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Overview 

 

The Consortium for Globalization of Chinese Medicine (CGCM) was born in 2003 from a meeting attended 

by sixteen leading institutions in traditional Chinese Medicine organized by the Faculty of Medicine at The 

University of Hong Kong. It was during this meeting that a memorandum of understanding was signed by all 

sixteen founding institutions to form the Consortium for Globalization of Chinese Medicine (CGCM). The 

CGCM has since grown to 144 member institutes and 18 industrial affiliates. 

The CGCM positions itself as a global, non-profit, non-discriminatory and non-political organization with a 

mission to advance Chinese herbal medicine to benefit all of human kind through joint efforts of the 

academic institutions, industries, and regulatory agencies around the world. 

Mission 

To advance the field of Chinese herbal medicine to benefit human kind through joint efforts of the academic 

institutions, industries and regulatory agencies around the world. 

Goals 

• Develop platform technologies required for advancing Chinese herbal Medicine by joint efforts. 

• Facilitate the interaction and collaboration among different institutes in advancing Chinese herbal 

medicine by sharing information. 

• Promote high quality research and development of Chinese herbal medicine internationally. 

• Assist industry which is interested in developing Chinese herbal medicine products and regulatory 

agencies around the world. 

• Bring Chinese herbal medicine into cornerstone for developing future medicine (West meets East) 

  



 

Meeting Organization 

 

Host Institution 

 

 

 

 

Local Organizing Committee 

 

Dr. Michael J. Rieder 
Chairman 

Dr. Lauren N. Faught 
Co-Chair 

Dr. Michael J. E. Greff 
Co-Chair 
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14th CGCM Meeting - Abstract List 
 

No. Title Institute Region Corresponding 
Author 

Acupuncture 
001 Research Advancement on Leukodermia 

Treatment by Moxibustion Based on the 
Regulation of Melanocyte Paracrine Network 

Beijing Chao-Yang 
Hospital affiliated to 
Capital Medical 
University 

Beijing Yu CHENG 

002 Effect of Manual Acupuncture on Motor Function of 
Extrahepatic Biliary System of Guinea Pig 

China Academy of 
Chinese Medical 
Sciences 

Beijing PeiJing RONG 

003 Strategies and Trends in the Global Development 
of High-Tech Acupuncture Research 

Medical University of 
Graz 

Graz Gerhard 
LITSCHER 

004 Auricular Acupuncture for Spinal Cord Injury 
Related Neuropathic Pain: A Pilot Controlled 
Clinical Trial 

The University of 
Hong Kong 

Hong Kong Lixing LAO 

005 A Clinical Study of Acupuncture Comprehensive 
Therapy on Common Orthopedic Pain Syndromes

The University of 
Hong Kong 

Hong Kong Lei LI 

006 The Differential Insertion Depth in Acupuncture The University of 
Hong Kong 

Hong Kong Lei LI 

007 The Immediate Analgesic Effect of Sinew 
Acupuncture for Soft Tissue Injury: A Case Series

The University of 
Hong Kong 

Hong Kong Nongyu LIU 

008 Comparative Efficacy of Acupuncture and SSRIs in 
Treating Depression: Meta-analysis of 
Randomized Controlled Trials 

University of Macau Macau Siu-wai LEUNG 

009 Truth of Twelve Meridians in Acupuncture: a 
Schema, not Real Tissue 

China Medical 
University 

Taichung Mao-Feng SUN 

Bioinformatics: "Omics" Approach and Data Analysis 
010 A Systems Biology-based Investigation into the 

Therapeutic Effects of BuyangHuanwu Decoction 
Acting on  Ischemic Stroke 

China Academy of 
Chinese Medical 
Sciences 

Beijing Yanqiong ZHANG 
and Na LIN 

011 Metabolomics Study of Buchang Naoxintong 
Capsule in Cerebral Ischemic Rat by UPLC-
QTOF-MS 

China Academy of 
Chinese Medical 
Sciences 

Beijing Hongwei WU 

012 Uncovering Pharmacological Mechanisms of Wu-
tou Decoction Acting on Rheumatoid Arthritis 
Through Systems Approaches: Drug-target 
Prediction, Network Analysis and Experimental 
Validation  

China Academy of 
Chinese Medical 
Sciences/ Tsinghua 
University 

Beijing Na LIN and  
Shao LI 

013 Literature Based Data Mining on Syndrome 
Manifestations of Diabetic Nephropathy and the 
Combination Pattern of Related Chinese Herbal 
Medicine Prescriptions 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

014 Unveiling Ontogenesis of Herbal Medicine in Plant 
Chemical Profiles by Infrared Macro-Fingerprinting

Tsinghua University Beijing Suqin SUN 

015 Identification of Anti-inflammatory Active 
Constituents in Clematis leschenaultiana by 
Correlation of Metabolic Profiles and 
Pharmacological Activity Using Orthogonal Partial 
Least Squares–Discriminant Analyses 

University of Graz Graz Rudolf BAUER 

016 Study on Anti-depressant Effect of Active 
Fractions Compatibility from Xiaoyaosan Based on 
GC-MS Metabonomics of Plasma 

Shanxi University Shanxi Xue-Mei QIN 
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017 A Pilot Project on Big Data Analysis of Integrative 

Medical Treatment of Stroke Patients in Hong 
Kong 

University of Sydney Sydney Josiah POON 

018 Relation Extraction from Traditional Chinese 
Medicine (TCM) Journal Publication 

University of Sydney Sydney Josiah POON 

019 An Ensemble Approach for Data Matching in 
Record Linkage: An Integration of WM and TCM 
Patient Records 

University of Sydney Sydney Simon K. POON 

020 Necessity Driven Social-Deterministic Causality 
Analyzer: An Application to TCM Patient Data 
Records 

University of Sydney Sydney Simon K. POON 

021 Traditional Chinese Medicine Usage in Taiwan: A 
Nationwide Population-based Study 

China Medical 
University 

Taichung Hung-Rong YEN

022 Complementary and Alternative Medicine Use and 
Preferences in Chinese Speaking Patients: 
Results of a Cross-sectional Survey 

University of Toronto Toronto Lynda 
BALNEAVES 

Clinical Investigation I (Cancer, Liver Disease and Inflammation) 
023 Traditional Chinese Medicine as Maintenance 

Therapy on Improving Quality of Life for Advanced 
Non-small Cell Lung Cancer 

Beijing Hospital of 
Traditional Chinese 
Medicine Affiliated to 
Capital Medical 
University 

Beijing Guowang YANG 

024 The Efficacy of Guolin-Qigong on the Body-mind 
Health of Chinese Women with Breast Cancer: a 
Randomized Controlled Trial 

The University of 
Hong Kong 

Hong Kong Jianping CHEN 

025 Huo-Luo-Xiao-Ling (HLXL)-Dan, a Traditional 
Chinese Medicine, for Patients with Osteoarthritis 
of the Knee: A Multi-site, Randomized, Double-
blind, Placebo-controlled Phase II Clinical Trial 

The University of 
Hong Kong 

Hong Kong Lixing LAO 

026 Application of Propensity Score Matching (PSM) 
Model in Effectiveness Assessment of Pediatric 
Massage for Neonatal Jaundice 

Affiliated Hospital of 
Changchun University 
of Chinese Medicine / 
2nd Clinical Medical 
College of 
Guangzhou 
University of Chinese 
Medicine 

Jilin / 
Guangdong 

LiXin WANG and 
Darong WU 

027 Demographic Characteristic of Patients with 
Chronic Hepatitis C Using Traditional Chinese 
Medicine: A Nationwide Population-Based Study 

Taipei City Hospital Taipei Chia-Yu LIU 

028 Chemotherapy Integrated with Traditional Chinese 
Medicine Improves Quality of Life and TCM 
Syndrome in Cancer Patients 

Taipei City Hospital / 
National Yang-Ming 
University 

Taipei Tsai-Ju CHIEN 

029 Chinese Herbal Medicine Network and Core 
Treatments for Atopic Dermatitis: Implications from 
a Nationwide Database 

Chang Gung 
Memorial Hospital 

Taoyuan Hsing-Yu CHEN 

030 Chinese Herbal Medicine Network and Core 
Treatments for Urticaria: Implications from a 
Nationwide Database 

Chang Gung 
Memorial Hospital 

Taoyuan Sien-Hung YANG

Clinical Investigation II (Other Diseases and Safety) 
031 Meta-analysis of the Association of Prol2Ala 

Polymorphism of Peroxisome Proliferator 
Activated Receptor Gamma Gene with Diabetic 
Kidney Disease in Chinese Han Population 

China-Japan 
Friendship Hospital 

Beijing Ping LI 
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032 Clustering of Multiple Symptom Related Mibyeong 

and Health-related Quality of Life Among the 
General Population in Korea 

Korea Institute of 
Oriental Medicine 

Daejeon Younghwa BAEK

033 Development and Validation of an Instrument to 
Measure the Health Status of Healthy but 
Unsatisfied People: Mibyeong Index (未病 Index) 

Korea Institute of 
Oriental Medicine 

Daejeon Siwoo LEE 

034 Association of Common Complaints with Health-
related Quality of Life of the Elderly: A Cross-
sectional Study 

Korea Institute of 
Oriental Medicine 

Daejeon Sujeong MUN 

035 A Proprietary Herbal Medicine (5-Ling Granule) for 
Tourette Syndrome: A Randomized Controlled 
Trial 

The University of 
Hong Kong 

Hong Kong Zhang-Jin ZHANG

036 Herbal Medicine for Antipsychotic-induced 
Hyperprolactinemia in Women with Schizophrenia: 
A Randomized Controlled Trial 

The University of 
Hong Kong 

Hong Kong Zhang-Jin ZHANG

037 A Pilot Study to Evaluate the Efficacy and Safety 
of STA-2 Capsules in Patients with Chronic Stable 
Angina 

Sinphar Group I-Lan R&D Center  

038 Jia-Wei-Niu-Bang-Zi-Tang Promote Draining 
Function of Lymphatic Vessels to Attenuates 
Rheumatoid Arthritis 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Qian-qian LIANG

039 Zheng Differentiation is Critical for the Treatment 
of Osteoporosis in Traditional Chinese Medicine 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Yongjun WANG 

040 Population Pharmacokinetic Modeling of Qishe Pill 
in Three Major TCM-defined Constitutional Types 
of Healthy Chinese Subjects: Study Protocol for a 
Phase I Clinical Trial 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Yong-Jun WANG

041 Pulse Wave Analysis in Patients with Systemic 
Lupus Erythemotosus and Nephritis 

China Medical 
University 

Taichung Hen-Hong 
CHANG 

042 TCM Tongue Diagnosis for Patients with Lupus 
Nephritis 

China Medical 
University 

Taichung Hen-Hong 
CHANG 

043 Correlation Analysis Between Traditional Chinese 
Medicine Patterns and Lipid Profile with Hormone 
Peptides in Patients with Hyperlipidemia 

Taipei City Hospital Taipei Chia-Yu LIU 

Education 
044 Open Course: Learn the Quality of Traditional 

Chinese Medicines via Infrared Spectra 
Tsinghua University Beijing Qun ZHOU 

045 Chinese Medicine Digital Project: An Innovative 
Tool for Teaching and Learning  

Hong Kong Baptist 
University 

Hong Kong Hu-Biao CHEN 

046 The Thinking Mode of ZhouYi Study in Traditional 
Time-varied Acupuncture 

The University of 
Hong Kong 

Hong Kong Kwai Ching LO 

047 Observations of Modern Traditional Chinese 
Medicine as Practiced in Hong Kong 

Chinese University of 
Hong Kong / City 
University of New 
York 

Hong Kong / 
New York 

Edward 
KENNELLY 

048 Impact of the First Professional Doctorate on the 
Acupuncture Education Paradigm in the U.S. 

New York College of 
Traditional Chinese 
Medicine 

New York Yemeng CHEN 

049 A Review of Traditional Chinese Medicine 
Education in Taiwan 

China Medical 
University 

Taichung Hen-Hong 
CHANG 

050 Current Trend of TCM Education for Medical 
Students in Taiwan 

Taiwan Association 
for the Education of 
Chinese Medicine 

Taichung Yi-Chang SU 
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Herbal Resources I (Authentication) 

051 Evaluation of the Effectiveness of ITS2 as a DNA 
Barcode Based on Intragenomic and Intraspecific 
Divergence Analysis in Artemisia L. 

Chinese Academy of 
Medical Sciences & 
Peking Union Medical 
College 

Beijing Jianping HAN 

052 Identification and Detection of Quarantine and 
Medical Species in Cuscuta 

Chinese Academy of 
Medical Sciences & 
Peking Union Medical 
College 

Beijing Jianping HAN 

053 Identification of Leonurus japonicus and Its 
Preparation Based on DNA Barcoding 

Chinese Academy of 
Medical Sciences & 
Peking Union Medical 
College 

Beijing Hui YAO 

054 Applied Macroscopic Identification: An Overview of 
Common Adulterants in TCM Clinics in the USA 

Hong Kong Baptist 
University 

Hong Kong Eric BRAND 

055 Comparative Evaluation of Chemical Profile of 
Three Representative “Snow Lotus” Herbs by 
UPLC-DAD-QTOF-MS 

Hong Kong Baptist 
University 

Hong Kong Tao YI 

056 A Concise Classification of Bencao (Materia 
Medica) 

Hong Kong Baptist 
University 

Hong Kong Zhongzhen ZHAO

057 A Systematic Investigation on Traditional 
Technical Terms Used in Chinese Medicinal 
Macroscopic Identification 

Hong Kong Baptist 
University 

Hong Kong Zhongzhen ZHAO

058 A Rapid Approach to Authenticate the Age of 
Panax Ginseng C.A. Meyer Using a Novel Protein 
Marker as a Study Model  

The University of 
Hong Kong 

Hong Kong Stephen Cho 
Wing SZE 

059 Herbal Authentification Challenges: During the 
FDA Investigational New Drug (IND) Application 
for ProLung Formula in the Clinical Trial with 
Idiopathic Pulmonary Fibrosis (IPF) 

New York College of 
Traditional Chinese 
Medicine 

New York Yemeng CHEN 

060 Classification and Identification of TCM by IR  and 
2DCOS-IR Macro-fingerprinting 

Shanghai Ocean 
University 

Shanghai Chang-Hua XU 

Herbal Resources II (Cultivation and Herbal Quality) 
061 Identification of the AP2/ERF Gene Family in 

Salvia Miltiorrhiza Genome 
China Academy of 
Chinese Medical 
Sciences 

Beijing Shilin CHEN 

062 Preparative Purification of Five Marker Substances 
from Scutellariae Barbatae Herba, Aloe, 
Gentianae Radix, Scrophulariae Radix and 
Crotonis Semen 

National Chiayi 
University 

Chiayi Lih-Geeng CHEN

063 A Review of Edible Dioscorea Plants: Nutrition, 
Chemistry, Bioactivies and Uses 

Hong Kong Baptist 
University 

Hong Kong Hu-Biao CHEN 
and Tao YI 

064 Sulfur-fumigation Affect the Holistic Quality of 
Radix Paeoniae Alba Quantitatively Evaluated by 
an Improved High Performance Liquid 
Chromatography 

Jiangsu Provincial 
Academy of 
Traditional Chinese 
Medicine 

Nanjing Ming KONG 

065 UPLC-QTOF-MS/MS Combined with Reference 
Herb Approach to Rapidly Screen Commercial 
Sulfur-fumigated Ginseng 

Jiangsu Provincial 
Academy of 
Traditional Chinese 
Medicine 

Nanjing Song-Lin LI 

066 UPLC-QTOF-MS Based Metabolomics Coupled 
with Diagnostic Ion Extraction Strategy for Rapidly 
Evaluating Sulfur-fumigation Caused Holistic 
Quality Variation of Medicinal Herbs, Mutan Cortex 
as an Example 

Jiangsu Provincial 
Academy of 
Traditional Chinese 
Medicine 

Nanjing Xiu-Yang LI 
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067 Biodiversity and Suppressed Plant Pathogens 
Activity of Endophytic Fungi Isolated from the Root 
of Sophora tonkinensis Gapnep 

Guangxi University Nanning Liang-bo LI and    
Rong-shao 
HUANG 

Herbal Resources III (Identification, Formulation and Manufacturing) 
068 The Evidence for Hydrozincite’s Being Named the 

Mineralogical Origin of Medicinal Galamina 
China Academy of 
Chinese Medical 
Sciences 

Beijing Zhi-jie ZHANG 

069 Saussurea Involucrata: A Systematic Review of 
the Botany, Phytochemistry and 
Ethnopharmacology of a Rare Traditional Herbal 
Medicine 

Hong Kong Baptist 
University 

Hong Kong Hu-Biao CHEN 

070 Improve Energy Efficiency of Separation 
Processes for the Manufacture of Herbal Products

Hong Kong Baptist 
University 

Hong Kong Zhijun YANG 

071 Development of a UPLC-MS/MS Method for the 
Metabolism Pathways and Patterns Identification 
After Oral Administration of Saussurea laniceps to 
Rats 

Hong Kong Baptist 
University 

Hong Kong Tao YI 

072 Comparison of Chemical Profiles and 
Effectiveness Between Erxian Decoction and 
Mixtures of Its Individual Herbs Decoction: A Novel 
Approach for Identification of the Chemical 
Standards 

The University of 
Hong Kong 

Hong Kong Stephen Cho 
Wing SZE 

073 Discovery of Chemical Markers for the 
Discrimination of Panax Ginseng with Different 
Age, Varieties, and Cultivation Place by Using 
UHPLC-Q-TOF/MS Coupled with OPLS-DA Model

Macau University of 
Science and 
Technology 

Macau Hua ZHOU 

074 Fabrication of Resveratrol Solid Dispersion with 
Mesoporous Silica Microparticles to Improve Drug 
Loading and In Vitro Dissolution 

University of Macau Macau Ying ZHENG 

075 Nanocrystals Development of BCS  II Class 
Compound 20(s)-Protopanaxadiol to Improve Its 
Oral Bioavailability and Brain Drug Delivery for 
Intracranial Tumors Therapy 

University of Macau Macau Ying ZHENG 

076 Evaluation of Phlai Oil Formulation Prepared 
Following Traditional Medicine Recommendation 

Sirindhornd College 
of Public Health 

Phitsanulok Wudtichai 
WISUITIPROT 

077 Triptolide Loaded Drug Delivery System 
Decreasing Its Toxicity In Vivo 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Qian-qian LIANG

078 Standardisation of Chinese Materia Medica: 
Progress in the EU, HKSAR and AU 

University of Western 
Sydney / Liverpool 
John Moores 
University 

Sydney / 
Liverpool 

Kelvin CHAN 

079 Hayiqufeng Cataplasm: Simultaneous 
Determination of Ferulic acid, Harmine, Harmaline 
and Berberine Hydrochloride as well as 
Investigation into Anti-inflammatory and Analgesic 
Effects 

Traditional Kazakh 
Medicine Research 
Institute of Ili Kazakh 
Autonomous 
Prefecture 

Xinjiang Murat KIZAIBEK 

Natural Products I (Biological Activity) 
080 Triptolide Inhibits MCF-7 Cell Growth Via Estrogen 

Receptor-α-related Pathways 
Beijing Shijitan 
Hospital affiliated to 
Capital Medical 
University 

Beijing Guo-Feng PAN 

081 The Effect of Wu-Tou-Tang on the Expression of 
CCR5, MIP-1α and RANTES in  Rats with 
Collagen Induced Arthritis 

China Academy of 
Chinese Medical 
Sciences 

Beijing Xiaojuan HE 
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082 Tetramethylpyrazine Promotes Migration of Neural 

Precursor Cells via Activating the 
Phosphatidylinositol 3-kinase Pathway 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

083 The Short-time estrogenic activity of QiBaoMeiRan 
Formula on Reproductive tissues in Immature 
Mice 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

084 Total Saponin from Anemone flaccida Fr. Schmidt 
Abrogates Osteoclast Differentiation and Bone 
Resorption via the Inhibition of RANKL-induced 
NF-κB, JNK and p38 MAPKs Activation 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

085 Treatment with QiBaoMeiRan, a Chinese Herbal 
Formula Prevents Bone Loss in Ovariectomized 
Rat 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

086 Aloe Vera for the Treatment of Prostate Cancer  Yale University Connecticut Yung-Chi CHENG
087 Identify NRF2 Inducible Chinese Herbs for 

Protection of Oxidative Stress 
Yale University Connecticut Yung-Chi CHENG

088 18beta-Glycyrrhetinic Acid Induces Apoptosis Via 
Upregulating ROS in HaCaT Cells 

Guangdong 
Provincial Hospital of 
Chinese Medicine 

Guangdong Chuanjian LU 

089 Xanthones from Swertia mussotii Plant as Multi-
target Addressed Anti-diabetic Agents 

Jinan University Guangdong Heru CHEN 

090 Drug Discovery from the Toad Jinan University Guangdong Ren-Wang JIANG
091 Study on the Chemical Material Base, Function 

Characteristics, Formula Principles, 
Pharmacodynamic Material Base, and 
Pharmacologic Targets & Mechanisms of a 
Chinese Herbal Formula Compound 
Xueshuantong Capsule (CXC) Based on the Multi-
disciplinary Technologies 

Sun Yat-sen 
University 

Guangdong Wei-wei SU 

092 Rapid Evaluation of Developmental Toxicity of 10 
Gynecological Traditional Chinese Herbal Drugs in 
Zebrafish Embryos 

Sun Yat-sen 
University 

Guangdong Mei-cun YAO 

093 Halofuginone Induces Autophagy through 
Phosphorylation of ULK1 in Colorectal Cancer 
Cells 

Hong Kong Baptist 
University 

Hong Kong Zhao Xiang BIAN

094 Biological Assessment of Herbal Decoction 
Dangui Buxue Tang Using Hedysari Radix Instead 
of Astragali Radix 

Hong Kong Baptist 
University 

Hong Kong Hu-Biao CHEN 

095 A Novel, Stable, Estradiol-Stimulating, Osteogenic 
Yam Protein with Potential for the Treatment of 
Menopausal Syndrome 

The University of 
Hong Kong 

Hong Kong Stephen Cho 
Wing SZE 

096 Rg1 Prevents Imbalance of Mitochondrial 
Dynamics Against Hypoxia/reoxygenation Injury in 
H9c2 Cells via Modulation of GDH and MFN2 

Macau University of 
Science and 
Technology 

Macau Hua ZHOU and      
Pei LUO 

097 Icaritin Protects Cardiomyocytes from Oxidative 
Stress-induced Cell Injury Through Akt-Nrf2-HO-1 
and Calcium Signaling Pathways 

University of Macau Macau Simon Ming Yuen 
LEE 

098 Bioassay Coupled Fractionation for Development 
of anti-HCV Herbal Medicine 

University of Macau Macau Ying WANG 

099 Therapeutic Potential of Digitoflavone on Diabetic 
Nephropathy: Nuclear Factor Erythroid 2-related 
Factor 2-Dependent Anti-oxidant and Anti-
inflammatory Effect 

Jiangsu Provincial 
Academy of 
Traditional Chinese 
Medicine 

Nanjing Peng CAO 

100 PDE5 Inhibitors from Thai Medicinal Plants Naresuan University Phitsanulok Kornkanok 
INGKANINAN 
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101 Preparation of Knockout Extract for Determination 
of Really Active Compounds in Asparagus 
Racemosus by Immunoaffinity Column Using Anti-
Shatavarin IV Monoclonal Antibody 

Naresuan University Phitsanulok Churanya ONLOM

102 Screening of Thai Medicinal Plants for Anti-hair 
Loss Activity 

Naresuan University Phitsanulok Neti WARANUCH

103 Exploring for Bioactive Secondary Metabolites 
from the Chinese Medicinal Mangroves 

Shanghai Institute of 
Materia Medica, 
Chinese Academy of 
Sciences 

Shanghai Yue-Wei GUO 

104 Lipolytic and Antiadipogenic Effects of Aciculatin 
on 3T3-L1 Adipocytes 

National Research 
Institute of Chinese 
Medicine 

Taipei Wenfei CHIOU 

105 Post-injury Treatment of Thaliporphine Derivative 
Improves Functional Outcomes and Reduces 
Traumatic Brain Injury and Associated Acute Lung 
Injury 

Taipei Medical 
University 

Taipei Jia-Yi WANG 

106 Novel Anti-acne Action of Baicalin that Inhibits 
Sebum Production and Lipid-droplet Formation in 
Hamster Sebocytes 

Tokyo University of 
Pharmacy and Life 
Sciences 

Tokyo Akira ITO 

Natural Products II (Cancer, Virus and Inflammation) 
107 Pharmacokinetics and Tissue Distribution of 

Paclitaxel Loaded Polyethylene Glycol-polylactic 
Acid-poly-β-amino Ester Micelles 

China Academy of 
Chinese Medical 
Sciences 

Beijing Yanjun CHEN 

108 Triptolide Might Treat Collagen Induced Arthritis 
Rats by Down-regulating the Expression of HIF-1α 
and VEGF 

China Academy of 
Chinese Medical 
Sciences 

Beijing Xiaojuan HE 

109 Influence of Glycyrrhiza on Diuretic Function of 
Euphorbia kansui based on Ascites Mouse Model 
by Uniform Design 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

110 Artesunate Entrapped pH Responsive Polymer 
Micelles for Inhibition of Tumor Metastasis 

China Academy of 
Chinese Medical 
Sciences 

Beijing Qinghe ZHAO 

111 Evaluation of Anti HIV-1 Integrase and RNase H 
Activity of Onopordum Illyricum L. Components 

University of Cagliari Cagliari Enzo 
TRAMONTANO 

112 In Vitro Assays Studying Antiviral Effects of TCM 
Formula (Kang Bin Du Granule) against H7N9 
Influenza Virus 

National Engineering 
Research Center for 
Modernization of 
Traditional Chinese 
Medicine 

Guangdong Hui CAO 

113 Cell Extraction Coupled with HPLC-PDA Analysis 
for Screening Potential Bioactive Components in 
Sanguisorba officinalis L with Cytotoxicities 
against the Colon Cancer Cells 

Sun Yat-sen 
University 

Guangdong Mei-cun YAO 

114 The Inhibitory Effect of 
Isoliquiritigenin/Spatholobus Suberectus on Breast 
Cancer Metastasis - A Process Modulated by the 
Up-expression of miR-374a and Down-expression 
of miR-200c 

The University of 
Hong Kong 

Hong Kong Jianping CHEN 

115 Ficus virens Stem Bark Proanthocyanidins Inhibit 
Breast Cancer Cell Growth through Apoptosis 
Induction 

The University of 
Hong Kong 

Hong Kong Yan-bo ZHANG 

116 Suppression Effect of Trichosanthin on Murine B-
cell Lymphoma and Its Related Mechanisms 

Jiangsu Province 
Hospital of TCM 

Jiangsu Xuemei SUN 
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117 Phyllanthus Urinaria Induces Mitochondrial 

Dysfunction in Human Osteosarcoma 143B Cells 
Associated with Modulation of Mitochondrial 
Fission/Fusion Proteins 

Chang Gung 
Memorial Hospital - 
Kaohsiung Medical 
Center 

Kaohsiung Sheng-Teng 
HUANG 

118 Immobilization of Brassica oleracea 
Chlorophyllase in Magnetic Chitosan Composite 
Beads 

I Shou University Kaohsiung Keng-Shiang 
HUANG and Jei-
Fu SHAW 

119 The Effects of Cordyceps militaris Extract on 
Chronic Kidney Disease 

I Shou University Kaohsiung Keng-Shiang 
HUANG 

120 Identification of a Novel Kinase Inhibitor Targeting 
Oncogenic ROS1 

Macau University of 
Science and 
Technology 

Macau Xiaojun YAO and 
Elaine LEUNG 

121 (Z)3,4,5,4'-trans-tetramethoxystilbene, an New 
Analogue of Resveratrol, Selectively Inhibits 
Gefitinb-resistant Non-small Cell Lung Cancer  

Macau University of 
Science and 
Technology 

Macau Elaine LEUNG 

122 Screening of Effective Traditional Chinese 
Medicine (TCM) Compounds Specific for Gefitinib-
resistant Non-small Cell Lung Cancer and 
Investigation of Their Treatment Mechanism 

Macau University of 
Science and 
Technology 

Macau Elaine Lai-Han 
LEUNG 

123 Impede Cell Cycle Re-entry of Quiescent Prostate 
Cancer Cells Via a Post-transcriptional 
Modification of Fbxw7 and c-Myc by Gutterfron K 
from Garcinia yunnanensis 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU and    
Qihan DONG 

124 Antitumor Effects of Nujiangexathone A, a Novel 
Compound from Garcinia nujiangensis, by Down 
Regulation of hnRNPK Protein 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

125 Antiviral Activity of Oblongifolin M Against 
Enterovirus 71 Through Downregulation of ERP57

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

126 Cambogin Induces Caspase-independent 
Apoptosis Through the ROS/JNK Pathway and 
Epigenetic Regulation in Breast Cancer Cells 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

127 Gambogenic Acid Sensitizes Non-small Cell Lung 
Cancer Cells to Erlotinib by Targeting SRC Kinase

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

128 Griffipavixanthone, a Xanthone Extracted from 
Edible Plants, Inhibits Tumor Metastasis and 
Proliferation Via Downregulation of the RAF 
Pathway in Esophageal Cancer 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

129 Guttiferone K Induces Autophagy and Sensitizes 
Cancer Cells to Nutrient Stress-induced Cell Death

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

130 Investigate the Inhibitory Effect of 
Nujiangexanthone A on Allergic Asthma 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

131 Oblongifolin C Induced Cell Death Though 
Regulating Endoplasmic Reticulum Stress 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

132 The Apoptotic Effect of Combination of 
Oblongifolin C and Guttiferone K  is Mediated by a 
ROS- and JNK-dependent Mechanism in HCT 116 
cells 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Hongxi XU 

133 Baicalin Attenuates Hepatic Fibrosis and Inhibits 
Hepatic Stellate Cell Activation 

National Yang-Ming 
University 

Taipei Ya-Wei LIU 
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134 Natural Anthraquinone-based Small Molecules 

Exerts an Anti-Tumor Effect on Tongue Cancer 
SAS Cells In Vitro and In Vivo 

Taipei Medical 
University 

Taipei Hsu-Shan 
HUANG 

135 Mechanisms of Delphinidin-mediated Cytotoxicity 
and Its Enhancement of the Cytocidal Effect of 
Arsenite in an Acute Promyelocytic Leukemia NB4 
Cell Line 

Tokyo University of 
Pharmacy and Life 
Sciences 

Tokyo Bo YUAN 

Natural Products III (Identification, Bio-transformation and Metabolism) 
136 Bufadienolides with Cytotoxic Activity from the 

Skins of Bufo bufo gargarizans 
Jinan University Guangdong Wen-cai YE 

137 Simultaneous Quantification of Free Provitamin D2 
and Vitamin D2 in Mushroom Using RP-HPLC-
DAD 

The Hong Kong 
Polytechnic University

Hong Kong Jian-Yong WU 

138 A New Glucoside from the Aerial Part of a 
Traditional Mongolian Medical Herb Clematis 
aethusaefolia 

Inner Mongolia 
Medical University 

Inner 
Mongolia 

Baoquan BAO 

139 Investigation of the Prebiotic-like Effects of Herbal 
Saponins in Animal Model 

Macau University of 
Science & 
Technology 

Macau W.L.Wendy 
HSIAO 

140 A Bionic Enzymatic Delivery System for Enhancing 
the Integrated Bioavailability of Icariin Drug 

Jiangsu Provincial 
Academy of 
Traditional Chinese 
Medicine 

Nanjing Yan CHEN 

141 Astragaloside IV Partially Inhibits Chondrocyte 
Hypertrophy Through Inhibition of BMP/Smad 
Signaling Pathway 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Yongjun WANG 

142 Nitrogen-Containing Sesquiterpenes and a 
Diterpene from Cespitularia taeniata 

National Taiwan 
University 

Taipei Ya-Ching SHEN 

143 Nortriterpene Lactones from the Fruits of 
Schisandra chinensis 

National Taiwan 
University 

Taipei Ya-Ching SHEN 

144 Randainins A-D, Based on Two New Diterpene 
Skeletons, from Callicarpa randaiensis 

National Taiwan 
University 

Taipei Ya-Ching SHEN 

145 The Use of an Antimicrobial Peptide from Red Sea 
Sole as a Multidrug Resistance Modulator in 
Human Cervical Cancer Cells 

National Yang-Ming 
University 

Taipei Yu-Li  LO 

202 Biotransformation of Patchouli Alcohol by 
Cunninghamella echinulata var. elegans 

Guangdong 
Provincial Academy 
of Chinese Medical 
Sciences 

Guangdong Bo LIU 

Polychemical Activities and Mechanism Study I  
(Cancer and Immunomodulation Inflammation) 

146 Application and Perspectives of Traditional 
Chinese Medicine in the Treatment of Liver 
Cancer 

China Academy of 
Chinese Medical 
Sciences 

Beijing Yanqiong ZHANG 
and  
Na LIN 

147 Total Saponin from Anemone flaccida Fr. Schmidt 
Prevents Bone Destruction in Experimental 
Rheumatoid Arthritis via Inhibiting 
Osteoclastogenesis 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

148 Fructus Phyllanthi Tannins Fraction Induces 
Apoptosis, Inhibits Migration and Invasion via 
MAPK/MMPs Pathways in Human Lung 
Squamous Carcinoma Cells 

China Academy of 
Chinese Medical 
Sciences 

Beijing Yun YOU 

149 Infrared Spectroscopy Analysis of Notoginseng 
Radix et Rhizoma 

Tsinghua University Beijing Suqin SUN 
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150 Polysaacharides from Polygonum Multiflorum: 

Potential Adjuvants for Cancer Chemotherapy 
Chongqing University Chongqing Yi XU 

151 Chinese Medicine Treatment Ideas and Clinical 
Applications for Prostate Cancer 

The Chinese 
University of Hong 
Kong 

Hong Kong Jianhua CHENG 

152 Preclinical Study on the Anti-metastatic Activities 
of Andrographis paniculata with 
Chemotherapeutics in Esophageal Tumor-bearing 
Mice 

The Chinese 
University of Hong 
Kong 

Hong Kong Clara Bik-San 
LAU 

153 Intervention of Chronic Mild Stress Enhances 
Growth of Breast Cancer and Its Changes in 
Neuroendocrine and Protein 

The University of 
Hong Kong 

Hong Kong Jianping CHEN 

154 Plant Natural Products Calycosin and Gallic Acid 
Synergistically Attenuate Neutrophil Infiltration and 
Subsequent Injury in Isoproterenol-induced 
Myocardial Infarction: A Possible Role for 
Leukotriene B4 12-hydroxydehydrogenase? 

The University of 
Hong Kong 

Hong Kong Jianhui RONG 

155 Study of the Therapeutic Efficacy of Dendrobium 
officinale Polysaccharide on Cigarette-induced 
Pulmonary Inflammation 

The University of 
Hong Kong 

Hong Kong Yanbo ZHANG 

156 Qualitative and Quantitative Analysis of ROS–
Mediated Oridonin Induced Oesophageal Cancer 
KYSE-150 Cell Apoptosis by Atomic Force 
Microscopy 

Macau University of 
Science and 
Technology 

Macau Jiye CAI 

157 Huangqin (Scutellaria Baicalensis) Inhibits 
Proliferation of Human Colorectal Cancer Through 
Multiple Signaling Pathways 

University of 
Pittsburgh Cancer 
Institute 

Pittsburgh John SCHMITZ 

158 DuHuoJiSheng Tang Attenuates Inflammation of 
TNF-Tg Mice by Promoting Lymphatic Drainage 
Function 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Qian-qian LIANG

159 Matrine Suppresses Prostate Cancer 
Aaggressiveness by Inhibiting EMT and Activation 
of ER/UPR Stress Pathway 

Shanghai University 
of Traditional Chinese 
Medicine 

Shanghai Yanping YANG 

160 Phytoagent Deoxyelephantopin (DET) and Its 
Derivative Inhibit Triple Negative Breast Cancer 
Cell Function Through Modulating Exosome 
Activity 

Academia Sinica Taipei Lie-Fen SHYUR 

161 The Identification of Aqueous Extract of Traditional 
Chinese Herb Medicine as a Potent Proliferative 
Inhibitor in Human Liver Cancer Stem Cells 

National Taiwan 
Normal University 

Taipei Kang FANG 

162 Activity Analysis of Dandelion Root Extract in the 
Development of a Natural Anticancer Agent 

University of Windsor Windsor ON Siyaram PANDEY

163 Pre-clinical Screening and Evaluation of White 
Tea and Lemongrass for Their Anti-carcinogenic 
Properties 

University of Windsor Windsor ON Cory PHILION 

164 Antioxidant and Protective Effects of 
Chaenomeles thibetica Extract Against Ultraviolet 
B-induced and Carbon Tetrachloride-induced 
Damages 

Wuhan University Wuhan Youwei WANG 

201 Breaking Liver Disease Chain by Chinese 
Medicines: Evidences for Preventing and Treating 
Hepatocellular Carcinoma 

The University of 
Hong Kong 

Hong Kong Yibin FENG 
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Polychemical Activities and Mechanism Study II  

(Metabolic, Neural Diseases, Aging Process and Others) 
165 Antinociceptive Effect of Processed Mother Root 

of Aconitum carmichaelii Debeaux in CFA-induced 
Mice: Roles of κ-opioid Receptor and TRPV1 Ion 
Channel 

China Academy of 
Chinese Medical 
Sciences 

Beijing Chunfang LIU and 
Na LIN 

166 The Laxative Effect of Emodin is Attributable to 
Increased Aquaporin 3 Expression in the Colon of 
Mice and HT-29 Cells 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

167 Gene Expression Microarray Analysis of 
Tangshen Formula-treated db/db Mice 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

168 Protective Effect of Tangshen Formula on Renal 
Inflammation in Type 2 Diabetes 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

169 Tangshen Formula Attenuates Hepatic Steatosis 
in db/db Mice by Mechanisms Involving 
AMPK/SREBP Pathway 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

170 Yi Qi Qing Re Gao Formula Ameliorates 
Puromycin Aminonucleoside-induced Nephrosis 
by Suppressing Inflammation and Apoptosis  

China-Japan 
Friendship Hospital 

Beijing Ping LI 

171 Ameliorative Effects of Baicalein in MPTP-induced 
Mouse Model of Parkinson's Disease: A 
Microarray Study 

Chinese Academy of 
Medical Sciences & 
Peking Union Medical 
College 

Beijing Guan-hua DU 

172 The Flower Tea Coreopsis tinctoria Increases 
Insulin Sensitivity and Regulates Hepatic 
Metabolism in Rats Fed a High-fat Diet 

Chinese Academy of 
Medical Sciences & 
Peking Union Medical 
College 

Beijing Lijia XU 

173 miRNA(let-7a) - Mediated Anticancer Effects of 
Yangzheng Sanjie Decoction on Human Gastric 
Cancer Cells 

Guangdong 
Provincial Hospital of 
Chinese Medicine 

Guangdong Gengxin CHEN 

174 Neuroprotective Effect of Coptis chinensis 
(Franch.) in MPP+ and MPTP Induced 
Parkinson´s Disease Models 

HanseMerkur Center 
for Traditional 
Chinese Medicine at 
the University Medical 
Center Hamburg-
Eppendorf 

Hamburg Thomas 
FRIEDEMANN 

175 Neuroprotective and Neurite Outgrowth-promoting 
Activities by Multifunctional Dimers Derived from 
Chinese Medicine 

The Hong Kong 
Polytechnic University

Hong Kong Yifan HAN 

176 Combined Transcriptomic and Pharmacological 
Approaches Reveal Biosynthesis and 
Cardiovascular Protective Activity of Triterpene 
Saponins from the Flower of Panax notoginseng 

University of Macau Macau Pui Man HOI 

177 Discovery of Anti-Parkinsonian Effect of 
Schisantherin A in Multiple Experimental Models 
of Parkinson’s Disease 

University of Macau Macau Simon Ming Yuen 
LEE 

178 Examining the Neuroprotective Effects of 
Protocatechuic Acid and Chrysin on In Vitro and In 
Vivo Models of Parkinson Disease 

University of Macau Macau Simon Ming Yuen 
LEE 

179 The Angiogenic Effect of Chinese Medicine Herbs 
of Supplementing Qi and Activating Blood in 
Zebrafish, in a Rat Model of Myocardial Infarction, 
and in Human Umbilical Vein Endothelial Cell 

Shanghai 
University of Tradition
al Chinese Medicine

Shanghai Youhua WANG 
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180 Development of Nonpeptide Glucagon-like 

Peptide-1 Receptor Agonists for Treating Type 2 
Diabetes 

National Research 
Institute of Chinese 
Medicine 

Taipei Hui-Kang LIU 

181 Targeting Wnt/GSK3/β-catenin Signaling Pathway 
to Elucidate the Key Active Components from 
Radix Astragali, the Sovereign Medicine of Bu-
yang Huan-wu Decoction in Promoting 
Neurogenesis in an Acute Ischemic Stroke Murine 
Model 

National Research 
Institute of Chinese 
Medicine 

Taipei Yuh-Chiang 
SHEN 

182 The Antidepressive-like Effects of Water Extract of 
Gastrodia elata Blume and Gastrodin Are Due to 
Monoamine Regulation Accompanied by HPA Axis 
Normalization In Vivo and In Vitro 

National Taiwan 
University 

Taipei Lee-Yan SHEEN

183 Abnormal Savda Munzi Improves Memory 
Function in a APP/SP1 Model of Alzheimer's 
Disease by Improvement of Histology, 
Ultrastructure and Cholinergic System 

Xinjiang Medical 
University 

Xinjiang Nuermaimaiti 
AIMAITI 

Polychemical Activities and Mechanism Study III  
(Metabolism, Drug Interaction and Toxicity) 

184 Achyranthes Bidentata Extract Exerts 
Osteoprotective Effects on Steroid-induced 
Osteonecrosis of the Femoral Head in Rats by 
Regulating RANKL/RANK/OPG Signaling 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

185 Tetramethylpyrazine Enhances Vascularization 
and Prevents Osteonecrosis in Steroid-treated 
Rats 

China Academy of 
Chinese Medical 
Sciences 

Beijing Na LIN 

186 Effects of Tangshen Formula on Liver Oxidative 
Stress and Pathologic Changes in Type Ⅱ 
Diabetic Rats 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

187 Identification of Core Regulatory Region in QDPR 
Gene Promoter and Regulation of QDPR 
Promoter Expression by Tangshen Formula 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

188 Renoprotective Effect of Berberine on Kidney 
Injury of Type 2 Diabetic Rat Model via 
Upregulating Smad7 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

189 The Decreased Expression of Electronic Transfer 
Flavoprotein β Involving in Apoptosis of Renal 
Tubular Epithelial Cells in Diabetic Nephropathy 

China-Japan 
Friendship Hospital 

Beijing Ping LI 

190 A Systematic Review on Toxicities of Chinese 
Medicines in Clinical Setting 

Hong Kong Hospital 
Authority 

Hong Kong Winnie SZE-TO 

191 Protective Effects of Herba Cistanches on 
Simvastatin-induced Myotoxicity In Vitro 

The Chinese 
University of Hong 
Kong 

Hong Kong Clara Bik San 
LAU 

192 Pharmacokinetic Effects of Individual Herbal 
Preparations on Clozapine Metabolism in Rats: 
Evidence for Herb-drug Interactions 

The University of 
Hong Kong 

Hong Kong Zhang-Jin ZHANG

193 Herbal Medicines for Acute Kidney Injury: 
Evidence, Gaps and Frontiers 

King's College 
London 

London Qihe XU 

194 Metabolomic Study Reveals the Effect of Huang 
Qin Decoction on the Gastrointestinal Toxicity 
Induced by Irinotecan 

Macau University of 
Science and 
Technology 

Macau Wei ZHANG 

195 Acute and Sub-acute Oral Toxicological Study of 
Coptis chinensis Inflorescence and Its Main 
Alkaloids 

Wuhan University Wuhan Youwei WANG 
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Regulation and Interregional Collaborations in Academia and Industry 

196 Ongoing Controversial Debate on TCM in East 
and West 

HanseMerkur Center 
for Traditional 
Chinese Medicine at 
the University Medical 
Center Hamburg-
Eppendorf 

Hamburg Roland 
SALCHOW 

197 An Internet Platform of Chinese Herbal Medicine 
Safety During Pregnancy for General Public and 
Professional Personnel 

The Chinese 
University of Hong 
Kong 

Hong Kong Ronald WANG 

198 Cross-regional Pharmaceutical Development in 
China: An Empirical Study Based on Technology 
Transfer 

University of Macau Macau Yuanjia HU 

199 Regulatory Environment for Chinese Medicine in 
the UK and EU 

University of Western 
Sydney / Liverpool 
John Moores 
University 

Sydney / 
Liverpool 

Kelvin CHAN 

200 The Turnover Rate of Paeoniflorin as Substance 
Marker in Traditional Chinese Medicine 
Decoctions 

Taipei Medical 
University 

Taipei Ching-Chiung 
WANG 
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Research Advancement on Leukodermia Treatment by Moxibustion Based on the Regulation of 
Melanocyte Paracrine Network 

RuPeng Liu,DongMei Zhou,Ran Gao and Yu Cheng* 
Beijing Chao-Yang Hospital affiliated to Capital Medical University, Beijing 

Moxibustion was believed as an effective method for the treatment of leukodermia for more than 2,000 
years in China and showed a positive effect in modern clinical study. While its mechanism has not been 
made certain until now.We carried out an research with focus on the influence of serum from the 
moxibustioned guinea pigs on human melanophore cultured in vitro, and investigated the influence on 
SCF and c-kit protein expression, to provide a scientific basis for moxibustion treatment of vitiligo. Totally 
20 healthy guinea pigs were randomized into moxibustion group and controlled group in ratio of 1:1. 
Guinea pigs in moxibustion group were accepted 10 min of moxibustion daily on the forepaws where 
corresponds to the DianFeng point in human body recorded in Chinese medicine classics. Animals in the 
control group were just fixed by the same way. The treatment course last one month. At the end of the 
treatment, skin color changes were evaluated, then each animal was taken blood from the heart, and the 
serums were collected to observe the proliferation of melanocytes, melanin content, tyrosinase activity, 
and SCF, c-kit protein expression at the 24 hours, 48 hours, 72 hours by using normal human 
melanocytes in vitro. Results showed that moxibustion serum can improve the melanocyte proliferation, 
tyrosinase activity and melanin content, which could promote the expression of SCF and c-kit protein and 
may be the key of treatment effect of moxibustion on leukodermia.  
 
 
002 
 

Effect of Manual Acupuncture on Motor Function of Extrahepatic Biliary System of Guinea Pig 
Jing-jun Zhao, Ben Hui and Pei-Jing Rong* 

China Academy of Chinese Medical Sciences, Beijing 
Objective 
To compare the effects of manual acupuncture stimulation at different acupoints on gallbladder pressure 
and Oddi sphincter function of guinea pig.  
 
Methods 
Thirty adult guinea pigs of both sexes were randomly divided into two groups, i.e., Oddi sphincter 
electromyography group and gallbladder pressure group (n=15). Under intraperitoneal anesthesia, a 
double-hook electrode was implanted into the Oddi sphincter to record the myoelectric activity, and one 
small artificial balloon was put into the gallbladder to measure the intrabiliary pressure. The acupoints 
including “Tianshu” (ST25), “Qimen” (LR14), “Yanglingquan” (GB34) and “YiDan” (an auricular acupoint 
with intense vagal innervation) were stimulated with manual acupuncture at approximate once twist per 
second for 1 minute.  
 
Results 
In comparison with  pre-acupuncture, stimulation at ST25 and LR14 led to significant increase in 
frequency as well as amplitude of Oddi sphincter (P<0.05)，whereas a notable decrease of the 
intrabiliary pressure (P<0.05). By contrast, stimulation at GB34 and “YiDan” greatly reduced the 
frequency and amplitude of the Oddi sphincter (P<0.05) and enhanced the intrabiliary pressure (P<0.05). 
 
Conclusion 
Acupuncture stimulation at different acupoints gives rise to different effects on gallbladder pressure and 
Oddi sphincter function. Further work is needed for exploring the mechanism of acupuncture in the 
regulation of motor function of extrahepatic biliary system. 
 
Keywords: Gallbladder pressure; Acupuncture; Myoelectricity; Oddi sphincter 
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Strategies and Trends in the Global Development of High-Tech Acupuncture Research 
Gerhard Litscher 

Medical University of Graz, Graz 
In 2005 – ten years ago – the so-called High-tech Acupuncture Research Network was initiated by the 
Medical University of Graz in Austria. In the meantime, more than 20 partners from all over the world, 
mainly from China, are part of this network. Many cooperative scientific papers were published together, 
with the goal to modernize acupuncture and to move it to a higher scientific level. The main partners of 
this network are shown in Fig. 1. 
 

 
 
Within this presentation, new strategies and trends in the development of this network are presented. 
 
Supported by the Austrian Federal Ministries of Science, Research and Economy and of Health and by 
Eurasia-Pacific Uninet. 
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Auricular Acupuncture for Spinal Cord Injury Related Neuropathic Pain:  
A Pilot Controlled Clinical Trial 

Peter Gorman, Irene Estores, Kevin Chen, Brian Jackson and Lixing Lao* 
The University of Hong Kong, Hong Kong 

Introduction 
Neuropathic pain following spinal cord injury (SCI) is a highly prevalent problem. Current management 
remains largely empirical.  An auricular acupuncture protocol termed Battlefield Acupuncture (BFA) using 
semi-permanent needles has recently been developed.  Our objective was to assess the effectiveness of 
this technique in chronic SCI related neuropathic pain. 
 
Methods 
Pilot randomized delayed entry clinical trial of BFA in chronic (> 1 year) AIS A through D SCI individuals 
with injury level from C3 through T12 and below level neuropathic pain. Twenty-four subjects were 
randomized to either an eight-week once weekly ten-needle BFA protocol (n=13) or to a waiting list 
followed by the BFA protocol (n=11). The primary outcome measure was the change in the pain severity 
numeric rating scale (NRS).  
 
Results 
Demographically there were no significant differences between groups except for level of education. 
Mean pain scores at baseline were higher in acupuncture than control subjects (7.92 ± 1.61 vs. 6.25 ± 
1.04, P = 0.017). Although both groups reported significant reduction in pain during the trial period, the 
BFA group reported significantly more pain reduction than the delayed entry group (average change in 
NRS at eight weeks -3.23 ± 2.3 vs. -1.13 ± 1.81, P = .041), which was also reflected in the significant 
group-by-time interaction in the mixed-effect model (P < .01).  
 
Conclusions 
This pilot study has provided proof of concept that BFA has a clinically meaningful effect on SCI below 
level neuropathic pain. 
 
Acknowledgements: This study was supported by Paralyzed Veterans of America (PVA) Research 
Foundation with grant no. 2806. 
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A Clinical Study of Acupuncture Comprehensive Therapy  
on Common Orthopedic Pain Syndromes 

Clara W C Chan1, Kwai Ching Lo1, Yan Wah Ng2, Chiu On Chong2 and Lei Li1* 
1The University of Hong Kong, Hong Kong 

2The Hong Kong Tuberculosis Association Chinese Medicine Clinic  
cum Training Centre of the University of Hong Kong, Hong Kong 

Background 
There is significant neurophysiological evidence to support that Acupuncture is capable of modulating and 
managing pain. Filiform needle is most commonly used in the clinical research and practice of pain 
management, however, there is also evidence supporting that a less intrusive thumbtack intradermal 
needling method could also treat pain with good efficacy. The objective of this trial is to investigate 
whether thumbtack needle treatment could further enhance the clinical efficacy and analgesic effect of the 
filiform needle treatment.   

Methods/design 
A randomized, two-armed, controlled trial comparing efficacy of acupuncture using filiform needle 
treatment only and filiform needle treatment supplemented with thumbtack needle treatment will be 
conducted. A total of 150 outpatients diagnosed with 6 Orthopedic Pain Syndromes will be randomly 
assigned to receive either filiform needle treatment or filiform needle plus thumbtack needle treatment. 
The acupuncturist performing the filiform needle treatment is blinded from the grouping of the paients and 
the primary aim of treatment is to relieve the pain associated with the common orthopedic syndrome 
within the shortest period of time.  Thumbtack needle will be embeded in the pain points after the filiform 
needle treatment by another researcher in each treatment session where applicable.  Questionnaire 
incorporating The Short-form McGill Pain Form and selected life efficacy questions will be used in this 
study to quantify the level of pain.  VAS will be used to quantify pain level of the patient before and after 
each treatment session. Complete questionnaire will be administered at baseline, before each treatment 
session and at 3 months after treatment completed.  

Discussion 
The results of this trial will provide evidence to evaluate if using the Thumbtack Intra-dermal needle 
treatment in conjunction with the Filiform needle treatment will enhance the pain modulation effect of 
acupuncture on Orthopedic Pain Syndromes. 
 
Trial Status 
This study is recruting patients. 
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The Differential Insertion Depth in Acupuncture 
Lei Li 

The University of Hong Kong, Hong Kong 
In this paper, the background, evolution, basic meaning, clinical application and the detail operating 
procedures of the differential insertion depth in filiform needle acupuncture were discussed based on the 
classical expositions of the Yellow Emperor’s Canon of Medicine.  It is believed that the differential 
insertion depth reflects the basic idea of expelling the evil Qi from the body in the application of traditional 
acupuncture.  Since the site of evil invasion has different shades, the position of evil Qi and correct 
differentiation has become the operation points of needle insertion.  Apart from this, the Yellow Emperor’s 
Canon of Medicine has further associated the clinical application of filiform needle insertion depth with the 
seasonal change of Yin and Yang, the body built of the patients, the nature of the diseases, the cold and 
heat illness, the excess and insufficiency of the patient, and the reinforcing and reducing function of 
acupuncture.  These elaborations have greatly enriched the basic content of acupuncture and laid a 
systematic theoretical foundation of filiform needle operation.  The differential insertion depth in 
acupuncture has its specific meaning.  The emphasis of insertion depth of filiform needle with its 
differentiated clinical implication exemplifies the perceptual thinking features of traditional acupuncture 
and typical reveals the uniqueness of Chinese civilization. 
 
Key words: Yellow Emperor’s Canon of Medicine; Traditional acupuncture; Differential Insertion of 
filiform needle 
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The Immediate Analgesic Effect of Sinew Acupuncture for Soft Tissue Injury: A Case Series 
Haiyong Chen and Nongyu Liu* 

The University of Hong Kong, Hong Kong 
Objective 
Sinew acupuncture, one of the acupuncture manipulations, were developed from Huang Di’s Inner 
Classic. These manipulations involve superficial insertion of needles at acupoints with less pain but faster 
action. The present study aimed to investigate the immediate analgesic effect of sinew acupuncture for 
the soft tissue injury. 
 
Methods 
Adult patients, who suffered from soft tissue injury pain, were recruited in our two clinics and were offered 
the sinew acupuncture after the informed consent. The outcome measurement was the change of VAS 
score after the treatment. VAS changes within five sessions were analyzed. The sessions of acupuncture 
treatment were not restricted. Patients were suggested to have two to three sessions of treatment per 
week. 

 
Statistical analysis 
The T-test was used for the comparisons in two groups. All results were reported as the mean ± the 
standard deviation (SD). A level of P< 0.05 was considered statistical significant. 
 
Results 
Two hundred patients were recruited. Seven were excluded due to the incomplete data. The average age 
of patient was 50.2±13.9 years. Totally 888 treatments were offered to patients at fourteen sites of soft 
tissue injury. The change of VAS score after treatment was significantly decreased in all injury sites 
(P<0.001) (Table 1).  
 
Table 1 VAS changes after treatments（x±s） 

Sites Sessions （%） Before (mm) After (mm) P value 

Neck 208 23.4 49.1±14.7 24.1±11.5 <0.001 

Shoulder 90 10.1 54.7±18.0 28.3±15.1 <0.0 1 

Elbow  63 7 1 42.7±12.8 27.7±18.4 0.003 

Wrist 87 9.8 47.7±19.3 26.5±15.6 < .001 

Waist and hip 202 22.7 49.6±15.5 24.2±14.4 <0.001 

Knee 111 12.5 47.8±17.8 22.2±9.9 <0.001 

Ankle 81 9.1 49±17.30 21.4±11.8 <0.001 

Others 46 5.2 46.3±19.3 25.2±13.3 <0.001 

Sum 888 100 48.8±16.6 24.5±13.4 <0.001 

 
Conclusion 
Sinew acupuncture has an immediate analgesic effect for the soft tissue injury. The study supports a 
large scale, randomized controlled trial on the efficacy of sinew acupuncture for pain relief.  
 
(The study was approved by HKU/HA HKW IRB (UW 12-501)) 
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Comparative Efficacy of Acupuncture and SSRIs in Treating Depression:  
Meta-analysis of Randomized Controlled Trials 

Hongmei Zhu and Siu-wai Leung* 
University of Macau, Macau 

Backgroud 
Intensive research has been conducted on the comparative efficacy between acupuncture and selective 
serotonin reuptake inhibitors (SSRIs) in treating depression. This meta-analysis aimed to evaluate 
available evidence for the use of acupuncture in treating depression. 
 
Method 
A comprehensive literature search on acupuncture comparing with SSRIs in treating depression was 
performed with the bibliographic databases, including PubMed, Cochrane Library, Web of Science, 
ScienceDirect and ClinicalTrials.gov, from their inceptions to 18 March 2015. Eligible RCTs were included 
according to pre-specified criteria. The execution quality of included RCTs was evaluated according to the 
Cochrane’s risks of bias tool and the evidence quality of meta-analysis were assessed by the Grading of 
Recommendation, Assessment, Development, and Evaluation (GRADE). Meta-analysis of response rate 
and reduction in the severity of depression were performed by using metafor with random effects model in 
R. Sensitivity and subgroup analyses evaluated the robustness and explained the heterogeneity of the 
efficacy results. Begg and Egger’s tests quantified possible publication biases. Results were represented 
as “log odds ratio or mean difference [95% confidence interal] and p value”. 
 
Results 
A total of 36 RCTs with 3000 patients suffering from depression were included in this meta-analysis. 
Acupuncture was better than SSRIs in overall efficacy in response rate (0.4980 [0.3229, 0.6731], but not 
reducing depressive severity (0.5587 [-0.2698, 1.3871], p=0.1863). Sensitivity analysis showed constant 
overall efficacy under various conditions, indicating the robustness of overall effects (Tables 1-2). 
Surprisingly, acupuncture was more efficient than SSRIs while combination of acupuncture and SSRIs 
was no better than SSRIs only. According to subgroup analysis, acupuncture could significantly improve 
the efficacy in both major depressive disorder (MDD) and post-stroke depression (PSD). Although Begg 
and Egger’s tests showed no statistical significance in publication bias, the quality of included RCTs was 
relatively low. 
 
Conclusion 
The evidence for efficacy of acupuncture over SSRIs in treating depression has not been established due 
to the low quality and high heterogeneity of the majority of available trials. 
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Truth of Twelve Meridians in Acupuncture: A Schema, Not Real Tissue 
Chi-Fang Chen1 and Mao-Feng Sun1,2* 

1 China Medical University, Taichung 
 2 China Medical University Hospital, Taichung 

Introduction 
Studying ancient Chinese medical literature is the method of learning traditional Chinese medicine (TCM). 
Carefully study the ancient Chinese medical literature can be useful in clinical practice. TCM literature can 
be seen as a part of guideline clinical books, while other excavated archaeological literature can probably 
only be placed in the museums. There is a lot of information described in ancient TCM literature. Although 
TCM and western medical literature use different symbols to describe the human physiology, they are the 
same in pathogenesis framework based on changes in the interplay of environment, hosts, and 
pathogens. For another, people with different constitution may have different response of the same 
irritation; different irritation can cause the same response in human body. 
 
Methods 
Comparatively analyzing the information recorded in the ancient Chinese medical literature such as Ma-
Wang-Dui Silk Texts, Zhang-Jia-Shan Han Bamboo Slips, various editions of Huang-Di Nei-Jing Su-Wen, 
Ling-Shu (Spiritual Pivot), Ninna-Ji ed. Huang-Di Nei-Jing Tai-Su etc., and combining the researcher’ s 
clinical experience of practicing acupuncture. 
 
Results 
Finding the materials of meridians described in acupunctural literature and text has been the difficult issue 
throughout the history of Oriental medicine; but why cannot people discover the physical meridian by 
anatomy? All because we believe the myth that transmission needs channels or pathway. Does 
transmission really require “channels” or “pathway” to implement? Western medical physicians believe 
that blood is transmitted through blood vessels, while Oriental medical practitioners believe that Qi is 
transmitted through meridians. However, why no pathway is found in meridian? Consequently, it’s just a 
“schema.” 
 
Conclusion 
The meridian in human body is only a concept of schematic route. Twelve meridians are not physical 
pathway. This research finds that meridian in acupunctural medicine is a schema, not real tissue. 
 
Keywords: Meridian, Acupuncture, Schema, Traditional Chinese Medicine (TCM) 
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Figure1. Western vs Oriental Concept of human body 
 

 
Figure2. Various Editions of Ling-Shu  
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Bioinformatics: "Omics" Approach and Data Analysis 
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A Systems Biology-based Investigation into the Therapeutic Effects of  
BuyangHuanwu Decoction Acting on Ischemic Stroke 

Qiuyan Guo, Micun Zhong, Xia Mao, Yanqiong Zhang* and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Ischemic stroke is the leading cause of adult disability worldwide and the outcome is worse in older 
patients, especially in terms of disability. BuyangHuanwu decoction (BHD), has been extensively used in 
the treatment of ischemic stroke for centuries. However, its pharmacological mechanisms have not been 
fully elucidated. In this study, 82 putative targets for 411 compositive compounds containing in BHD were 
predicted based on our previous developed target prediction system. Based on the large-scale molecular 
docking, more than 80% compound-putative target pairs had the middle~strong binding efficiency. Then, 
the pharmacological networks of BHD were built according to the relationships among herbs, putative 
targets and known therapeutic targets for ischemic stroke and 121 major nodes were identified by 
calculating three topological features, including degree, node betweenness and closeness. Importantly, 
the pathway enrichment analysis identified several signaling pathways involved by major putative targets 
of BHD, such as calcium signaling pathway, vascular smooth muscle contraction and NOD-like receptor 
signaling pathway, which have not hitherto been reported.. Collectively, our study developed a 
comprehensive systems approach integrating drug target prediction, network and functional analyses to 
reveal the relationships of the herbs in BHD with their putative targets, and with ischemic stroke related 
pathway systems for the first time. This is a pilot study based on bioinformatics analysis, thus, further 
experimental studies are required to validate our findings. 
 

Figure 1: A schematic diagram of the systems 
biology-based strategies for deciphering the 
pharmacological mechanisms of BHD acting on 
ischemic stroke. 

Figure 2: BHD herbs-putative targets-known 
ischemic stroke targets network built and 
visualized with Navigator. 
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Metabolomics Study of Buchang Naoxintong Capsule in Cerebral Ischemic Rat by UPLC-QTOF-MS

Mengting Liu, Xin Liu, Hongwei Wu* and Hongjun Yang* 
China Academy of Chinese Medical Sciences, Beijing 

Metabolomics provides a perspective of investigating the end products of cellular regulatory processes in 
living organisms, which is suitable for multiple targets therapy like traditional Chinese medicine. Buchang 
Naoxintong Capsule is a Chinese patent drug which has long been used for prevention and treatment of 
stroke. In our work, a rat ischemic stroke model was established by introduction of transient middle 
cerebral artery occlusion (MCAO). The neurological defect and cerebral infarct size were evaluated. An 
UPLC-QTOF-MS technique combined with multiple statistical analyses was performed to explore the 
changing of metabolites of plasma at 12h after ischemic. 30 potential biomarkers including palmitoyl-L-
carnitine, N-stearoyl serine, taurine, norepinephrine, tryptophan, glutamine and other substances which 
raise very important function in stroke were picked up by combining the results of the PLS-DA loading plot 
and t-test. Among that, the levels of glutamine, PE (17:0) and LysoPE (24:0) were significant recovered to 
the level of sham group by the intervention of Buchang Naoxintong Capsule. These findings help us 
understand important metabolites changes in plasma of ischemic rats in early stage. 
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Uncovering Pharmacological Mechanisms of Wu-tou Decoction Acting  
on Rheumatoid Arthritis Through Systems Approaches:  

Drug-target Prediction, Network Analysis and Experimental Validation 
Yanqiong Zhang, Ming Bai, Bo Zhang, Chunfang Liu, Qiuyan Guo, Na Lin* and Shao Li* 

China Academy of Chinese Medical Sciences, Beijing 
Tsinghua University, Beijing 

Wu-tou decoction (WTD) has been extensively used for the treatment of rheumatoid arthritis (RA). Due to 
lack of appropriate methods, pharmacological mechanisms of WTD acting on RA have not been fully 
elucidated. In this study, a list of putative targets for compositive compounds containing in WTD were 
predicted by drugCIPHER-CS. Then, the interaction network of the putative targets of WTD and known 
RA-related targets was constructed and hub nodes were identified. After constructing the interaction 
network of hubs, four topological features of each hub, including degree, node betweenness, closeness 
and k-coreness, were calculated and 79 major hubs were identified as candidate targets of WTD, which 
were implicated into the imbalance of the nervous, endocrine and immune (NEI) systems, leading to the 
main pathological changes during the RA progression. Further experimental validation also demonstrated 
the preventive effects of WTD on inflammation and joint destruction in collagen-induced arthritis (CIA) rats 
and its regulatory effects on candidate targets both in vitro and in vivo systems. In conclusion, we 
performed an integrative analysis to offer the convincing evidence that WTD may attenuate RA partially 
by restoring the balance of NEI system and subsequently reversing the pathological events during RA 
progression. 
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Figure 1 A schematic diagram of the systematic strategies. 

 

 
Figure 2 Interaction network of hubs selected from network of putative targets of Wu-tou decoction (WTD) 
and known RA-related targets. According to their associated biological processes or pathways, these hub 
nodes were implicated into the imbalance of nervous, endocrine and immune (NEI) system, leading to the 
main pathological changes during the RA progression. 
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Literature Based Data Mining on Syndrome Manifestations of Diabetic Nephropathy and  
the Combination Pattern of Related Chinese Herbal Medicine Prescriptions 

Yumin Wen, Meihua Yan and Ping Li* 
China-Japan Friendship Hospital, Beijing 

Objectives 
To analyze the syndrome manifestations of diabetic nephropathy and the combination pattern of Chinese 
herbal medicine prescriptions in treating diabetic nephropathy using data mining methods. To elucidate 
the distribution patterns of syndrome manifestations and prescriptions combination pattern, as well as the 
interaction between syndrome manifestations and combination pattern.  
 
Methods 
Data were obtained from 5 databases through the creation of each database to December 2013. Two 
authors extracted data from the literature independently, using NoteExpress2.0 and Epidata3.1 software. 
After data cleaning, SPSS clementine12 was used for data mining, such as frequency analysis, network 
model and generalized rule induction.  
 
Results 
A total of 243 publications with 253 prescriptions and 254 herbs were selected for data analysis. After 
frequency analysis, 32 herbs were considered as the most frequently used medicine. Clustering analysis 
indicates that syndrome manifestations evolution of diabetic nephropathy follows the pattern of from 
deficiency syndrome to excess syndrome, and the deficiency syndrome becomes severe as progression 
of diabetic nephropathy. Based on results from association rules, 25 association rules were identified to 
explain the combination pattern of these herbal medicine. In additional, 7 rules between diabetic 
nephropathy stages and herbal combination patterns, 38 rules between syndrome manifestations and 
herbal combination patterns were also identified.  
 
Conclusion 
The syndrome manifestations and combination pattern of current Chinese herbal medicine prescriptions 
in treating diabetic nephropathy were analyzed by data mining, which could be the basis of further studies 
regarding treating diabetic nephropathy with Chinese medicine. 
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Unveiling Ontogenesis of Herbal Medicine in Plant Chemical Profiles  
by Infrared Macro-Fingerprinting 

Suqin Sun*, Changhua Xu and Qun Zhou 
Tsinghua University, Beijing 

Given that harvesting time has a great impact on the quality of herbal medicine, knowing the ontogenesis 
in the chemical profile aspect is essential to determine the optimal harvesting season. A high-throughput 
and versatile approach (herbal infrared macro-fingerprinting) harmonizing with the character of herbal 
medicine and providing the whole chemical profile (entirety), group analogues (part), and single 
compounds (major components) is developed to rapidly disclose the variation rule of the full chemical 
profile of herbal medicine over a growing season without extraction pretreatments, and thus to determine 
the optimal harvesting period in respect to groups of chemical compounds using Scutellaria baicalensis 
as a demonstration. IR macro-fingerprints of Scutellaria baicalensis harvested in the same period have a 
high similarity (> 0.91) despite small variations, suggesting that IR macro-fingerprinting can faithfully 
reflect the spectacle of "disordered order" in nature. From Year-1 spring to Year-3 autumn, general 
contents (%, w/w) of total flavonoids fluctuate up and down with a maximum value in Year-2 spring, and 
that of saccharides is relatively stable except for the attenuation from Year-2 autumn to Year-3 spring. 
From Year-1 autumn to Year-2 spring, flavonoid aglycones initially produced in Scutellaria baicalensis are 
extensively transformed to responding flavonoid glycosides. From Year-2 spring to Year-3 autumn, 
flavonoid glycosides are converted back to their corresponding aglycones. The best seasons for 
collecting Scutellaria baicalensis with a high content of flavonoid glycosides and aglycones would be 
Year-2 spring and Year-3 spring, respectively. 
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Identification of Anti-inflammatory Active Constituents in Clematis leschenaultiana  
by Correlation of Metabolic Profiles and Pharmacological Activity  
Using Orthogonal Partial Least Squares – Discriminant Analyses 

EM Pferschy-Wenzig1, M Monschein1, S Ortmann1, C Huber1, EH Heiss2, M Binder3, 
 C Malainer2, J Hartler4,5, AG Atanasov2, M Bulusu3, YM Zhao6, JH Miao6, 

 GG Thallinger4,5, V Bochkov3, VM Dirsch2 and R Bauer1* 
1 University of Graz, Graz;  2 University of Vienna, Vienna; 

 3 Medical University, Vienna;  4 Graz-University of Technology, Graz; 
 5 Omics Center Graz, Graz;  6Guangxi Botanical Garden of Medicinal Plants, Nanning 

The aim of the study was to explore the feasibility of correlating the metabolite profiles of plant extracts 
with their in- vitro anti-inflammatory activity in order to detect their bioactive constituents in a holistic way. 
 
Based on an initial screening, we have identified extracts from Chinese Clematis species as promising 
anti-inflammatory agents. Ethanolic extracts from 48 different Clematis samples were tested for inhibition 
of NF-κB-driven luciferase reporter gene transactivation in HEK293 cells and for inhibition of LPS-induced 
IL-8 expression in HUVECtert cells. At a concentration of 40 (IL-8) or 50 (NF-κB) µg/ml, the extracts 
showed distinct activities, some of them possessing a very good inhibitory effect. The most active species 
in both assays turned out to be C. leschenaultiana.  
 
In parallel, the metabolic profiles of the extracts were analysed by UHPLC-HRMS in the ESI negative 
mode using a Q ExactiveTM Hybrid Quadrupole Orbitrap-MS (Thermo Fisher). The LC-MS data were 
processed in an untargeted approach by MZmine 2 [1]. Peaks were verified and quantified by Lipid Data 
Analyzer [2]. The abundance of the peaks was linked to the pharmacological activity of the extracts using 
SIMCA 13 [3]. Principal component analyses as well as orthogonal projections to latent structures 
discriminant analyses (OPLS-DA) and visualisation of the data by means of S-plot led to the identification 
ca. 10 compounds that are predicted to be highly relevant for the in-vitro anti-inflammatory activity in the 
two applied bioassays.  
 
Some of the predicted compounds have been isolated from C. leschenaultiana in order to verify their 
activities and to validate the feasibility of the used metabolomics approach. 
 
Acknowledgements: We gratefully acknowledge the funding provided by the Austrian Science Fund 
(FWF) for projects S107- B13 (NFN: Drugs from Nature Targeting Inflammation) and P26148 “High-
Throughput Identification of Lipid Molecular Species in LC-MS/MS Data”, and the support by Dr. Kenneth 
Bendix Jensen, NAWI Graz Central Lab "Environmental, Plant & Microbial Metabolomics". 
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Study on Anti-depressant Effect of Active Fractions Compatibility from Xiaoyaosan  
Based on GC-MS Metabonomics of Plasma 

Yu-Zhi Zhou1, Wen-Xia Gong 1,2, Yan-Fen Chang1,2, Jin-Bing Li1,2, Guang-Cheng Jia1,2, Xiao-Xia Gao1,
Jun-Sheng Tian1, Xue-Mei Qin1* and Guan-Hua Du1,3 

1 Modern Research Center for Traditional Chinese Medicine of Shanxi University, Taiyuan 
2 College of Chemistry and Chemical Engineering of Shanxi University, Taiyuan 

3 Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 
Xiaoyaosan (XYS) which is a valuable Traditional Chinese Medicine has been attracting more and more 
attention in recent years because of its effects for the treatment of depression in China. In our previous 
study, we screened that two fractions (XY-A, XY-B) of XYS were the active fractions. The aim of this 
study was to approach whether the combination of XY-A and XY-B is more effective than XY-A and XY-B 
alone. We evaluated antidepressant-like effects of XY-A and XY-B alone, and the possibility of synergistic 
interactions in their combinations at three different doses in the mouse forced swimming test (FST). Then 
the chronic unpredictable mild stress (CUMS) model was further used to compare the antidepressant 
activity of best compatibility group and active fraction alone. A plasma metabonomics method based on 
gas chromatography/mass spectrometry were utilized to differentiate treatment groups. As a result, the 
combination of the dose of 0.52 g/kg XY-A with 1.94 g/kg XY-B (XY-AB) was the most effective and 
produced a synergistic action on behaviors after two-week treatment in FST (Fig. 1). And based on 
behavior and metabonomics results in CUMS, we further proved that the anti-depressant efficacy of XY-
AB group was remarkable. By comparing the metabolites regulated after the administration of all drugs, 
we found that XY-AB could regulate more biomarkers than XY-A and XY-B, which proved that anti-
depressant effect of XY-AB is superior to XY-A and XY-B alone (Fig. 2). The work showed metabonomics 
is a sensitive tool in studying the efficacy and potential biomarkers of therapeutic effect of multi-
component composition. 
 
Keywords: Compatibility; Active fractions; XYS; Antidepressant; Metabonomics 
 

 
Fig. 1. Effects of XY-A and XY-B alone and in combinations of XY-A with XY-B at three levels after a two-
week treatment on immobility time in the mouse FST (0, 1, 2, 3 in XY-A respectively represent XY-A at 
dose of 0, 0.26, 0.52 and 0.78 g/kg; 0, 1, 2, 3 in XY-B respectively represent XY-B at dose of 0, 0.97, 1.94 
and 2.91 g/kg） 
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Fig. 2. Relative level of the potential biomarks detected by GC/MS in the plasma of 6 groups (mesn ± 
S.D., n=6).  * p < 0.05; **p < 0.01 compared with that of MS; # p < 0.05;## p < 0.01 compared with that of 
NS 
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A Pilot Project on Big Data Analysis of Integrative Medical Treatment  
of Stroke Patients in Hong Kong 

Josiah Poon*, Simon Poon, Justin Wu, Vincent Mok, Alex Lau, Jessica Ching,  
 Corey Lam, Rita Cheung and Eric Ziea 

University of Sydney, Sydney 
There is increasing trend observed in clinical practice where patients and relatives actively seek Chinese 
medicine (CM) treatments, including acupuncture and herbal medication, as adjunctive treatments during 
this early post-stroke phase. Some sought help from Hospital Authority-CM (HA-CM) centers while others 
seek help from private CM practitioners. Chinese Medicine (CM) plays a significant integrative role in 
post-stroke rehabilitation by improving functional outcomes and reducing hospital readmissions for acute 
stroke patients in Hong Kong. A retrospective big data analysis was carried out to study the stroke 
patients from one of the Hong Kong hospitals. This pilot project aimed to understand the workflow and 
issues in constructing the clinical profile of a stroke patient receiving western and Chinese medical 
treatments. Here are two of the aims in this project:  
 
1. To identify the correlation between WM and CM diagnostic patterns of stroke from two different 

clinical information systems 
2. To examine the health-seeking behaviour of stroke patients and identify significant predictors for 

combined WM-CM treatments 
 
The analysis started from identifying patients who were admitted to one stroke clinic to receive western 
treatments between 1st Jan 2008 to the 31st Dec 2012. These patients all bore the ICD-9 codes of strokes 
in their principal diagnosis codes during admission. The related visitations of these patients to the HA-CM 
clinics were retrieved from the Chinese Medicine Information System. After that, records from these two 
different sources were linked to reconstruct the profile for a patient, so that a proper clinical analysis could 
be carried out. 
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Relation Extraction from Traditional Chinese Medicine (TCM) Journal Publication 
Jingcheng Wang and Josiah Poon* 

University of Sydney, Sydney 
As the development of technology continues to accelerate, the need for better storage and easier access 
of documents grows. As a result, more and more text documents are being converted to or generated in 
digital form. However a large proportion of these digital documents are unstructured free text and the 
retrieval of useful information requires human access. Relying of human access to retrieve useful 
information from such a vast number of documents is unfeasible; there is great need for systemic 
methodologies to make use of these unstructured texts in an automated fashion. 
 
The Chinese language differs significantly to English, both in lexical representation and grammatical 
structure. These differences lead to problems in the Chinese NLP, such as word segmentation and 
flexible syntactic structure. Many conventional methods and approaches in Natural Language Processing 
(NLP) based on English text are shown to be ineffective when attending to these language specific 
problems in late-started Chinese NLP. 
 
Relation Extraction is an area under NLP, looking to identify semantic relationships between entities in 
the text. The term “Effect Relation” is introduced in this research to refer to a specific content type of 
relationship between two entities, where one entity has a certain “effect” on the other entity. In this 
research project, a case study on Chinese text from Traditional Chinese Medicine (TCM) journal 
publications is built, to closely examine the forms of Effect Relation in this text domain. The relationships 
expected to be identified in this case study are the effect of a prescription or herb, in treatment of a 
disease, symptom or body part. 
 
A rule-based approach is introduced in this thesis. It utilises predetermined rules and templates, derived 
from the characteristics and pattern observed in the dataset. A feature-based approach is also 
introduced. It explores the advantages and disadvantages of a machine learning approach to the rule-
based approach. In addition, Chinese functional words are discussed for their potential in the RE task and 
utilised respectively in the two approaches. The two approaches achieved moderate average F-scores of 
0.46 (rule-based) and 0.41 (feature-based). Functional words are shown to be significantly more effective 
in the rule-based approach than the feature-based approach to identify complex-structured ER entities. 
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An Ensemble Approach for Data Matching in Record Linkage:  
An Integration of WM and TCM Patient Records 

Elena Qin1, Simon K. Poon1*, Josiah Poon1, Mary Lam1, Alexander Lau2, Jessica Ching2,  
Vincent Mok2, Justin Wu2, Eric Ziea3, Corey Lam3, Christine Tsai3 and Rita Cheung3 

1 University of Sydney, Sydney 
2 The Chinese University of Hong Kong, Hong Kong 

3 Hong Kong Hospital Authority, Hong Kong 
In this work, we propose an ensemble approach to combine common data matching algorithms like 
Fellegi-Sunter Model, Jaro-Winkler String Comparator and Phonex to improve the accuracy of 
probabilistic matching between datasets. Our experiments were designed to test not only the 
performance of each data matching algorithms, and also the order of arrangements in the ensemble 
configuration.  
 
The record linkage experiments were applied a patient record datasets containing data of 3766 unique 
stroke patients extracted from CUHK CMS using ICD-9 codes with admission dates between 1st Jan 2008 
to the 31st Dec 2012. 
 
In the first experiment, we randomly selected two sets of 2000 records were from the original 3766 
dataset. The goal was to test the accuracy for identifying matches and mis-matches between the two 
datasets. In the second experiment, we first randomly selected 2000 records to from the original 3766 
dataset. We then generated the second dataset from the first 2000 records by (i) reduce the dataset by 
20%, (2) introduce 10% errors randomly on each column of the dataset, i.e. 10% of each column were 
subject to some errors. The goal was to test the accuracy for matching 1600 records between the two 
datasets. 
 
Our results not only suggested that ensemble approach was able to better accuracy and precision than a 
single algorithm, and also indicated that the ensemble configuration of having Jaro-Winkler Comparator 
first followed by Fellegi-Sunter performed better when dealing with errors in the second experiment. 
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Necessity Driven Social-Deterministic Causality Analyzer: 
 An Application to TCM Patient Data Records 
Suman Ohja, Simon K. Poon* and Josiah Poon 

University of Sydney, Sydney 
Despite the widespread use of techniques and tools for causal analysis, existing methodologies still fell 
short as they largely regarded causal variables as independent elements, thereby failing to appreciate the 
significance of the interactions of causal variables. The prospect of inferring causal relationships from 
weaker structural assumptions compels for further research in this area. This study explores the effects of 
the interactions of variables in the context of causal analysis, and introduces new advancements to this 
area of research. In this study, we introduce a new approach for the causal complexity with the goal of 
making the solution set closer to deterministic by which taking into consideration of the underlying 
patterns embedded within a dataset; in particular, the interactions of causal variables. TCM data is an 
extremely relevant example. 
 
Our model follows the configurational approach, and as such, is able to account for the three major 
phenomena – conjunctural causation, equifinality, and causal asymmetry. This work presents a novel 
approach to compute the necessity in terms of numerical value by doing empirical analysis of the dataset 
to be examined. We propose an Empirically Probabilistic Diagonal (EPD) Approach for the 
computation of necessity scores. The computed scores are used to prioritize the variables in the process 
of analysis and to form the final solution. The final solutions are easier to interpret and provide insights for 
further investigation. We named our causality analysis framework as Optimistic Causality Empirical 
Analyzer. 
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Traditional Chinese Medicine Usage in Taiwan: A Nationwide Population-based Study 
Chia-Chi, Chang1, Tzu-Ping Huang1, Mao-Feng Sun1,2 and Hung-Rong Yen1,2* 

1 China Medical University Hospital, Taichung; 2 China Medical University, Taichung 
Objective 
Traditional Chinese Medicine (TCM) has gained popularity worldwide in the past decades. We aimed to 
conduct large-scale investigation illustrating the current trends and patterns of TCM usage in Taiwan. 
 
Materials and Methods 
This study analyzed one randomly sampled cohort of one million beneficiaries from the National Health 
Insurance Research Database in Taiwan in 2010. Excluding miss data and data without outpatient clinic 
records, 887,798 persons were enrolled in this study. Patients who had at least one TCM outpatient 
clinical record in 2010 were defined as TCM users (N=276,628), whereas patients who had no TCM 
outpatient records in 2010 were defined as non-TCM users (N=611,170). 
 
Results 
Among all the patients in 2010, 31.2% of them used TCM. Female users had higher prevalence than 
male. Higher percentage in TCM usage has also been observed in the young and middle-aged 
population, especially those who lived in the northern area. Most patients (70.8%) visited TCM clinics 1-5 
times per year. Herbal remedies were the most commonly employed, followed by acupuncture and 
Chinese traumatology. Herbal remedies were most popular in respiratory system and digestive system 
diseases. While those patients with injury, musculoskeletal system disorders and connective tissue 
diseases commonly received acupuncture treatment. 
 
Conclusion 
Our nationwide population-based study revealed the high prevalence and specific usage patterns of TCM 
in Taiwan. The results of this study may provide valuable information for physicians, TCM practitioners 
and the government concerning TCM healthcare. 
 
Keywords: Epidemiology; National Health Insurance; Taiwan; Traditional Chinese Medicine. 
 

 
Flow recruitment chart of subjects from the one million random samples obtained from the National Health 
Insurance Research Database (NHIRD) in 2010 in Taiwan. 
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Complementary and Alternative Medicine Use and Preferences in Chinese Speaking Patients: 
Results of a Cross-sectional Survey 

Pak-Kei Chan, Lynda G. Balneaves*, Ethel Doyle, Shelley Dorazio, Sandra Burnside and Patricia Taylor 
University of Toronto, Toronto 

Background 
75% of patients in Canada report use of complementary and alternative medicine (CAM). Immigrants are 
particularly high consumers of CAM. The Scarborough Hospital (TSH) serves one of the most diverse 
regions in the Greater Toronto Area, with 59% of residents are foreign-born and 20% of residents of 
Chinese cultural background. This study examines the current use and interest in CAM by Chinese 
patients and provides important information for the planning and development of integrative health 
services and education at TSH. 
 
Methods 
A total of 90 Chinese patients completed a brief survey while in the hospital. Questions included their 
current use of CAM, experience of disclosing CAM in the hospital, and preferences related to future CAM 
education and health services to be offered at TSH. 
 
Results 
34% of patients received care from a complementary health professional and 56% reported the use of 
CAM. Traditional Chinese medicine doctor (19%), acupuncturist (13%) and registered massage therapist 
(12%) are the three most popular CAM professionals, while vitamins and mineral supplements (36%), 
traditional Chinese medicine herbs (20%) and movement and exercise therapies (13%) were the three 
CAM therapies most commonly used. Although 48% of patients felt comfortable in discussing CAM use 
with health professionals in the hospital, only 17% of patients were asked by a health professional at TSH 
about their use of CAM. 66% of patients would use CAM if it was provided in the hospital and 49% of 
patients expressed interest in CAM education. Registered massage therapist (54%), traditional Chinese 
medicine doctor (53%) and acupuncturist (47%) were the three CAM professionals most requested by 
patients, while vitamins and mineral supplements (57%), massage therapy (53%) and traditional Chinese 
medicine herbs (47%) were the three most requested CAM therapies. 
 
Conclusion 
This study shows that CAM use is extensive in Chinese patients but education and assessment by health 
professionals is insufficient. The provision of CAM services and education in a hospital setting fosters 
safe, effective use of CAM in an evidence-informed and integrative approach, which is sought after by 
Chinese patients. Traditional Chinese medicine is a major area of focus based on current use and 
potential interest by Chinese patients. 
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Traditional Chinese Medicine as Maintenance Therapy on Improving Quality of Life 
 for Advanced Non-small Cell Lung Cancer  

Yan Han, Huan Wang, Weiru Xu, Bangwei Cao, Lei Han, Liqun Jia, Yongmei Xu, Qing Zhang, 
 Xiaomin Wang, Ganlin Zhang, Mingwei Yu and Guowang Yang* 

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, Beijing 
Objective 
The purpose of the study was to evaluate the efficacy and safety of TCM as maintenance therapy in the 
treatment of advanced NSCLC patients with tumor response or stable disease after first-line conventional 
platinum-based chemotherapy. 
 
Design 
An open-label, multicenter，randomized, controlled trial. 
 
Interventions and Main Outcome Measures 
106 patients were eligible and randomly divided into two groups. Both groups received BSC. Additionally, 
patients in the trial group were given with TCM every day until the disease became aggravated or the 
patients gave up. The study took both PFS and QOL as primary outcomes. QOL was measured by the 
FACT-L4.0 questionnaire. Side effect and safety were evaluated at the same time. 
 
Results 
Of the 106 patients, 99 fully completed the study. After treatment and follow-up, for PFS, there were no 
significant differences in the median PFS time and the 6-month PFS probability between the two groups. 
However, the 3-month PFS probability in the trial group was significantly higher than the control 
group(FAS, PPS: P ＜ 0.01).There were significant differences in QOL between two groups. Side effects 
of TCM treatment were not observed. 
 
Conclusions 
TCM can improve the QOL of advanced NSCLC and is well tolerated. It is worth studying further. 
 
Abbreviations: TCM, Traditional Chinese Medicine; NSCLC, non-small-cell lung cancer; BSC, best 
supportive care; PFS, progression-free survival; QOL, quality of life; FACT-L, Functional Assessment of 
Cancer Therapy-Lung; FAS, full analysis set; PPS, per-protocol analysis set. 
 
Keywords: Non-small cell lung cancer; Maintenance therapy; Traditional Chinese medicine; Treatment 
according to syndrome differentiation; Quality of life; Progression-free survival 
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The Efficacy of Guolin-Qigong on the Body-mind Health of Chinese Women with Breast Cancer: 
 A Randomized Controlled Trial 

Pei Liu, Jieshu You, Wing T.Y. Loo, Youzhi Sun, Yanhua He, Huiping Sit,  Lei Jia, Meikuen Wong, 
 Zhiyu Xia, Xiao Zheng, Zhiyu Wang, Neng Wang, Lixing Lao and Jianping Chen* 

The University of Hong Kong, Hong Kong 
Objective 
To evaluate the efficacy of Guolin-Qigong on the body-mind health in Chinese women with breast cancer 
using a randomized controlled trial (RCT).  
 
Methods 
We conducted a RCT of GLQG as compared with a control intervention consisting of stretching. 158 
women with breast cancer were recruited in Hong Kong and randomized to GLQG group (n=79) or control 
group (n=79). Both the GLQG and stretching session lasted 60 minutes and took place twice a week for 
24 weeks. Then the participants were followed up for 24 weeks. The primary outcome was the change of 
quality of life (QoL). Secondary outcomes included anxiety, depression and clinical indicators which 
reflect the immune function (IL-2, IFN-γ, TNF-α) and tumor development (CA-15.3). All participants were 
assessed at the beginning of the study, after 12 weeks of the intervention, immediately after 24 weeks 
intervention and at 48-week follow-up visit. 
 
Results 
GLQG group showed significant improvement on QoL, immune function, and significantly decreased 
tumor marker level compared with control group over time (p<0.05). The differences were the most 
significant on QoL, IFN-γ and CA15.3 at the 12-week intervention visit. The results in subjects who 
practiced more than 4 times and 6 hour per week were similar to that of all subjects, while the 
improvement of anxiety in the GLQG group was more obvious (p<0.05). Four adverse events potentially 
attributed to the GLQG intervention, but these adverse events were relieved after further action guidance 
and correction. 
 
Conclusions 
The study demonstrated the importance of physical exercise in breast cancer patients to some extent. 
GLQG may become a preferential mind-body exercise for improving QoL in cancer patients. 
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Huo-Luo-Xiao-Ling (HLXL)-Dan, a Traditional Chinese Medicine, for Patients with Osteoarthritis of 

the Knee: A Multi-site, Randomized, Double-blind, Placebo-controlled Phase II Clinical Trial 
Lixing Lao*, Marc Hochberg, David Y.W. Lee, Adele M.K. Gilpin, Harry H.S. Fong, 
 Patrica Langenberg, Kevin Chen, Edmund K. Li, Lai Shan Tam and Brian Berman 

The University of Hong Kong, Hong Kong 
Objective 
To examine the efficacy and safety of Huo-Luo-Xiao-Ling (HLXL)-Dan, a traditional Chinese medicine, in 
patients with knee osteoarthritis (OA).  
 
Design 
A multi-site, randomized, double-blind, placebo-controlled phase II dose-escalation clinical trial was 
conducted. Eligible patients who fulfilled American College of Rheumatology criteria were randomized to 
receive either HLXL or placebo. Clinical assessments included measurement of knee pain and function 
with the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), patient global 
assessment (PGA), and knee pain scores every 2 weeks. A Data and Safety Monitoring Board (DSMB) 
was established to review the data for ensuring the quality of the trial.  
 
Results 
In the first stage, 28 participants were randomized to receive either low-dose HLXL-Dan (2,400mg/day) or 
placebo for 6 weeks. The results showed no statistical difference between the two groups. The study was 
then re-designed following the recommendation of DSMB. Ninety-two patients were enrolled in the 
second stage and were randomized to receive either high-dose HLXL-Dan (4,000mg/day for week 1-2, 
and 5,600mg/day for week 3-8) or placebo for 8 weeks. All outcome assessments showed significant 
improvements for both groups after 8 weeks but no significant between-group differences. The change 
(mean ± SD) of WOMAC pain and WOMAC function scores of HLXL and placebo group after 8 weeks 
were -1.2±1.7 VS -1.4±1.5, and -1.1±1.6 VS -1.3±1.5 respectively. No serious adverse events were 
reported.  
 
Conclusion 
Although safe to use, an 8-week treatment of HLXL-Dan was not superior to placebo for reduction in pain 
or functional improvement in patients with knee OA. 
 
Acknowledgements: This study was supported by NIH/NCCAM grant P01 AT002605-01A1 from the 
National Center for Complementary and Alternative Medicine (NCCAM) at the National Institutes of 
Health. 
 
Clinical trial registration number: Clinicaltrials.gov (NCT00755326) 
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Application of Propensity Score Matching (PSM) Model in Effectiveness Assessment 
 of Pediatric Massage for Neonatal Jaundice 

Jianxiong Cai1, Lanzhong Guo2, Jun Jiang2, Wei Guo2, Yunping Xu2, Hongshan Lou2, Xiaofang Jin2, 
Chilei Ye2, Lixin Wang3* and Darong Wu1* 

1 2nd Clinical Medical College of Guangzhou University of Chinese Medicine, Guangdong 
2 Maternal and Child Health Hospital of Dongyang City, Zhejiang 

3 Affiliated Hospital of Changchun University of Chinese Medicine, Jilin 
Object 
We applied Propensity Score Matching (PSM) model to evaluate the effectiveness of pediatric massage 
combine with conventional therapies compared with conventional therapies alone for neonatal jaundice 
base on a large sample dataset. 
 
Method 
The clinical data of 2619 cases neonatal jaundice patients were collected. The PSM model was used to 
balance the confounding factors and reduce the bias between the massage group and the control group. 
The primary outcome defined as days to pathological jaundice. Kaplan-meier curve, and multifactorial cox 
proportional hazard model were used to analyze the data. 
 
Result 
There were 2012 patients included in the PSM model analysis, containing 7 important factors. The 
matching caliper was 0.03 and the matching rate was 1:5(maximum). The rate of events in the massage 
group was lower than that in the control group (29.2% versus 35.3%, 2=8.16, P=0.004)，the mean 
survival time (95% CI) in the massage group was longer than it in the control group, respectively was 11.5 
days (10.44-11.14) and 10.8 days (11.13-11.86). Significant differences between the two groups could be 
detected in the log-rank test (2=7.94, P=0.005). We also used another multiple regression method to 
analyze the data, however, if it was compared with PSM model, more confounding factors were 
introduced into the regression equation. 
 
Conclusion 
The results showed by PSM model, may more reasonably and practically reflect the impact of 
interventions for patients in the massage group comparing to conventional therapies for those in the 
control group, by minimize the biases that may be caused by those potential confounding factors. 
Pediatric massage showed potential benefit in decreasing the events of pathological jaundice in our 
analysis. However, the efficacy of pediatric massage for neonatal jaundice is still not clear. Further restrict 
designed clinical trials are warranted to provide robust evidences in the efficacy as well as effectiveness 
of pediatric massage for neonatal jaundice.   
 
Keywords：Pediatric massage, Conventional therapy, Neonatal jaundice, Propensity score matching 
model. 
 
Figure 1 Distribution of Propensity Score and result of matching 
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 Table 1 Means for Survival Time（log-rank）in Kaplan-meier Curve analysis 
Group Mean  E 95% CI Chi-Square (Mantel-Cox) P 

Massage 11.49 0.19 
11.13, 
11.86 

7.94 0.005 
Control 10.79 0.18 

10.44, 
11.14 
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Demographic Characteristic of Patients with Chronic Hepatitis C 
 Using Traditional Chinese Medicine: A Nationwide Population-Based Study 

Jui-Ying Chu1, Chung-Hua Hsu1,2 and Chia-Yu Liu1,2* 
1 Taipei City Hospital, Taipei 

 2 National Yang-Ming University, Taipei 
Introduction 
150 million people globally have chronic hepatitis C (CHC) infection. Among them, 75% prevalence in 
Asia area and people in Taiwan seek for traditional Chinese medicine (TCM) to control their symptoms 
and disease. Due to the lacking of clinical information, this study tries to characterize the application of 
TCM among patients with CHC. 
 
Methods 
This study examined data sets between January 1997 and December 2010 from the Taiwan National 
Health Insurance Research Database. One cohort, with one million patients who were randomly sampled 
from the beneficiaries of the National Health Insurance Program from January 1 to December 31 in 2010, 
we chosen for analysis. Patient had at least one TCM outpatient clinical record from 2002 to 2010 was 
defined as TCM user, whereas others were defined as non-TCM users. 
 
Results 
Among 9,416 cases of CHC patients, we identified 6,517 newly diagnosed CHC patients between 
January 2002 and December 2010, 87.9% people were TCM users while 12.1% people were non-TCM 
users. The significant difference was found in age, sex, hospital level, location of TCM medical institution 
between CHC patients with and without TCM treatment. Among TCM users, 51.7% patients seeking for 
TCM treatment were female (P<0.001). 80.1% people tend to visit local clinics than hospitals (P<0.001), 
and TCM user distribute mainly in Mid-Taiwan than in other area (22.6%, P<0.001). Among the 
576,997,807 total prescription records, JWXYS (加味逍遙散) is the most common used formula (707,777 
records) and YHS (延胡索) is the most common used herb (603,378 records). 
 
Conclusion 
Realizing the demographic characteristic of CHC patients help us to figure out their health beliefs in 
different gender, age, area, and hospital level they tend to visit.  
 
Keywords: Traditional Chinese Medicine (TCM), Chronic Hepatitis C (CHC), the National Health 
Insurance Research Database (NHIRD) 
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Figure 1. Flow recruitment chart of subjects from the one million random samples obtained from 
the National Health Insurance Research Database 
 

 
 
Table 1: Demographic characteristics of TCM users among CHC patients in Taiwan in 2002-2010 
 
Characteristics  2002-2010   

 TCM users    Non-TCM users   
  N (%)    N (%)  P Value  
No. of cases  5,739 (88.1)  778   (11.9)   
Gender             0.000 
    Female  2,968 (51.7) 251   (32.3)  
    Male  2,771 (48.3) 527   (67.7)  
Age, year              0.010 
    18-30  35 (6)  7  (0.9)   
    31-40  497 (8.7)  88  (11.3)   
    41-50  737 (12.8)  97  (12.5)   
    51-60  1260 (22)  164  (21.1)   
     61-70  1409 (24.6)  154  (19.8)   
     >70  1801 (31.4)  268  (34.4)   
Comorbidity        
     Liver cirrhosis  5739 (88)  778  (12)  0.916  
     Liver tumor  435 (88.1)  59  (11.9)  1.000  
     Liver cirrhosis + liver tumor  244 (88.4)  32  (11.6) 0.925 
Accreditation level of hospital       0.000 
     Hospitals  1140 (19.9)  346 (44.5)  
     Local clinics  4599 (80.1)  432 (55.5)  
Location of medical institution        0.000 
    Taipei branch bureau  1276  (22.2)  185 (23.8)  
    Northern branch bureau  635  (11.1)  109 (14)  
    Middle branch bureau  1298  (22.6)  93 (12)  
    Southern branch bureau  1381  (24.1)  210 (27)  
    Kao-Ping branch bureau  969  (16.9)  155 (19.9)  
    Eastern branch bureau  180  (3.1)  26 (3.3)  
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Chemotherapy Integrated with Traditional Chinese Medicine  
Improves Quality of Life and TCM Syndrome in Cancer Patients 

Tsai-Ju Chien*, Yu-Yu Chang, Fang-Yu Li and Chung-Hua Hsu 
Taipei City Hospital, Taipei; National Yang-Ming University, Taipei 

Objective 
The aim of this study was to evaluate quality of life (QOL) and Traditional Chinese Medicine (TCM) 
syndrome in cancer patients undergoing chemotherapy alone and in those receiving integrated therapy 
(chemotherapy combined with TCM). 
 
Methods 
Sixty-one cancer patients from the oncology and integrated therapy wards in Taipei City Hospital who met 
the inclusion criteria were enrolled through consultation with their doctors. Participants were categorized 
into two groups: a chemotherapy group (n=31) receiving chemotherapy alone and an integrated therapy 
group (n=30) receiving chemotherapy and TCM.  All participants completed the World Health 
Organization QOL (WHOQOL–BREF) and Short-Form Health Survey (SF12) questionnaires and received 
TCM syndrome analysis. Data were collected before and after eight weeks of treatment and analyzed 
using statistical analysis software SPSS V.19.0. 
 
Results 
After eight weeks of treatment,  significant reductions were found  in all aspects of QOL in the 
chemotherapy group, including physical (p=0.007), psychological (p=0.014), social (p=0.030) and 
environmental (p=0.015).  The proportion of chemotherapy group participants with TCM Qi deficiency (氣
虛 ,qìxū) and Yin deficiency (陰虛 ,yīnxū) syndromes increased significantly (p=0.010; p=0.023). The 
physical aspect of QOL in the integrated therapy group improved significantly (p=0.041), and no 
increasing proportions of Qi (氣) or Yin (陰) deficiency syndromes were noted (p> 0.05). Correlational 
analysis showed that Qi deficiency had the most significant impact on QOL  (p=0.01). Participants with Qi 
deficiency had poorer scores on both QOL questionnaires (WHO- BREF QOL and SF-12).  
 
Conclusion 
Results of this study show that cancer patients who receive integrated therapy (chemotherapy combined 
with TCM) have better QOL and lower incidence of Qi deficiency syndrome than patients receiving 
chemotherapy alone. Further study is warranted to evaluate clinical efficacy of integrated therapy 
compared to chemotherapy alone in treating cancer patients. 
 
Acknowledgement: Thanks for all participants and the colleagues in National Yang-Ming University, 
Taiwan and Taipei City hospital 
 
Table 1. Comparison the Quality of Life Scores and TCM deficiency syndrome between 
chemotherapy and integrated therapy 

 
 

Chemotherapy  
N=31 (%) 

Integrated therapy  
N=30 (%) 

WHO-QOL BREF Mean Score (SD) Mean Score (SD) pϮ 

Physical Health 
Pre-study  63.5(11.9) 55.7(15.5) 0.030*
Post-study  57.7(11.2) 61.2(13.7) 0.280 

p  0.007** 0.041*  

Psychological 
Health 

Pre-study  66.7(12.5) 62.3(13.0) 0.179 
Post-study  61.3(12.1) 65.3(13.6) 0.233 

p  0.014* 0.215  

Social 
Relationships 

Pre-study  70.3(10.6) 67.6(14.8) 0.415 
Post-study  65.8(11.0) 69.9(14.0) 0.208 

p  0.030* 0.302  

Environment 
Pre-study  70.6(11.0) 71.0(13.2) 0.885 
Post-study  66.0(11.7) 71.2(15.9) 0.148 

p  0.015* 0.954  
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PCS: physical health composite scores 
MCS: mental  health composite scores 
 
Table 2. The correlation of different TCM deficiency syndrome with quality of life 
 

SF-12 Quality of Life Scores 

PCS-12 
Pre-study  37.4(8.6) 37.5(10.2) 0.965 
Post-study  34.3(9.9) 38.9(9.1) 0.063 

p  0.083 0.459  

MCS-12 
Pre-study  49.3(10.0) 44.2(9.9) 0.050*
Post-study  46.2(9.4) 43.3(10.2) 0.244 

p  0.008** 0.620  

TCM deficiency syndrome                                         N(%)                                        N(%) 

Qi Deficiency 
(氣虛 qì xū) 

Pre-study  8 (25.8) 15 (50.0) 0.067 
Post-study  18 (58.1) 11 (36.7) 0.126 

p  0.010** 0.297  

Yin Deficiency 
(陰虛 yīn xū) 

Pre-study  1 (3.1  10 (33.3) 0.003**
Post-study  7 (22.6) 7 (23.3) 1.000 

p  0.023* 0.390  

  WHO-QoL BREF Scores SF-12 QoL Scores

  
Physical 
Health 

Psychological 
Health 

Social 
Relationships

Environment PCS-12 MCS-12

Qi deficiency 
(氣虛 qì xū) 

With (N=23) 
Mean Score (SD) 

49.3(11.9) 57.0(10.4) 63.7(12.0) 65.2(10.7) 31.6(8.3) 41.2(10.6)

Without (N=38) 
Mean Score (SD) 

66.0(11.6) 69.1(12.1) 72.1(12.3) 74.2(11.7) 41.0(10.6) 50.2(8.4)

pϮ <0.001*** <0.001*** 0.011* 0.004** <0.001*** 0.0 1***

Blood 
deficiency  

(血虛 xuè xū) 

With (N=19) 
Mean Score (SD) 

58.8(15.3) 65.5(14.3) 71.6(13.0) 72.9(13.7) 34.5(7.6) 49.1(9.8)

Without (N=42) 
Mean Score (SD) 

60.1(13.8) 64.1(12.3) 67.7(12.6) 69.9(11.3) 38.7(9.8) 45.8(10.3)

pϮ 0.771 0.704 0.289 0.404  .077 0.231 

Yin deficiency 
(陰虛 yīn xū) 

With (N=11) 
Mean Score (SD) 

55.9(13.0) 62.6(12.8) 67.5(15.0) 67.8(12.6) 34.7(7.8) 38.1(10.2)

Without (N=50) 
Mean Score (SD) 

60.5(14.4) 65.0(12.9) 69.3(12.4) 71.5(12.0) 38.0(9.6) 48.7(9.2)

pϮ 0.336 0.576 0.675 0.3 9 0.243 0.007**

Yang 
deficiency 

 (陽虛 yáng xū) 

With (N=25) 
Mean Score (SD) 

57.4(9.7) 60.0(8.2) 66.0(12.0) 67.8(11.2) 34.7(8.3) 45.4(9.2)

Without (N=36) 
Mean Score (SD) 

61.2(16.6) 67.6(14.6) 71.0(13.1) 73.0(12.3) 39.3(9.7) 47.8(10.1)

pϮ 0.412 0.124 0.9 9 0.953 0.053 0.361 
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Chinese Herbal Medicine Network and Core Treatments for Atopic Dermatitis: 
 Implications from a Nationwide Database 

Hsing-Yu Chen* and Yi-Hsuan Lin 
Chang Gung Memorial Hospital, Taoyuan 

Background 
Atopic dermatitis among children is an important issue due to relapsed course and nuisance skin 
manifestations. The aim of this study is to analyze the Chinese herbal medicine used for treating atopic 
dermatitis by using a nationwide database.  
 
Methods 
ICD-9-CM code 691.8 and 692.x are used to collect atopic dermatitis patients among children younger 
than 12 years. Association rule mining and social network analysis were applied into prescription dataset 
to explore the combinations of CHM and CHM network. 
 
Results 
From January 1st, 2011 to December 31st, 2011, a total of 10,547 children (98.7% of all TCM users 
younger than 12 years) used CHMs to treat atopic dermatitis, and 27,350 prescriptions were made. 
Overall, 606 kinds of CHMs were used by TCM doctors, and an average of 5.6 kinds of CHM were used 
in one prescription. XFS was the most common CHM (32% of all prescriptions with a daily dose of 3.7 g) 
accounting for nearly one-third of all prescriptions, followed by Glycyrrhiza uralensis (Gang Cao, 21.7% of 
all prescriptions, 0.9 g/day) and Forsythia suspensa (Lian Qiao, 15.9% of all prescriptions, 1.0 g/day). By 
using ARM and SNA, 42 important CHM combinations were identified and CHM network can be 
graphically demonstrated.  
 
Conclusions 
This study demonstrated the CHM network for treating atopic dermatitis and core CHM treatments can be 
found. These results acquired from clinical practice database and are great reference to candidate 
selection of further study.  
 
Keywords: Traditional Chinese medicine, atopic dermatitis, pediatrics, Chinese herbal medicine 
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Chinese Herbal Medicine Network and Core Treatments for Urticaria: 
 Implications from a Nationwide Database 

Yi-Hsuan Lin, Hsing-Yu Chen and Sien-Hung Yang* 
Chang Gung Memorial Hospital, Taoyuan 

Background 
Urticaria is a common inflammatory skin disease with complicated pathogenesis but limited treatment 
option. The aim of this study is to analyze the Chinese herbal medicine used for treating urticaria by using 
a nationwide database.  
 
Methods 
ICD-9-CM code 708.x was used to select eligible subjects and all of Chinese herbal medicine 
prescriptions made for urticaria were collected to form a prescription dataset. Association rule mining and 
social network analysis were applied to analyze CHM combinations and CHM network. 
 
Results 
From January 1st, 2011 to December 31st, 2011, a total of 97,188 CHM prescriptions were made for 
38,514 urticaria patients (99.3% of all TCM users), and an average of 5.6 kinds of CHM were used in one 
prescription from 628 kinds of CHM. In ARM, 82 important CHM combinations were identified. CHM 
network can be illustrated and Xiao-Feng-San was the core treatment for urticaria.  
 
Conclusions 
This study showed the CHM network for treating urticaria and core CHM treatments can be found. By 
graphic demonstration, the principle of CHM prescription can be easily acknowledged.  
 
Keywords: Traditional Chinese medicine, urticaria, Chinese herbal medicine 
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Clinical Investigation II (Other Diseases and Safety) 
 
031 
 
Meta-analysis of the Association of Prol2Ala Polymorphism of Peroxisome Proliferator Activated 

Receptor Gamma Gene with Diabetic Kidney Disease in Chinese Han Population 
Yulong Cao, Hailing Zhao, Meihua Yan, Bingxuan Zhang and Ping Li* 

China-Japan Friendship Hospital, Beijing 
Objective 
To evaluate the association of Pro12Ala polymorphism of Peroxisome Proliferator Activated Receptor-
gamma2 (PPARγ2) gene with (Diabetic Kidney Disease, DKD) in Chinese Han population.  
 
Methods 
The present investigation was carried out using the keywords “diabetic kidney disease”, “DKD”, “diabetic 
nephropathy”, “DN”, “peroxisome proliferator-activated receptor- gamma2”, “PPARγ2”, “polymorphism”, 
“Prol2Ala”. PubMed, Chinese Biomedicine Database (CBM), China National Knowledge Infrastructure 
(CNKI), Wanfang and VIP database were searched for all relevant articles investigating the association 
between PPARγ2 Pro12Ala polymorphism and DKD that were available. The odds ratios (OS) for Alal2 
used as the metric of choice were calculated in the dominant and additive model separately. The Meta-
analysis was conducted by software Stata12.0.  
 
Results 
We identified 8 studies, involving 1439 DKD cases and 913 controls fell into the inclusion criteria. The 
analysis indicated no significant inter-study heterogeneity and publication bias. There were not 
heterogeneity(PBegg、PEgger＞0.05) among the 8 qualified articles. The pooled OR(95％CI) value of the 
frequencies of the PPARγ2 genotype (PA+AA)/PP calculated by fixed-effects model was 0.55 (0.34-0.71) 
(P＜0.05). A/P calculated by fixed-effects model was 0.57 (0.45-0.73) (P＜0.05).  
 
Conclusion 
In this meta-analysis, the Prol2Ala gene variant (rsl801282) is found to be associated with the 
susceptibility for DKD in Chinese Han population. 
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Clustering of Multiple Symptom Related Mibyeong and Health-related Quality of Life  
Among the General Population in Korea 

Younghwa Baek*, Jonghyang Yoo and Siwoo Lee 
Korea Institute of Oriental Medicine, Daejeon 

Aims 
Recently, concept of the health has been understood in the continuum of a spectrum than a separate 
category, which is distinguished from disease. For that reason, there is an intermediate area between 
health and disease. It is called to the sub-health and grey zone of expression are emerging. In Traditional 
Korean Medicine, Mibyeong (未病) is a concept meaning sub-health state, which means did not diagnose 
the disease or condition complained of symptoms seen in humans over on inspection. Mibyeong can be 
brought and expressed physical symptoms such as fatigue, pain, digestive disorders and sleep disorder, 
and psychological parts such as anxiety, depression and anger. Ultimately, it will be decreased the health-
related of quality of life (HRQOL). We sought to examine the association between clustering of multiple 
symptom related Mibyeong and HRQOL among general population in Korea.  
 
Methods 
We conducted the telephone survey by a specialized research company in 2013, detailed information on 
sociodemographic characteristics and health conditions were collected for 1,101 adults. We asked about 
the presence or absence of seven symptom related Mibyeong included fatigue, pain, digestive disorders, 
sleep disorders anxiety, depression and anger. HRQOL measures was assessed with physical and mental 
component summary (PCS and MCS) derived from the Medical Outcomes Study 12-item short-form 
survey (SF-12, ver2) instrument. Level of statistical significance was considered to be p<0.05. 
 
Results 
The proportion of having 0, 1, 2, and over 3 symptoms of Mibyeong was 25.3%, 32.1%, 21.8%, and 
20.8% in male, 13.7%, 30.8%, 21.2%, and 19.4% in female, respectively. There was significantly different 
in PCS and MCS mean score as the number of symptom related Mibyeong was decreased in both 
gender. After adjustment for potential confounders and comparison with none of the 7 symptoms of 
Mibyeong, people with over 3 symptoms were less likely to report poor or fair health in PCS (B -1.77, SE 
1.18 in male, B -4.7, SE 1.32 in female), in MCS (B -3.99, SE 0.92 in male, B -5.45, SE 1.23 in female).  
 
Conclusion 
Accumulation of multiple symptom related Mibyeong was significantly associated with less HRQOL. 
 
Acknowledgement: This research was supported by the research program of Korea Institute of Oriental 
Medicine(Grant No. K15090 ). 
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Development and Validation of an Instrument to Measure the Health Status of Healthy but 
Unsatisfied People: Mibyeong Index(未病 Index) 

Youngseop Lee, Hee-Jeong Jin, Younghwa Baek, Kihyun Park and Siwoo Lee* 
Korea Institute of Oriental Medicine, Daejeon 

Background and Objectives 
The number of people in Mibyeong state that complain of physical and mental discomfort but without a 
clear medical diagnosis has rapidly increased, but the conventional medical system is insufficient to care 
for these people. By establishing an evaluation instrument for Mibyeong state, it will be possible to 
provide a research base for Mibyeong management system and expand the clinical area of integrative 
medicine  
 
Methods 
Mibyeong Index was designed to measure inconvenience and resilience of subject’s complains including 
four physical symptoms (fatigue, pain, low sleep quality, indigestion) and three mental distress (anxiety, 
anger, depression). A 28-item quality of healthy measure was developed and tested. We used two sets of 
data, one is results of a national survey (1,101 adults aged 19 and over) and other is community based 
data (1,890 adults in Gyeongju-si) in Korea. 
 
Results 
Face and content validity was admitted by expert panels. Mibyeong index had adequate internal 
consistency, Cronbach’s alpha was 0.751 in national survey (N=1,101) and 0.750 in community based 
research (N=1,890). The correlation between conventional quality of life questionnaires (including SF12 
and EQ5D) and the Mibyeong index were from 0.431 to 0.561. 
 
Conclusions 
The national promotion of advanced health for an aging society and original Mibyeong care technology 
based on traditional Korean medicine can be developed by a self-care system that enhancing health 
before suffering illness. We expect that this instrument could be contribute to health management of 
people in Mibyeong state. 
 
*This research was supported by the "Development of diagnostic guide of Mibyeong in Integrated 
medicine"(K15090) funded by Mibyeong Research Center of Korea Institute of Oriental Medicine. 
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Association of Common Complaints with Health-related Quality of Life of the Elderly: 
A Cross-sectional Study 

Sujeong Mun*, Kihyun Park, Jong-hyang Yoo and Siwoo Lee 
Korea Institute of Oriental Medicine, Daejeon 

Background 
Fatigue, pain, sleep problems, dyspepsia, and mood disturbances are commonly reported complaints 
among the elderly regardless of the presence of diagnosed disease. This study assesses the association 
of these complaints with the health-related quality of life (HRQoL) of the elderly. 
 
Methods 
The EQ-5D questionnaire and questions on individual characteristics, medical history, and common 
complaints (fatigue, pain, sleep problem, dyspepsia, and depression/anxiety) in the previous month were 
completed by 1,115 people aged 60 or more in Gyeongju, South Korea. Multiple regression analysis was 
performed to measure the impact of the complaints on HRQoL, controlling for gender, age, household 
income, marital status, and diagnosed diseases.  
 
Results 
The mean EQ-5D score of the sample (mean age 69.6±5.9) was 0.82±0.14. Fatigue, pain, sleep 
problems, dyspepsia, and depression/anxiety were reported by 51.8%, 59.9%, 35.8%, 23.2%, and 33.9% 
of the respondents with mean EQ-5D scores of 0.78, 0.77, 0.77, 0.78, and 0.75 respectively. After 
controlling for gender, age, household income, marital status, and diagnosed diseases, all complaints 
were found to be associated with lower EQ-5D score. In a multiple regression model  that assessed the 
variation in EQ-5D scores with socio-demographic characteristics, diagnosed diseases, and the common 
complaints, EQ-5D scores were higher in men, younger persons, and married persons and lower in 
persons with arthritis, fatigue, pain, sleep problems, and depression/anxiety (adjusted R-square = 37.4%). 
Pain and depression/anxiety had the greatest impact on EQ-5D score. Pain, depression/anxiety, and 
fatigue were more strongly associated than other characteristics with lower EQ-5D VAS scores. 
 
Conclusion 
Fatigue, pain, sleep problems, and depression/anxiety are associated with lower HRQoL in the elderly. 
Pain and depression/anxiety have a greater impact than socio-demographic characteristics and 
diagnosed diseases on HRQoL. Management of common symptoms, and not just diseases, is needed to 
improve the HRQoL of the elderly. 
 
Table 1. Characteristics of the respondents (n = 1,115) 

Characteristics n (%) 
Gender Male 386 (34.6) 

Female 729 (65.4) 
Age (y) 60–69 557 (50) 

70–79 508 (45.6) 
80≦ 50 (4.5) 

Household income 
(10,000 won/month) 

<50 246 (22.1) 
50–99 410 (36.8) 
100–199 321 (28.8) 
200≦ 138 (12.4) 

Marital status Married 775 (69.5) 
Divorced/wi owed/separated  38 (30.3) 
Single 2 (0.2) 

Diagnosed diseases Stroke 35 (3.1) 
Angina pectoris/myocardial infarction 100 (9) 
Hypertension 517 (46.4) 
Diabetes mellitus 179 (16.1) 
Asthma 65 (5.8) 
Stomach/duodenal ulcer 84 (7.5) 
Chronic bronchitis 26 (2.3) 
Arthritis 359 (32.2) 
Osteoporosis 180 (16.1) 
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Common complaints Fatigue 578 (51.8) 
Pain 668 (59.9) 
Sleep problem 399 (35.8) 
Indigestion 259 (23.2) 
Depression/anxiety 378 (33.9) 

 
 Table 2. Multiple regression analysis on EQ-5D index scores 
  B SE β 
Fatigue -.029 .007 -.108** 
Pain -.081 .007 -.292** 
Sleep problem -.018 .007 -.065* 
Indigestion .004 .008 .012 
Depression/anxiety -.073 .007 -.254** 
Gender 
  Male 1.0 (reference)  
  Female -.035 .008 -.121** 
Age (y) 

60–69 
1.0 

(referen e)
 

70–79 -.026 .007 -.096** 
80≦ -.046 .016 -.070** 

Household income (10,000 won/month) 
  <50 1.0 (reference)  
  50-99 .001 .009 .005 
  100-199 .000 .010 .001 
  200≦ .019 .012 .047 
Marital status 

Married 1.0 (reference)  
Divorced/widowe /separated .000 .008 .001 
Single -.174 .077 -.055* 

Diagnosed diseases 
Stroke .009 .019 .012 
Angina pectoris/myocardial infarction .015 .011 .032 
Hypertension -.007 .007 -.027 
Diabetes mellitus -.009 .009 -.024 
Asthma -.026 .015 -.046 
Stomach/duodenal ulcer .006 .013 .013 
Chronic bronchitis .018 .022 .020 
Arthritis -.037 .007 -.126** 
Osteoporosis -.018 .009 -.048 

B, unstandardized coefficients; SE, standard error of unstandardized coefficients; β, standardized coefficients; *, 
p<0.05; **, p<0.01 
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A Proprietary Herbal Medicine (5-Ling Granule) for Tourette Syndrome: 
 A Randomized Controlled Trial 

Yi Zheng1*, Zhang-Jin Zhang1,2*, Xin-Min Han3, Ying Ding4, Yu-Yan Chen5, Xue-Feng Wang6, Xiao-Wei 
Wei7, Min-Jie Wang8, Yan Cheng9, Zhao-Hong Nie10, Min Zhao10 and Xi-Xi Zheng11 

1 Capital Medical University, Beijing; 2 The University of Hong Kong, Hong Kong; 
3 The Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing; 

4 The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou; 
5 The First Affiliated Hospital of Zhejiang University of Chinese Medicine, Hangzhou; 

6 The Affiliated Hospital of Liaoning University of Chinese Medicine, Shenyang; 
7 The First Affiliated Hospital of Tianjin University of Chinese Medicine, Tianjin; 

8 Nanjing Brain hospital affiliated to Nanjing Medical University, Nanjing; 
9 The Second Affiliated Hospital of Tianjin University of Chinese Medicine, Tianjin; 

10 Tasly Pharmaceutical Company, Tianjin; 11 Chinese Academy of Medical Sciences, Beijing 
Background 
Tourette syndrome (TS) is a common tic disorder in children and adolescents. There is preliminary 
evidence that herbal medicine may possess the potential to treat tics. The purpose of the present study 
was to formally evaluate the efficacy and safety of 5-Ling Granule (5-LGr), a proprietary polyherbal 
product, for the treatment of patients with TS in comparison with tiapride and placebo. 
 
Methods 
In this multisite, double-blind, double-dummy, randomized, placebo-controlled trial, 603 patients with TS 
aged 5-18 years were randomly assigned to treatment with placebo (n = 117), tiapride (n = 123, 200-400 
mg/day) or 5-LGr (n = 363, 15-22.5 g/day) for 8 weeks. The primary outcome was measured using the 
Yale Global Tic Severity Scale (YGTSS) and its subscales, total tic Score (TTS) and tic-related 
impairment. Incidence of adverse events was compared among the three groups. 
 
Results 
While tics of all patients were reduced over time, 5-LGr and tiapride treatment produced significantly 
greater improvement on YGTSS overall scale and subscale for TTS and impairment at endpoint than 
placebo. 74.0% patients in the 5-LGr arm and 68.3% in the tiapride arm had clinical response and these 
rates of response were significantly higher than those on placebo (44.0%, P < 0.001). The incidence of 
overall adverse events was significantly fewer for patients on placebo and 5-LGr compared to tiapride 
(11.2% and 13.8% versus 26.0%, P = 0.002); in particular physical tiredness, dizziness and sleep 
disturbance. 
 
Conclusions 
The clinical efficacy of 5-LGr is comparable to tiapride in reducing tics. Its safety profile is better than 
tiapride. 5-LGr can be considered a safe and effective therapy for TS (Trial registration: 
www.clinicaltrials.gov: NCT01501695). 
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Herbal Medicine for Antipsychotic-induced Hyperprolactinemia in Women with Schizophrenia: 
A Randomized Controlled Trial 

Sui-Cheung Man1†, Xian-Bin Li2†, Huai-Hai Wang3†, Hai-Ning Yuan2, Rui-Guo Zhang3, Qing-Rong Tan3, 
Hua-Ning Wang3, Chuan-Yue Wang2 and Zhang-Jin Zhang1* 

1 The University of Hong Kong, Hong Kong 
2 Capital Medical University and Ministry of Science and Technology, Beijing 

3 The Fourth Military Medical University, Xi’an 
Hyperprolactinemia (hyperPRL) is a common adverse effect of antipsychotic therapy. Our previous 
studies have shown the potential of an herbal preparation called Peony-Glycyrrhiza Decoction (PGD) in 
reducing antipsychotic-induced hyperPRL. This double-blind, randomized placebo-controlled study was 
designed to further evaluate the efficacy of PGD in patients with schizophrenia having hyperPRL. One 
hundred and three schizophrenic women who were under antipsychotic therapy and had symptomatic 
hyperPRL were randomly assigned to treatment with placebo (n = 52) or PGD (n = 51, 45 g/day) for 16 
weeks. The Prolactin Related Adverse Event Questionnaire (PRAEQ) and Positive and Negative 
Syndrome Scale (PANSS) were respectively used to assess the severity of hyperPRL and psychotic 
symptoms at baseline, week 8 and week 16. Blood levels of PRL, estradiol, testosterone, progesterone, 
follicle-stimulating hormone (FSH) and luteinizing hormone (LH) were measured at the same time points. 
PGD treatment produced a significantly greater reduction of PRAEQ score at endpoint compared to 
placebo, but had no effect on psychosis. The proportion of patients showing a clinically meaningful 
improvement on hyperPRL symptoms was markedly greater with PGD than placebo at week 8 (50.0% vs. 
24.5%, P = 0.033). PGD-treated group had significantly lower testosterone and higher FSH levels than 
placebo group at both post-treatment time points. These results indicate that PGD is a safe and effective 
remedy for antipsychotic-induced hyperPRL. The therapeutic effect is associated with the modulation of 
multiple hormones, in particular testosterone and FSH (trial registration: NCT01852331 at 
www.clinicaltrials.gov). 
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A Pilot Study to Evaluate the Efficacy and Safety of STA-2 Capsules 
 in Patients with Chronic Stable Angina 

R&D Center, Sinphar Group, I-Lan 
Background 
Green tea intake has been shown to improve endurance capacity in animal studies but remained unclear 
in humans. A randomized, double-blinded, parallel-controlled study is conducted to evaluate the short-
term effect of STA-2, a pharmaceutical preparation of green tea polyphenols (EpigallinTM), in patients with 
effort-induced angina and documented positive exercise tolerance test.  
 
Methods 
A total of 79 patients recruited from three medical centers were randomly assigned to receive two 250 mg 
STA-2 capsules, each containing 100 mg EpicallinTM, or placebo three times daily for six weeks after two 
consecutive symptom-limited treadmill exercise tests to ascertain the reproducibility of exercise tolerance. 
 
Results 
There was no differences in total exercise tolerance time from baseline to Week 6 between two groups 
(P=0.639). There were also no observed improvements in subgroup analyses stratified by age, gender, 
and BMI categories. However, a significant reduction in low-density lipoprotein levels was shown in 
patients with STA-2 group (-8.99 ±19.18 mg/dL) versus placebo group (0.57 ± 19.77 mg/dL), P=0.037, 
with greater benefits in patients not taking antihyperlipidemic drugs (STA-2: -9.10 ±19.96 mg/dL vs. 
placebo: 4.42 ± 15.08 mg/dL, P=0.037).  
 
Conclusions 
STA-2 treatment for 6 weeks did not increase exercise time as measured on a treadmill. STA-2 treatment 
suggested potential beneficial effects on LDL-cholesterol concentrations. 
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Jia-Wei-Niu-Bang-Zi-Tang Promote Draining Function of Lymphatic Vessels  
to Attenuates Rheumatoid Arthritis 

Jin-long Li, Yan Chen, Li Zhang, Hao Xu, Xue-jun Cui, Qi Shi, Yong-jun Wang and Qian-qian Liang* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Background 
Lymphatic system is important for maintenance of tissue fluid homeostasis. It removes fluid, proteins and 
other particles from tissue spaces and returns them to the bloodstream. Recent clinical studies have 
reported increased lymphatic vessel numbers in joints of patients with rheumatoid arthritis (RA), and our 
previous study showed the lymphangiogenesis plays an important role in the lymphatic drainage function. 
In addition, our study displayed that lymphatic drainage function is correlated with severity of inflammation 
in RA.  
 
Objective 
To explore the efficiency of Jia-Wei-Niu-Bang-Zi Tang (JWNBZT) for rheumatoid arthritis via promoting 
lymphatic draining function in transgenic RA model mice. 
 
Methods/design 
Twenty TNF-Tg mice were randomized into model group (TNF-Tg Group) and treatment group (JWNBZT 
Group) according to weight. Ten wild type littermates (WT) with similar weight were used as control 
group. The treatment group was fed with decoction of JWNBZT once every day, and another two groups 
were fed with purified water in the same volume. 12 weeks later, Indocyanine Green was injected into 
vola of the mice hypodermically to assess lymphatic draining function, and the ankle joints with whole 
capsule of all mice were harvested for HE staining to observe inflammation and structural damage, and 
for Trap staining to observe osteoclast erosion. 
 
Keywords: Rheumatoid arthritis; lymphatic drainage function; TNF-Tg mice; Inflammation 
 
Acknowledgements: Ministry of Education, "Innovative Research Team"(IRT1270), National Natural 
Science Foundation(81220108027, 81330085, 81173278, 81403417 and 81403418), Higher National 
Excellent Doctoral Dissertation of projects funded projects (201276) 
 

 
Fig.1 Impaired lymphatic drainage in ankles of TNF-Tg mice, which is improved by JWNBZT 
administration 
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Fig.2 Severer synovial inflammation, bone damage, osteoclast erosion in ankles of TNF-Tg mice, which is 
which is improved by JWNBZT administration 
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Zheng Differentiation is Critical for the Treatment of Osteoporosis in Traditional Chinese Medicine
De-Zhi Tang1, Chen-Guang Li1, Xue-Jun Cui1, Feng Yang2, Dong-Feng Zhao1, Zhu Yang1, Xiang Gao3, 

Xing-Lun Liang4, Yu-Hong Zeng5, Xiao-Feng Li1, Qin Bian1, Bing Shu1, Jing Wang1, Wei-Wei Da1, 
 Wen Mo1, Tao Wu3, Qi Shi1 and Yong-Jun Wang1* 

1Shanghai University of Traditional Chinese Medicine, Shanghai; 
 2Shanxi University of Traditional Chinese Medicine, Xianyang;  

3Huadong Hospital affiliated to Fudan University, Shanghai; 
4The Central Hospital of Yangpu District, Shanghai; 5The Red Cross Hopital of Xi’an, Xi’an 

Traditional Chinese Medicine(TCM) is an ancient system of medical practice, which emphasizes the 
treatment based on Zheng differentiation. Zheng-guided treatments of diseases are still scarcedue to the 
lack of evidence-based data. The aim of this study is to evaluate the role of Zheng differentiation in the 
treatment of osteoporosis with Zuogui Pill (ZGP, a classic herbal recipe for reinforcing Kidney Yin) and 
Yougui Pill (YGP, a classic herbal recipe for reinforcing Kidney Yang). Here, a  randomized, double-blind, 
multi-center, and placebo-controlled trial was performed. In this study, 200 persons diagnosed with low 
bone mineral density were randomized into two group based on Zheng differentiation of TCM, Kidney-
Yin-deficiency group and Kidney-Yang-deficiency group. Subjects in the former group were intervened for 
6 months with either ZGP or placebo, while subjects in the latter group were intervened for 6 months with 
either YGP or placebo. All subjects received calcium and vitamin D supplementation for 6 months. 
Primary outcome was lumbar spine bone mineral density (BMD). Secondary outcomes included visual 
analogue scale (VAS), andquality of life (ECOS-16). Follow-ups were performed at three-month-regular 
intervals during a one-year period. We found that in Kidney-Yin-deficiency group, ZGP treatment of six 
months significantly improved BMD at lumbar spine than placebo treatment (P=0.047). Moreover, lumbar 
spine BMD of ZGP groupwas increased by 4.1% after six month treatment from the baseline and by 4.7% 
after another six months follow-up from the baseline. But there were no significant difference in VAS 
score and ECOS-16 score between ZGP treatment and placebo treatment at any follow-up-time point; 
While, in Kidney-Yang-deficiency group, there was no significant difference in lumbar spine BMD between 
YGP treatment and placebo treatmentat any follow-up-time point. However, YGP treatment could 
significantly reduce VSA score than placebo treatment at 9 months (P=0.024). YGP treatment could also 
significantly reduce ECOS-16 score than placebo treatment at 6 months (P=0.001), 9 months (P=0.001), 
and 12 months (P=0.002). In conclusion, different effects are achieved under the different Zheng-guide 
treatments for osteoporosis, demonstrated by that ZGP significantly increases lumbar spine BMD, while 
YGP significantly reduces pain intensity and improves life quality. These results provide the evidence of 
evidence-based medicine to confirm that Zheng differentiation is critical for the treatment of osteoporosis 
in TCM.  
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(IRT1270), the Program of Natural Science Foundation of China (81473701), Outstanding Young Training 
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Education Committee (14YZ051). Shanghai University of Traditional Chinese Medicine "085 Project" 
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Population Pharmacokinetic Modeling of Qishe Pill in Three Major TCM-defined Constitutional 
Types of Healthy Chinese Subjects: Study Protocol for a Phase I Clinical Trial 

Yue-li Sun, Ting Hou, Shu-fen Liu, Zhong-liang Zhang, Ning Zhang, Min Yao, Long Yang, Qi Shi, 
 Xue-jun Cui* and Yong-jun Wang* 

Shanghai University of Traditional Chinese Medicine, Shanghai 
Background 
With the greatly increased morbidity of neck pain, it brought a large challenge to some optimal therapies 
for various situations in population at a given time based on their demographic, physiological and 
pathological characteristics. Based on the YQHYTL formula, Qishe Pill (Shanghai Sundise Traditional 
Chinese Medicine Co., Ltd, China) has been developed and spread in use into clinical settings in 2009. 
As individualization has become the trend of modern medicine, a personalized medicine of Qishe Pill 
should be documented and practiced with various patients according to the ancient TCM system, a 
classification of personalized constitution type, which has been established to determine predisposition 
and prognosis to diseases as well as therapy and life-style administration.  
 
Objective 
Therefore, we describe the population pharmacokinetic profile of Qishe Pill and compare its extent of 
metabolism in the 3 major Constitution Type (Qi-Deficiency, Yin-Deficiency and Blood-Stasis) to address 
major challenges of individualized and standardized Traditional Chinese Medicine into clinical practice. 
 
Methods 
Healthy subject cohorts (N=108) with an emphasis on constitutional types are being established following 
a standardized pharmacokinetic protocol for the assessment of demographic, physiological, pathological 
information, laboratory biomarkers, and the collection of blood samples for the PK analysis and second-
generation gene sequencing. In the single-dose administration stage, subjects in each constitutional type 
cohort (N=36) will be randomly divided into three groups with three different doses of Qishe Pill (3.75, 7.5 
and 15 grams) relatively.  
 
Comparing with the general background population as characterized, a systematic population 
pharmacokinetic (PopPK) model for Qishe Pill will be established and verified. Ethical research projects 
on informed consent procedures and reporting of incidental findings will be launched in parallel. 
 
Keywords: Personalized Medicine; Individualized Medicine; Traditional Chinese medicine; Multi-omics; 
Population Pharmacokinetics. 
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Fig. 1 Architecture and basic elements of the PopPK research based on the medical informatics and data 
management 
 

 
Fig.2 Mean plasma concentration-time curves of seven components after oral administration of Qishe Pill 
with middle and high dosage group (n=4) 
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Pulse Wave Analysis in Patients with Systemic Lupus Erythemotosus and Nephritis 
Frank Lin, Han-Kuei Wu, Tzung-Yan Lee and Hen-Hong Chang* 

China Medical University, Taichung 
Background 
System lupus erythematosus(SLE) has been well controlled in recent years. However, lupus 
nephropathy(LN) is still a common and refractory complication. 
 
Compared with other nephropathy, LN has lower survival rate. Patients in Taiwan often search for 
traditional Chinese medicine(TCM) and other alternative treatments, but the therapeutic effect should be 
evaluated. The renal outcome and disease activity of LN patients are proved to be correlated with 
vascular lesions changes.  Our study is aimed to study the TCM pulse diagnosis as an approach to the 
vascular manifestation of LN.  
 
Materials and Methods 
In this study, we invited 20 SLE patients from TCM clinic of a teaching hospital to take part in the study. 
10 SLE patients with nephropathy were selected as the study group, and the other 10 SLE patients 
without nephropathy as the control group. Besides  medical history and laboratory data, the parameters 
for  TCM pulse wave analysis such as w/t, h5/h1, and Aix in both groups were collected for analyzing. 
 
Results 
LN group tended to have higher Aix and w/t which might imply potential arteriole stiffness. 
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TCM Tongue Diagnosis for Patients with Lupus Nephritis 
Yu-Hsiang Tsai, Frank Lin, Han-Kuei Wu and Hen-Hong Chang* 

China Medical University, Taichung 
Objects 
To evaluate the correlation between TCM constitution and tongue diagnosis in lupus(SLE) patients with or 
without lupus nephritis (LN).  
 
Methods 
In this study, 52 SLE patients (27 of them were combined with lupus nephritis, as LN Group) were invited 
to complete the Constitution in Chinese Medicine Questionnaire (CCMQ) and to take a tongue image. 
The tongue Images were taken by the automatic tongue diagnosis system with auto analysis function. 
The differences between groups and the association among TCM constitution and tongue diagnosis were 
analyzed. 
 
Results 
Comparing to the SLE group,  LN group has higher tongue fur coverage, paler tongue color(舌色較淡), 
more red dots on the liver-gallbladder area(肝膽區) of tongue, and more tongue fissures. 
 
By analyzing the correlation between the tongue image and TCM constitutions, there are more stasis 
macules(瘀斑) on the liver-gallbladder area for the patients of Phlegm-Dump(痰濕); patients with Qi 
Depression(氣虛) have more red dots on the spleen and stomach area(脾胃區); patients with Blood 
Stasis(血瘀) have more red dots on the liver-gallbladder area; patients with Yin-Deficiency(陰虛) have 
lesser tongue coating on the spleen and stomach area ; patients with Yang-Deficiency(陽虛) have lesser 
tongue coating on the spleen and stomach area and more dental impressions(齒痕); patients with Damp-
Heat(濕熱) have lesser fluid(津液) on tongue. 
 
Conclusion 
To conclude, the tongue manifestations are different between patients with lupus nephritis and normal 
SLE patients. Furthermore investigates are required for the application of these features. Although there 
are aslo some correlation between tongue diagnosis and TCM constitutions, it will require further study 
due to the overlapping of the constitutions.  
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Correlation Analysis between Traditional Chinese Medicine Patterns and Lipid Profile with 
Hormone Peptides in Patients with Hyperlipidemia 

Shang-Chih Chang1 , Chung-Hua Hsu1,2 and Chia-Yu Liu1,2* 
1 Taipei City Hospital, Taipei; 2 National Yang-Ming University, Taipei 

Introduction  
Hyperlipidemia is one of the major causes of cardiovascular disease. Hormones and receptors sensitivity 
involved in the regulation of food intake and energy homeostasis and links nutritional status with 
neuroendocrine and immune functions. Therefore, serum levels of these hormones can be used to predict 
the incidence of cardiovascular disease. This study established the distribution of traditional Chinese 
medicine (TCM) patterns in patients with hyperlipidemia and tried to evaluate the correlation between the 
TCM patterns and lipid profile with obesity-related hormone.   
 
Methods  
In the TCM weight reduction clinics, this study enrolled 266 female with age between 18~65 y/o excluding 
endocrine system disease, autoimmune disease, cardiovascular disease, renal disease (serum 
creatinine> 1.4), abnormal liver function (GPT three times higher than normal limit), and pregnant or 
lactating women. This study divided the participants into three subgroups by serum LDL level and 
conducted one-way ANOVA and linear regression to evaluate the correlation between the TCM patterns 
and lipid profile with obesity-related hormone among them. 
 
Results  
In different LDL groups, the increasing tendency showed in age, heart rate, HDL, and total cholesterol, 
with statistical significance (p-value 0.018, 0.019, 0.006, and 0.000 respectively), but decreasing trend 
revealed in glucose level (p=0.069).  By linear regression to assess the correlation, negative correlation 
existed in Qi vacuity pattern and ghrelin (beta coefficient -39.758, p=0.017), kidney vacuity pattern and 
ghrelin (beta coefficient -56.472, p= 0.002); a positive correlation existed in Phlegm pattern and ghrelin 
(beta coefficient 107.442, p= 0.000). 
 
Conclusion  
With serum LDL increasing, age, heart rate, and total cholesterol showed a positive correlation, thus 
increasing the risk of cardiovascular-related diseases. In TCM disease patterns, qi vacuity and kidney 
vacuity patterns negatively correlates to ghrelin, but phlegm patterns positively correlates to ghrelin. The 
underlying mechanism warrant further investigation. 
 
Keywords: Traditional Chinese Medicine (TCM) disease patterns, hyperlipidemia, ghrelin 
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Table 1. Demographic and biochemical characteristics in patients with hyperlipidemia 
 

 
Table 2: the correlation between disease patterns and hormone peptides in patients with 
hyperlipidemia 
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Open Course: Learn the Quality of Traditional Chinese Medicines via Infrared Spectra 
Qun Zhou* and Suqin Sun 

Tsinghua University, Beijing 
How to identify the quality of Traditional Chinese Medicines (TCM) is always attractive to the public. Thus 
we offer a new open course named “Learn the Quality of Traditional Chinese Medicines via Infrared 
Spectra” in Tsinghua University, then introduce it to the public.  
 
In this course, knowledge of infrared (IR) spectra is not necessary.  Based on our abundant researches in 
TCM which contains more than 100,000 IR spectra, 15 examples were selected and compiled as 60+ 
multiple choices questions.  The audiences could make their own choice easily. One question is listed as 
an example: 
 
Poria and its counterfeits can be found on the market. As shown in the figure below, A, B and C are all 
commercial Poria. Based on the IR reference spectra of authentic Poria, starch and limestone (calcium 
carbonate)，it can be known that spectrum of (     ) is similar to Poria, whereas those of (     ) and (     ) 
are similar to starch and calcium carbonate, respectively. 
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Chinese Medicine Digital Project: An Innovative Tool for Teaching and Learning 
Hu-Biao Chen*, Zhong-Zhen Zhao, Lisa Song and Yiu-On Li 

Hong Kong Baptist University, Hong Kong 
Chinese Medicine (CM) Digital Project aims to support teaching & learning, promote open access of CM 
resources to the world. HKBU School of Chinese Medicine and the University Library jointly developed 
this project which contains a series of CM related subject databases. The project received American 
Library Association 2012 Presidential Citation for Innovative International Library Projects Award. 
 
The database implementation demonstrated knowledge and expertise of our multidisciplinary team. The 
subject professor provided scientific data and authenticated images to assure the quality of data. The 
librarians used their skills in information management and retrieval to build a powerful searchable 
database and present quality information in an organized way. IT specialist investigated and adopted new 
technology to enhance system performance.  
 
Medicinal Plant Images Database, Chinese Medicinal Material Images Database, and Phytochemical 
Images Database are completed modules at this time, serving as essential teaching and learning tools for 
subject courses of Medicinal Botany, Authentication of Chinese Materia Medica, and Phytochemistry. The 
DataLink, a bridge between three databases, not only mutually links the related information at record 
level, but also link the knowledge acquired across subject courses for students. Recently our brand new 
Game-based Exercise Database has established to provide an innovative assessment tool for students’ 
learning on Medicinal Botany subject course. 
 
The innovative digital service enhanced the teaching pedagogy and provided instructors more flexibility in 
classroom teaching; make visualized comparison easily among plants and herbs; inspired student 
thinking and activated class atmosphere; provided 24x7 learning environment for students in classroom 
and self-study after class. The project was highly appraised and used by HKBU students and international 
CM learners.  
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The Thinking Mode of ZhouYi Study in Traditional Time-varied Acupuncture 
Kwai Ching Lo* and Lei Li 

The University of Hong Kong, Hong Kong 
This paper explores the intrinsic linkage between traditional time-varied acupuncture and ZhouYi (The 
Book of Changes) philosophy.  It is suggested that the develpoment of  traditional time-varied 
acupuncture methods such as Heavenly stem-prescription of point selection, Earthly branch-prescription 
of point selection, Point selection method of engendering among the five phases, Eight methods of 
intelligent turtle and Method of eight flight were all affected by the  image-numberology mathematical 
theories of ZhouYi study.  Under the guidance of ZhouYi philosophy, the theories of Yin-Yang, Five 
phases, Heavenly stems and Earthly Branches, and Nine-palaces and Eight-winds in ZhouYi study were 
associated with the concepts of the unity between nature and human beings and the circulating period of 
Qixue inside the meridians in “Yellow Emperor’s Canon of Medicine” closely, thus the thinking mode in 
ZhouYi study became the main basic principles for building up the fundamental theories and specific 
methods of traditional time-varied acupuncture.  The changes of Yi-Yang and Five phases were used to 
calculate the circulating period of Qixue inside the meridians and select the corresponding points for each 
specific time, so that the theoretical principles of traditional time-varied acupuncture were systematized 
and embodied.  All these obviously reflect the influence of ZhouYi  philosophy on the formation of 
traditional time-varied acupuncture methods. 
 
Key Words: Chinese Medicine; Traditional Time-varied Acupuncture; The Book of Changes; Thinking 
Mode of Zhou Yi Study 
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Observations of Modern Traditional Chinese Medicine as Practiced in Hong Kong 
Edward J. Kennelly1* and Clara B.S. Lau2 

1 The City University of New York, New York 
2 The Chinese University of Hong Kong, Hong Kong 

As part of an 8-month Fulbright-sponsored sabbatical in 2014-2015 at the Chinese University of Hong 
Kong, we undertook field work to private and public clinics in order to assess how TCM is being practiced 
currently in Hong Kong.  Hong Kong ranks high internationally in a number of indices for its public health 
system and economy. It is not easy to sustain an often time-consuming practice of using TCM treatments 
in a location where western alternatives are readily available, and the pace of life does not lend itself to 
long preparation times. For example, in the making of most TCMs, patients are traditionally instructed to 
boil complex mixtures of ingredients in water for a period of 1-2 hours.   
 
Based on our visits to 5 TCM clinics and a local manufacturer, a trend was observed in Hong Kong for 
simplifying TCM in three specific ways. First, there has been an effort to create simplified TCM formulas 
that contain fewer plants, and can be marketed as supplements at local pharmacies for the general 
public. Second, many TCM practitioners at both private and public clinics in Hong Kong prescribe extracts 
that have been formulated into granules which can be dissolved into water readily.  Finally, although 
granules are becoming more popular in Hong Kong, many patients still prefer to have the TCM prepared 
from the original materials as a water extract.  Some pharmacies are providing TCMs as prepared 
extracts that are given to patients in liquid form in packages that are consumed directly, and can provide 
up to two weeks’ worth of extract at a time. Some even provide same-day courier delivery service to 
patients within certain areas of Hong Kong.   There seems to be a strong commitment to TCM in Hong 
Kong, but great efforts to make the practice easier to maintain in modern Chinese life.   
 
 
048 
 

Impact of the First Professional Doctorate on the Acupuncture Education Paradigm in the U.S. 
Yemeng Chen 

New York College of Traditional Chinese Medicine, New York 
Due to educational programs migrating from the Master’s to the Doctoral level, acupuncture education in 
the U.S. has been facing significant changes. Since the First Professional Doctoral (FPD) program will be 
initiated soon, Acupuncture & Oriental Medicine colleges are preparing to upgrade their educational 
systems. This preparation includes overall design of this FPD program, seeking approval from state 
education authorities and programmatic accreditation agency, which is the Accreditation Commission for 
Acupuncture & Oriental Medicine (ACAOM), design of competencies of training and outcome 
assessment, upgrading of facilities and learning resources, recruitment of doctoral administrative staff 
and faculty, and attainment of regional or national institutional accreditation. Due to the impact of the 
gainful employment rule, some programs are also facing a great operation risk. It is foreseeable that 
acupuncture programs in the U.S. will be less in number but more solid and strong in quality.   Detailed 
information will be introduced.  
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A Review of Traditional Chinese Medicine Education in Taiwan 
Hen-Hong Chang*, Han-Kuei Wu and Hong-Rong Yen 

China Medical University, Taichung 
The first school of traditional Chinese medicine (TCM) in Taiwan was established in 1966, and thus TCM 
was incorporated into formal higher education. However, facing to the modern medicine and the 
education reform, TCM has numerous problems and challenge to cultivate new generation doctors. 
 
The higher education of TCM in Taiwan includes school of Chinese medicine, school of post-
baccalaureate Chinese medicine and double major program in Chinese and western medicine. All of 
them have modern medicine curriculum. 
 
For the current progress in medical care, holistic health care is more and more important than the organ-
specific medical care. At the time we focus on the modernization and internationalization of TCM, the 
traditional and local medical development should be reviewed again.  
 
The education, examination and practices of Chinese herbal pharmacy in Taiwan is still incomplete. The 
education is held by the school of pharmacy (16 credits of Chinese pharmaceutical curriculum) and 
department of Chinese pharmaceutical science and Chinese medicine resources. However, there is lack 
of special certification for the related field.  
 
As the medical education is progressing, TCM modern education in Taiwan also applies many innovative 
educational models. However, the apprenticeship is still worth for inheritance. Both of the above models 
should work together to enhance the integration of TCM education, examination and practices effectively.  
 
The modern TCM teamwork should consist of not only TCM doctors, but also Chinese herbal pharmacy, 
nurse and therapist (e.g. tuina). Moreover, the applications of biomedical engineering, biological 
technology, preventive medicine (e.g. health cultivation), nutrition and epidemiology in the field of TCM all 
deserve more attention and efforts. 
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Current Trend of TCM Education for Medical Students in Taiwan 
Yi-Chang Su* and Sunny Jui-Shan Lin 

Taiwan Association for the Education of Chinese Medicine, Taichung 
In Taiwan, modern Chinese medical education was begun with the establishment of China Medical 
College in 1958. To continues the idea of converging Chinese and western medicine in the last century, 
Department of Medicine (1958-1965, studied both Chinese and western medicine), Department of 
Chinese Medicine (1966), and Department of Post-baccalaureate Chinese Medicine (1984) were found 
subsequently. Modern Chinese medical education continuously renews its thinking, structures, methods 
and content under the influence of modern medical education reform. In 1990-2000, curriculum 
adjustment of Chinese medical education with modern scientific education structure was suggested by 
the Medical Education Committee of Ministry of Education repeatedly; therefore, we implemented the 
following important reforms. 
 
In 1995-2002, subjects of classical literature (eg. Huangdi Neijing, Nanjing) were integrated and then 
divided into modern scientific subjects (eg. Chinese Medical Physiology, Chinese Medical Pathology). 
This established the new structure of Chinese medical basic and clinical curriculum. 
 
In 2003-2005, problem-based learning and teaching were started. Cases with Chinese and western 
medicine integrative care were adopted for clinical thinking process training. Clinical skill classrooms for 
diagnostics, acupuncture, and traumatology teaching were setup. Several teaching and research aids 
were also developed, eg. pulse and tongue diagnosis tools, query questionnaire, and demonstration 
DVD. 
 
In 2006-2011, manuals of western medicine clerkship and Chinese medicine internship program for 
Chinese medical students were revised. Chinese medical clinical teachers participated OSCE, Mini-CEX, 
and DOPS held by western medicine institutes, and tried conducting clinical skills assessment of Chinese 
medicine. 
 
One century ago, recommendations from Abraham Flexner's Report on Medical Education in the United 
States and Canada led to changes that shaped 20th-century medical education and also brought great 
impacts on modern Chinese education in Taiwan. The emphasis of Chinese medical reform are: (1) 
construction of scientific literacy education (2) construction of knowledge and practice integration platform 
(3) the competency of future physician practice. 
 
Over the past half-century, modern Chinese education in Taiwan is at the forefront of the global Chinese 
medicine education. Modern medical education reform will force Chinese medicine shorten its 
transforming time and the integrated medicine will bring new face in medical education, research and 
clinical practice. 
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Evaluation of the Effectiveness of ITS2 as a DNA Barcode Based on Intragenomic and 
Intraspecific Divergence Analysis in Artemisia L. 

Xiao-Yue Wang, Jing-Yuan Song, Si-Hao Zheng, Li Xiang, Yang Liu and Jian-Ping Han* 
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 

Objective 
Artemisia L. is one of the largest genus in Asteraceae. However, morphological identification within the 
genus is often inaccurate due to the lack of distinct phenotypic differences. Internal transcribed spacer 
(ITS) and internal transcribed spacer 2 (ITS2) sequences are both widely used in plant DNA barcoding, 
the intragenomic and intraspecific divergence existing in the two multicopy regions are important 
parameters in the evaluation of reliablility and efficiency of DNA barcodes. We are aimed to select one 
more ideal DNA barcode for Artemisia L.  
 
Method 
Firstly, 175 samples of two traditional Chinese medicines Artemisia annua and Artemisia argyi from 34 
populations all over China were collected and then ITS regions as well as ITS2 regions were amplified 
from them by using universal primers. All the generated ITS and ITS2 sequences were used to verify their 
reliability based on three criterias: intragenomic and intraspecific divergence, quality of sequencing peak 
(Q) and misread rate. 1433 sequences representing 343 species in Artemisia L. downloaded from 
GenBank were used to estimate the ability of species identification. 
 
Results 
By comparing intragenomic and intraspecific divergence, we found that the dominant haplotype 
generated by direct PCR sequencing were consistent with the dominant variant in genome. By analysis 
the quality of sequencing peak (Q value) of ITS and ITS2, the direct PCR sequencing data are more 
credible in ITS2 region, the traces with 100% Q≥20 of ITS2 region possess 87.38% (187/214) while ITS 
was of poor sequencing trace quality and possessed low rate 3.74% (8/214) of 100% Q≥20 among all 
samples. And in some cases, the ITS exists reading ambiguities and errors. Secondly, the identification 
efficiency of ITS, ITS2 and three other main universal candidate barcodes (matK, rbcL and psbA-trnH) 
were contrasted. In the five universal barcode candidates, ITS and ITS2 shared higher identification 
efficiency and presented detectability of 71.43% and 64.11% at the species level respectively. 
 
Conclusion 
Based on sequencing accuracy and identification efficiency analysis, we support the hypothesis that the 
ITS2 is better to be an ideal barcode for Artemisia L. This result widened the optimal range of divergence 
levels for taxonomic inferences with ITS2 sequences. 
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Identification and Detection of Quarantine and Medical Species in Cuscuta 
Lili Wang, Xiaochen Chen, Baosheng Liao, Xiaoyue Wang and Jianping Han* 

Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 
Objective 
Cuscuta chinensis and Cuscuta australis are known as traditional Chinese medicine listed in 
Pharmacopoeia of the People’s Republic of China. What’s concerned is that recent surveys indicated 
there are existing some misusing or intentionally substitution with Amaranthus hybridus, Astragalus 
complanatus, Brassica campestris, Brassica pekinensis, Perilla frutescens and some other Cuscuta 
species on the market for cost concern, which leads to serious safety issues of this medicine. What’s 
more, genus Cuscuta is also a kind of parasitic plants included in the list of plant entry quarantine in 
China.With increasing international communication, customs clearance, and phytosanitary time limits, 
traditional quarantine and identification methods cannot keep up with the demands of fast customs 
clearance. A fast identification method for supervision of medical safety and quarantine of import and 
export trade is emergently needed. 
 
Methods  
In this study, 154 specimen from 22 taxa were collected. Among these specimen, 72 samples were 
collected from different TCM markets and provinces in China, another 82 sequences were obtained from 
GenBank and the accuracy was verified based on BLAST method. Sequence information was calculated 
and a molecular phylogeny was constructed. Six parameters were used to evaluate inter- and 
intraspecific variation. Intra-specific variation was assessed though theta, coalescent depth, all intra-
specific distance, while inter-specific variation was relegated to theta prime, minimum inter-specific 
distance. 
 
Results  
Based on analyzing total (154) ITS2 region, species in genus Cuscuta can be accurately distinguished 
from each other, except for C. australis, C. pentagona and C. campestris. As to these three species, two 
SNP sites in ITS2 regions (126 bp T/C, 172 bp T/G) can be used to distinguish C. australis from the other 
two. Phylogenetic analysis showed that C. australis can be divided into two ecotypes. 
 
Discussion  
DNA barcode technology could be developed as a fast convenient tool for entry quarantine and herb 
market supervision. It can also contribute to the phylogenetic analysis of Cuscuta. 
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Identification of Leonurus japonicus and Its Preparation Based on DNA Barcoding 
Shuangjiao Ma, Jingyuan Song, Pei Yang, Hong Zhou and Hui Yao* 

Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 
Background 
Leonurus japonicus Houtt. belongs to the family Labiatae with the effect of invigorating the circulation of 
blood to regulate menstrual function, clearing heat and detoxication and diuresis detumescence. 
Motherwort particlesis, a prescribed preparation of Chinese patent medicine, is used in clinical for mang 
years with exactly curative effects and called as tsovereign remedies for the treatment of gynecological 
diseases by generations of physicians. DNA barcoding technology can identify species rapidly and 
accurately through establishing a set of standardized herbal DNA barcoding identification process and 
constructing the reference databases. The dosage forms of Chinese Patent Medicines are complicated 
and variously, and the origin of raw materials and genetic characteristics are diversiform.  
 
Results 
In order to control the preparations quality of motherwort and ensure its clinical curative effect and drug 
use safety, in this study, we will utilize DNA barcoding technology to identify the seeds, seedlings, and 
preparations of Leonurus japonicus after the reference library was constructed base on the original plants 
and medicinal materials. And a special “genic ID card” will be made for Leonurus japonicus for quality 
control in its circulation.  
 
Significance 
It has become a powerful tool for enterprises to control original materials quality of motherwort particlesis. 
And this study is also significant for us to ensure the safety, efficacy and quality stability of the traditional 
Chinese medicine. 
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Applied Macroscopic Identification:  
An Overview of Common Adulterants in TCM Clinics in the USA 

Eric Brand* and Zhongzhen Zhao 
Hong Kong Baptist University, Hong Kong 

Authentic medicinal materials are essential for the safe and effective practice of Chinese herbal medicine. 
While significant research has been conducted to assess the prevalence of misidentified medicinal 
materials in regions such as Hong Kong, little systematic research has been conducted to determine the 
prevalence of adulterants in traditional Chinese medicine (TCM) clinics in the USA. Based on previous 
research, 25 commonly misidentified Chinese herbs that can be effectively differentiated based on 
morphological characteristics were selected for organoleptic assessment in our preliminary field 
investigation. 159 samples were collected from the teaching clinics of 8 accredited schools of Chinese 
medicine in the USA, and the samples were evaluated based on macroscopic identification. The 
participating schools were selected for maximum geographic diversity and retention samples were 
deposited in the herbarium of the Bank of China Chinese Medicine Center of HKBU. Although issues of 
misidentification only affect a small minority of the Chinese herbs found in U.S. trade, our preliminary 
investigation suggests that misidentification of certain herbs remains a significant issue that requires 
increased practitioner vigilance. 
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Comparative Evaluation of Chemical Profile of Three Representative “Snow Lotus” Herbs  
by UPLC-DAD-QTOF-MS 

Qi-Lei Chen, Hu-Biao Chen*, Lin Zhu, Zhong-Zhen Zhao and Tao Yi* 

Hong Kong Baptist University, Hong Kong 
“Snow lotus” is a famous Chinese Materia Medica derived from species from Saussurea (Compositae), 
mainly for treating inflammatory ailments. Saussurea laniceps Hand.-Mazz. (SL), Saussurea medusa 
Maxim. (SM) and Saussurea involucrata (Kar. et Kir.) Sch.Bip. (SI) are three representative but confused 
snow lotuses. This paper aims to clear such confusion by thorough chemical profiling of the herbs, and by 
testing if their anti-inflammatory effects are due to direct toxicity to RAW 264.7 cells. 
 
70% methanol extracts of the herbs were analyzed on an ultra-high performance liquid chromatography 
coupled to diode array with quadruple time-of-flight mass spectrometer detectors (UPLC-DAD-QTOF-MS) 
using electrospray (ESI) in negative ion mode. The cytotoxicity was evaluated via MTT assay on RAW 
264.7 cells. 
 
For chemical profiling, twenty-five constituents including flavonoids, phenylpropanoids, coumarins, 
lignans and phenolic compounds, were identified, twelve of which were simultaneously quantified. 
Characteristic constituents were umbelliferone, scopoletin and their glucosides in SL, arctiin and 
arctigenin in SM, as well as rutin in SI. The established method presented good linearity with R2 > 0.999, 
recovery studies for accuracy within 95.96–104.80%, and RSD of precision and stability below 6.51% and 
5.66% respectively. For cytotoxicity study, SI and SL had similarly low toxicity against RAW 264.7 cells 
while SM exerted certain cytotoxicity within 1–5 μg/ml.  
 
The comprehensive phytochemical analysis not only provides reference for efficient snow lotus 
authentication and chemical explanation to the therapeutic effects of SL, but also enables further 
chemical profiling of other Saussurea herbs and possibly enhanced quality control of herbal medicines. 
The cytotoxicity study pictures potential in vitro bioactivity of the three herbs, basing on which further 
investigations on treatment effects and signaling pathways of the herbs can be conducted on anti-
inflammatory models including LPS-stimulated RAW 264.7 cells. 
 
This work was supported by the Faculty Research Grant of Hong Kong Baptist University (FRG2/14-
15/061) and the Natural Science Foundation of Guangdong Province (2014A030313766). 
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A Concise Classification of Bencao (Materia Medica) 
Ping Guo, Eric Brand, Fanny SJ Hung and Zhongzhen Zhao* 

Hong Kong Baptist University, Hong Kong 
China is a large country with diverse ecological conditions and abundant botanical, zoological and mineral 
resources. In China, books that record the sources and applications of medicinal materials are commonly 
known as bencao (materia medica). As an important part of China’s cultural heritage, these various 
bencao texts represent centuries of accumulated wisdom in combating disease and preserving health. 
Authentication is fundamental for Chinese medicinal standardization, and bencao literature review is the 
very first step in the standard authentication procedure of a Chinese medicinal. 
 
In practice, bencao classics of China are broadly divided into three major categories: a) mainstream 
bencao (materia medica): the most influential bencao classics from key historical periods, including The 
Divine Husbandman’s Classic of Materia Medica (Shen Nong Ben Cao Jing), Collection of Commentaries 
on the Classic of the Materia Medica (Ben Cao Jing Ji Zhu), Newly Revised Materia Medica (Xin Xiu Ben 
Cao), Materia Medica Arranged According to Pattern (Zheng Lei Ben Cao) and Compendium of Materia 
Medica (Ben Cao Gang Mu); b) thematic bencao (materia medica): specialized bencao texts dedicated to 
specific topics, such as medicinal processing, authentication, dietary therapy, and medicinal properties; 
and c) regional bencao (materia medica): bencao texts focused on medicinal materials from specific 
regions. 
 
Bencao tradition provides a rich record of knowledge that has been gradually refined for centuries, 
opening a window into the cultural tradition of scholarship and textual research that defines traditional 
Chinese medicine (TCM). In recent decades, exploration of bencao literature has facilitated dramatic 
medical discoveries, such as the anti-malarial drug artemisinin from Artemisiae Annuae Herba (qinghao). 
However, at present, the overall significance of bencao literature remains underestimated outside of the 
TCM community. Therefore, in addition to other aspects of TCM, attention is needed to preserve the 
cultural resources that lie at the heart of bencao. The future of bencao research depends upon a 
multidisciplinary approach that protects the past while embracing the future. 
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A Systematic Investigation on Traditional Technical Terms  
Used in Chinese Medicinal Macroscopic Identification 

Ping Guo, Eric Brand, Fanny SJ Hung and Zhongzhen Zhao* 
Hong Kong Baptist University, Hong Kong 

Authentication is fundamental for the standardization of Chinese Materia Medica. As an important method 
of authentication, macroscopic identification has a long history rooted in practice and experience over 
generations. In many ancient documents, picturesque terms were used to describe certain specific 
Chinese medicinal materials (CMMs). These traditional macroscopic descriptions used for identification 
are filled with characteristics, quality descriptions, and specifications of CMM. In view of these, a 
systematic investigation on traditional technical terms used in Chinese medicinal macroscopic 
identification has been conducted. 204 traditional technical terms are summarized and further elucidated 
with modern anatomical, histochemical and phytochemical measures for the first time. Among them, 164 
traditional technical terms are used to describe 97 botanical substances, 25 terms are specific to 13 
zoological substances and 15 terms are applied to 7 mineral substances. 
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A Rapid Approach to Authenticate the Age of Panax Ginseng C.A. Meyer  
Using a Novel Protein Marker as a Study Model 

Barry Kai Shun Lau, Shiwei Wang, Yan Bo Zhang, Jianhui Rong and Stephen Cho Wing Sze* 
The University of Hong Kong, Hong Kong 

Background 
Panax Ginseng C.A. Meyer is one of the most widely used medical herb in TCM practice in China and 
many Asian countries. Traditionally, people believes that ginseng root with older years of growth age has 
better therapeutic effect. Hence, authentication of ginseng growth ages plays an important role in the 
quality control and assessment of its medical use. The objective of this study is aimed at identifying a 
protein marker which can be used as a potential tool for ginseng age authentication. 
 
Methods 
Panax Ginseng of 5, 7 and 10 years of age from Lianning Province and Zhangbai Mountain, China were 
used in this study. We used the UPLC method to determine the ginsenoside Rg1 content in main root and 
fine root of the studied ginseng samples to reveal the quantity differences in different medicinal parts of 
ginseng. SDS-PAGE coupled with MALDI-TOF/MS method were used to identify the potential protein 
marker for discrimination of ginseng growth age use. Results from MALDI-TOF/MS with Mascot analysis 
and NCBInr protein database matching were used to identify the novel targeted protein marker. 
 
Results 
The ginsenoside Rg1 content of 10 years of age ginseng in both main root and fine root are higher than 
that of in 5 and 7 years of age ginseng. The ginsenoside Rg1 content in fine root are higher than in main 
root in all ginseng samples of different ages. The 28kDa RNase-like storage protein was identified to be 
the novel targeted protein marker for ginseng age differentiation use. The percentage ratio of this 28kDa 
RNase-like protein marker content over the total protein content of ginseng has a negative linear 
regression relationship with the growth age of ginseng. The goodness of fit for linear regression 
relationship for fine root is R2 = 0.9922, and for the main root is R2 = 0.9212.  
 
Conclusion 
The 28kDa RNase-like storage protein is a novel protein marker which can be used as a potential tool for 
the authentication of Panax ginseng growth age.  
 
Acknowledgement: This study was partially supported by grants from the Seed Funding Programme for 
Applied Research (project number 201007160027), the University of Hong Kong. 
 
Keywords: ginseng, lignin, ginsenoside, ginseng protein, ginseng age, ginseng authentication 
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Herbal Authentification Challenges: During the FDA Investigational New Drug (IND) Application for 

ProLung Formula in the Clinical Trial with Idiopathic Pulmonary Fibrosis (IPF) 
Libang Zhang, AnnaRita Colacino and Yemeng Chen* 

New York College of Traditional Chinese Medicine, New York 
In 2014, the Food & Drug Administration (FDA) officially approved NYCTCM for the initiation of a clinical 
trial of ProLung, a Chinese herbal formula that may improve the quality of life for idiopathic pulmonary 
fibrosis (IPF) patients. 
 
According to the Investigational New Drugs (IND) application, the Chinese herbal formula ProLung is in 
the category of INDs for Phase 1 and Phase 2 clinical studies for nonmarketed botanical products and 
products with known safety concerns.  
 
Our protocol uses 9 herbs but all of which are granules provided by Nong’s Herbs, whose products are 
certified by USP and SFDA for cGMP compliance. Although we selected higher quality herbal granules, 
the FDA still had numerous questions regarding authentification of those herbal granules.  
 
Fortunately the company provided detailed information to answer the questions FDA raised. Their herbs 
are made from select premium quality raw herbs and specifically sourced from the regions where they are 
known as having the best quality. All raw herbs then are strictly identified and examined to ensure their 
authenticity, quality and safety in their full-equipped in-house CNSA certified laboratory. Additionally, all 
selected raw herbs remain in their original form and shape as when they were naturally harvested in order 
to eliminate any possible cross-contamination before production, and all characteristics meet the 
description of Pharmacopoeia. 
 
The company also provided us with all herbal granules’ TLC test results and stability test results to 
confirm that the herbal granule mixture’s quality qualified to register it to IND as a potential new drug. 
 
They even provided us with the mixing device with documentation in order to guarantee that the herbal 
mixture is evenly mixed enough for patients to use without any problem. 
 
The dialog between FDA and our college is a lesson that taught us how an herbal research project can 
meet FDA’s standard and be approved to start a clinical trial. 
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Classification and Identification of TCM by IR and 2DCOS-IR Macro-fingerprinting 
Chang-Hua Xu*, Jian-Bo Chen, Qun Zhou and Su-Qin Sun 

Shanghai Ocean University, Shanghai 
An approach, Macro-interpretation based on FT-IR and 2DCOS-IR, has been developed for TCM 
classification and identification. It has been noted that every TCM has respective unique IR and 2DCOS-
IR macro-fingerprints, every category (protein-rich, oil-rich, tannin-rich, inulin-rich, starch-rich, sucrose-
rich and stachyose-rich) of TCMs, however, has common macro-fingerprints in specific wavenumber 
regions. Particularly, protein-rich TCMs have two strong absorption bands of amide I (~1630 cm-1) and 
amide II (~1560 cm-1) in the range of 1680-1500 cm-1; oil-rich TCMs generally have characteristic regions 
with strong autopeaks around 2920 cm-1, 2852 cm-1 and 1740 cm-1; starch-rich TCMs have a common 
pattern of positively correlated strong autopeak cluster (1139 cm-1, 1120 cm-1, 1102 cm-1, 1070 cm-1, 955 
cm-1, 907 cm-1, 887 cm-1) in the saccharide vibration regions; inulin-rich TCMs have a tower-like 
fingerprint with the strongest peak around 1033 cm-1 in the region of 1200-800 cm-1 in IR spectra and a 
3*3 positively correlated strong autopeak cluster (1006 cm-1, 954 cm-1, 893 cm-1) in 2DCOS-IR spectra. 
2DCOS can enhance the spectral resolution in discriminating TCMs with high similarity in IR spectra. 
Based on the results of IR and 2DCOS-IR spectral macro-interpretation, TCM classification and 
identification can be achieved as general character for classification, specific character for identification. 
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Identification of the AP2/ERF Gene Family in Salvia miltiorrhiza Genome 
Aijia Ji1, Hongmei Luo1, Zhichao Xu1, Xin Zhang1, Yingjie Zhu2, Baosheng Liao1,  

Jingyuan Song1,3 and Shilin Chen2* 
1 Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 

2 China Academy of Chinese Medical Sciences, Beijing 
3 Chongqing Institute of Medicinal Plant Cultivation, Chongqing 

Salvia miltiorrhiza is a well-known traditional Chinese medicine (TCM), and the biosynthesis of its 
bioactive constituents (e.g., tanshinones and phenolic acids) has been studied intensively and 
extensively. AP2/ERF transcription factors (TFs) have been shown to regulate the biosynthesis of 
secondary metabolites in plants. However, the regulation of the biosynthesis of these bioactive 
constituents by AP2/ERF TFs in S. miltiorrhiza remains largely unknown. In this study, we performed a 
genome-wide survey and a systematic characterization of the AP2/ERF family. 170 AP2/ERF genes were 
identified, and divided into 5 subfamilies. The analysis of the gene structures and conserved motifs 
suggest that each subfamily members are relatively conserved. Moreover, the expression patterns of 
AP2/ERF genes in different organs (root, stem, leaf, and flower) and root tissues (periderm, phloem and 
xylem) were revealed using RNA-seq data. Furthermore, with the Quantitative real-time PCR (qRT-PCR) 
detection and the prediction of cis-elements in promoter region we proposed some candidate AP2/ERF 
genes that may be involved in regulating the tanshinone and phenolic acid biosynthesis. Overall, the 
systematic analysis of the AP2/ERF family will provide a new gene resource for the metabolic engineering 
of the secondary metabolites of S. miltiorrhiza. 
 
Keywords: AP2/ERF, Salvia miltiorrhiza, gene expression, secondary metabolism 
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Preparative Purification of Five Marker Substances from Scutellariae Barbatae Herba, Aloe, 
Gentianae Radix, Scrophulariae Radix and Crotonis Semen 

Lih-Geeng Chen* and Ying-Xuan Li 
National Chiayi University, Chiayi 

Traditional Chinese Medicines (TCMs) were mostly original from natural plant resources. Quality of TCMs 
was affected by many facts, for example: harvest time, fertility of soil, and years of plant growth. In 
Taiwan herbal pharmacopoeia, quality of TCMs was major determined by chemical quantitative of marker 
substances. The marker substance was the critical chemical for TCMs quality evaluation. However, the 
marker substance is still expensive and difficult to obtain. In present study, we establish the preparative 
purification methods for five marker substances, scutellarin (1), aloin A (2), gentiopicroside (3), 
harpagoside (4), and crotonoside (5), from five Chinese herbal medicines, Scutellariae Barbatae Herba, 
Aloe, Gentianae Radix, Scrophulariae Radix and Crotonis Semen, respectively. The extraction and 
separation method for each marker substance were optimized to simplify the separation procedure. The 
structures of each compound were identified by mass spectrometer, ultraviolet spectroscopy, and nuclear 
magnetic resonance spectra with authentic samples. The purity of all compounds was analyzed by high-
performance liquid chromatography with more than 98%. The preparative purification methods for these 
TCMs marker substances have a great benefit to produce cheap and high purity marker substances.  
Acknowledgments: The authors gratefully acknowledge the financial support for this work from the 
Ministry of Health and Welfare of the R.O.C. (M03G3130) Taipei, Taiwan. 
 

 
Figure 1 The chemical structures of five marker substances.  
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A Review of Edible Dioscorea Plants: Nutrition, Chemistry, Bioactivies and Uses 
Yi-Na Tang, Zhi-Neng Gao, Tao Yi*, Zhong-Zhen Zhao and Hu-Biao Chen* 

Hong Kong Baptist University, Hong Kong 
Dioscorea is a genus of great economic values, including important food plants. Known as yam, the roots 
and tubers of these edible species of Dioscorea, are currently the fourth most important tuber-root crop in 
the world, after potato (Solanum tuberosum L.), cassava (Manihot esculenta Crantz), and sweet potato 
(Ipomoea batatas L.). Five or six species of yam, namely D. alata L., D. rotundata (L.) Poir with D. 
cayenensis Lam., D. esculenta (Lour.) Burk., D. bulbifera L., and D. trifida L. can be considered the 
principal yams of the Tropics and probably account for 95 percent or more of the yams eaten in the 
Tropics. In the Temperate Zone, two species, D. opposita Thunb. and D. japonica Thunb., are grown in 
the China and Korea etc.  
 
The tubercles of these species contain several nutrients, including carbohydrates, amino acids, minerals, 
thiamine, riboflavin, niacine and ascorbic acid; all of these are necessary for human health. More recently, 
their bioactive macromolecules have received increased attention, such as polysaccharide, and dioscorin 
(the major water-soluble protein) in D. opposite and D. opposita. For the biological studies, D. alata, D. 
japonica, and D. opposite etc. have been received great attention on their antioxidant activity; based on 
this property, other bioactivities were further investigated, such as, improving gastrointestinal functions, 
attenuating learning dysfunction, and angiotensin converting enzyme inhibitory activities. These diverse 
properties make yams a promising source of healthcare and functional food. Besides consumed as food, 
the starch contained in different yams has been investigated as pharmaceutical disintegrant and filler in 
formulation. In summary, the edible yams are potentially to be developed as various useful products in 
food and pharmaceutical industry.  
 
The work described in this paper was supported by the Faculty Research Grant of Hong Kong Baptist 
University (FRG2/13-14/031 and FRG1/12-13/035) and the Natural Science Foundation of Guangdong 
Province (2014A030313766). 
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Sulfur-fumigation Affect the Holistic Quality of Radix Paeoniae Alba Quantitatively Evaluated by 
an Improved High Performance Liquid Chromatography 

Ming Kong*, Huan-Huan Liu, Jun Xu, Chun-Ru Wang, Ming Lu, 
 Xiao-Ning Wang, You-Bin Li and Song-Lin Li 

Jiangsu Province Academy of Traditional Chinese Medicine, Nanjing 
Radix Paeoniae Alba (RPA), derived from the roots of Paeonia lactiflora, is a commonly used medicinal 
herb in oriental traditional medicine. Monoterpene glycosides, galloyl glucoses and phenolics were three 
major types of components responsible for the bioactivities of RPA. Sulfur-fumigation has been used in 
the near decades for preventing against insects and moulds during post harvest handling of RPA. 
Accumulated studies indicated that sulfur-fumigation can cause paeoniflorin transformed into paeoniflorin 
sulfonate in RPA, but the effects of sulfur-fumigation duration on the holistic quality of RPA have not been 
quantitatively evaluated. In present study, the quality of RPA samples sulfur-fumigated with different 
durations and purchased from commercial herbal markets were quantitatively compared by an improved 
HPLC method through simultaneous quantifying twelve major components in RPA. It was found that the 
contents of paeoniflorin, benzoylpaeoniflorin, oxypaeoniflorin, benzoic acid and paeonol decreased 
whereas that of paeoniflorin sulfonate increased in RPA with the extending of sulfur-fumigation duration. 
Different levels of paeoniflorin sulfonate were determined in ten of seventeen commercial RPA samples, 
indicating that ten samples may be sulfur-fumigated with different durations. Moreover, the relative 
standard deviation of the contents of each component was higher in the commercial sulfur-fumigated 
RPA samples than that in commercial non-fumigated RPA samples. These results suggested sulfur-
fumigation can not only change the proportions of bioactive components, but also cause the reduction of 
the quality consistency of RPA. 
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Fig. 1.  (A) chromatogram of reference compounds; (B) chromatogram of fumigated  RPA; (C) 
chromatogram of non-fumigated RPA; (D) content trend versus sulfur-fumigation duration.  
 
Table 1 Content variation of 12 analytes in commercial sulfur-fumigated and non-fumigated RPA samples 
(mg/g) 

*P<0.05, ** P<0.01, ***P<0.001 
 
Acknowledgements: This study was financially supported by special fund of China State Administration 
of TCM (No.201307008-2), China 863 Plain (2014AA022204), Jiangsu Province Science and Technology 
Support Program (BE 2012776), Jiangsu Province Six Talent Project (YY-007) and Jiangsu Branch of 
China Academy of Chinese Medical Science (JSBN1301). 

Analyte 
Non-fumigated RPA (n=7)  Sulfur-fumigated RPA (n=10) 

Mean±SD RSD (%)  Mean±SD RSD (%) 
Gallic acid 1.199±0.160 13.4  1.324±0.536 40.5 

Paeoniflorin sulfonate 0.000±0.000 0  21.652±13.127*** 60.6 
Methyl gallate 1.982±1.402 70.7  0.444±0.960* 216.3 

Catechin 0.999±0.275 27.5  0.910±0.719 79.0 
Oxypaeoniflorin 0.310±0.165 53.4  0.144±0.098* 68.3 

Albiflorin 9.729±2.242 23.0  7.390±2.725 36.9 
Paeoniflorin 38.876±4.776 12.3  14.562±11.863*** 81.5 
Benzoic acid 0.641±0.411 64.1  0.301±0.363 120.4 

Pentagalloylglucose 7.997±4.286 53.6  3.448±2.528** 73.3 
Benzoylpaeoniflorin 

sulfonate 
0.000±0.000 0 

 
0.798±0.580** 72.7 

Benzoylpaeoniflorin 0.796±0.206 25.9  0.399±0.327 81.9 
Paeonol 0.098±0.090 81.3  0.158±0.222 144.2 
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UPLC-QTOF-MS/MS Combined with Reference Herb Approach to  
Rapidly Screen Commercial Sulfur-fumigated Ginseng 

Shan-Shan Zhou, Jin-Di Xu, Hong Shen, Huan-Huan Liu and Song-Lin Li* 
Jiangsu Province Academy of Traditional Chinese Medicine, Nanjing 

Ginseng has been illegally sulfur-fumigated to preserve color and prevent against moulds during post-
harvest handling. Residual SO2 content is used as indicator by Pharmacopeia of China, Europe and 
United States to inspect sulfur-fumigated herbs. However, this method is recently found causing false-
negative results due to chemical reactions of components in herbs with SO2 forming sulfur-containing 
derivatives that may not be fully determined. In present study, an UPLC-QTOF-MS/MS combined with 
reference herb method was developed to rapidly screen commercial sulfur-fumigated ginseng (SFG). 
SFG reference herb was prepared using genuine non-sulfur-fumigated ginseng. Then the SFG reference 
herb was analyzed by UPLC-QTOF-MS/MS to identify characteristic sulfur-containing marker 
components. 25-hydroxyl-Re sulfate with higher abundance was selected as marker compound from 8 
characteristic components identified in SFG reference herb. The fragmentation of 25-hydroxyl-Re sulfate 
was extensively investigated, fragment ion m/z 879.44 with higher intensity was chosen as the 
characteristic ion of 25-hydroxyl-Re sulfate. The response of ion m/z 879.44 was improved by optimizing 
the MS conditions so that this ion could be used as the marker ion for screening purpose in ion extracting 
mode. The established approach was successfully applied to inspect 21 commercial ginseng samples 
collected from different cities in China. It was found that the chemical profiles of 9 of 21 samples were 
similar to that of SFG reference herb, and the characteristic ion m/z 879.44 of 25-hydroxyl-Re sulfate was 
also detectable in these samples, suggesting that there were nearly 43% commercial ginseng samples 
analyzed being sulfur-fumigated. This finding agreed well with the results by residual SO2 determination. 
Compared with residual SO2 determination method, the proposed approach is more rapid and specific for 
screening SFG.  
 

Table 1 Materials and testing results of commercial Ginseng samples 
Sample  Collection  Marker compound 

(25-hydroxyl-Re 
sulfate) 

SO2 content 
（mg·kg-1, 

n=3） 
G0(reference 
herb) 

Non-sulfur-
fumigated 
ginseng, Jilin 
province 

- 0 

G0-
1,2,3(reference 
herb) 

Sulfur-fumigated 
from G0 

+ 16.0±0.5 # 

G1 THCT*, Shanghai - 0 
G2 YHT, Shanghai - 0 
G3 HSDYF, 

Shanghai 
+ 14.4±0.2 

G4 LZZYF, 
Shanghai 

+ 28.8±0.5 

G5 BZTSRH, Jilin - 0 
G6 YSTDYF, Jilin - 0 
G7 RJTDYF, Jilin + 192.2±9.1 
G8 JLYYDS, Jilin + 35.2±0.1 
G9 YTWL, Jilin + 339.5±9,1 
G10 LJTDYF, Beijing - 0 
G11 YATYY, Beijing + 12.8±0.0 
G12 JLTYY, Beijing - 0 
G13 TSTRFYY, 

Beijing 
+ 333.1±0.0 

G14 DWGY, 
Guangzhou 

- 0 

G15 JXTYD, 
Guangzhou 

- 0 

G16 DWHTYP, 
Guangzhou 

- 0 

G17 DCJYYD, - 0 
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Guangzhou 
G18 BXYD, Najing - 0 
G19 ZKYD, Najing - 0 
G20 XSZKYY, Najing + 317.1±13.6 
G21 YDYF, Najing + 32.0±0.0 

Note: #: average content of residual SO2 in sample G0-1，G0-2，G0-3; *: abbreviation of herb shops; 
 -: undetectable; +: detectable. 

 

 
 
Figure 1 BPI chromatograms of ginseng samples in negative ion mode by UPLC-QTOF-MS/MS analysis

A: Non-sulfur-fumigated ginseng reference herb; B: sulfur-fumigated ginseng reference herb; C: 21 
commercial ginseng samples 
 
Acknowledgements: This study was financially supported by China 863 Plain (No. 2014AA022204), the 
NSFC (No. 81274068, 81202920 and 81303221) and Jiangsu Province Six Talent Project (No. YY-007).  
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UPLC-QTOF-MS Based Metabolomics Coupled with Diagnostic Ion Extraction Strategy  
for Rapidly Evaluating Sulfur-fumigation Caused Holistic Quality Variation of Medicinal Herbs, 

Mutan Cortex as an Example 
Xiu-Yang Li*, Jin-Di Xu, Jun Xu, Ming Kong, Shan-Shan Zhou, Huan-Huan Liu, Su-Min Duan, 

 Zhuo Wang, Hu-Biao Chen, Hong-Quan Liu and Song-Lin Li 
Jiangsu Province Academy of Traditional Chinese Medicine, Nanjing 

Sulfur-fumigation may result in chemical changes of herbs. Evaluating holistic quality of sulfur-fumigated 
herbs is very important for safe and effective usage of herbs. Moutan Cortex (MC) has been illegally 
sulfur-fumigated for easily removing pith part during post harvest handling, but whether or not its holistic 
quality being changed is unknown. In present study, an UPLC-QTOF-MS based metabolomics with 
diagnostic ion extraction strategy was proposed for rapidly evaluating holistic quality variation of sulfur-
fumigated herbs, using MC as an example. First the sulfur-fumigated MC (S-MC) and non-fumigated MC 
(NS-MC) samples were analyzed by UPLC-QTOF-MS and the data were subjected to principal 
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA), holistic 
quality variation was found from PCA, and ten potential sulfur-fumigation induced characteristic chemical 
markers were found from OPLS-DA, their identities were assigned to be monoterpene glucoside 
sulfonates based on the accurate mass data and fragmentation pathway prediction; then from the 
abundance of these sulfonates in S-MC sample, quality variation enhancement could be found with the 
extension of sulfur-fumigation duration; finally from MS fragments of these sulfonates, the common ion 
m/z 259 was selected as diagnostic ion to screen the commercial MC samples using ion extraction mode, 
thirteen of fifteen commercial MC samples were detected as S-MC samples. All the results indicated that 
UPLC-QTOF-MS based metabolomics coupled with diagnostic ion extraction strategy is rapid and 
efficient for evaluating holistic quality variation of sulfur-fumigated herbs. 
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Figure 1(A) PCA and OPLS-DA of NS-MC and S-MC; (B) Fragmentation of paeoniflorin sulfonate 
 

 
Figure 2(A) Extracted ion chromatogram at m/z 259.213 and structures of monoterpene glucoside 
sulfonates; (B) Variation of monoterpene glucoside sulfonates with sulfur-fumigation duration 
 
Acknowledgements: This study was financially supported by China 863 Plain (2014AA022204), Jiangsu 
Province Science and Technology Support Program (BE 2012776) and Jiangsu Province Six Talent 
Project (No. YY-007). 
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Biodiversity and Suppressed Plant Pathogens Activity of Endophytic Fungi  
Isolated from the Root of Sophora tonkinensis Gapnep 

Yu-qun Yao, Yun-ming Qiao, Ji-guang Wei, Liang-bo Li* and Rong-shao Huang* 
Guangxi University, Nanning 

In this study, we investigated the biodiversity of endophytic fungi associated with the xylem and phloem of 
the root of Sophora tonkinensis Gapnep from three different localities of traditional geo-authentic-
producing areas in Guangxi province with emphasis on the influence of the tissue type and geographic 
locality on the biodiversity and species composition of endophytic fungal communities and their 
antimicrobial potential. A total of 172 fungal strains representing 49 taxa was isolated and characterized. 
The most abundant phylum class order species in the taxa were Ascomycota, Eurotiomycetes and 
Sordariomycetes, Eurotiales, and Fusarium solani, respectively. The biodiversity of the endophytic fungal 
community in the root of S.  tonkinensis was notably high. The tissue type, as well as geographic locality, 
was significantly influenced by the species composition of the endophytic fungal communities; however, 
geographic locality affected species diversity of the fungal communities more strongly than tissue type. 
The most dominant species was different in different geographic localities but not in different tissues. All 
endophytic taxa were tested in vitro to determine and quantify the antimicrobial activity against three 
human pathogenic microorganisms and three fungal phytopathogens in Panax notoginseng. Three taxa, 
TRXY-58, TRXY-39-2 and GRPH-0, were significantly active against three human pathogenic 
microorganisms. Three taxa, TRPH-73, TRPH-105, TRXY-34-1, exhibited strong inhibitory activity against 
three fungal phytopathogens in Panax notoginseng (Burk) F. H. Chen. Our findings indicate that the root 
of S. tonkinensis harbors diversified endophytic fungi with potential antimicrobial activities. 
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The Evidence for Hydrozincite’s Being Named the Mineralogical Origin of Medicinal Galamina 
Lian-ju Yang , Zhi-jie Zhang*, Rao-rao Li, Su-Qin Sun, Lu-Qi Huang and Rui-chao Lin 

China Academy of Chinese Medical Sciences, Beijing 
Based on the phase and composition analysis of 56 batches samples, this paper showed that 
hydrozincite, just as smithsonite, should be named as the mineralogical origin of medicinal galamina. 
Galamina is proved to be polymineral aggregation by electron probe micro-analysis, which constituted by 
various mineral particulate, such as hydrozincite, smithsonite, zinc oxide, dolomite, etc. It is hydrozincite 
but not smithsonite which is the current mainstream mineral of commercial galamina. Both hydrozincite 
and smithsonite should be calcined to turn into zinc oxide when they were used as medicine. As a 
provider of medical galamina, essentially is Zinc oxide, hydrozincite is appropriate. 
 

 
Fig1. Electron probe micro-analysis of galamina, showing galamina is polymineral aggregation: 1 
dolomite, 2 dolomite, 3 zinc oxide, 4 zincum, 5 mithsonite, 6 smithsonite,  7 hydrozincite,  8 hydrozincite 
 

 
Fig 2. XRD patterns of galamina，shows that two minerals generate the same calcined product: zinc 
oxide 
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Saussurea involucrata: A Systematic Review of the Botany, Phytochemistry and 
Ethnopharmacology of a Rare Traditional Herbal Medicine 

Wai-I Chik, Tao Yi, Lin Zhu, Guo-Yuan Zhu, Zhong-Zhen Zhao and Hu-Biao Chen* 

Hong Kong Baptist University, Hong Kong 
Saussurea involucrata has been used traditionally under the herbal name "Tianshan Snow Lotus" over 
thousands of years in Central Asia. Its efficacy is grounded by a long history of usage and promising 
experimental results in treating rheumatoid arthritis, cough with cold, stomachache, dysmenorrhea, and 
altitude sickness in Uyghur and Chinese folk medicine. In recent years, the effectiveness in anti-cancer 
therapy has put S. involucrata under the spotlight. The present study reviewed the ethnopharmacology, 
the biological activities, toxicology and phytochemistry of S. involucrata so as to establish a foundation for 
future research.  
 
Nearly 70 chemical compounds have been isolated, identified and classified. Major chemical constituents 
include phenylpropanoids, flavonoids, coumarins, lignans, sesquiterpenes, steroids, ceramides and 
polysaccharides. Researches have also confirmed its effectiveness in healing a broad range of disorders 
including inflammation, pain and joint diseases, gout, tumor, altitude sickness and anemia, cardiovascular 
diseases, hyperlipidemia, hypercholesterolemia, hyperglycemia and diabetes mellitus, dermatological 
disorders and injuries, allergies and asthma, endocrine system diseases and sexual disorders. Among 
the wide range of bioactivities demonstrated by this alpine herb and its constituents, studies on 
mechanism of action of its anti-neoplastic effect are by now the most comprehensive. Possible 
mechanisms include inhibition of cancer cells by affecting their growth, adhesion, migration, aggregation 
and invasion, inhibition of epidermal growth factor receptor signaling in cancer cells, hindrance of cancer 
cell proliferation, causing cytotoxicity to cancer cells and promoting expression of tumor suppressor 
genes. Dosage efficacy is generally concentration- and time-dependent. 
 
Despite the vast amount of research done in analysis of S. involucrata, the deficiency in knowledge of its 
principal active compound and structure-activity relationships reveals the need for further systematic and 
collaborative research.  
 
This work was supported by the Faculty Research Grant of Hong Kong Baptist University (FRG2/14-
15/061) and the Natural Science Foundation of Guangdong Province (2014A030313766). 
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Improve Energy Efficiency of Separation Processes for the Manufacture of Herbal Products 
Zhijun Yang*,  Huei Leng Helena Ng, Aiping Lu, Zhongzhen Zhao and Zhaoxian Bian 

Hong Kong Baptist University, Hong Kong 
The separation processes including extracting, concentrating and drying may consume most energy of 
whole manufacture of herbal products as the quantity of water used to extract the active ingredients is 
normally over 10~20 folds of the herbal quantity. Conventional extraction methods have been developed 
such as the high pressure (over 200MPa) extraction (HPE) at room temperature. HPE has been used to 
extract ginsenoside from ginseng, Danshensu from Danshen, and tea polyphenols from tea. However, 
this method requires high solvent to herb ratio (>25 folds, g/mL), time consuming and low yield. Here we 
propose a new extraction method of herbal active ingredients that may save 80% of the energy during 
separation processes.We theoretically developed a new extraction process named multi pressure wetting 
and centrifugation (MPWC). The theory was based on the distribution of a solute between two phases is 
an equilibrium condition described by partition theory. The average specific water absorption were 
reported as 155% at room temperature and the average soak time were 193 min, and 82 of the herbs 
tested have an average soak time of 77 min. So, if 1.5 folds water was added to the herbs, then increase 
the pressure to 300MPa and hold for 30min, and adjust the temperature according to the requirements 
and possibility or availability, finally centrifuge filtrate with 100000g. According to calculation, repeating 
this process three times can extract dry extractum of 35% of the raw herbal materials because the active 
ingredients are normally with the water soluble carbohydrates. MPWC offers higher extraction efficiency, 
shorter extraction time, convenient for the recovery and purification of the active ingredients of plant 
materials. MPWC can extract the thermally unstable compounds at the suitable temperatures with 60% 
less solvent and 80% less energy consumption. It is suitable for fast extraction of active ingredients from 
the Chinese medicine. 
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Development of a UPLC-MS/MS Method for the Metabolism Pathways and Patterns Identification 
After Oral Administration of Saussurea laniceps to Rats 

Jia-Yi Fan, Hu-Biao Chen*, Lin Zhu, Zhong-Zhen Zhao and Tao Yi* 

Hong Kong Baptist University, Hong Kong 
Ethnopharmacological relevance 
Saussurea laniceps Hand.-Mazz (SL) is another source of Tibetan “Snow lotus”. It has the reputation of 
treating rheumatoid arthritis, stomachache and dysmentorrhea. Previous studies proved that its key 
components were umbellferone and scopoletin. The current study aimed to find their metabolism 
pathways and patterns. 
 
Material and methods 
A selective and sensitive UPLC-MS/MS method was developed and validated for the determination and 
pharmacokinetic study of skimmin, scopolin, umbelliferone, scopoletin, umbelliferone glucuronide, 
umbelliferone sulfate, scopoletin glucuronide and scopoletin sulfate in rat plasma and urine after oral 
administration of SL extract.  
 
Results 
After oral administration of the SL extracts to rats, the umbelliferoneand scopoletin were rapidly absorbed 
into bloodstream. After around 0.5h, most of these two compounds started to be biotransformed. We 
have elucidated that the main metabolic pathway of umbelliferone and scopoletin is their hydroxyl groups 
be glucuronidated by the UDP-glucuronosyltransferase (UGT), and become umbelliferone glucuronide 
and scopoletin glucuronide. Meanwhile, some of the hydroxyl groups in umbelliferone and scopoletin 
were sulfated by the tyrosylprotein sulfotransferases (TPST) into umbelliferone sulfate and scopoletin 
sulfate.  
 
Conclusion 
This UPLC-MS/MS method described in paper offers sensitivity and accuracy in pharmacokinetic study. 
The potential metabolic pathways have been concluded based on the results. 
 
This research was funded by the Faculty Research Grant of Hong Kong Baptist University (FRG2/14-
15/061) and the Natural Science Foundation of Guangdong Province (2014A030313766). 
 
 



85 
 

072 
 
Comparison of Chemical Profiles and Effectiveness Between Erxian Decoction and Mixtures of Its 

Individual Herbs Decoction: A Novel Approach for Identification of the Chemical Standards 
Shiwei Wang, Ho Pan Cheung, Lixing Lao, Yanbo Zhang and Stephen Cho Wing Sze* 

The University of Hong Kong, Hong Kong 
Background 
Identification of bioactive standard chemical is a major challenge in the study of the Chinese medicinal 
formula. In particular, the chemical components would interact differently at different preparative methods, 
therefore affecting the amounts of bioactive components and their pharmacological properties in the 
medicinal formula. With the use of Erxian Decoction (EXD) as a study model - an experienced Chinese 
medicinal formula for treating menopausal symptoms. This is a well-designed study and developed a new 
approach for selecting the standard markers for quality control of CM formula including following criteria: 
(i) the standard makers should be presented at target sites/organs in vivo; (ii) the standard makers should 
be associated with CM pharmacological and clinical effects of CM formula; (iii) the amount of standard 
makers should have two-fold differences at different decoction processing, i.e. combined decoction of 
EXD (EXD-C) and mixtures of its individual herbs decoction (EXD-S). Moreover, the biochemical 
parameters related to estrogen biosynthesis and anti-oxidation has been compared at different decoction 
processing. 
 
Method 
The level of six chemicals, which existed at hypothalamus-pituitary-ovary axis, have been measured at 
EXD-C and EXD-S by HPLC. 12-month-old female Sprague-Dawley rats were employed and treated with 
EXD-C and EXD-S. Their endocrine function after treatment were evaluated by the ovarian mRNA levels 
of aromatase, a key enzyme for estradiol biosynthesis. The effect of antioxidant regimen was determined 
by the hepatic superoxide dismutase-1, catalase and glutathione peroxidase mRNA levels. 
 
Results 
The amounts of mangiferine, ferulic acid, jatrorrhizine and palmatine in EXD-S are two-fold higher than 
those in EXD-C (Fig 1). EXD-S is more effective in stimulating ovarian aromatase and the antioxidant 
enzymes expression compared with EXD-C. 
 
Conclusion 
Mangiferine, ferulic acid, jatrorrhizine and palmatine, are suitable as standard chemicals for quality 
evaluation of EXD according to our approach. EXD-S could be more effective than EXD-C. This novel 
approach can be applied for other existing Chinese medicine formula.  
 

 
Fig 1. The ratio of six standard markers in 

EXD-S and EXD-C. 
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Discovery of Chemical Markers for the Discrimination of Panax Ginseng with Different Age, 
Varieties, and Cultivation Place by Using UHPLC-Q-TOF/MS Coupled with OPLS-DA Model 

Baoming Huang1, Tingbo Chen1, Shengyuan Xiao2, Qinglin Zha3, Pei Luo1, Liang Liu1 and Hua Zhou1* 
1Macau University of Science and Technology, Macau; 2Beijing Institute of Technology, Beijing; 

3Jiangxi University of Traditional Chinese Medicine, Jiangxi 
Traditionally, the quality of Panax ginseng is related to agronomy features, such as the age, variety, and 
cultivation place. However, there is very limited understanding about the relationship between the 
chemical and these features. In present study, the metabolomics of 316 samples were investigated to 
discover chemical markers correlated with these features with LC-Q-TOF/MS and a statistic process for 
data screening. About 30 to 200 compounds screened from 549 compounds (MS peaks) were used as X-
variables in the multivariate analysis with orthogonal partial least squared discriminant analysis (OPLS-
DA) for each group of comparison. More than 150 compounds (Fig. 1) were identified by database 
searching coupled with the MS/MS, including sugar, amino acid, linin, and more than 60 ginsenosides. 
For the discrimination of different age (Fig. 2), ginsenoside (G)-Rb1, G-Ro, G-B2, zingibroside R1, 
chikusetsusaponin (C)-Iva, arginine, glutamicacid, isoconiferoside, (3-Benzyl-6-isopropyl-2, 5-
piperazinedione), hemsloside G2, G-Ra1, G-Ra2, G-Ra3, quinquenoside (Q)-R1, pseudoginsenoside (P)-
Rs1, P-Rc1, malonylginsenoside (M)-Rd, and notoginsenoside (N)-C, etc., were important variables 
occupied prominent position in both variable influence on projection (top 50) and peak area (top 20) list. 
For discrimination of different varieties, C-Ib, yesanchinoside F, G-Rb2, floralginsenoside O, N-A, G-Rs1, 
G-Ra3, G-F3 Q-R1, P-Rs1, P-Rc1, M-Rd, etc, were important variables. For discrimination of different 
cultivation regions, isoconiferoside, G-Rc, M-Rb2, M-Rd, etc., were important variables. Most of the 
important markers found in present study were firstly reported for the discrimination of different ginsengs, 
except several commonly used markers such as G-Rb1, G-Ro, and G-Rb2. In conclusion, the LC-Q-
TOF/MS coupled with OPLS-DA approach was established for the discovery of chemical markers, 
especially new markers for the discrimination of different ginsengs, which would enable a systematic 
quality control system for ginseng. 
 
Key words: Panax ginseng, ginsenosides, discrimination, LC-Q-TOF/MS, OPLS-DA  

 
 

 
 
Acknowledgements: Macao Science and Technology Development Fund (Project No: 071/2011/A3) and 
Macao Foundation (0206). 
 

Fig. 2. The OPLS-DA plot of Biantiao 
ginsengs of 2 to 6 years old. A total of 104 
samples are assessed

Fig. 1. The ESI ECC scan of one Fuxingyihao sample, in which 186 compounds were 
identified by database searching and partially identified by the MS/MS
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Fabrication of Resveratrol Solid Dispersion with Mesoporous Silica Microparticles to Improve 
Drug Loading and In Vitro Dissolution 

Jian Li, Xiaoqing Miao, Tongkai Chen, Defang Ouyang and Ying Zheng* 
University of Macau, Macau 

Porous silica has been applied to load insoluble drugs to improve their dissolution and bioavailability in 
recent years. In comparison to conventional solid dispersion with polyethylene glycol (PEG) and povidone 
(PVP), porous silica with many hydrophilic surface groups has a high specific surface area and has the 
ability to keep the drug in the amorphous state. Resveratrol (RES), a poorly water-soluble polyphenol, 
which has strong pharmacological effects such as anti-tumor, immune-regulation and anti-aging activities, 
was selected as a model drug. The purpose of this work was to develop high drug loaded solid dispersion 
of RES with mesoporous silica microparticles (MSM) by fluidized bed with improved dissolution rate. The 
drug loading of RES solid dispersion obtained by conventional solvent equilibrium method was 13.95%, 
where DSC and PXRD results confirmed that RES was in the amorphous state. Above solid dispersion 
exhibited fast and complete release in 30 min, whereas only 26% of RES released in 120 min from 
unformulated RES group in in vitro dissolution study (Fig. 1).The fluidized bed method was applied to 
prepare RES solid dispersion, and a 33.67% high RES loaded MSM were obtained (Table. 1) due to 
continuous RES molecular penetrated into pore structure and recrystallized as amorphous state. 
Although the sample demonstrated a slower dissolution rate compared with conventional solvent method, 
all the samples released completely in 120 min. PXRD results suggested that the reduced dissolution for 
high RES loaded MSM may attributed to that a small fraction of drug recrystallized as crystal state on the 
MSMs surface as the pore volume limitation. In conclusion, this study has demonstrated that the 
application of fluidized bed method to fabricate solid dispersion with MSM is an effective strategy to 
improve drug loading as well as the dissolution for poorly water-soluble drugs. Financial support from the 
Macao Science and Technology Development Fund (112/2013/A3) is greatly acknowledged.  
 

Table 1. Drug loading and cumulative dissolution of RES/MSM solid dispersion. 

Methods 
Solvent equilibrium 

method (S144) 

Fluidized bed 
method 
(SD071) 

Fluidized bed 
method (SD072) 

Fluidized bed 
method (SD073)

Drug loading  
(SD value) 

14.0% (0.89%) 9.62% (0.18%) 22.2% (1.92%) 33.7% (0.65%) 

Dissolution at 15 min 
(SD value) 

85.0% (2.7%) 77.2% (4.1%) 44.0% (3.7%) 25.6% (3.2%) 

Dissolution at 120 
min (SD value) 

98.0% (4.4%) 92.8% (4.7%) 90.8% (4.7%) 92.9% (4.1%) 

 

 
Fig 1. In vitro characterization of RES/MSM solid dispersion. A. Dissolution of RES/MSM solid dispersion, 
S144 (◆), SD071 (＋), SD072 (■), SD073 (×), PM (▲), RES (●). B. Powder X-ray diffraction of RES/MSM 
solid dispersion, S144 (a), SD071 (b), SD072 (c), SD073 (d), PM (e), RES (f). 
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Nanocrystals Development of BCS  II Class Compound 20(s)-Protopanaxadiol to Improve Its Oral 

Bioavailability and Brain Drug Delivery for Intracranial Tumors Therapy 
Chen Chen, Lisha Wang, Fangrui Cao, Xiaoqing Miao, Qi Chang and Ying Zheng* 

University of Macau, Macau 
20(s)-protopanaxadiol (PPD) is a Darma alkane tetracyclic triterpene and has demonstrated potent anti-
cancer effect. However, its poor aqueous solubility (<50 ng/ml) severely limits its further application. In 
MDCK cell monolayer model, the membrane permeability of PPD was (1.47±0.15) ×10-6 cm/s, indicating 
that PPD belongs to biopharmaceutics classification system (BCS) II class with poor aqueous solubility 
but good membrane permeability. The aim of this study was to fabricate PPD nanocrystals to improve its 
oral bioavailability and brain delivery for tumor therapy. PPD nanocrystals were prepared by anti-solvent 
precipitation where D-α-Tocopheryl polyethylene glycol 1000 succinate was utilized as the stabilizer. The 
particle size, PdI, zeta potential and drug loading of the PPD nanocrystals were 90.44±1.45 nm, 
0.149±0.016, -21.2±0.85 mV and 76.92%, respectively. The fabricated nanocrystals were nearly spherical 
in a crystalline state. Compared to the PPD solution, PPD nanocrystals increased the permeability to 2 
times. After oral administration to rats, PPD nanocrystals were absorbed quickly into plasma and brain 
with a Tmax of 0.80 h, and the plasma Cmax values and brain Cmax were 4.75-fold and 1.84-fold higher than 
that of the physical mixture, respectively. Oral and brain bioavailability (AUC0-t) of nanocrystals was 1.81-
fold or 1.86-fold superior to the physical mixture. However, the drug targeting efficiency (DTE) of the PPD 
nanocrystals and physical mixture were comparable, suggesting that the increase concentration of PPD 
in the brain may be due to the increased absorption into the plasma after formulated as the nanocrystals. 
In summary, the small-sized PPD nanocrystals may be a potential oral delivery system to enhance PPD’s 
poor bioavailability and its delivery into the brain for intracranial tumors therapy and neurodegeneration 
disease in the future.  
 
Acknowledgments: This work was supported by the Macao Science and Technology Development Fund 
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Evaluation of Phlai Oil Formulation Prepared Following Traditional Medicine Recommendation 
Wudtichai Wisuitiprot*, Nipon Kaewtai and Witita Plaibon 

Sirindhornd College of Public Health, Phitsanulok 
Phlai oil is an oil formulation that has been traditionally prepared by fried Zingiber cassumunar with 
vegetable oils. Traditional medicine book indicated that Phlai oil possesses anti-inflammatory activity. It is 
usually used for treating muscle pain and coupling with massage. Although Phlai oil has been used for 
treating muscle inflammation for a long time, the effectiveness of this formulation including frying process 
have been never studied. This study aim to determine the constituents of oil formulation prepared 
following traditional recommendation. (E)-4 (3', 4’-dimethylphenyl) but-3-en-1-ol, curcuminoids and (E)-1-
(3,4-dimethoxyphenyl) butadiene (DMPBD), anti-inflammation compounds, were used as the markers.  
Rhizomes of Zingiber cassumunar were chopped into tiny pieces and then fried with vegetable oil by ratio 
2:1 (rhizome: oil). Five vegetable oils were selected for frying Zingiber cassumunar rhizomes. They were 
palm oil, rice barn oil, sunflower oil, coconut oil and sesamum oil. The compositions of Phlai oil were 
identified by using thin layer chromatography and gas chromatography. Anti-inflammatory activity of oil 
formulation also was investigated by ELISA technique and stability of formulation was studied by storing 
in accelerated conditions. The chromatograms revealed that Phlai oil composed of several components 
particularly (E)-4 (3', 4’-dimethylphenyl) but-3-en-1-ol and curcuminiods. There were not different 
compositions in Phlai oils that were prepared with different vegetable oils. However, Phlai oil performed 
by rice barn oil presented the highest anti-inflammatory activity. More than 80% of (E)-4 (3', 4’-
dimethylphenyl) but-3-en-1-ol and curcuminiods still remained in formulation after kept under 50 oC for 1 
month. Therefore, Phlai oil prepared by traditional process might be used for muscle inflammation 
treatment as follow traditional recommendation. The clinical study of this formulation also is required for 
approving its efficacy.   
 
Acknowledgement: The grants from the Department of Thai Traditional and Complimentary Medicine, 
Ministry of Public Health and Sirindhorn College of Public Health are acknowledged. 
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Triptolide Loaded Drug Delivery System Decreasing Its Toxicity In Vivo 
Li Zhang, Qiang Li, Hao Xu, Teng-teng wang, Qiong wang, Qi Shi, Yong-jun Wang and Qian-qian Liang*

Shanghai University of Traditional Chinese Medicine, Shanghai 
Triptolide (TP), from the traditional Chinese herb medicine Tripterygium wilfordii Hook F has the efficacy 
of strong anti-tumor effects in cancer therapy and immunosuppression function in immune-related 
diseases. Except its medical and health function, TP also shows multiple pharmacological side activities, 
such as liver and kidney toxicity, myelosuppression. To reduce the side effects, a novel nano drug carrier 
system (TPH) containing TP using γ-PGA-grafted- L-phenylalanine ethylester copolymer as the carrier 
was farbracted. TPH was characterised using photon correlation spectroscopy, transmission electron 
microscopy. The results demonstrated that carrier system had an average diameter of 98±15nm, 
PDI=0.18; the encapsulation efficiency is 48.6 %, and with control released manner. In this study, we find 
TPH improved the survival rate of TP treat mice and no effect on the thymus index, spleen index, and on 
the blood biochemical index as compared with free TP treated group. TPH significantly reduce toxicity in 
vivo. 
 
Keywords: Triptolide, drug carrier, reduce toxicity in vivo. 
 

 
Figure1. Formation of  triptolide loaded nanoparticles with self-amssembling γ-PGA-grafted- L-
phenylalanine ethylester (TPH) 
 

 
Figure2. Surive rate of mice received triptolide by tail vein injection on the day of 0,4,7,9.  A Control,B 
0.5mg/ml triptolide+NPs ,C 2mg/ml triptolide, D 1mg/ml triptolide  ,E 0.5mg/ml triptolide    
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Standardisation of Chinese Materia Medica: Progress in the EU, HKSAR and AU 
Kelvin Chan 

University of Western Sydney, Sydney 
Liverpool John Moores University, Liverpool 

Demand of regulated standardisation on Chinese materia medica (CMM) and herbal medicines (HM) 
has been an issue since the 1990s [1]. Problems and difficulties arise in the quality assurance of HM due 
to unidentified chemical entities with unknown bioactive components. Traditional Chinese medicine (TCM) 
practitioners prescribe herbal mixtures in their practice. All these factors present challenges for regulatory 
agencies to monitor quality and set standards for herbal medicines. The CMM that occupy majority of the 
world market share come from suppliers to TCM practice and for manufacturing Chinese medicines [2]. 
Using CMM as examples the presentation aims to demonstrate how CMM standardisation has 
progressed to quality-control HM and R&D of HM can be influenced by regulatory issues.  
 
Variation of regulatory requirements:  Registrations of herbal products differ widely among different 
regions for TCM practitioners to prescribe CMM formulae and manufacturers to produce HM for the 
market (4, 5). In Europe, the Committee of Experts on Quality and Safety Standards for Pharmaceutical 
Practices and Pharmaceutical Care (CD-P-PH/PC) carried out in 2008/2009 a survey on the status of 
TCM.(See Box1) [5].  
 
Regional R&D in standardization of CMM: Examples of CMM standards will be drawn on those used in 
the Hong Kong Chinese Materia Medica Standards (HKCMMS) scheme, the European Directorate for 
Quality of Medicines & Healthcare (EDQM) in the EU, and the Therapeutic Drug Administration (TGA) in 
Australia. 
 
References 
1. Chan K: J.Ethno-pharmacol. 96 (2005) 1-18; 2. Helmut Kaiser Consultancy HKC22. TCM: Market. 
www.hkc22.com; 3. Leung KSY & Chan K: J Compl.Integr.Med 2004, 1:1; 4. Chan K, et.al: BMC 
Chinese Medicine, 4: 18. Doi: 10.1186/1749-8546-4-18; 5. Chan K. In: TCM and Contemporary Society: 
Theory and Practice in the Global Age, Editor: Ching-I Tu, published by Rutgers University, New Jersey; 
2015 in press.  
 
Box 1. Summary of Survey on TCM Practice in Europe (Adopted from reference 6) 

 unlicensed medicines manufactured outside Europe often do not comply with international or 
European quality standards;  

 herbal products used in TCM ranging from medicines, foodstuffs, food supplements, cosmetics 
to borderline products;  

 major differences and approaches on legal status of TCM exists in regions in Australia, China, 
Europe, and North America  

 a lack of harmonised requirements for the qualification, training and professional regulation of 
persons practising TCM;  

 a lack of or insufficient knowledge about the impact of TCM in medical and pharmaceutical 
practices and public health;  

 a need for harmonised policies on safety & surveillance of herbal products and practices for 
consumers and patients  

 a need for specific training for TCM-prescribers, dispensers, practitioners and therapists. 
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Hayiqufeng Cataplasm: Simultaneous Determination of Ferulic acid, Harmine, Harmaline and 
Berberine Hydrochloride as well as Investigation into Anti-inflammatory and Analgesic Effects 

Murat Kizaibek1,2*, Didar Bahytjan1,2, Angsar Taldau1,2, Lazzat Tursynbai1,2 and Gulnar Ersinali3 
1 Traditional Kazakh Medicine Research Institute of Ili Kazakh Autonomous Prefecture, Xinjiang 

2 TCM Hospital of Ili Kazakh Autonomous Prefecture, Xinjiang;  
3 Xinjiang Medical University, Xinjiang

Aim 
Hayiqufeng cataplasm is a novel preparation which was resulted from the development of a traditional 
Kazakh herbal preparation, Hayiqufeng paste, and mainly composed of aerial part of Peganum harmala, 
dried cortex of Phellodendron chinense, and Sahar (an alkaline substance obtained from the ashes of 
Haloxylon persicum), etc. This paper is to establish a method for the simultaneous determination of ferulic 
acid, harmine, harmaline and berberine hydrochloride in Hayiqufeng Cataplasm; To perform a preliminary 
investigation into the analgesic and anti-inflammatory effects of Hayiqufeng Cataplasm using 
experimental animal models. 
 
Methods 
A reversed-phase high-performance liquid chromatographic method has been developed for 
simultaneous determination of ferulic acid, harmine, harmaline and berberine hydrochloride in Hayiqufeng 
Cataplasm. The chromatographic separation was carried out on an Agilent TC-C18 analytical column 
(4.6mm×250mm, 5µm) using a mixture of methanol and 1% phosphoric acid solution ( adjusted to pH 
4.20 using triethylamine) as mobile phase with gradient elution at a flow rate of 1.0 ml/min. UV detection 
was performed at 320 nm, keeping column oven temperature at 25 degrees. The analgesic activity was 
evaluated using hot plate test and acetic acid-induced writhing test in mice, while the anti-inflammatory 
activity was assessed using xylene induced ear edema in mice and carrageenan- induced paw edema in 
rats. 
 
Results 
The retention times were 18.1, 18.8, 20.7 and 22.8 min. for ferulic acid, harmine, harmaline and berberine 
hydrochloride, respectively. Calibration plots were linear (r>0.998) over the concentration range 
12.0~60.0µg/mL for ferulic acid, 48.0~240.0µg/mL for harmine, 44.4~222.0µg/mL for harmaline and 
152.2~761.0µg/mL for berberine hydrochloride. The method was validated for linearity, precision, 
recovery, stability and repeatability. The proposed method was successfully used for quantitative analysis 
of capsules. No interference from any component of pharmaceutical dosage form was observed. 
Hayiqufeng cataplasm showed significant analgesic effects against both thermally and chemically 
induced pain in mice, and also exhibited significant inhibition of xylene-induced edema in mice and 
carrageenan- induced edema in rats. 
 
Conclusion 
Validation studies revealed that the method is specific, reliable, and reproducible, and suitable for the 
determination of ferulic acid, harmine, harmaline and berberine Hydrochloride in Hayiqufeng Cataplasm. 
The findings also indicate that Hayiqufeng Cataplasm possess anti-inflammatory and analgesic effects. 
 
Keywords: Hayiqufeng cataplasm, ferulic acid, harmine, harmaline, berberine hydrochloride, HPLC, anti-
inflammatory and analgesic effects, traditional Kazakh medicine 
 
Acknowledgement: This study was supported by Innovation & Development Fund for Research 
Institutions of Xinjiang Uighur Autonomous Region (Grant No. 2013002). 
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Fig. Reverse phase HPLC chromatogram of Hayiqufeng Cataplasm 
(1) ferulic acid; (2) harmine; (3) harmaline; (4) berberine hydrochloride 
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Triptolide Inhibits MCF-7 Cell Growth via Estrogen Receptor-α-related Pathways 
Guofeng Pan,Yan Zhao and Xingzhong Feng* 

Beijing Shijitan Hospital affiliated to Capital Medical University, Beijing 
Triptolide, a diterpenoid triepoxide from the traditional Chinese medicinal herb Tripterygium wilfordii Hook. 
f., is a potential treatment for autoimmune diseases as well a possible anti-tumor agent. It inhibits the 
proliferation of breast cancer cells in vitro and in vivo. In this study, its ability to block the proliferation of 
breast cancer and its molecular mechanism of action were investigated. Triptolide inhibited the 
proliferation of breast cancer MCF-7 cells in vitro. Levels of ERα and phosphorylated ERK were all 
reduced by triptolide treatment. Triptolide prohibited phosphorylated ERK expression, leading to 
MEK/ERK/ER pathway arrest. Triptolide interrupted the ERK pathway that is crucial for cell proliferation, 
survival and inflammation. To further validate this finding, overexpression of ERα in MDA-MB-231 cells 
significantly enhanced triptolide’s inhibitory effects. In and in vivo tumor xenograft model, treatment of 
triptolide significantly reduced tumor size and weight compared with vehicles. We also found that triptolide 
reduced ERα expression and inhibited phosphorylated ERK expression following the stimulation of cells 
with estrogen. This result suggests that triptolide might be a candidate for prevention of ER-positive 
breast cancer cell lines because it prevents tumor formation and development. 
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The Effect of Wu-Tou-Tang on the Expression of CCR5, MIP-1α and RANTES in Rats 
 with Collagen Induced Arthritis 

Qingqing Guo1,2, Kang Zheng1,2, Yukun Zhao1, Danping Fan1, Aiping Lu3 and Xiaojuan He1* 
1 China Academy of Chinese Medical Sciences, Beijing 

2 Southwest Jiaotong University, Chengdu 
3 Hong Kong Baptist University, Kowloon, Hong Kong 

Wu-Tou-Tang as a classic Traditional Chinese Medicine formula is extensively used for the treatment of 
rheumatoid arthritis (RA). Although its clinical therapeutic effects are widely accepted in eastern Asian 
countries, its mechanism of action is still unclear. The chemokine receptor CCR5 play an important role in 
RA by interacting with MIP-1α and RANTES and then recruiting monocytes/macrophages and T cells. 
Therefore, this study is to investigate the effect of Wu-Tou-Tang in regulating the expression of CCR5, 
MIP-1α and RANTES in SD rats with CIA. Male SD rats were induced by type II collagen to establish 
arthritis model. Then, these rats were randomly divided into five groups: normal group, CIA group, Wu-
Tou-Tang low dose group (3.75g/kg, once a day), Wu-Tou-Tang high dose group (7.5g/kg, once a day), 
and methotrexate group (1mg/kg, once a week). All agents were intragastric administered for 4 weeks. 
The rats in normal group and CIA group were administered with the same volume of saline. The 
concentrations of MIP-1α and RANTES in rat serum were detected by ELISA. The mRNA levels of MIP-
1α and RANTES in ankle joints were examined by real-time PCR. And the expression of CCR5 in ankle 
joint was determined by immunohistochemistry and western blot. The results showed that treatment with 
Wu-Tou-Tang inhibited the severity of CIA rats. Wu-Tou-Tang significantly reduced the protein and mRNA 
levels of MIP-1α and RANTES in serum and ankle joints of CIA rats. The expression of CCR5 in ankle 
joints was also significantly decreased in Wu-Tou-Tang treated rats compared with CIA rats. In 
conclusion, Wu-Tou-Tang treated CIA rats partly through decreasing the expression of CCR5, MIP-1α 
and RANTES. 
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Tetramethylpyrazine Promotes Migration of Neural Precursor Cells via Activating the 
Phosphatidylinositol 3-kinase Pathway 

Xiangying Kong†*, Micun Zhong†, Xiaohui Su, Hongye Wan, Yanjun Zhang and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Stem cell therapy may provide a novel therapeutic method for the replacement and regeneration of 
damaged neural cells in the central nervous system. However, insufficient stem cell migrating into the 
injured regions limits its applications. Although tetramethylpyrazine (TMP) originally isolated from 
Ligusticum walliichi (Chuanxiong), has been widely used to treat ischemic stroke in the clinic for many 
years because of its role in neuroprotection, how TMP impacts the migration of neural 
progenitor/precursor cells (NPCs) and what is the underlying cellular and molecular mechanism remain 
largely unknown. Here we found that TMP promoted NPC migration through increasing the expression 
and secretion of stromal cell-derived factor 1 (SDF-1), a chemokine has been well demonstrated to direct 
NPC cell trafficking, in a dose-dependent fashion as analyzed by using different methods. The role of 
TMP in NPC migration could be inhibited by AMD3100, a CXCR4 antagonist. Further investigation of the 
molecular mechanisms revealed that TMP treatment rapidly activated phosphatidylinositol 3-kinase 
(PI3K)/Akt, protein kinase C (PKC) and extracellular signal-regulated kinase (ERK), but not Pyk2, in 
NPCs. NPC migration could be blocked by using pharmacological inhibitors for these signaling pathways 
such as LY294002 (a PI3K inhibitor), Myr-ΨPKC (a PKC inhibitor), and an ERK1/2 inhibitor. Furthermore, 
TMP enhanced NPC migration towards the ischemic region in the MCAO rat model. Our findings provide 
mechanistic insights into the role of TMP in treating the neuropathological diseases, which suggest that 
TMP may be used as a potent drug for improving NPC migration in stem cell-based therapy. 
 

 
 

Fig 1. TMP promotes NPCs 
migration detected by wound 
healing assay. (A) NPCs were 
seeded on Petri dishes and 
cultured for at least 48 h till 
confluence before treatment with 
DMSO (solvent control) or different 
concentrations of TMP (2, 10, 50 
g/mL). A wound was made by 
dragging a sterile yellow pipette tip. 
Images were collected every 15 
min for a period of 12h, using 
phase-contrast microscopy and 
were collected with a video 
camera. The images shown are 
representative of three 
independent experiments. 
Migration area (B) and distance (C) 
was digitalized and analyzed by 
image-processing software. The 
effects of TMP on the viability of 
NPCs for 24 h and 72 h were 
tested by MTS (D) or Cell 
Proliferation ELISA BrdU 
(colorimetric) method (E). The data 
are expressed as the mean ± SD of 
three independent experiments. *P 
< 0.05, **P<0.01 and ***P<0.001 
significantly different from Control. 
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The Short-time Estrogenic Activity of QiBaoMeiRan Formula  
on Reproductive Tissues in Immature Mice 

Ying Xu, Xiao-ping Ma, Jin-na An, Ya-kun Qu, Jie Ding and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

A Chinese herbal preparation, QiBaoMeiRan formula (QBMR) had estrogenic effect on ovariectomized 
rats after long-term administration in previous study. The uterus and vagina are negatively influenced by 
estrogens in hormone therapy. QBMR as a Phytoestrogen, the effects on uterus and vagina after short-
term administration and the mechanism of estrogen receptor (ER) pathway have not been studied. Here, 
we undertake a characterization of estrogenic features using an in vivo immature mice model together 
with in vitro studies for further molecular characterization. Immature mice were treated with QBMR at 
doses of 1.125, 2.25 and 4.5g/kg for 7 days. QBMR 1.125 and 2.25 g/kg induced an early and prolonged 
estrous stage, promoted the growth and development of reproductive tissue and up-regulated 
expressions of ERa and ERb  in uterus and vagina. QBMR had a clearly stimulatory effect on proliferating 
cell nuclear antigen (PCNA) in vagina but not in uterus. QBMR could significantly induce luciferase 
expression from an ER a/b-estrogen response element (ERE) luciferase reporter, and induced expression 
of ERa and ERb in MCF-7 cells. All activities were significantly inhibited by the estrogen antagonist ICI 
182,780. This study demonstrates that QBMR exert activity through ER-ERE dependent pathway and 
preferentially activate ERb than ERa. 
 

Fig 2. Schematic illustration showing 
putative-signaling pathways involved in TMP-
mediated migration in rat NPCs. TMP 
induced SDF-1 secretion by BMECs, NPCs 
and injured tissues, which mediated 
engagement of the CXCR4 receptor, 
stimulates the PI3K pathway. In turn, SDF-
1/CXCR4 axis activates PI3K/PKCζ/ERK1/2 
pathways leading to NPCs migration and 
proliferation. In addition to this, SDF-
1/CXCR4 axis can also activate another 
distinct pathway – PI3K/Akt, which can also 
lead to NPCs migration and survival. 
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Fig.1 The effects of QiBaoMeiRan formula (QBMR) treatment on the expression of estrogen receptor 
(ER) a 、 estrogen receptor (ER) b and proliferating cell nuclear antigen(PCNA) in the uterus and 
vagina.( Ⅰ ) untreated  immature  mice; ( Ⅱ ) 1.125 grams/kg; (Ⅲ ) 2.25 grams/kg; and (Ⅳ )4.5 
rams/kgQBMR,and(Ⅴ)EV. 
 

     
 
Fig.2 Activity of QBMR extract (QBMRE) on estrogen response element (ERE)-reporter gene expression 
in MCF-7 cells. QBMRE refers to QBMR ethanol extracts, ICI to the estrogen antagonist ICI 182,780, and 
E2 to 17β-estradiol. Induction of ERE–luciferase in MCF-7 cells stably transfected with an ERE–luciferase 
reporter gene.(A) QBMR ethanol extracts on estrogen response element (ERE)-reporter gene expression 
in MCF-7 cells. (B)The combination of QBMR ethanol extracts and E2 on estrogen response element 
(ERE)-reporter gene expression in MCF-7 cells. Data are the mean standard deviation of quadruplicate 
analyses, expressed relative to that of treatment with 0.1% DMSO. (*) p<0.05, compare with DMSO; (**) 
p<0.01, compare with DMSO; (#) p<0.05, (##) p<0.01, compare with QBMRF or 10-9μM E2. 
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Total Saponin from Anemone flaccida Fr. Schmidt Abrogates Osteoclast Differentiation and Bone 

Resorption via the Inhibition of RANKL-induced NF-κB, JNK and p38 MAPKs Activation 
Xiangying Kong, Wenbin Wu, Yue Yang, Hongye Wan, Xiaomin Li, Michun Zhong, Hongyan Zhao, 

Xiaohui Su, Shiwei Jia, Dahong Ju and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Osteoclasts, bone-specialized multinucleated cells, are responsible for bone destructive diseases such as 
rheumatoid arthritis and osteoporosis. Natural plant-derived products have received substantial attention 
given their potential therapeutic and preventive activities against bone destructive diseases. In the 
present study, we investigated the effects of total saponin (TS) from Anemone flaccida Fr. Schmidt, on 
receptor activator of nuclear factor-κB ligand (RANKL)-induced in vitro osteoclast differentiation. We 
observed that TS concentration-dependently inhibited RANKL-induced osteoclast formation from RAW 
264.7 cell and bone marrow-derived macrophages (BMMs), as well as decreased extent of actin ring 
formation and lacunar resorption. The RANKL-stimulated expression of osteoclast-related transcription 
factors were also diminished by TS. Moreover, TS blocked the RANKL-triggered TRAF6 expression, 
phosphorylation of mitogen-activated protein kinases (MAPKs) and IkB-α, and inhibited NF-κB p65 DNA 
binding activity. Furthermore, TS almost abrogated the nuclear factor of activated T cells (NFATc1) and c-
Fos expression. Taken together, our results demonstrated that TS suppresses RANKL-induced 
osteoclast differentiation and inflammatory bone loss via the down-regulation of TRAF6 level, suppression 
of JNK and p38 MAPKs and NF-κB activation, and subsequent decreased expression of c-Fos and 
NFATc1. Therefore, TS may be a potential agent and needs to be more evaluated in vivo or in clinical 
trials to become a therapeutic for lytic bone diseases. 

 
 
Fig 1. TS abrogates osteoclast resorptive activity. RAW264.7 cell were cultured in the presence of 
RANKL with different concentrations of TS (0.1, 0.5 and 2.5 ug/ml) for 6 days. Then stained by toluidine 
blue (A) or by scanning electron microscopy (SEM,B) or double stained with Honest 33258 (nuclear 
staining) and rhodamine-phalloidin (F-actin structure) (C). Quantitative analysis shows the percentage of 
bovine bone slice surface occupied by resorption lacunae (D) for toluidine blue staining and E for SEM), 
and percentage of osteoclasts forming F-actin rings (F). The effects of TS on the viability of RAW 264.7 
cells for 48 h were tested by MTS (G). ###P < 0.001 significantly different from Control. *P < 0.05, 
**P<0.01 and ***P<0.001 significantly different from RANKL only group. 
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Treatment with QiBaoMeiRan, 
 a Chinese Herbal Formula Prevents Bone Loss in Ovariectomized Rat 

Ying Xu, Xiao-ping Ma, Jin-na An,Jie Ding, Ya-kun Qu,Guo-jing Dai, Zhen-li Liu, 
 Zhi-qian Song and Na Lin* 

China Academy of Chinese Medical Sciences, Beijing 
Objective 
Hormone replacement therapy (HRT) has been used as an effective treatment for the prevention of bone 
loss in postmenopausal women. In our previous study, QiBaoMeiRan Formula (QBMR) had estrogenic 
activity and could relieve symptoms of hot flushes and body weight increase induced by estrogen decline. 
However, no evidence base links QBMR to preventing bone loss. The aim of this study is to investigate 
the effect of QBMR on bone loss. 
 
Methods 
The ovariectomized (OVX) rat model was established, and OVX rats were treated with QBMR at doses of 
0.875, 1.75, and 3.5 g/kg per day for 8 weeks. Biochemical parameters, bone mineral density, trabecular 
bone structural morphometric traits and histological characteristics were assessed. 
Results   QBMR treatment significantly decreased the raise of serum alkaline phosphatase, bone Gla-
proteinand and C-telopeptide fragments of type I collagen and decreased the decline of serum calcium 
and phosphorus in circulation of OVX rats. QBMR completely corrected the decrease of the bone mineral 
density (BMD) in lumbar vertebra (L4-6th) comparable to the Sham group. In addition, QBMR treatment 
also significantly ameliorated the decrease of femur trabecular bone structural parameters, bone volume 
fraction （BV/TV）, trabecular number (Tb.N), trabecular thickness (Tb.Th) and BMD as well as the 
increase in trabecular separation (Tb.Sp) by Micro-CT scanning. These were also confirmed by bone 
histological results that showed its protective action. 
 
Conclusions 
Our results indicated that QBMR had a definite anti-bone loss effect and will have potential to be used for 
the treatment of postmenopausal osteoporosis. 
 

Fig 2. Schematic model for effect of TS on the 
osteoclast differentiation. The figure summarizes 
the results presented in this study. Red X mark 
indicate that an inhibition or a downregulation in 
osteoclast was observed. 
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Figure.1 The effects of QiBaoMeiRan formula (QBMR) treatment on the histology of femur in the OVX 
rats. 
 

 
Figure.2A, B The effects of QiBaoMeiRan formula (QBMR) on Depicts 2D and 3D (rectangle) images of 
proximal femur metaphyses (the 500μm under the lowest point of the epiphyseal plate) taken ex vivo by 
Micro-CT. (i) Sham, (ii) ovariectomised (OVX), (iii) 0.875g/kg QBMR, (iv)1.75g/kg QBMR, (v) 3.5g/kg 
QBMR and (vi)EV groups. 
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Aloe Vera for the Treatment of Prostate Cancer 
Wing Lam, Zaoli Jiang, Linlin Chen, Rong Hu, Meicun Yao, Fulan Guan, 

 Shwu-Huey Liu and Yung-Chi Cheng* 
Yale University School of Medicine, Connecticut 

Androgen/androgen receptor (AR) signaling pathway plays a key role in the development of benign 
prostate hyperplasia (BPH) and prostatic cancer; androgen receptor targeted therapy has become a 
major focus for the treatment of prostate cancer. Based on our comprehensive herbal screening 
database, Aloe (Aloe Vera water extract) showed inhibition on AR driven luciferase activity of 22RV1 
triggered by dihydrotestosterone (DHT). Aloe also inhibited PSA and KLK2 mRNA expression by down 
regulating AR protein (two isoforms) of 22RV1 cells with or without DHT. 4 different preparations of Aloe 
showed different potency in inhibiting AR driven luciferase activity and down regulating AR protein. 
MG132 (a proteasome Inhibitor) could counteract the action of Aloe in down-regulating AR protein. This 
suggests that Aloe down regulated AR protein by promoting the proteasome degradation pathway. 
Moreover, Aloe also inhibited AR mRNA expression but not via inhibiting AR gene promoter activity. Aloe-
emodin was found to play a key role in Aloe action. However, equivalent dose of Aloe-emdoin showed 
weaker inhibition on AR mediated transcriptional activity than the whole extract of Aloe. This suggests 
that there is active chemical(s) or other chemicals of Aloe may enhance the action of Aloe-emodin against 
AR.  In culture, Aloe showed stronger cell growth inhibition on AR positive cells, LNCAP and 22RV1 than 
that on AR negative cells, DU145. In vivo, Aloe (1g/kg, BID) inhibited both 22RV1 and Du145 xenograft 
tumor growth. In conclusion, Aloe or its active chemical(s), alone or in combination with other modality, 
could be developed for the prevention or the treatment of prostate hyperplasia and prostate cancer with 
or without AR expression. Currently, no other approved drugs have this unique mechanism of action. 
 
This work was supported by grant (1PO1CA154295-01A1) from National Cancer Institute (NCI), NIH, 
USA. Yung-Chi Cheng is a fellow of National Foundation for Cancer Research, USA. 
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Identify NRF2 Inducible Chinese Herbs for Protection of Oxidative Stress 
Wing Lam, Zaoli Jiang, Mimi Chen, Rong Hu, Linlin Chen, Fulan Guan, 

 Shwu-Huey Liu and Yung-Chi Cheng* 
Yale University School of Medicine, Connecticut 

NRF2 (nuclear factor (erythroid-derived 2)-like 2) is a master transcriptional factor that regulates over 200 
other genes for anti-oxidation and detoxification. Chronic oxidative stress is a key factor of carcinogenesis 
and many other diseases.  Herbs, capable in inducing NRF2, may be useful for cancer prevention. 250 
commonly used Chinese herbs were examined for NRF2 induction using luciferase reporter assays. 8 
herbs could induce NRF2 in HEK-293 cells and HepG2 cells. Among these 8 herbs, Andrographis 
paniculata (B2), Chrysanthemum morifolium (H3) and Curcuma wenyujin (J10) induced NRF2 without 
triggering reactive oxygen species (ROS). These three herbs could induce nuclear translocation of NRF2, 
but the extent and duration of induction varied among these herbs for HEK-293 cells and HepG2 cells. 
These herbs induced NRF2 protein not by up-regulation of NRF2 mRNA or down-regulation of Keap1 
protein.  RT-qPCR results indicated that these herbs induced NRF2 target genes: NQO1 (NAD(P)H 
dehydrogenase [quinone] 1) mRNA and HO1(heme oxygenase-1) mRNA to different extents and 
durations in both cell lines. B2 had relative stronger effect on HO1 mRNA induction. B2 could reduce cell 
growth inhibition or H2AX-ser139 phosphorylation (DNA damage marker) of HepG2 cells caused by 
H2O2. As other previous report, andrographolide (from B2) showed NRF2 induction activity in HEK-293 
cells and HepG2 cells. In vivo, B2 (1g/kg) showed significant induction of HO1 in mouse colon tissue but 
not in the brain and liver following 6h treatment.  This suggests that active chemical(s) B2 could not be 
absorbed or could be easily metabolized in the circulation. B2 has potential to be developed as an anti-
oxidant reagent for colon cancer prevention or other colon diseases caused by oxidative stress.  
 
This work was supported by grant (1PO1CA154295-01A1) from National Cancer Institute (NCI), NIH, 
USA. Yung-Chi Cheng is a fellow of National Foundation for Cancer Research, USA. 
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18beta-Glycyrrhetinic Acid Induces Apoptosis via Upregulating ROS in HaCaT Cells 
Jintao Gao and Chuanjian Lu* 

Guangdong Provincial Hospital of Chinese Medicine, Guangdong 
The Second Clinical College of Guangzhou University of Chinese Medicine, Guangdong 

Guangdong Provincial Academy of Chinese Medical Sciences, Guangdong 
Background 
Psoriasis is a chronic inflammatory skin disease affecting approximately 2% of the population worldwide. 
The hyperproliferative nature of psoriasis lesions was associated with diminished apoptotic cell death and 
increased resistance to apoptosis in keratinocytes. Therefore, agents with the ability to inhibit keratinocyte 
proliferation through apoptosis induction are potentially useful for psoriasis treatment. 18beta-
Glycyrrhetinic acid (GA), a natural compound extracted from liquorice, has been known to have diverse 
pharmacological effects such as anti-inflammatory, anti-viral and anti-cancer activities.  
 
Objective 
To evaluate the effects of GA on cultured HaCaT cells and elucidate the mechanisms of action involved. 
 
Methods 
GA, re-suspended in DMSO, was prepared to treat HaCaT cells with different concentration. Cell viability 
was assayed by CCK-8. PE Annexin V detection kit (BD Pharmingen) and DCFH-DA (Sigma) were used 
to measure apoptosis and ROS repectively by flow cytometry. N-acetylcysteine (NAC), a specific ROS 
inhibitor, was applied to suppress the ROS production.  
 
Results 
GA was found to inhibit HaCaT cells growth in a dose-dependent manner (Fig 1A) and be capable of 
inducing apoptosis in HaCaT cells (Fig 1B).  Furthermore, in the presence of GA, intracellular ROS levels 
were significantly increased (Fig 1C). Interestingly, pretreatment with 5 mM NAC remarkably restored GA-
mediated HaCaT cells growth inhibition (Fig 1D) and apoptosis (Fig 1E). These results indicated that GA-
induced apoptosis in HaCaT cells is associated with the generation of ROS. 
 
Conclusions 
These datas offer the rationale for further in vivo and preclinical investigation of GA against psoriasis. 
 
Keywords: Psoriasis; HaCaT; 18beta-Glycyrrhetinic acid; Apoptosis; ROS 
 

 
Fig 1. GA induces apoptosis via upregulating ROS in HaCaT cells. 
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Xanthones from Swertia mussotii Plant as Multi-target Addressed Anti-diabetic Agents 
Cuiting Luo, Huanhuan Zheng and Heru Chen* 

Jinan University, Guangdong 
Swertia mussotii Franch (SM), locally called “sang di” or “zang yin chen”, is a traditional Tibetan folk 
medicine used to treat the febrile diseases in the liver and gallbladder. Traditionally, SM is not used as 
anti-diabetic agent; while some other plants belonging to the same Swertia genus like Swertia 
kouitchensis, Swertia japonica, and Swertia chirayita have been reported for their anti-diabetic activity. In 
the present investigation, 32 xanthones including 5 new compounds have been isolated from the ethanol 
aqueous extract of SM. Carefully screening of the xnthones as anti-diabetic agents was carried on. The 
results indicated that 1,3,7,8-tetrahydroxyxanthone, 1,3,5,8-tetrahydroxyxanthone and 2,3,6,8-
tetrahydroxyxanthone-7C-(b-d-glucoside) were good antioxidants and -glucosidase inhibitors. 1,3,5,8-
tetrahydroxyxanthone was also confirmed as a potent inhibitor of aldose reductase (ALR2). This xanthone 
was the most active -glucosidase and ALR2 inhibitor, with IC50 values of 5.20.3 M and 88.61.6 nM, 
respectively. Given the overall profile, 1,3,5,8-tetrahydroxyxanthone is considered to be the most 
promising multitarget antidiabetic agent, and may have potential for the treatment of both diabetes and 
diabetic complications. This is the first compound screened from natural medicinal plant as multi-target 
addessed antidiabetic agent. Further in vivo studies of this candidate are planned. 
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Drug Discovery from the Toad 
Ren-Wang Jiang* and Hai-Yan Tian 

Jinan University, Guangdong 
Toads live in a hostile environment with densely colonized bacteria, fungi and viruses and a variety of 
predators. Growing in such a tough and unpredictable environment, the toad should develop a unique 
defense mechanism. We hypothesize that the toad use chemical defenses against those microbial 
attacks and threat from herbivores, and such defensive compounds might be beneficial to human being 
for fighting diseases. 
 
In order to test this hypothesis, we have been interested in the biologically active substances present in 
untapped and diverse source of toads. So far, more 200 compounds including 14,15-
epoxybufadienolides, 14-hydroxybufadienolides, fatty acid and amino acid conjugated bufadienolides, 
structurally rearranged bufadienoides and C23 steroids. Some of them demonstrated strong antitumor 
activities, while some others showed potent inhibitory effect against Na+,K+-ATPase. The isolation, 
structural identification and modification and biological activities are discussed in this presentation. 
Discovery of the active components possessing strong antitumor activity and cardiactonic activity 
highlights the potential of toad as a bioresource for drug discovery. 
 

 
 
This work was supported by grants from the Guangzhou industry-university collaborative innovation major 
projects (R. W. Jiang) and the 111 Project (no. B13038) from the State Administration of Foreign Experts 
Affairs of P. R. China. 
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Study on the Chemical Material Base, Function Characteristics, Formula Principles, 
Pharmacodynamic Material Base, and Pharmacologic Targets & Mechanisms of a Chinese Herbal 
Formula Compound Xueshuantong Capsule (CXC) Based on the Multi-disciplinary Technologies 
Hong Liu1, Zhong Wu1, Pei-bo Li1, Wei Peng1, Yong-gang Wang1, Chao-feng Long2 and Wei-wei Su1* 
1 Sun Yat-sen University, Guangzhou; 2 Guangdong Zhongsheng Pharmaceutical Co.,Ltd, Dongguan 

Compound Xueshuantong Capsule (CXC) is a traditional Chinese herbal formula comprised of Panax 
notoginseng, Radix astragali, Salvia miltiorrhizae, and Radix scrophulariae, performing excellent effects 
on treating cardiovascular diseases in South China. Basing on the combination of multiple modern 
technologies like systematic chemical profiling, network pharmacology, fingerprint-pharmacodynamics, 
and fluorescence imaging in vivo, our team focus on building up a scientific and novel research pattern to 
study traditional Chinese herbal formulae in treating cardiovascular diseases. Taking CXC as the 
research carrier, the present study was thus designed to explore the chemical material base, clarify the 
function characteristics, explain the pharmacodynamic material base, illustrate the formula principles, 
improve the quality control, and reveal the underlying efficacy targets and mechanisms based on the 
combination of multi-disciplinary techniques.  
 
Conclusions drawn from our study: CXC can perform multiple effects on hemorheology, oxidative stress, 
energy metabolism, inflammation, and hepatorenal function; Panax notoginseng has the highest efficacy 
contribution and can significantly regulate red blood cell (RBC) deformability and blood clotting activity to 
improve microcirculation disturbance, while Radix astragali, Salvia miltiorrhizae, and Radix scrophulariae 
can significantly reduce RBC aggregation to prevent blood hypercoagulability; Ginsenoside Rb1 (RBC 
aggregation), panaxytriol (RBC aggregation), angoroside C (platelet aggregation), protocatechualdehyde 
(intrinsic clotting activity), ginsenoside Rd (RBC deformability), and calycosin-7-O-β-D-glucoside (extrinsic 
clotting activity) are the core bioactive components to improve blood circulation in CXC; Among 115 
thrombosis disease-related targets, 41 may be affected by CXC, therein, F2, PDE5A, ACE, FDP, FIB, 
ATIII, iNOS, vWF are further experimentally confirmed to be the key targets in treating cardiovascular 
diseases.   
 
Graphic abstract is depicted below:  
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Rapid Evaluation of Developmental Toxicity of 10 Gynecological Traditional Chinese Herbal Drugs 

in Zebrafish Embryos 
Jie-feng Chen, Meng-ping Liu, Min Liao, Zuan-guang Chen, Zhi-yong Xie and Mei-cun Yao* 

Sun Yat-sen University, Guangdong 
Object 
To evaluate the developmental toxicity of 10 gynecological traditional Chinese herbal drugs, including 
which are not recommended for pregnant women, in zebrafish embryos.  
 
Methods 
Aqueous extraction of different herbs were conducted on a serial dilutions with fish medium (E3) and the 
solutions of gradient concentration were exposed to zebrafish embryos (30 embryos per concentration) at 
6 h post fertilization (hpf). The fertilized eggs were cultivated at 28.5°C with a 12 h/12 h light/dark cycle in 
96-well plates. Zebrafish embryos were observed under microscope for heart rate, abnormal development 
and mortality at 24, 48 and 72 hpf. The rate of embryonic abnormality and death, EC50 values, LC50 
values and teratogenicity index (TI) were calculated for characterize the teratogenic potential of drugs. 
 
Results 
In 10 traditional Chinese herbal drugs, Aloe displayed obvious teratogenic and lethal effects to zebrafish 
embryos, with the EC50 and LC50 values at 0.42 mg/mL and over 0.50 mg/mL. TI was over 1, indicating 
the teratogenicity of Aloe. Yolk edema and notochord malformation were observed, with the EC50 values 
at 0.40 and over 0.22 mg/mL, respectively. No obvious effect to the heart rate was observed. Other drugs 
expect Aloe did not display obvious teratogenic effects to the zebrafish embryos. 
 
Conclusions 
The study shows a rapidly method to evaluate the developmental toxicity of gynecological tradition 
Chinese herbal drugs. The results are in agreement with past studies, indicating the teratogenicity of 
Aloe. 
 
Table 1 
Teratogenic and lethal effects of 10 herbal drugs  
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Fig. 1. Microscope images of zebrafish embryos at 48 and 72 hpf. A, B: normal at 48 and 72 hpf; C: 
exposed to 0.1 mg/mL Aloe at 48 hpf, with yolk edema. D: exposed to 0.5 mg/mL Aloe at 72 hpf, with 
notochord malformation. 
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Halofuginone Induces Autophagy Through Phosphorylation of ULK1 in Colorectal Cancer Cells 
Guoqing Chen, Shuhai Lin and Zhaoxiang Bian* 

Hong Kong Baptist University, Hong Kong 
Macroautophagy (referred as autophagy hereafter) is the primary cellular catabolic program, 
characterized by the formation of double membrane vesicles, known as autophagosomes which 
sequester cytoplasm. Although autophagy is a doubled-ended sword in cancer, the therapeutic 
modulation of autophagy has been regarded as an important and challenging method for cancer 
treatment. In here, we found that halofuginone (HF), which is a derivative of the febrifugine which can be 
extracted from the Chinese herb Dichroa febrifuga Lour., inhibits colorectal cancer (CRC) growth both in 
vitro and in vivo through regulation of Akt/mTORC1 signaling pathway. Furthermore, the phosphorylation 
of ULK1 at Ser757 mediated by mTORC1can induce autophagy after HF treatment. In order to know 
whether HF regulates phosphorylation of ULK1 to impact autophagic flux, autophagic inhibitor 
chloroquine (CQ) and mRFP-GFP-LC3B were used to demonstrate that autophagosome was promoted 
by HF. Taken together, these obtained results imply that HF induces autophagy through phosphorylation 
of ULK1 at Ser757 in colorectal cancer cells. 
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Biological Assessment of Herbal Decoction Dangui Buxue Tang  
Using Hedysari Radix Instead of Astragali Radix 

Lu-Cong Zheng, Jun Xu, Zhong-Zhen Zhao and Hu-Biao Chen* 
Hong Kong Baptist University, Hong Kong 

Biological effects of Danggui Buxue Tang (DBT) and Hongqi DBT (HDBT) were in vitro and in vivo 
compared in terms of immune-regulation and blood enriching to evaluate availability of HDBT. Different 
HDBTs with different drug ratios (Radix Hedysari : Radix Angelicae Sinensis=2:1, 3:1, 4:1, 5:1, 6:1, 7:1 
and 8:1, respectively, w/w) together with DBT (Radix Astragali : Radix Angelicae Sinensis =5:1, w/w) 
were prepared. LPS (lipopolysaccharide)-induced RAW264.7 cell (mouse macrophages) model was 
employed. Production of nitric oxide (NO), the expression of iNOS, COX-2, P42/44 and P38 (the 
phosphorylation of mitogen-activated protein kinases, MAPKs) were used to evaluate immune-regulation 
effects of these different samples. Meanwhile, cyclophosphamide-induced anemic BALB/c mouse model 
was established, of which total white blood cells (WBC) and hematocrit were determined to evaluate the 
effects on blood enriching of the HDBTs and DBT. The results were summarized in the attachments. We 
found all HDBTs and DBTs were nontoxic to RAW264.7 cells. Besides, it can be seen that all HDBTs 
could significantly (p<0.05) inhibit, in dose dependent manners, the production of NO and the protein 
expression of iNOS, COX-2, P42/44 and P38. Almost all the effects were superior to those of DBTs, in 
which the HDBT in 8:1 ratio was the best while the worst was the one in 5:1 ratio. As to the effects on 
blood enriching, the results of WBC and hematocrit also showed that the most HDBTs were better than 
DBT. Among them, HDBTs in 2:1 to 4:1 ratio could most significantly enhance the level of WBC while the 
ones in 8:1 and 2:1 ration were best for enhancing the hematocrit. In comprehensive consideration, 
HDBT in 2:1 ratio was recommended for blood enriching.  
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A Novel, Stable, Estradiol-Stimulating, Osteogenic Yam Protein with Potential 
 for the Treatment of Menopausal Syndrome 

Stephen Cho Wing Sze1*, Kam Lok Wong1, Liang Zhang1, Shiwei Wang1, Tzi Bun Ng2, Lixing Lao1, 
 Ka Wan Li3, Zhang Jin Zhang1, Yan Bo Zhang1, Kai Fai Lee1 and Yau Ming Lai4 

1 The University of Hong Kong, Hong Kong 
2 The Chinese University of Hong Kong, Hong Kong 

3 VU University Amsterdam, Amsterdam 
4 Hong Kong Polytechnic University, Hong Kong 

Background 
Menopause is the period during which the level of estrogen secreted by the ovaries gradually declines 
and patients experience osteoporosis, cognitive decline, hot flush, mood disorder, night sweat, 
depression, nervous tension and insomnia. The current conventional medical treatment to relieve 
menopausal syndrome is hormone replacement therapy (HRT). However, various studies showed that 
HRT might increase the incidence of breast cancer and ovarian cancer. A potential safer alternative for 
menopause is desirable. Previous study revealed that Dioscorea extract improves the status of sex 
hormones, lipids, and antioxidants in menopausal women.  
 
Methods 
The estrogen-promoting component derived from Dioscorea extract has been firstly isolated by fast-
performance liquid chromatography (FPLC); characterized chemically by SDS-PAGE, N-terminal 
sequencing and mass-spectrometry; as well as characterized biologically by acid-, alkaline- and thermo-
stability assays, cell viability assay, chitinase assay and hemagglutination assay. The in vitro and in vivo 
mechanism of estradiol-stimulating action have been studied by electro-chemiluminescence 
immunoassay (ECLIA) kits, real-time PCR and Western blotting analysis. Its pharmacological properties 
for treating menopausal osteoporosis and cognitive decline have been evaluated by micro-CT scanning 
and measurement of protein level of brain derived neurotrophic factor (BDNF).  
 
Results and discussion 
The novel acid-stable and thermo-stable protein DOI isolated in this study could serve as a potential 
alternative of HRT for the treatment of menopausal syndrome. DOI isolated from the Chinese yam 
Dioscorea opposita Thunb. has a distinctive N-terminal sequence Gly-Ile-Gly-Lys-Ile-Thr-Thr-Tyr-Trp-Gly-
Gln-Tyr-Ser-Asp-Glu-Pro-Ser-Leu-Thr-Glu. It stimulates estradiol biosynthesis in rat granulosa cells as 
well as induces both estradiol and progesterone secretion in female 16-18 month-old Sprague Darley 
(SD) rats with low serum estradiol levels, through up-regulating the expression of follicle stimulating 
hormone receptor (FSHR) and ovarian aromatase. In addition, DOI could be beneficial in treating 
osteoporosis, and cognitive function through up-regulating the protein expression of BDNF and TrkB 
receptor in the prefrontal cortex. More importantly, DOI expresses tissue-specific viability which does not 
stimulate the proliferation of breast cancer and ovarian cancer cells.  
 
Conclusion 
The results in this study suggested that DOI could be a safer potential alternative of HRT for treating 
menopausal syndrome. Findings from this study have been used to apply for patents (Patent Cooperation 
Treaty Patent Pub. No.: WO/2013/023617; U.S. Patent Pub. No.: US20130217626 A1; European Patent 
Pub. No.: EP 2750684 A1; China Patent pub. No.: CN103945854 A). 
 
 
Keywords: Dioscorea opposita; protein drug; estrogen; osteoporosis; cognitive; menopause 
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Rg1 Prevents Imbalance of Mitochondrial Dynamics Against Hypoxia/reoxygenation Injury  
in H9c2 Cells via Modulation of GDH and MFN2 

Gengting Dong1, Tingbo Chen1, Xuecong Ren1, Zhifeng Zhang1, Weixue Huang2, Liang Liu1, 
 Pei Luo1* and Hua Zhou1* 

1 Macau University of Science and Technology, Macau 
2  Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 

Mitochondrial dynamics which constantly undergo fission and fusion is associated with energy 
metabolism, mitochondrial intergrity and cell survival. Imbalance of mitochondrial fission and fusion play 
an important role in response to cardiac ischemia/reperfusion (I/R) injury. Mitofusion 2 (MFN2) is the 
major regular of mitochondrial fusion and has been a determinant therapeutic target for ischemia heart 
disease. Glutamate which is oxidated by glutamate dehydrogenase (GDH) becomes the main cellular 
energy production when the TCA damaged in the ischemia cardiomyocyte. Here we investigated a novel 
function and underlying mechanism of Ginsenoside Rg1, one active compound of Ginseng, in modulation 
of GDH and MFN2 and protection against myocardial I/R injury. In this study, an in vitro H9c2 cell model 
of hypoxia/reoxygenation (H/R) was used to mimic the low oxygen/no glucose and glutamate 
physiological environment of I/R myocardium. Our results showed that Rg1 increased the cell survival and 
inhibited H/R-induced mitochondrial dysfunction by increasing ATP generation, mitochondrial membrane 
potential and decreasing the Bax/Bcl-2 ratio in a dose-dependent manner. Rg1 also increased the 
intracellular glutamate content by moderating the GDH dysregulation caused by H/R. After H/R treatment, 
mitochondria became fragmented and the expression of MFN2 was decreased. Rg1 increased 
mitochondrial length, reduced the number of cells with fragmented mitochondria and up-regulated the 
MFN2 expression finally preventing imbalance of mitochondrial dynamics. Based on these data, we 
concluded that Rg1 through modulation of GDH and MFN2 maintained mitochondrial dynamics that 
resulted in protection against H/R-induced cardiomyocyte injury. All these results put forward a new 
protective mechanism of Rg1 on the therapeutic potential in cardiac I/R disorders. 
 
Keywords: Ginsenoside Rg1, ischemia heart disease, mitochondrial dynamics, MFN2, GDH 
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Icaritin Protects Cardiomyocytes from Oxidative Stress-induced Cell Injury 
through Akt-Nrf2-HO-1 and Calcium Signaling Pathways 

Si Wan Lei1, Guozhen Cui1, Judy Yuet Wa Chan1, Sharon Chui Wah Luk1, Ken Kwok Keung Chan2, 
Ronald Adolphus Li2, Liang Wang1, Gail B. Mahady3, Maggie Pui Man Hoi1 and Simon Ming Yuen Lee1* 

1 University of Macau, Macau; 2 The University of Hong Kong, Hong Kong; 
3 University of Illinois at Chicago, Chicago 

Icaritin, a prenylflavonoid isolated from Herbal Epimedii, is well known for its osteoplastic and anti-tumor 
activities. Here, we aimed to investigate the protective effects of icaritin against oxidative stress-induced 
cell injury in H9c2 cardiomyocytes and human embryonic stem cells-derived cardiomyocytes (hESC-
CMs). We found that icaritin pretreatment significantly protected against tert-butylhydroperoxide (t-BHP) 
and hypoxia-induced cell injury in H9c2 cardiomyocytes and hESC-CMs, respectively. The underlying 
mechanism of its action was further determined by mitochondrial membrane potential assay and 
intracellular calcium level analysis as well as Western blot assay of antioxidant-associated proteins 
Nrf2/HO-1. Icaritin protects cell membrane integrity by preventing the collapse of the mitochondrial 
membrane potential and inhibiting Ca2+ release. Our data also showed that pretreatment of Nrf2 siRNA 
and Akt inhibitor abolishes the cardioprotective effect. In addition, Nrf2 siRNA transfection interfered with 
the effect of icaritin on the inhibition of Ca2+ overload. Collectively, these results demonstrate that icaritin 
exert its cardioprotective effect via the Akt-Nrf2-HO-1 and calcium signaling pathways. 

 
Fig. Proposed mechanisms of cytoprotective effect against oxidative stress-induced cardiomyocytes injury 
by icaritin through Akt-Nrf2-HO-1 and calcium signaling pathways.  
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Bioassay Coupled Fractionation for Development of anti-HCV Herbal Medicine 
Shao-Ru Chen, Yi-Tao Wang and Ying Wang* 

University of Macau, Macau 
Hepatitis C virus currently infects 170 million people worldwide and causes a high rate of chronic infection 
(>75%), which progresses into cirrhosis and hepatocellular carcinoma. The current treatment for HCV is 
direct anti-viral agents, and/or peginterferon alpha plus ribavirin. The sustained viral response varies in 
different cohort, and the high cost limits the broad use of current treatment. Therefore, alternative 
treatment for HCV is still needed. Herbal medicines regulating and notifying blood and target against the 
“liver” channel are of our primary focus to investigate on the anti-HCV activity. Crude ethanol and water 
extracts from the rhizomes of different herbal medicine were obtained by using different chromatography 
methods, and analyzed for the anti-HCV activity in HCV genotype 1b replicon cells. Among the examined 
herbal medicines, ethanol extracts of Spatholobi Caulis and Crataegus pinnatifida Bge exhibited potent 
anti-HCV activity. Extracts from Fructus Lycii, Radix Astragali, Rubus Chingii Hu, Flos Chrysanthemi 
Indici, Cassia obtusifolia, Lonicera japonica (L. japonica) Thunb, Forsythia suspensa (Thunb.) Vahl, Poria 
cocos (Schw.) Wolf, Carthamus tinctorius L, Leonurus japonicus Houtt failed to show activity in the HCV 
replicon cells. Further study will be needed to confirm the anti-HCV activity. These results suggested that 
in vitro bioassay coupled fraction methods could be used as the prior first step in the development of 
novel activities of herbal medicine.  
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Therapeutic Potential of Digitoflavone on Diabetic Nephropathy: 
 Nuclear Factor Erythroid 2-related Factor 2-dependent Anti-oxidant and Anti-inflammatory Effect
Yang Yang, Gang Chen, Xiaolan Cheng, Zhiying Teng, Xueting Cai, Jie Yang, Xiaoyan Sun, Wuguang 

Lu, Xiaoning Wang, Yuanzhang Yao, Chunping Hu and Peng Cao* 
Jiangsu Province Institute of Traditional Chinese Medicine, Jiangsu 

Nuclear factor erythroid 2-related factor 2 (Nrf2) has emerged as a therapeutic target in many diseases, 
because it can induce antioxidant enzymes and other cytoprotective enzymes. Moreover, some Nrf2 
activators have strong anti-inflammatory activities. Oxidative stress and inflammation are major 
components involved in the pathology of diabetic nephropathy. In the present study, we evaluated the 
Nrf2-dependent anti-oxidative and anti-inflammatory effects of digitoflavone in streptozotocin-induced 
diabetic nephropathy. The molecular mechanisms of digitoflavone were investigated in vitro using SV40-
transformed mouse mesangial cells (SV40-Mes13). For the in vivo experiment, diabetes was induced in 
Nrf2+/+ and Nrf2-/- mice by STZ injection, and digitoflavone was administered 2 weeks after the STZ 
injection. Digitoflavone induced Nrf2 activation and decreased oxidative damage, inflammation, TGF-β1 
expression, extracellular matrix protein expression, and mesangial cell hyperplasia in SV40-Mes13 cells. 
Digitoflavone-treated Nrf2+/+ mice, but not Nrf2-/- mice, showed attenuated common metabolic disorder 
symptoms, improved renal performance, minimized pathological alterations, and decreased oxidative 
damage, inflammatory gene expression, inflammatory cell infiltration, TGF-β1 expression, and 
extracellular matrix protein expression. Our results show that the anti-oxidative and anti-inflammatory 
effects of digitoflavone are mediated by Nrf2 activation and that digitoflavone can be used therapeutically 
to improve metabolic disorders and relieve renal damage induced by diabetes. 
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PDE5 Inhibitors from Thai Medicinal Plants 
Kornkanok Ingkaninan*, Prapapan Temkitthaworn, Pranee Nangngam and Pattara Sawasdee 

  Naresuan University, Phitsanulok 
A number of medicinal plants are used in Thai traditional medicine to treat erectile dysfunction. Since 
cyclic nucleotide PDEs inhibitors underlie several current treatments for this condition, we sought to show 
whether these plants might contain substantial amounts of PDE5 inhibitors. Various Thai medicinal plants 
were screened for PDE5 and PDE6 inhibitory activities using a radioactive assay. The PDE5 and PDE6 
were prepared from mice lung and chicken retinas, respectively. The results showed that four from forty 
one medicinal plants had significant PDE5 inhibitory effect. The chemical constituents isolated from 
rhizomes of Kaempferia parviflora were further investigated on inhibitory activity against PDE5 and PDE6. 
The results showed that 7-methoxyflavones from this plant had inhibition effect toward both enzymes. The 
most potent PDE5 inhibitor was 5,7-dimethoxyflavone (IC50=10.64±2.09 µM, selectivity on PDE5 over 
PDE6 = 3.71). Structure activity relationship showed that the methoxyl group at C-5 position of 7-
methoxyflavones was necessary for PDE5 inhibition. This finding provides an explanation for enhancing 
sexual performance in the traditional use of K. parviflora. Moreover, 5,7-dimethoxyflavones should make a 
useful lead compound to further develop clinically efficacious PDE5 inhibitors. 
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1. Temkitthawon, P., Viyoch, J., Limpeanchob, N., Pongamornkul, W., Sirikul, C., Kumpila, A., 

Suwanborirux, K., Ingkaninan K. J. Ethnopharmacol. 2008, 119, 214. 
2. Temkitthawon, P., Hinds, T.R., Beavo, J.A., Viyoch, J., Suwanborirux, K., Pongamornkul, W., 

Sawasdee, P., Ingkaninan, K. J. Ethnopharmacol. 2011, 137, 1437. 
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Preparation of Knockout Extract for Determination of Really Active Compounds in Asparagus 
racemosus by Immunoaffinity Column Using Anti-Shatavarin IV Monoclonal Antibody 

Churanya Onlom*, Watoo Phrompittayarat, Neti Waranuch, Waraporn Putalun, 
Hiroyuki Tanaka and Kornkanok Ingkaninan 

Naresuan University, Phitsanulok 
Asparagus racemosus Willd (Asparagaceae family), known as Shatavari, is an important medicinal plant 
in Ayurvedic and traditional Thai medicines. The steroidal saponins i.e. shatavarins I-X were reported as 
major constituents in the roots of this plant [1]. They are believed to be responsible for biological activities 
of A. racemosus. The purposes of this study is to develop an affinity column chromatography using 
monoclonal antibody against shatavarin IV for isolation of compounds with the related structures to 
shatavarins from the crude extract of A. racemosus roots. The saponins glycosides in each fraction were 
analysed using enzyme-linked immunosorbent assay (ELISA) and LC/MS/MS technique. The results 
showed that in one step, the saponin glycosides were specifically isolated in “shatavarin fraction” while 
the rest of the chemical components were in the “knockout fraction”. The recovery of the saponins was 
more than 90 %. These fractions were tested for anti-oxidation activity using TBARs assay. Knockout 
fraction showed higher antioxidant activities than shatavarin fraction. This study demonstrates the 
development of immunoaffinity column for isolation of saponin glycosides from A. racemosus roots extract 
in one-step. It also suggests the compounds responsible for antioxidant activities of A. racemosus are not 
saponin glycosides. The “knockout fraction” and the “shatavarin fraction” can be tested for various 
biological activities. 
 
References: [1] Bopana N and Saxena S (2007) J Ethnopharmacol 110:1-15.  
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Screening of Thai Medicinal Plants for Anti-hair Loss Activity 
Vanuchawan Wisuitiprot, Kornkanok Ingkaninan and Neti Waranuch* 

Naresuan University, Phitsanulok 
Alopecia is a serious disturbing skin disorder in people having baldness. Miniaturization of hair follicles 
was evidenced on balding scalp. Topical minoxidil and oral finasteride are approved medications for the 
treatment of hair loss. However, these synthetic substances sometime come with undesirable adverse 
effects such as itching or skin rash, loss of erectile function and libido, etc. Therefore, a lot of medicinal 
plants have been investigated for anti-hair loss activity. Most of them were usually from traditionally use. 
The purpose of this study was to determine the potential effect on anti-hair loss activity and the possible 
mechanisms involved in hair loss treatment of ten selected Thai plants namely, Acanthus ebracteatus, 
Cocos nucifera,Oryza sativa, Terminalia chebula, Acacia concinna, Tinospora crispa, Cleome viscosa, 
Bridelia ovata and Hibiscus sabdariffa. Toxicity and an effect on dermal papilla cell cycle were also 
investigated. These plants have been traditionally used for the treatment of hair loss. The plants were 
dried, and extracted by maceration with ethyl alcohol. These extracts were further studied for the effect on 
human dermal papilla cell proliferation. Cell toxicity of each extracts was also measured. Muse cell 
analysis was used for determining the effect of plant extract on dermal papilla cell cycle. The results of 
this study revealed that most of plant extract did not present cytotoxic effect. Both Acanthus ebracteatus 
and Cocos nucifera obviously induced proliferation of dermal papilla via MTT assay. However, only 
Acanthus ebracteatus increased G2/M stage of cell cycle. On the contrary, Cocos nucifera decreased the 
number of cells in every stage of cell cycle. Therefore, the ethanolic extract of Acanthus ebracteatus is 
the promising candidate for hair loss prevention and anti-hair loss treatment. 
 
Acknowledgement: The grants from the Centre of Excellence for Innovation in Chemistry (PERCH-CIC) 
and Naresuan University are acknowledged. 
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Exploring for Bioactive Secondary Metabolites 
from the Chinese Medicinal Mangroves 

Yue-Wei Guo 
Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 

Mangroves comprise a large number of various salt-tolerant plants growing in tropical and subtropical 
intertidal estuarine zones. Historically, many mangrove plants were used to treat various diseases in 
traditional Chinese medicine. Currently, the secondary metabolites found in Mangroves represent an 
extremely rich source of novel chemical diversity for academic drug discovery and chemical biology 
programs. It is particularly true that the mangroves from Southern Coast of China are very prolific 
producers of bioactive natural products.1 

 
Our group at SIMM has long been engaged in the searching for novel secondary metabolites with 
pharmacological potential from Chinese mangrove medicinal plants.2 In collaboration with biologists and 
pharmacologists at SIMM, many mangroves used as fork medicine were chemically investigated and 
numerous novel isolates obtained were pharmacologically screened for activity in a variety of cell-based 
and pure enzyme assays designed to identify promising lead compounds for the development of drugs in 
the therapy of human diseases.3 This presentation will discuss examples of bioactive metabolites 
(structures and activities) from our recent discovery efforts. 
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(2) (a) C.-S. Jiang, W. E. Muller, H. C. Schroder, Y.-W. Guo, Chem. Rev. 2012, 112, 2179. (b)Y.-S. Cai, 
Y.-W. Guo, K. Khron, Nat. Prod. Rep., 2010, 27, 1840.  
(3) (a) Y.-S. Cai, T. Kurtán, Z.-H. Miao, A. Mándi, I. Komáromi, H.-L. Liu, J. Ding, Y.-W. Guo, J. Org. 
Chem., 2011, 76,1821. (b) X.-L. Chen, H.-L. Liu, Y.-W. Guo, Org. Lett., 2011, 13,5032. (c) J. Chen,C.-S. 
Jiang, J. Li, J.-X. Gong, Y.-W. Guo, Bioorg. Med. Chem Lett., 2013, 23, 5061-5065. (d) Z.-F. Zhou, W. 
Zhang, T. Kurtan, A. Mandi, A. Bényei, J. Li, O. Taglialatela-Scafati, Y.-W. Guo, Tetrahedron, 2014, 70, 
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Lipolytic and Antiadipogenic Effects of Aciculatin on 3T3-L1 Adipocytes 
Wen-Fei Chiou 

National Research Institute of Chinese Medicine, Taipei 
Background & purpose 
Aciculatin (AC) is a naturally occurred flavonoid derived from Chrysopogon aciculatus and dietary intake 
of this herb was reputed to exert anti-obese actions. This study aimed to investigate the anti-obesity effect 
of AC on adipogenesis and lipolysis. 
 
Materials & methods 
3T3-L1 fibroblasts were treated with insulin, 3-isobutyl-1-methylxanthine (IBMX), and dexamethasone to 
induce adipocyte differentiation then Oil Red O staining, glycerol/ free fatty acid (FFA) release, western 
blot and RT-PCR were used to analyze adipogenesis and adipocyte-associated gene expression. 
Besides, lipolytic potential of AC was assessed in mature adipocyte by analyzing fat breakdown and 
lipases expression. 
 
Results 
AC treatment during differentiation concentration-dependently suppressed adipocyte differentiation and 
fat accumulation evidenced by inhibition the expression of major genes involved in adipogenesis pathway 
including peroxisome proliferator-activated receptor-γ (PPARγ), CCAAT enhancer binding protein-α 
(C/EBPα) and C/EBPb. Furthermore, AC had the potential to suppressed adipokines (adiponectin and 
leptin) secretion. In mature adipocytes, AC significantly decreased intracellular TG accumulation and 
increased extracellular releases of glycerol and FFA. The breakdown and release of fat was due to 
increase the protein expression of adipose triglyceride lipase (ATGL) as well as phosphorylated perilipin 
A and hormone sensitive lipase (p-HSL), all enzymes involved in lipid metabolism.  
 
Conclusion 
These results showed that AC reciprocally regulated adipogenesis and lipolysis suggesting that C. 
aciculatus holds great promise for an herbal medicine with the biological activities altering the lipid 
metabolism in 3T3-L1 adipocytes. 
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Post-injury Treatment of Thaliporphine Derivative Improves Functional Outcomes and Reduces 
Traumatic Brain Injury and Associated Acute Lung Injury 

Jia-Yi Wang* and Gunng-Shinng Chen 
Taipei Medical University, Taipei 

Thaliporphine, a phenolic aporphine alkaloid obtained from Chinese herbs, has been shown to afford 
cardioprotective effects against ischemia / reperfusion (I/R) injury.  In this study, we examined the 
neuoprotective effects of TM-1, a modified analogue of thaliporphine, in a rat model of traumatic brain 
injury (TBI).  TM-1 at the dose of 5 and 10 mg/kg ( i.p.) given 1 hr after TBI significantly improved the 
behavioral outcome and reduced the contusion volume after 24hr.  The time to treatment window could 
be expanded to 3 hr and 4 hr, but not 5 hr with the dose of 10 mg/kg, but not 5 mg/kg.  
 
Acute lung injury (ALI) occurs frequently in patients with severe traumatic brain injury (TBI) and is 
associated with a poor clinical outcome. Since pulmonary edema (PE) usually occurs in the TBI-induced 
ALI patients, we investigated the effects of a thaliporphine derivative, TM-1, on the expression of AQPs 
and histological outcomes in the lung following TBI in rats. T Aquaporins (AQPs), particularly AQP1 and 
AQP4, maintain water balances between the epithelial and microvascular domains of the lung. TM-
1administered (10mg/kg,i.p.) at 3 or 4 h after TBI significantly reduced the elevated mRNA expression 
and protein levels of AQP1 and AQP4 and diminished the wet/dry weight ratio, which reflects PE, in the 
lung at 8 and 24 h after TBI. Postinjury TM-1 administration reduced PE and also improved 
histopathological changes at 8 and 24 h after TBI. 
 
These data demonstrate beneficial effects of TM-1 on TBI and TBI-induced ALI. (supported by  
MOST103-2321-B038-002). 
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Novel Anti-acne Action of Baicalin that Inhibits Sebum Production and 
  Lipid-droplet Formation in Hamster Sebocytes 

Akira Ito*, Noriko Akimoto and Takashi Sato 
Tokyo University of Pharmacy and Life Sciences, Tokyo 

Acne, a common inflammatory skin disease, is characterized by excess sebum production, and apart 
from retinoids, there are few effective agents for acne therapy that directly suppresses sebaceous 
lipogenesis. On the other hand, baicalin, which is a flavonoid from the root of Scutellaria baicalensis 
Georgi, has been reported to exhibit anti-inflammatory and antimicrobial actions in some cell species. 
Although various flavonoids have been reported to exhibit beneficial actions for the improvement and 
maintenance of cutaneous functions, whether baicalin regulates sebum production in sebaceous glands 
is not fully understood. In the present study, we examined the effect of baicalin on the production and 
intracellular accumulation of sebum in insulin-differentiated hamster sebocytes. Baicalin was found to 
inhibit the formation of intracellular lipid-droplets in differentiated hamster sebocytes. In addition, baicalin 
was found to dose-dependently suppress the production of triacylglycerol (TG), which is a major 
component of sebum, due to the down-regulated production of diacyglycerol acyltransferase 1, a rate-
limiting enzyme of TG synthesis. Furthermore, the production of perilipin, a lipid droplet associated 
protein, was inhibited by baicalin in the differentiated sebocytes, which is involved in the decrease of lipid-
droplet formation. Therefore, these results put forward novel evidence that baicalin is an effective 
candidate for acne therapy through mechanisms that include the inhibition of not only TG synthesis but 
also perilipin-mediated sebum accumulation in differentiated sebocytes.  
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Pharmacokinetics and Tissue Distribution of Paclitaxel Loaded  
Polyethylene Glycol-polylactic Acid-poly-β-amino Ester Micelles 

Qiao-Xin Yue, Lin-Jiao Du, Zhen-Zhen Li, Jie Wang, Yan-Jun Chen* and Qing-He Zhao 
China Academy of Chinese Medical Sciences, Beijing 

Polyethylene glycol-polylactic acid-poly-β-amino ester (PELA-PBAE) is a novel pH-responsive 
biodegradable polymer which was synthesized via Michael addition reaction. In this study we investigated 
the pharmacokinetics and tissue distribution of paclitaxel loaded PELA-PBAE (PELA-PBAE/PTX) and 
PELA (PELA/PTX) micelles in comparison to the commercial available PTX injection. The healthy female 
Balb/c mice were intravenously injected with PTX injection, PELA/PTX and PELA-PBAE/PTX via the tail 
vein, respectively. A HPLC method was established to determine the concentration of PTX in plasma and 
tissue samples. Compared with the commercial PTX injection, the main pharmacokinetic parameters such 
as the AUC, MRT of both PELA/PTX and PELA-PBAE/PTX were significantly increased. After injection, 
PTX in the drug loaded nano micelles was mainly distributed in plasma and lung whereas the PTX 
injection was primarily in liver and spleen. It was estimated that the nano-micelles could help the drug to 
escape from the capture of reticuloendothelial system, increase the bioavailability, prolong the circulation 
time and decrease cardiotoxicity of PTX. 
 
Key words: Paclitaxel, PELA-PBAE, micelles, pharmacokinetics, tissue distribution 
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Figure 1 TEM images of PTX loaded PELA (a) and PBAE (b) micelles (A), and sustained drug release 
from PLEA and PBAE micelles under various pH conditions (B). 
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Triptolide Might Treat Collagen Induced Arthritis Rats  
by Down-regulating the Expression of HIF-1α and VEGF 

Danping Fan1, Chi Zhang1, Qingqing Guo1,2, Aiping Lu3 and Xiaojuan He1* 
1 China Academy of Chinese Medical Sciences, Beijing; 2 Southwest Jiaotong University, Chengdu; 

3 Hong Kong Baptist University, Kowloon, Hong Kong 
Triptolide (TP), a diterpenoid triepoxide from Tripterygium wilfordii Hook F, is widely used to treat 
autoimmune and inflammatory diseases, especially rheumatoid arthritis (RA). However, the detailed 
mechanism of TP on RA remains ambiguous. Hypoxia inducible factor-1α (HIF-1α) and vascular 
endothelial growth factor (VEGF) play important roles in RA by promoting the articular cartilage and bone 
destruction. Therefore, this study is to investigate the effects of TP on the HIF-1α and VEGF expression 
in collagen induced arthritis (CIA) rats. CIA rat model was established successfully and oral administrated 
with different concentrations of TP for 3 weeks. Arthritis severity was evaluated by a graded scale during 
treatment. After treatment, the serum of rats from different groups was collected, and the concentration of 
HIF-1α and VEGF was assessed by ELISA. The ankle joint was collected and the mRNA expression of 
VEGF and HIF-α was detected by RT-PCR. The results showed that the ankle swelling degree of treated 
groups was significantly decreased after the treatment with TP. The expression of HIF-1α and VEGF in 
serum and ankle joint of the model group were obviously higher than that of the normal group, whereas 
the expression of VEGF and HIF-1α in serum and ankle joint of the treated groups were significantly 
decreased compared with model group. In conclusion, TP could down-regulate the expression of HIF-1α 
and VEGF in CIA rats.  
 
Acknowledgments: This research is supported by the projects from Ministry of Sciences and 
Technology of China (No. 2013ZX09301307) and China Academy of Chinese Medical Sciences (No. 
Z0293). 
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Influence of Glycyrrhiza on Diuretic Function of Euphorbia kansui  
based on Ascites Mouse Model by Uniform Design 

Ya Lin, Er-xin Shang, Wenfang Lai, Hongwei Zhu, Yuhua Fang, Haiyu Zhao, 
 Yanqiong Zhang* and Na Lin* 

China Academy of Chinese Medical Sciences, Beijing 
Background & Aim 
Although herbal pair Euphorbia kansui (GS) and Glycyrrhiza (GC) is one of the so-called "eighteen 
incompatible", it is prescribed in several classic Traditional Chinese Medicine (TCM) formulas, suggesting 
that GS &GC may exhibit synergistic or antagonistic effects under different combination conditions. The 
aim of this study was to investigate the combination principles of herbal pair GS and GC and elucidate 
their underlying mechanisms of co-use.  

 
Methods & Results 
Firstly, with H22 HCC ascites mouse to Determine the effective dose range of GS’s diuretic function 
(0.21-1.26g/kg, which would be used in UD); secondly, the uniform design (UD) was performed to 
examine the conditions which GS & GC exert antagonistic or synergistic effects, showed as : GS/GC-
antagonism group [ratio of GS and GC was 1/1.11 (0.93 g/kg/1.03 g/kg), GS/GC-synergy group [ ratio of 
GS and GC was 1/0.39 (0.69 g/kg/0.27 g/kg); thirdly, immunohistochemistry, western blot and qRT-PCR 
method were used to detect the expression of AVPR2 and AQP2 in kidney obtained from different groups 
based on ascites mouse, order to elaborate the mechanisms of combination, on the other hand to find 
whether the toxicity happening to the kidneys and liver.  

 
Conclusion 
This study provided the evidence that the combination of GS and GC exert synergistic or antagonism 
effects on malignant ascites mouse with different dosage and ratios, and the combination mechanisms 
probably through AVPR2-AQP2 signal axis. Such findings clarified that the herbal pairs of 'Eighteen 
antagonistic medicaments' could exhibit synergistic effects under rational drug combination design, thus, 
further studies should explore promising drug combinations of other herbal pairs. 
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Artesunate Entrapped pH Responsive Polymer Micelles for Inhibition of Tumor Metastasis 
Qiao-Xin Yue, Zhen-Zhen Li, Jie Wang, Yan-Jun Chen and Qing-He Zhao* 

China Academy of Chinese Medical Sciences, Beijing 
Tumor metastasis is a key challenge accused for the failure of cancer chemotherapy and the 
development and progression of tumor resistance to multiple anti-cancer drugs. The progress in 
nanoparticle assisted drug delivery during the past decade has envisaged the possibility of reversion of 
multi-drug resistance and inhibition of tumor evasion. Among which, pH stimuli responsive polymeric 
micelles combined with tumor targeting modalities are especially attractive in advanced drug delivery and 
intelligent tumor chemotherapy. In the current study we employed Artemisinin loaded pH responsive 
micelles to inhibit the progression and metastasis of breast cancer. The obtained artesunate 
encapsulated micelles exhibited intriguing physicochemical properties such as narrow size (20~30 nm), 
excellent stability, high drug encapsulation efficiency (86%) and optimal drug loading content (4%), and 
pH stimuli controlled drug release. The in vitro anti-tumor activity of artesunate loaded micelles is 
significantly increased than that of free drug. 
 
Keywords: Artesunate, polymer micelles, pH responsive, tumor metastasis 
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Evaluation of Anti HIV-1 Integrase and RNase H Activity of Onopordum Illyricum L. Components 
Francesca Esposito1, Cinzia Sanna1, Angela Corona1, Mauro Ballero1, Andrea Maxia1, Orazio 

Taglialatela-Scafati2 and Enzo Tramontano1* 
1 University of Cagliari, Cagliari; 2 University of Naples, Naples 

Human immunodeficiency virus type 1 (HIV-1) integrase (IN) and reverse transcriptase (RT) associated 
ribonuclease H (RNase H) domains belong to the polynucleotidyl transferase superfamily and share 
common structural features. The catalytic sites of both enzymes contain a central core composed by 
three highly conserved amino acid residues forming the DDE motif that coordinate two divalent Mg2+ 
cations and are attractive targets for new antiviral agents. Actually, drugs targeting the HIV-1 IN are 
approved for anti-HIV therapy, while no drug targeting the HIV-1 RNase H function is yet available. 
Among the novel approaches aimed to identify new HIV-1 inhibitors, the development of dual action 
inhibitors, single drugs that may act on two different enzymes, is mostly attractive for the possibility of 
reducing the number of administered drugs, their chronic toxicity maintaining the same efficacy and 
reducing the rapid selection of drug resistance virus strains. For this reason, we tested for their ability to 
inhibit both HIV-1 IN and RNase H activities, the component isolated from Onopordum Illyricum L.. 
Onopordum Illyricum L. is a wild plant belonging to Compositae family spread in the Mediterranean 
region, in Portugal and Albania and very common in Sardinia. In the traditional medicine a decoction or 
tea of the whole plant is used as a digestive and to treat cough and biliary diseases; the flowering tops 
are used as a febrifuge for the treatment of malarial fever and for washing exanthematic skin. We have 
identified new natural derivatives that are able to inhibit the HIV-1 IN and RNase H activities. In particular, 
the most active compound, hispidulin, inhibits the HIV-1 IN activity and RNase-H activity with IC50 values 
of 0,26 and 8,68 µg/mL, respectively.  
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In Vitro Assays Studying Antiviral Effects of TCM Formula (Kang Bin Du Granule)  
against H7N9 Influenza Virus 

Hui Cao1*, Zhaohua Peng 1, Decheng Zeng 2 and Yi Guan 3 
1 National Engineering Research Center for Modernization of TCM, Zhuhai 

2 Sichuan Guangda Pharmacy Co., Ltd, Chengdu 
3 The University of Hong Kong, Hong Kong 

Kang Bin Du granule (KBD) has been shown to be inhibitory effect against avian influenza A virus 
(H5N1), swine-origin influenza A virus (H1N1) in vitro & in vivo, and enterovirus 71 virus (Ev71) in vitro. 
This paper aim is to provide the anti-viral profiles to confirm the efficacy of the KBD in H7N9 strain in vitro. 
 
Material  
KBD (Z20010127): 4.3g extract/ml equal to 4.28g crude drug/g of granule. 
Positive control drug: Tamiflu from Roche. 
Cell: A549 cells (CCL-185) (Homo sapiens, human lung carcinoma) 
Virus strain: A/Anhui/1/2013. 
Cytotoxicity test kit: Roche WST-1 kit 
QIAamp Viral RNA Mini Kit, ViiA™7 SYBR Green I Master kit, ViiA™7 qPCR system (QIAGEN). 
Transcriptor High Fidelity cDNA Synthesis Kit (Roche) 
 
Method 
TCID50 measurement: A549 cells were seeded into 96-well plate (100 l /well) and cultured at 37oC for 24 
hr. TCID50 of H7N9 virus strain was calculated according to the Reed-Muench method. 
WST-1 assay: A549 cells were seeded into 96-well plate (100 l /well) and cultured at 37oC for 24 hr. 
Absorbance was read at 450 nm with a reference filter of 640 nm.  
qPCR experiment: A549 cells were seeded into 24- well plate, 1 ml/well, 37oC culture for 24 hr. the 
maximum non-toxic concentration detected by WST-1.viral RNA extraction by QIAamp Viral RNA Mini Kit, 
cDNA was synthesized from viral RNA by Transcriptor High Fidelity cDNA Synthesis Kit. qPCR for H7N9 
was performed using ViiA™7 SYBR Green I Master kit and PCR primers for M gene with the ViiA™7 
qPCR system. 
 
Result and Discussion 
TCID50:  106 /ml. 
WST-1: 50 mg/ml 
qPCR analysis and  showed that the copy number of H7N9 virus was greatly reduced under the treatment 
of TCM formula (KBD). microscopic images observations also showed that the growth rate of A549 cells 
decreased under the treatment of TCM formula (KBD). (Fig 1-2) 
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Fig 1 qPCR of H7N9 (A/Anhui/1/2013) infected A549 supernatant  
 
 
 
 
 
 
 
 
 
 
 
Fig 2   treatment for H7N9 infection of A549 cells 
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Conclusion  
This experiment has confirm that the KBD treatment possessed protective effect from H7N9 virus 
infection, and the effect may come from their constituents.  
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Cell Extraction Coupled with HPLC-PDA Analysis for Screening Potential Bioactive Components 

in Sanguisorba officinalis L with Cytotoxicities Against the Colon Cancer Cells 
Meng-ping Liu, Min Liao, Jie-feng Chen, Zuan-guang Chen, Zhi-yong Xie and Mei-cun Yao* 

Sun Yat-sen University, Guangdong 
Aims 
Sanguisorba officinalis L. was traditionally used to treat inflammatory and metabolic diseases in China 
more than hundred years. However, no paper has reported the bioactivity of S.officinalis against the colon 
cancers, thus we decided to study its anti-proliferative effect in two colon cancer cells, RKO and HCT-
116, and to develop a cell extraction coulped with high performance liquid chromatography-photo diode 
array (HPLC-PDA) method to screen the potential anti-cancer components in S. Officinalis. 
 
Methods 
The anti-proliferative effects of S. Officinalis to RKO and HCT-116 cells were determined by MTS assay. 
The potential bioactive components of S. Officinalis were extracted by cells. The cells were incubated 
with S. Officinalis (10 mg/ml) for 9 h, then the extracts of extracellular and intracellular of S. Officinalis 
were separately collected and analyzed by HPLC. 
 
Results 
The IC50 values of S. Officinalis-treated RKO and HCT-116 cells were 67.16 ± 0.49 μg/ml, 84.67 ± 12.22 
μg/ml, respectively. It suggested that the proliferation of the colon cells both could be inhibited by S. 
Officinalis. The cell extraction assay showed that some constituents of S. Officinalis decreased in 
extracellular fluid but increased in intracellular fluid, which might be the anti-cancer components. In RKO 
cell extraction assay, 8 components were detected in intracellular solution, which might contribute to exert 
anti-proliferation effect on RKO cells. 
 
Conclusions 
This study demonstrated that S. Officinalis could inhibit the proliferation of RKO and HCT-116 cells. And 8 
components extracted by the cells might contribute to the cytotoxicity against the colon cancer cells. 
However, the bioactivities remain to be repeated and confirmed, and the structures have not yet to be 
identified, which will be dealt with in our future work.  
 
Key words: Sanguisorba officinalis L, colon cancer, anti-proliferation, cell extraction 
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Peak number RT 
(min) 

Area of the 
S.Officinalis 
diluted by 

DMEM 
A 

Area of the 
extracellular 

solution 
 

B 

Area of the 
intracellular 

solution 
 

C 

Area reduction 
rate (%) 

(A-B)/A*100 

1 18.98 538342.00 278919.00 250232648.00 48.19 
2 23.40 673016.00 637951.00 83563.00 5.21 
3 24.36 740755.00 631527.00 58004.00 14.75 
4 25.29 26935.00 2823.00 14794.00 89.52 
5 25.90 13086618.00 12670062.00 6566790.00 3.18 
6 28.19 218615.00 218003 26483.00 0.28 
7 33.02 86601.00 55441.00 17087.00 35.98 
8 43.84 146395.00 135034.00 30678.00 7.76 

Table 1. The peak area of S.Officinalis before and after extracted by RKO cell 
 

 
Figure 1. Chromatograms of S. Officinalis in the intracellular solution of RKO and DMEM. 1-8 peaks 
represent the potential bioactive components in S. Officinalis. 
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The Inhibitory Effect of Isoliquiritigenin/Spatholobus Suberectus on Breast Cancer Metastasis 
---- A Process Modulated by the Up-expression of miR-374a and Down-expression of miR-200c 

Jianping Chen*, Fu Peng and Hailin Tang 
The University of Hong Kong, Hong Kong 

Breast cancer, a most horrible threat to females all over the world, is still difficult to cure due to the high 
ratio of metastasis. The standard therapies could not delimitate the ratio of metastatic breast cancer, 
leading to an especially low survival span. It is because that cancer cells had the ability to decline its 
dependence on a particular capability, and become dependent on the others instead through tumor 
microenvironment. One of the most significant processes in microenvironments associated with 
metastasis is Epithelial-Mesenchymal Transition (EMT), a process allowing cancer cells to escape from 
the primary site and establish at a new sight. Recently, microRNAs, a kind of small conserved non-coding 
RNA molecules, were found to be involved in the complex biological processes in breast cancer served 
as negative gene regulators. Especially, miR-374a and miR-200c demonstrated their importance in the 
regulation of metastatic breast tumor through targeting vital molecules in the EMT. More precisely, miR-
200c could inhibit the process of EMT targeting FHOD1 and PPM1F while miR-374a could promote the 
process of EMT via activates Wnt/β-catenin signaling. It is promising to find novel medicine target the 
above two miRNAs without the side effect to patients. According to our clinical treatment, Spatholobus 
Suberectus, one of Chinese medicines, showed a positive effect on breast cancer patients. When 
analyzing the molecular bias, it was found that Spatholobus Suberectus could increase miR-200c and 
decrease miR-374a. In the pure compounds isolated from Spatholobus Suberectus, based on the 
pervious study in our team, we choose Isoliquiritigenin to conduct further study, and ISL showed an 
inhibitory effect on the migration and invasion of cancer cells. 
 

The quantitative value of MTT assay.                               The quantitative value of wound healing assay.  
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Ficus virens Stem Bark Proanthocyanidins Inhibit Breast Cancer Cell Growth  
Through Apoptosis Induction 

Xiao-Xin Chen, Zhang-Jin Zhang, Stephen Cho Wing Sze and Yan-Bo Zhang* 
The University of Hong Kong, Hong Kong 

Breast cancer is a debilitating disease imposing a heavy burden on society. However, current therapies 
are unsatisfied. In order to develop breast cancer therapies, proanthocynidins (PAs) were isolated from 
Ficus virens and their effects on breast cancer cell viability were assessed. The results showed that the 
PAs possessed potent antioxidant activities in the following order: stem bark PAs (SPAs)>leaves 
PAs>fruits PAs>ascorbic acid (Fig.1A). SPAs dose-dependently reduced the viability of MDA-MB-231 and 
MCF-7 breast cancer cells (IC50: 40 μg/mL) (Fig.1B). Furthermore, SPAs induced typical features of 
apoptosis and dose-dependently increased apoptosis cell number in both cell lines (Fig.1C and Fig.1D). 
Moreover, western blot data showed that SPAs dose-responsively increased pro-apoptosis protein Bax 
expression in MDA-MB-231 cells (Fig.1E). Taken together, our study demonstrated that SPAs could 
inhibit the growth of breast cancer cells by inducing apoptosis, which provides evidence for further 
development of SPAs as a potential breast cancer therapeutic agent. 

 
Fig.1 Ficus viren stem barks proanthocynidins (SPAs) induce apoptosis in breast cancer cells. (A) 
Antioxidant activities of the PAs. (B) Cell viability by MTT assay. (C–D) Representative fluorescence 
images of PI and Hoechst double staining and quantitative assessment of apoptotic cell death of MDA-
MB-231 and MCF-7 cells, respectively. Scale bar=50 μm. (E) Western blot for Bax protein expression in 
MDA-MB-231 cells. Values expressed as mean±SEM, n=3. Compared with the control (In panel (A) 
ascorbic acid was used as control), *P<0.05, **P<0.01, ***P<0.001 (t-test). 
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Suppression Effect of Trichosanthin on Murine B-cell Lymphoma and Its Related Mechanisms 
Xuemei Sun*, Xingbin Dai, Zuqiong Xu, Zhaoping Cao and Xuejun Zhu 

Jiangsu Province Hospital of TCM, Jiangsu 
In order to evaluate the therapeutic effect of trichosanthin(TCS), extracted from the root tubers of the 
Chinese medical herb Trichosanthes kirilowi, on lymphoma and to analyze its mechanism of action, mice 
bearing A20 murine B-cell lymphoma were administrated with various concentrations of TCS (0, 0.2, 0.4 
and 0.8mg/kg/d, dissolved in 0.2mL NS) by peritoneal injection for 7 days. Then the body weight of the 
mice and the tumor volume of each mouse and were measured, and also the overall survival time. For 
the evaluation of TCS’s anti-tumor angiogenesis, the microvessel density (MVD) in tumor tissue was 
demonstrated by HE staining and immunohistochemical staining. The expression of vascular endothelial 
growth factor (VEGF) was assayed and also the serum levels of matrix metalloproteinases (MMP)-2 and 
MMP-9. For immunoregulation evaluation, the changes of the serum levels of TNF-α, IL-2 and IFN-γ were 
compared and the percentage of spleen T-cells, B-cells and NK cells were quantified in individual mice 
administered with different doses of TCS. As showed by repeated experiments, TCS inhibited mouse A20 
lymphoma growth and prolonged their overall survival in a dose- dependent manner. TCS showed strong 
inhibition of angiogenesis as well. Statistical analysis indicated that middle and high dosage of TCS could 
dramatically reduce the MVD, when compared with the low dose and control groups(P<0.05 or P<0.01). 
The mouse serum levels of MMP-2 and MMP-9 were decreased in TCS treatment group than those in 
controlled mice with statistic significance. However, no regulation effect of TCS on immunological function 
was demonstrated. This preliminary research has first affirmed the anti- lymphoma effect of TCS by in 
vivo animal experiments. And the predominant mechanism of its effects might be related to its anti-
angiogenesis effect. In conclusion, TCS might be an potential medicine in the treatment of lymphoma. 
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Phyllanthus urinaria Induces Mitochondrial Dysfunction in Human Osteosarcoma 143B Cells 
Associated with Modulation of Mitochondrial Fission/fusion Proteins 

Sheng-Teng Huang*, Kuo-Wei Bi, Hsiao-Mei Kuo, Tsu-Kung Lin, Pei-Lin Liao, Pei-WenWang, 
 Jiin-Haur Chuang and Chia-Wei Liou 

Chang Gung Memorial Hospital-Kaohsiung Medical Center, Kaohsiung 
Chang Gung University, Taoyuan 

Phyllanthus urinaria (P. urinaria), a widely used herbal medicine, has been reported to possess various 
biological characteristics including anti-inflammation, anti-virus, anti-bacteria, anti-hepatotoxicity and anti-
cancer. This study provides molecular evidence associated with the dynamics and organization of 
mitochondria in osteosarcoma 143B cells resulted from P urinaria. Herein, P. urinaria-induced cytotoxicity 
and ROS associated with the inhibition of mitochondrial membrane potential were reversed by N-
acetylcysteine (NAC). The endogenous antioxidant enzymes such as manganese superoxide dismutase 
(MnSOD) and glutathione peroxidase (GPX1) were activated by P. urinaria, but not correlated to catalase. 
P. urinaria decreased mitochondrial respiration activity as well as respiratory chain enzymes and HIF-1α 
in osteosarcoma 143B cells. Additionally, both adenosine triphosphate (ATP) synthase activation and 
ATP production were suppressed by P. urinaria. We further investigated changes of mitochondrial 
dynamic in osteosarcoma 143B cells. P. urinaria indeed fragmented the mitochondrial network of 
osteosarcoma 143B cells. We found a significant decrease in optic atrophy type 1 (Opa1) and mitofusin 1 
(Mfn1) related to fusion proteins as well as increase mitochondrial fission 1 protein (Fis1) related to fission 
protein. It indicated that P. urinaria modulated the mitochondrial dynamics via fusion and fission 
machinery. Altogether, this study offers the evidence that mitochondrial dysfunction with dynamic change 
is essential components for the anti-cancer mechanism elicited by P. urinaria. 
 
(Published in Mitochondrion 17 (2014) 22–33) 
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Immobilization of Brassica oleracea Chlorophyllase in Magnetic Chitosan Composite Beads 
Chih-Chung Yen, Chih-Hui Yang, Jen-Jyun Jheng, Jun-Hao Saw, Yen-Yi Lu, 

 Jei-Fu Shaw* and Keng-Shiang Huang* 
I Shou University, Kaohsiung 

Application of magnetic composite beads is an emerging field from biotechnology for achieving enzyme 
immobilization. This is a novel study to demonstrate entrapment of Brassica oleracea chlorophyllase 1 
(BoCLH1) in magnetic chitosan composite beads. The magnetic property of the prepared composite 
beads is used for facile recycle by a magnet. Catalytic and specific activities of BoCLH1 are evaluated, 
and the results reveal that BoCLH1 entrapment in chitosan beads and magnetic chitosan composite 
beads is 175.23 and 162.76 µg/g per gel, respectively. The specific activity of BoCLH1 entrapped in 
chitosan beads is slightly lower than free BoCLH1 but higher than BoCLH1 entrapped in magnetic 
chitosan composite beads. The diameters of the fabricated beads were approximately 1.8 to 2.5 mm. 
Furthermore, results show the marvelous resistance of chitosan assisted immobilized enzymes in 
maintaining their enzymatic properties especially under pH 10 alkaline condition for 3 hours. These 
results indicated counter pH tolerance of BoCLH1 which entrapped in chitosan beads. In addition, the 
MIO NPs chitosan composite beads could be recollected by setting upon external magnetic field after the 
catalytic reaction. Results suggest that the enzymes immobilized magnetic chitosan composite beads can 
be used in basophilic or thermal catalytic applications in the future 
 

 
Figure 1. Schematic diagram for the synthesis of enzyme encapsulated magnetic chitosan composite 
beads. The MIO is magnetic iron oxide NPs (e.g. Fe3O4 nanoparticles); The BoCLH1 is Bassca oleracea 
chlorophyllase 1; The CRL is Candida rugosa lipase; TPP is tripolyphosphate. 
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The Effects of Cordyceps militaris Extract on Chronic Kidney Disease 
Chih-Hui Yang, Yu-Mei Lin, Shu-Chi Wang, Alexandru Mihai Grumezescu, Wei-Ting Wang, Shin-Yi Su, 

Cing-Yan Jhang, Ruo-Yun Chung, Jiun-Hua Chou, Lung-Shuo Wang and Keng-Shiang Huang* 
I Shou University, Kaohsiung 

Cordyceps militar is a kind of Chinese traditional medicine which parasitizes insect larvae, grows, and 
gradually turns into a mature fruiting body. Recent study revealed that the genome of C. militaris was 
sequenced (Zheng et al., 2011). In our previous study indicated that C. militaris has anti-viral and anti-
cancer functions by inducing apoptosis and autophage (Yang et al., 2012). Recent studies revealed that 
C. militaris extracts could significantly postpone the progression of renal malfunction induced by subtotal 
nephrectomy. However, the study on C. militaris for the treatment of chronic kidney disease (CKD) is rare. 
Our study is to introduce brand new medium for C. militaris culture and determine whether the C. militaris 
extracts from our new medium exhibit better renoprotective effects of on mice with CKD than traditional 
medium.  
 
References 
[1] Chih-Hui Yang, Ying-Hsien Kao, Keng-Shiang Huang, Chih-Yu Wang, Li-We Lin (2012) Cordyceps 
militaris and mycelial fermentation induced apoptosis and autophagy of human glioblastoma cells. Cell 
Death & Disease (NPG). 3: e431. 
[2] Zheng P, et al. (2011) Genome sequence of the insect pathogenic fungus Cordyceps militaris, a 
valued traditional Chinese medicine. Genome Biol 12(11): R116. 
 

 
Fig. 1. Light micrographs of the 
kidney glomerular and renal 
tubular sections in the sham and 
uremic mice with hematoxylin-
eosin staining (HE x200). (A) 
Sham control. (B) Uremic control 
mice (Nx). The enlarged 
glomerular and proteinaceous 
casts within the tubular lumen 
were observed. (C) CM group. 
(D) CM+ vitamin A group 
(CM+A). (E) HKS group. (F) 
HKS+ vitamin A group (HKS+A). 
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Identification of a Novel Kinase Inhibitor Targeting Oncogenic ROS1 
LX Luo, YL Zhou, JH Xu, SY Zhen, EL Leung* and XJ Yao* 

Macau University of Science and Technology, Macau 
Receptor tyrosine kinases (RTKs) are vital mediators of extracellular signals, which direct cell growth, 
survival and motility pathways. However, multiple pathogenesis processes including chromosomal 
rearrangements, gene amplification, and point mutations contribute to abnormal and constitutive RTK 
activation which is responsible for the initiation and progression of many cancers, including non-small cell 
lung cancer (NSCLC). The oncogenic c-ros oncogene1 (ROS1) is a RTK belonging to the insulin receptor 
family, which defines a molecular subgroup of NSCLC, representing approximately 1%-2% of NSCLC 
cancers described by rearrangement of genes encoding ROS1. The first generation ALK/ROS1 inhibitor 
crizotinib displays marked anti-tumor activity both in vitro and in vivo as well as in clinics. However, similar 
to most kinase inhibitors, the efficacy of crizotinib ultimately is limited due to the development of acquired 
drug resistance. Accordingly, considerable effort has been focused on new therapy strategies including 
the development of second generation ROS1 inhibitors. 
 
In this report, we have applied molecular docking technique to screen new ROS1 inhibitors from a small 
molecule database. Both kinase-based and cell-based assay were used to examine the pharmacological 
effect of several candidate compounds. HCC78 NSCLC cell line was used as screening tool which 
contains the tumor-driving ROS1 chromosomal rearrangement. We found an unreported compound 
G341-0312 to be a potent inhibitor of ROS1. The antitumor efficacy of G341-0312 was dose-dependent. 
This compound can also inhibit the phosphorylation of ROS1 as well as its downstream signaling 
molecules, such as Erk1/2, STAT3and AKT signaling. G341-0312 has relative low toxicity in normal lung 
epithelial cells, suggesting G341-0312 is promising for further be developed as cancer-specific drug for 
NSCLC patients who has ROS1 gene fusion genetic abnormality. 
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(Z)3,4,5,4'-trans-tetramethoxystilbene, an New Analogue of Resveratrol, Selectively Inhibits 
Gefitinb-resistant Non-small Cell Lung Cancer 

Xing-Xing Fan1, Xiao-Jun Yao1, So-Wei Xu1,Vincent Kam-Wai Wong1, Jian-Xing He2, Jian Ding3, 
 Min Huang3, Jun Huang2, Da-Kai Xiao2, Ze-Bo Jiang1, Yan-Ling Zhou1, Richard Kin-Ting Kam4, 

 Liang Liu1* and Elaine Lai-Han Leung1* 
1 Macau University of Science and Technology, Macau; 

2 The 1st Affiliated Hospital of Guangzhou Medical College, Guangdong; 
3 Chinese Academic of Sciences, Shanghai; 4T he Chinese University of Hong Kong, Hong Kong 

Lung cancer is leading cause of cancer death, drug resistant is common in lung cancer patients. 
Therefore, new drug and new treatment mechanism is required for treating these pateints. Calcium is an 
important signaling second messenger which is required for regulation of many cellular processes. 
However, excessive elevation of calcium level or prolonged activation of calcium signaling would lead to 
cell death. As such, selectively regulating calcium pathway signaling could be an alternative approach for 
anti-cancer therapy. Recently, we have identified an effective analogue of resveratrol, (Z)3,4,5,4'-trans-
tetramethoxystilbene (TMS) which selectively elevated the intracellular calcium level in gefitinib-resistant 
(G-R) on non-small-cell lung cancer (NSCLC) cells, resulting in induction of apoptosis and autophagy. 
TMS exhibited significantly inhibitory effect on G-R NSCLC cells, but not other NSCLC cells and normal 
lung epithelial cells with at least 7-fold selectivity. Mechanistic study demonstrated that the 
phosphorylation and activation of EGFR was inhibited by TMS in G-R cells. TMS also induced caspase-
independent apoptosis and autophagy by causing endoplasmic reticulum (ER) stress and AMPK 
activation. Proteomics analysis using iTRAQ technology also further confirmed that mTOR pathway, 
which is the downstream of AMPK pathway, was significantly suppressed by TMS. JNK, the cross-linker 
of ER stress and mTOR pathway was significantly activated by TMS. In addition, the inhibition of JNK 
activation can partially block the effect of TMS. Taken together, TMS showed promising anti-cancer 
activity by mediating calcium signaling pathway and inducing apoptosis as well as autophagy in G-R 
NSCLC cells, providing strategy in design multi-targeting drug for treating G-R patients.  
 
Keyword: (Z)3,4,5,4'-trans-tetramethoxystilbene (TMS), non-small-cell lung cancer, gefitinib resistance, 
mTOR and autophagy.  
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Screening of Effective Traditional Chinese Medicine (TCM) Compounds Specific for  
Gefitinib-resistant Non-small Cell Lung Cancer and Investigation of Their Treatment Mechanism 

Yize Zhang, Xing-Xing Fan, Liang Liu, Xiao-Jun Yao, Yan-Ling Zhou, Sen-You Zheng, Jia-Hui Xu, Na Li, 
Benjamin K Tsang and Elaine Lai-Han Leung* 

 Macau University of Science and Technology, Macau 
Non-small cell lung cancer (NSCLC) is the leading cause of cancer death, accounting for 90% of all lung 
cancer cases. Epidermal growth factor receptor (EGFR) mutations are commonly found in NSCLC. 
Gefitinib is widely used in lung cancer treatment as tyrosine kinase inhibitor targeting EGFR downstream 
anti-apoptotic signaling cascade. However, Gefitinib resistance is major hurdle in treatment of NSCLC 
patients bearing with EGFR T790M mutation. Since no effective therapy for overcoming Gefitinib 
resistance is currently available, the present study was conducted to identify novel Chinese herbal 
compound that could be used to overcome Gefitinib-chemoresistance. We have screened 800 TCM 
compounds by testing A549 (EGFR-wild type) and H1975 (EGFR-mutant) NSCLC cell lines. We 
hypothesize that the Chinese herbal compound 10H05 is a promising candidate to alleviate resistance via 
modulating EGFR pathway. 10H05 showed significant effective in inhibiting cell proliferation (MTT assay; 
IC50 = 0.34±0.2μM). In both cell lines, 10H05 induced EGFR phosphorylation at pY1068 site and 
decreased protein content of phosphorylated AKT and Bad and Bax (Western blot). Flow cytometric 
analysis indicates 10H05 treatments significantly increased necrosis while ineffective on apoptosis and 
PARP cleavage. In addition, 10H05 induces cell cycle arrest at S/G2 phase. Overall, this data 
demonstrate for the first time that the Chinese herbal compound 10H05 directly inhibits mutated EGFR 
and arrests S/G2 mitosis phase in gefitinib-resistant NSCLC cells. In conclusion, 10H05 is a promising 
therapeutic agent for chemoresistant NSCLC. [Supported by grants from Macau Science and Technology 
Development Found (NO. 074/2011/A3) and Canadian Institutes of Health Research (M0P-126144)]. 
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Impede Cell Cycle Re-entry of Quiescent Prostate Cancer Cells via a Post-transcriptional 
Modification of Fbxw7 and c-Myc by Gutterfron K from Garcinia yunnanensis 

Zhi-chao Xi, Mu Yao, Yang Li, Shuang-fan Cai, Qi-han Dong* and Hong-Xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai; 

The University of Sydney, Sydney; The University of Western Sydney, Sydney 
Cell cycle re-entry of quiescent cancer cells is an important mechanism responsible for cancer 
progression and recurrence. Using experimental quiescence rendered by serum withdrawal or contact 
inhibition in PTENnull/p53WT (LNCaP) or PTENnull/p53mut (PC-3) prostate cancer cells, we have identified a 
compound that is able to impede cell cycle re-entry when introduced at the time of release from 
quiescence by restoration of serum or re-plating at lower density. Guttiferone K (GUTK), with a high 
concentration in the edible fruits of Garcinia yunnanensis, effectively prevented the quiescent cancer cells 
from re-entering cell cycle by repressing resumption of DNA synthesis, reducing colony formation and 
tumorigenicy, and maintaining a pattern of cell cycle phase characteristic of the quiescent cells. In a time 
course monitoring the release from quiescence, GUTK restrained the early rise of c-Myc protein levels 
seen in vehicle-treated cells, with an increase in c-Myc protein degradation. In contrast, the protein levels 
of Fbxw7, an F-box protein of E3 ligase responsible for Myc degradation, were elevated with a decrease 
in Fbxw7 protein degradation in the presence of GUTK. Systematic administration of GUTK in vivo 
suppressed the growth of quiescent prostate cancer cell xenograft compared with vehicle-treated mice. 
An induction of Fbxw7 and reduction of Myc proteins in xenograft treated with GUTK were confirmed. In 
conclusion, we have found a compound that is capable to suppress the cell cycle re-entry of quiescent 
PTENnull/p53WT and PTENnull/p53mut prostate cancer cells likely by promoting c-Myc protein degradation 
through stabilization of its E3 ligase Fbxw7. 
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Antitumor Effects of Nujiangexathone A, a Novel Compound from Garcinia nujiangensis, 
 by Down Regulation of hnRNPK Protein 

Wendy Li Zhang, Ji-ling Feng, Si-yuan Kong, Xiao-xiao Meng, Zhi-chao Xi, Bao-jun Zhang, Hong-sheng 
Tan, Yuan-zhi Lao and Hong-xi Xu* 

Shanghai University of Traditional Chinese Medicine, Shanghai 
Cancer is a leading cause of mortality in all countries of the world. Cervical cancer is among the most 
frequently diagnosed female cancers with a global burden of 530000 new cases annually. 
Nujiangexathone A (NA), a novel compound from Garcinia nujiangensis, has been shown to have anti-
cancer potential. In this study, the anti-tumor effect and the possible protein target of NA was 
investigated. Our results suggested that NA concentration- and time-dependently reduced the viability of 
HeLa cells (IC50 value 10.47±0.87 μM), which induced cleavage of PARP, caspases-3 and -9 to 
stimulate caspase-3-mediated apoptosis. Cell cycle analysis by PI staining showed that NA induced 
G0/G1 cell cycle arrest by down-regulating cyclins D3, E1 and cyclin-dependent kinases 2, 4 and 6. 
Thirty-two proteins were identified as differentially expressed by two-dimensional (2-DE) gel 
electrophoresis analysis, with heterogeneous nuclear ribonucleoprotein K (hnRNPK) being one of the 
most significantly down-regulated proteins induced by NA. The gain- and loss-of-function studies 
indicated that hnRNPK mediates apoptosis and cell cycle arrest induced by NA. Moreover, in vivo study 
showed that i.p. injection of NA at a dose of 10mg/kg/d significantly inhibited  tumor growth on Day 15 in 
nude mice xenograft model. Our study suggests that NA plays anti-tumor roles by strongly suppressing 
the hnRNPK expression that is specifically associated with apoptosis and cell cycle arrest. In conclusion, 
NA may be a potential anti-cancer drug candidate, especially to cancers with an abnormally high 
expression of hnRNPK. 
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Antiviral Activity of Oblongifolin M Against Enterovirus 71 Through Downregulation of ERP57 
Meng-jie Wang, Hong Zhang, Hua Wang, Qi Dong, Ling Tao, Yuan-zhi Lao, 

 Ming-liang He and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Objective 
To investigate the effects and the mechanism on how Oblongifolin M (OM), a natural compound extracted 
from Garcinia oblongifolia, inhibiting the enterovirus 71 (EV71).  
 
Methods 
Our study applied cytopathic effect (CPE) inhibition assay, plaque formation inhibition assay, Western 
blot, and real-time PCR to illustrate the antiviral activity of OM. Proteomic approach was utilized to search 
for the differently expressed protein. Overexpression and knockdown of target gene were performed to 
examine its effect on EV71 infection.  
 
Results 
We found OM inhibited EV71-induced CPE (IC50 2.11 μM, SI 40.92), plaque formation, viral capsid 
protein expression, and viral RNA level dose-dependently. Time point assay suggested OM poses its 
antiviral activity early in the EV71 life cycle. By the applying proteomic approach, we found that OM 
treatment reduced the expression level of ERP57, RCN-1，RCN-3 and CALU. Knockdown ERP57 
significantly inhibited the multiplication of EV71.  
 
Conclusion 
Our study found that the novel compound OM exhibited significant antiviral effect in vitro. Through the 
proteomic and biochemical approach, we identified that the reduction of ERP57 played an important role 
on its antiviral effect. Our study provided novel mechanism on how OM inhibiting EV71 infection. 
 

 
Fig.1 Chemical structure and antiviral activity of OM against EV71 (strain: SHZH98). A, Chemical 
structure of OM. B, OM inhibited the cytopathic effect induced by EV71 infection dose-dependently at 
MOI of 1, p.i.12h. C, OM inhibited expression of viral capsid protein VP1 dose-dependently at MOI of 1, 
p.i.12h. D, OM inhibited relative viral RNA level dose-dependently at MOI of 1, p.i.12h. 
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Cambogin Induces Caspase-independent Apoptosis Through the ROS/JNK Pathway and 
Epigenetic Regulation in Breast Cancer Cells 

Kai-kai Shen, Fang-fang Lu, Hong Zhang, Meng-yuan Yu and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Introduction 
Cambogin is a polycyclic polyprenylated acylphoroglucinol (PPAP) from the Garcinia genus, which has 
been used traditionally for cancer treatment across Southeastern Asia. Experiments were designed to 
determine whether or not cambogin is a pro-apoptotic agent in breast cancer and to elucidate the 
underlying mechanism(s).  
 
Results 
Cambogin inhibited MCF-7 cell proliferation and induced cell apoptosis in vitro. Cambogin induced the 
activation of caspase-independent mitochondrial apoptotic pathway, as indicated by an increase in the 
ratio of Bax/Bcl-2 and the nuclear translocation of apoptosis inducing factor (AIF). We found that the 
expression of proteins involving in the radical oxygen species (ROS) pathway was among the most 
affected upon cambogin treatment. Cambogin enhanced cellular ROS production, and induced the 
activation of ASK1-MKK4/MKK7-JNK/SAPK signaling pathway. Pretreatment with ROS scavenger N-
acetylcysteine (NAC) or the JNK inhibitor SP600125 were able to restore cell viability in the presence of 
cambogin. Importantly, cambogin treatment led to the activation of ATF-2 and the trimethylation of histone 
H3K9 in the AP-1 binding region of the Bcl-2 gene promoter. Finally, cambogin exhibited a potential 
antitumor effect in MCF-7 breast cancer xenografts without apparent toxicity.  
 
Conclusion and Implications 
In conclusion (Figure 1), the present study indicates that cambogin can induce breast adenocarcinoma 
cell apoptosis through the induction of ROS, activation of JNK/SAPK, as well as epigenetic regulation, 
and therefore represents therapeutic potential for cancer treatment. 
 
Acknowledgement: This work was supported by National Natural Science Foundation of China (No. 
81303266), Natural Science and Technology Foundation for Distinguished Young Scholars of Shanghai 
(13ZR1462000) and Chen Guang Foundation of Shanghai Ministry of Education (13CG46). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Diagram of signaling pathways for cambogin-inhibited cell growth in breast cancer 
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Gambogenic Acid Sensitizes Non-small Cell Lung Cancer Cells to Erlotinib  
by Targeting SRC Kinase 

Yuan-zhi Lao, Lin-feng Xu, Zhi-jie Ding, Wen-wei Fu, Hong-sheng Tan and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Erlotinib resistance causes large amount of lethality in non-small cell lung cancer (NSCLC) patients. The 
protein kinase SRC plays an important role in tumorigenesis in NSCLC. The inhibition of SRC can 
sensitize NSCLC to erlotinib. Gambogenic acid (GNA), a natural compound isolated from Garcinia 
hamboii, significantly inhibits cell proliferation and induces cell death in NSCLC. To identify the protential 
protein targets of GNA, we performed protein kinases screening and found that GNA was a potential SRC 
inhibitor. GNA exhibits high selectivity against SRC high expression NSCLC cell lines on cell viability, 
metastasis and EMT transition in vitro. In addtion, GNA efficiently attenuated the downstream signals of 
SRC in multiple cel lines. Importantly, GNA significantly sensitizes the NSCLC to Erlotinib and reverts the 
Erlotinib resistence of NSCLC in colony formation assay. The synergetic effect of GNA and Erlotinib 
suggests that GNA is an promising lead compound to develop as NSCLC drug. The efficacy of GNA on 
erlotinib resistent NSCLC in vivo and the detailed mechanism of action are under investigated.  
 
Acknowledgements: This work was supported by the National Natural Science Foundation of China (No. 
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Griffipavixanthone, a Xanthone Extracted from Edible Plants, Inhibits Tumor Metastasis and 
Proliferation via Downregulation of the RAF Pathway in Esophageal Cancer 

Zhi-jie Ding, Yuan-zhi Lao, Hong Zhang, Wen-wei Fu, Hong-sheng Tan and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Metastasis causes a large number of deaths among esophageal cancer patients. The RAS-RAF-MAPK 
pathway plays an important role in regulating tumor metastasis and proliferation. In screen targeting the 
RAF protein, we identified that Griffipavixanthone (GPX), a dimeric xanthone isolated from Garcinia 
esculenta, is a B-RAF and C-RAF inhibitor against esophageal cancer cells. Using wound healing, 
transwell migration and matrigel invasion assays, we confirmed that GPX significantly inhibited cell 
migration and invasion. Furthermore, exposure to GPX rendered cell proliferation and induced G2/M cell 
cycle arrest. Our mechanistic study indicated that GPX suppressed the metastasis and proliferation by 
downregulating RAF-MEK-ERK, MMP, p-AKT activation, EMT pathway and cyclinB1. Finally, an 
intraperitoneal injection of GPX significantly suppressed esophageal tumor metastasis in a pulmonary 
metastasis model in nude mice. In conclusion, our present study suggested that GPX could inhibit tumor 
migration, invasion and proliferation in vitro and in vivo, which indicated the potential of GPX for 
preventing and treating esophageal cancer. 
 

 
 

Fig.1 The signaling pathway for the mechanism of GPX 
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Guttiferone K Induces Autophagy and 
 Sensitizes Cancer Cells to Nutrient Stress-induced Cell Death 

Man Wu, Yuan-zhi Lao, Xiao-yu Wang, Hong-shen Tan, Wen-wei Fu and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Autophagy, a catabolic degradation process through lysosomes, plays an important role in tumorigenesis 
and cancer therapy. Through a screen designed to identify autophagic regulators from a library of natural 
compounds, we found that Guttiferone K (GUTK) can activate autophagy in several cancer cell lines. 
Exposure to GUTK was observed to markedly induce GFP-LC3 puncta formation and activate the 
accumulation of LC3-II and the degradation of p62 in HeLa cells, which was also detected in Capan-2 and 
CNE cells after GUTK treatment, suggesting that GUTK is an autophagy inducer. Cancer cells show an 
inherent ability to tolerate extreme conditions, such as low nutrient and oxygen supplies, by modulating 
their energy metabolism. Thus, targeting nutrient-deprived cancer cells may be a novel strategy in 
anticancer drug development because interfering with autophagy may sensitize cancer cells to nutrient 
starvation-induced cell death. We then investigated whether GUTK plays a role in Earle's Balanced Salt 
Solution (EBSS)-induced cell death in HeLa cells. Interestingly, we found that GUTK can rapidly induce 
cell death in nutrient-deprived conditions. Importantly, hydroxychloroquine, an autophagy inhibitor, was 
found to significantly prevent GUTK-induced cell death in nutrient starvation conditions. In contrast, the 
pan-caspase inhibitor z-VAD-fmk only partially prevented the cell death caused by GUTK in EBSS. 
suggesting that the cell death observed is largely dependent on autophagy. The Akt-mTOR signalling 
pathway is an important negative regulator of autophagy. We found that GUTK significantly decreased 
the phosphorylation of Akt, thereby inhibiting the mTOR pathway in cancer cells during nutrient starvation. 
In addition, GUTK causes the accumulation of reactive oxygen species (ROS) and the phosphorylation of 
JNK in EBSS, which may contribute to the mechanism through which GUTK affects autophagy. 
Collectively, these data propose that cells under nutrient stress are more sensitive to GUTK, which may 
indicate its potential for anticancer drug development. 
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Investigate the Inhibitory Effect of Nujiangexanthone A on Allergic Asthma 
Yue Lu, Shuang-fan Cai, Rui-xin Guo and Hong-xi Xu* 

Shanghai University of Traditional Chinese Medicine, Shanghai 
Nujiangexanthone A (NA) is a novel compound isolated from Nujiang Garcinia for the first time. Our 
previous studies show the anti-allergic inflammation activity of NA. This project will be further evaluated 
the inhibitory effect of NA on allergic asthma, the signaling pathways and target proteins of NA in allergic 
inflammation. The project is expected to reveal the inhibitory effect of NA in allergic inflammation reaction, 
and the system thoroughly explaining its potential mechanism. The results will be the first time that NA 
developed as an antiallergic inflammation lead compound, and provide a scientific basis for the search for 
new anti-allergy inflammatory drugs. 
 

 
Fig.1 Effect of N7 on an OVA-induced asthma model. (A) Experimental scheme for measuring the effects 
of N7 in mice. (B) Concentration of OVA-specific IgE in the serum was measured by ELISA. Data are the 
means ± s.e.m., n = 6-7 mice per group. ### P < 0.001 compared to non-treated mice, and *** P < 0.001 
were compared to OVA-sensitized mice. 
 

 
Fig.2 The concentrations of cytokines, eotaxin, LTC4 and PGD2 in the lung homogenates were measured 
by ELISA. ## P < 0.01 compared to non-treated mice, and * P < 0.05, * * P < 0.01 and *** P < 0.001 
compared to OVA-sensitized mice. n = 6-7 mice per group. 
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Oblongifolin C Induced Cell Death Though Regulating Endoplasmic Reticulum Stress 
Xiao-yu Wang, Yuan-zhi Lao, Man Wu, Zhao-qing Zheng and Hong-xi Xu* 

Shanghai University of Traditional Chinese Medicine, Shanghai 
The endoplasmic reticulum (ER) is recognized as an important cell death regulator. Severe ER stress 
often triggers cellular dysfunction and cell death. We have recently shown that oblongifolin C, a polycyclic 
polyprenylated acylphloroglucinol derived from Garcinia yunnanenis Hu, is an effective ER stress 
regulator and sensitizes cancer cells to apoptosis, however, the mechanism is still unclear.  
 
To investigate the mechanism of action, the hepatocarcinoma cells were treated with or without 
oblongifolin C for 24 hr, and cell lysates were collected and subjected to 2D-PAGE. Proteomics analysis 
and Ingenuity pathway analysis showed that oblongifolin C can significantly regulate unfolded protein 
response (p value 4.57E-04), such as the protein of HYOU1, HSP90b1, VCP and PDIA3. Western 
blotting and real time PCR results showed that oblongifolin C increased the expression of HYOU1 and 
decreased the expression of VCP and PDIA3 in HepG2 cells and human colon carcinoma HCT116 in a 
dose dependent manner, which are similar to the results of proteomics analysis. In addition, oblongifolin 
C enhanced the mRNA expression levels of CHOP, ATF4, XBP1, IRE�, BIP, which are important 
proteins in ER stress, in HepG2 and HCT116 cells. Furthermore, ER stress inhibitor salubrinal partially 
prevented the cell death caused by oblongifolin C (15 μM) both in HCT116 and Bax/Bak-deficient 
HCT116, suggesting that oblongifolin C induced cell death though ER stress. Taken together, our study 
demonstrates that the natural compound oblongifolin C efficiently promotes cell death though regulating 
ER stress. 
 

 
Fig. 1 Oblongifolin C regulates the HYOU1, BIP and PDIA3 expression. The cells were treated with (0-15 
μM) for 24 hr and the cell lysates were analyzed by western blotting. 
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The Apoptotic Effect of Combination of Oblongifolin C and Guttiferone K  is Mediated by a ROS- 
and JNK-dependent Mechanism in HCT 116 Cells 

Hui Li, Li Zhang, Yuan-zhi Lao and Hong-xi Xu* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

We investigated the anticancer effect of Garcinia yunnanensis its major component Oblongifolin C(OC) 
and Guttiferone K(GK) and extract on colon cancer cells. The cell cytotoxicity, anti-proliferative effects 
and apoptosis on colon cancer cells were evaluated by MTT assay, colony formation assay and 
propidium iodide staining by flow cytometric analysis, respectively. Levels of JNK and caspase activities 
were investigated by western blot analysis. Reactive oxygen species (ROS) generation was measured 
with fluorescent probes.The OC and GK, extract inhibited the growth of colon cancer cells in dose-
dependent way. Cotreatment with OC and GK increased cleaved casapse-3 activation and PARP 
cleavage indicated involvement of caspase-dependent apoptosis. Cotreatment of OC and GK increased 
sub-G1 population of HCT116 by flow cytometric analysis. Cotreatment of OC and GK enhanced cellular 
ROS production and increased in P-JNK protein expression. Pretreatment with the ROS scavenger N-
acetylcysteine (NAC) or the JNK inhibitor SP600125 rescued the cells from cell death. Taken together, in 
this study suggest that Cotreatment with OC and GK extract and extract induces apoptosis through ROS-
dependent signaling pathway and holds potential therapeutic effect for colorectal cancer. 
 

 
Fig.1 Cells were treated with OC,GK alone, or in combination with the indicated concentrations for 48hr 
increased the active (phosphorylated) form of JNK 
 

 
Fig.2 OC and GK, in combination increased intracellular reactive oxygen species (ROS) production. 
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Baicalin Attenuates Hepatic Fibrosis and Inhibits Hepatic Stellate Cell Activation 
Ya-Wei Liu* and Yi-Tsau Huang 

National Yang-Ming University, Taipei 
Background 
Hepatic fibrosis is a dynamic process which ultimately leads to cirrhosis in almost patients with chronic 
hepatic injury. However, progressive fibrosis is a reversible wound-healing response. Activation of hepatic 
stellate cells (HSCs) is the key process during hepatic fibrosis. Baicalin is an active component majorly 
contained in the Scutellaria baicalensis, a fundamental herb in plenty of traditional Chinese prescriptions. 
This present study investigated the therapeutic effects of baicalin on rat liver injury and HSC activation. 
 
Results 
We established the thioacetamide (TAA)-model of Sprague-Dawley (SD) rats to induce hepatic fibrosis. 
Rats were divided into four groups: control, TAA, TAA + baicalin (10 mg/kg), and TAA + baicalin (30 
mg/kg). In vivo, baicalin significantly reduced liver injury by ameliorating levels of plasma AST and ALT, 
improving histological architecture, and improving ratio of liver and body weight. Besides, baicalin showed 
significant effects in improving hepatic fibrosis scores, reducing collagen and -SMA accumulation. 
Additionally, baicalin significantly inhibited the expression of fibrosis- and inflammation-related genes, 
such as alpha-sma, procollagen, timp-1, and interleukin-1beta. Baicalin also diminished TAA-induced 
injury through reducing cellular oxidation. In vitro, we assessed baicalin effects in activated HSCs. 
Baicalin inhibited TNF--triggered NF-B activities significantly. In addition, baicalin blunted TGF-1-
induced migration and invasion in HSCs. Furthermore, baicalin alleviated TGF-1- or ET-1-induced HSCs 
contractility.  
 
Conclusions 
Our study demonstrated that baicalin improved TAA-caused liver injury and inflammation in rats. 
Moreover, baicalin suppressed HSCs activation in vitro significantly. 
 
Keywords: Scutellaria baicalensis, baicalin, hepatic fibrosis, hepatic stellate cells, inflammation 
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Natural Anthraquinone-based Small Molecules Exerts an Anti-Tumor Effect  
on Tongue Cancer SAS Cells In Vitro and In Vivo 
Yu-Ru Lee2, Yuan-Wu Chen1 and Hsu-Shan Huang2* 

1National Defense Medical Center, Taipei; 2Taipei Medical University, Taipei 
Anthraquinone-containing extracts from different plant sources such as senna, cascara, aloe, frangula, 
and rhubarb have been found to have wide variety of pharmacological activities such as antiinflammatory, 
antipyretic, antimicrobial, and antitumor activities. Oral squamous cell carcinomas (OSCC) is the sixth 
most prevalent cancer worldwide.1 Traditional therapies for OSCC include surgery, radiotherapy, and 
chemotherapy. However, the remedial effect of such therapies on end-stage oral cancer is uniformly poor. 
The previous study also reported that NSC745885 is effective in suppressing cell growth in various 
cancer cell lines, which is partially achieved by the inhibitory ability in the telomerase activity on these 
cells.2 However, the in vitro anti-cancer potential and the in vivo activity of this novel compound in oral 
cancer has not been explored cell growth in various cancer cell lines, which is partially achieved by the 
inhibitory ability in the telomerase activity on these cells. In this study, we investigated the anti-cancer 
potential of NSC745885 in oral squamous carcinoma cell lines and in an in vivo oral cancer xenograft 
mouse model.3  
 
References: 
[1] M. Pentenero, S. Gandolfo, M. Carrozzo, Head & neck, 27 (2005) 1080-1091. 
[2] H.S. Huang, T.C. Chen, R.H. Chen, K.F. Huang, F.C. Huang, J.R. Jhan, C.L. Chen, C.C. Lee, Y. Lo, 
J.J. Lin, Bioorganic & medicinal chemistry, 17 (2009) 7418-7428. 
[3] Y.W. Chen, H.S. Huang, Y.S. Shieh, K.H. Ma, S.H. Huang, D.Y. Hueng, H.K. Sytwu, G.J. Lin, PloS 
one, 9 (2014) e104703 
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Mechanisms of Delphinidin-mediated Cytotoxicity and Its Enhancement of the Cytocidal Effect of 

Arsenite in an Acute Promyelocytic Leukemia NB4 Cell Line 
Bo Yuan*, Saki Okusumi, Yuta Yoshino, Sachiko Tanaka, Toshihiko Hirano, Hiroo Toyoda, 

 Hideki Hayashi and Norio Takagi 
Tokyo University of Pharmacy & Life Sciences, Tokyo 

Although the clinical efficacy of arsenic derivative arsenite (AsIII)-based regimens against acute 
promyelocytic leukemia (APL) has been reported, its side-effects remain a serious concern and limit its 
clinical applications. Application of new AsIII-based therapies may require the generation of sensitizing 
strategies for improving the efficacy of AsIII as well as minimizing its side-effects. Delphinidin, an 
anthocyanidin, has gained considerable attention as it appears to possess strong antioxidant/oxidant 
properties and other potentially beneficial characteristics including antimutagenic and antiangiogenic 
activities. We thus investigated the effects of delphinidin on the APL cell line NB4. A dose- and time-
dependent cytotoxic effect and an apparent increase in the percentage of sub-G1 cells were observed in 
delphinidin-treated cells. The activation of caspase-8 and -9 was observed as early as 1-h post-exposure 
to delphinidin, followed by the activation of caspase-3 from 3-h post-exposure (Figure). A modest 
decrease in mitochondria membrane potential (ΔΨm) was observed at 3-h post-exposure, followed by a 
substantial time-dependent decrease in ΔΨm in treated cells. A substantial decrease in the expression 
level of Bid was also observed 1-h post-exposure (Figure). As compared to normal peripheral blood 
mononuclear cells (PBMNCs), delphinidin exerted more potent cytotoxicity against NB4 cells.  
Additionally, delphinidin in combination with AsIII achieved an enhanced cytocidal effect against NB4 cells, 
but lesser on PBMNCs. Treatment of NB4 cells with AsIII plus delphinidin did not increase, but decreased 
slightly, intracellular arsenic accumulation (As[i]) as compared to that treated with AsIII alone. These 
results suggested that the intrinsic/extrinsic pathway-mediated apoptosis induction contributed to 
delphinidin-mediated cytotoxicity, resulting in an enhancement of AsIII cytotoxicity. These observations 
opened the possibility of developing delphinidin to improve the clinical efficacy of AsIII through 
sensitization of NB4 cells to AsIII.  
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Bufadienolides with Cytotoxic Activity from the Skins of Bufo bufo gargarizans 
Lei Wang, Bao-Jing Li, Dong-Mei Zhang, Ren-Wang Jiang and Wen-Cai Ye*  

Jinan University, Guangdong 
The toad Bufo bufo gargarizans CANTOR is distributed in most regions of China. The dried skin of B. 
bufo gargarizans has been used as a traditional Chinese medicine (‘Chan-Pi’ in Chinese) for the 
treatment of tumor, carbuncle, scrofula, and heart failure. Cinobufacini (Hua-Chan-Su) injection, prepared 
from the skins of B. bufo gargarizans, has been widely used in clinical cancer therapy in China for a long 
time. Pharmacological studies revealed that this injection has antitumor and anti-hepatitis B virus 
activities. The bioactive constituents of cinobufacini injection were considered to be bufadienolides. 
 
Bufadienolides are typically C-24 steroid with a characteristic α-pyrone ring at C-17 position, which 
attracted much attention of pharmacologists due to their significant antitumor activities. Recent research 
on the action mechanism revealed that bufalin could activate ClC-3 Cl− channel and induce apoptosis 
through the PI3K/Akt/mTOR pathway. Although about forty bufadienolides had been isolated from the 
skins of B. bufo gargarizans, further investigation to exploit other bioactive compounds and trace 
constituents of this commercial toad skin are necessary. As a part of our work to discover new potential 
anti-tumor agents, twelve new bufadienolides (1-12) and fourteen known ones (13-26) were isolated from 
the skins of B. bufo gargarizans (Figure 1). Among them, compound 1 was an unusual bufadienolide with 
3,19-epoxy moiety. Compounds 2-3 and 4 were rare bufadienolides possessing 10-H atom and 10-
carboxyl unit, respectively. In addition, the cytotoxic effects of the isolated compounds against HepG2, 
A549 and HeLa cell lines were evaluated. Six new compounds (2, 3, 5, 6, 10, 12) displayed significant 
anti-proliferative activities with IC50 values ranging from 0.049 to 1.856 μM. Arenobufagin (24) exhibited 
the most potent cytotoxic activity with IC50 value 0.011 μM (Table 1). 
 
 

 

Fig. 1.  Structures of compounds 1–26. 
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Table 1. Cytotoxic activities of compounds 1-26 

Compound 
IC50 (μM)a 

HepG  A 49 HeLa 
1  9.014±7.652 28.787±9.763 29.803±8.616 
2 1.008±0.303 0.846±0.215 1.856±0.287 
3 0.358±0.097 0.158±0.095 0.348±0.102 
4 >100 47.300±3.818 >100 
5 0.124±0.033 0.049±0.012 0.171±0.015 
6 0.488±0.129 0.243±0.140 0.276±0.066 
7 7.330±1.900 3.495±1.515 5.102±0.907 
8 >100 26.130±5.908 >100 
9 >100 >100 >100 

10 0.415±0.045 1.478±0.500 0.814±0.197 
11 1.279±0.045 2.459±0.971 1.731±0.863 
12 0.723±0.112 0.802±0.089 1.445±0.782 
13 5.609±1.122 8.494±1.087 8.005±2.808 
14 2.534±0.376 4.382±0.871 3.219±0.903 
15 3.847±0.927 2.598±0.542 4.044±1.497 
16 0.045±0.001 0.036±0.001 0.103±0.032 
17 0.302±0.089 0.128±0.024 0.348±0.031 
18 1.080±0.021 1.992±0.083 1.252±0.165 
19 0.206±0.056 0.149±0.034 0.324±0.055 
20 0.058±0.007 0.015±0.007 0.064±0.002 
21 0.040±0.006 0.027±0.005 0.091±0.020 
22 0.042±0.006 0.051±0.004 0.037±0.006 
23 1.961±0.469 1.967±0.046 1.830±0.352 
24 0.011±0.004 0.015±0.003 0.027±0.008 
25 0.110±0.031 0.123±0.004 0.203±0.024 
26 0.039±0.010 0.029±0.009 0.083±0.005 

doxb 0.175±0.023 0.156±0.058 0.262±0.079 
a Results are reported as the mean ± SD based on three independent experiments. 
b Doxorubicin was used as the positive control. 
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Simultaneous Quantification of Free Provitamin D2 and Vitamin D2  
in Mushroom Using RP-HPLC-DAD 
Hai-Long Zhang and Jian-Yong Wu* 

The Hong Kong Polytechnic University, Hong Kong 
Vitamin D plays critical role in regulating calcium homeostasis in the body. Deficiency or inadequate level 
of vitamin D in the body can result in rickets, osteomalacia, and other diseases. Recently, UV radiation 
was used to stimulate vitamin D2 accumulation converted from provitamin D2 in mushrooms. However, 
current quantification methods for provitamin D2 and vitamin D2 are relatively time consuming and cannot 
reflect its real content dynamic process between provitamin D2 and vitamin D2 in mushroom during UVB 
irradiation. In the present study, we reported a simple and rapid method for fast quantification of free 
provitamin D2 and vitamin D2 in the mushroom irradiated by UVB light. The developed one-step 
extraction method for fast extraction free provitamin D2 and vitamin D2 allows complete extraction within 
one hour. This method can be used for accurate monitoring content dynamic process between provitamin 
D2 and vitamin D2 in mushroom during UVB irradiation. In addition, we developed a new RP-HPLC-DAD 
method to quantify free provitamin D2 and vitamin D2 in the mushroom. The method showed good 
linearity (r2=0.9999, r2=0.9999) within the test range, good precise (RSD, 0.03%-1.03%) and recovery 
(93.00 -96.00%) for both free provitamin D2 and vitamin D2. The developed method has been 
successfully used to monitor content dynamic trend for both provitamin D2 and vitamin D2 in mushroom 
during UVB irradiation. The developed method will provide a new approach to rapidly quantify free 
provitamin D2 and vitamin D2 in mushrooms.  
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A New Glucoside from the Aerial Part of a Traditional Mongolian Medical Herb  
Clematis aethusaefolia 

Baoquan Bao*, Ping Zhang, Jirimubatu, Wuyahan, Saihanqiqige and Ruijuan Li 
Inner Mongolia Medical University, Inner Mongolia 

The aerial part of Clematis aethusaefolia is a traditional Mongolian medical material, and have long been 
clinically used for tumor and relevant diseases by Mongolian medical practitioners. One new glucoside (1) 
was isolated along with six known compounds (2-7) from the ethanol extract of aerial part of Clematis 
aethusaefolia by bioactivity-guided fractionation. The planar structures were established on the basis of 
NMR, MS, and IR spectroscopic analyses. The cytotoxicity assay of these compounds against five human 
tumor cell lines is in progress. 
 
Key words: Clematis aethusaefolia; glucoside; Traditional Mongolian medicine 
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Figure 1. Structure of compounds 1-7 
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Investigation of the Prebiotic-like Effects of Herbal Saponins in Animal Model 
Lei Chen2, William CS Tai2 and WL Wendy Hsiao1* 

1 Macau University of Science and Technology, Macau 
2 Hong Kong Baptist University, Hong Kong 

Herbal saponins have raised considerable interest for their health-promoting effects, but have not been 
examined for their role as prebiotics. This study aimed to investigate the impact of saponins on gut 
microbiota in mice. Saponins from four herbal tea were chosen, i.e. saponins of ginseng (GS), red 
ginseng (RGS), notoginseng (NGS), and Gynostemma pentaphyllum (GpS). PLS-DA plots of the faecal 
DNA fingerprints revealed that microbiota from the saponins-treated and untreated mice clustered 
separately. Real time qPCR showed that some known beneficial bacteria, Bacteroides, Lactobacillus and 
Bifidobacterium, were enhanced in the treatment groups. GpS and NGS significantly increased the 
Bacteroidetes/Firmicutes ratio. Additionally, Faecalibacterium prausnitzii, a bacterium associated with 
human intestinal health, was stimulated by GpS treatment in a time-dependent manner. This study, for 
the first time, demonstrated that the health-promoting effects of dietary saponins might be, in part, 
through the manipulation of the gut microbiota to the benefit of the host. 
 
 
140 
 

A Bionic Enzymatic Delivery System for Enhancing the Integrated Bioavailability of Icariin Drug 
Yan Chen* and Xia Gao 

Jiangsu Provincial Academy of Chinese Medicine, Nanjing 
Icariin, the main active component in Herba Epimdii, has good anti-osteoprotic activity. However, its poor 
absorption leads to low bioavailability. Icariin is predominantly hydrolyzed into secondary glycosides or 
aglycone by intestinal flora or enzyme, which are absorbed into the blood and play better anti-
osteoporosis activities. However, the human intestinal flora and intestinal enzyme can be influenced by 
race, age, diet, drug use, disease, and individual differences. Moreover, our previous study also proved 
that the activities of intestinal enzyme and intestinal flora decreased in ovariectomized rats. It is therefore 
difficult to ensure that icariin is rapidly hydrolyzed and steadily absorbed solely on the basis of hydrolysis 
by intestinal enzyme and intestinal flora in vivo. Hence, this study aimed to design an icariin bionic 
enzymatic delivery system consisting of bionic enzyme and icariin, which drives real-time hydrolysis and 
absorption to improve bioavailability. Under a simulated in vivo intestinal environment, snailase was 
screened out as an efficient bionic enzyme, and the best process parameters of hydrolysis reaction were 
optimized. Hydrolysates promoted rat calvarial osteoblast proliferation more than non-hydrolyzed icariin. 
Snailase and icariin were then mixed and packed in enteric-coated capsules. These icariin enteric-coated 
capsules (IECs) were characterized for drug release and hydrolysis rates. The drug-release reached up 
to ~89% at 0.75 h, and the drug was almost completely hydrolyzed in 4 h. IECs displayed significantly 
higher bioavailability in vivo for ovariectomized rats, and the integrated bioavailability of icariin and its 
metabolites improved by 50%. This discovery provides the foundations for constructing new drug delivery 
systems for glycosides with similar absorption mechanisms. 
 
Acknowledgements: This work was supported by the National Natural Science Foundation of China (No. 
81173557), and the fundamental research funds for the central public welfare research institutes (No. 
ZZ08080016). 
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Astragaloside Ⅳ Partially Inhibits Chondrocyte Hypertrophy  
Through Inhibition of BMP/Smad Signaling Pathway 

Bing Shu, Libo Wang, Yongjian Zhao and Yongjun Wang* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Articular cartilage degeneration is one of the key pathological changes of osteoarthritis.  There is still no 
effective treatment for osteoarthritis.  The objective of this study is to observe the function of 
Astragaloside Ⅳ on induced chondrocyte hypertrophy in vitro.  RCS cells were treated with Astragaloside 
Ⅳ first to test the safe dose range.  RCS cells were treated with IL-1, and real-time PCR was performed 
to detecte BMP2 mRNA expression.  RCS cells were then treated with BMP2 alone or with Astragaloside 
Ⅳ and BMP2 together.  Runx2 and ColX mRNA expression were detected.  12xSBE reporter gene was 
transfected into 293T cells follwed by Astragaloside Ⅳ intervention and luciferase activity detection.  No 
cell toxicity was observed when cells were treated with 0.1-100µM Astragaloside Ⅳ.  BMP2 mRNA 
expression was significantly upregulated after IL-1 treatment in RCS cells.  BMP2 induced up-regulation 
of Runx2 and ColX mRNA in RCS cell which could be partially inhibited by Astragaloside Ⅳ treatment. 
Astragaloside Ⅳ  could also inhibit 12xSBE reporter gene luciferase activity induced by BMP2. 
Astragaloside Ⅳ can inhibit chondrocyte hypertrophy induced by IL-1β, which is partially meidiated by 
blocking BMP/Smad signaling pathway. 
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Nitrogen-Containing Sesquiterpenes and a Diterpene from Cespitularia taeniata 
Shih-Sheng Wang1,2, Chia-Ching Liaw1, Jiun-Yang Chang2, Yu-Chi Lin1,  

Yao-Haur Kuo3 and Ya-Ching Shen1* 

1 National Taiwan University,  Taipei; 2 National Sun Yat-Sen University, Kaohsiung; 
3 National Research Institute of Chinese Medicine, Taipei 

Marine soft corals have proven to be good sources for new lead compounds because they often 
accumulate a number of novel secondary metabolites as chemical weapons for survival. These novel 
natural products may be useful for their potential medical applications. Species of the genus Cespitularia 
produce various diterpenoids including those having cembrane, neodolabellane, cespitularane, and 
verticillane skeletons. Some of these compounds exhibit cytotoxic and immunomodulatory activities. 

Recently, nor-verticillenes and nitrogen-containing verticillanes were discovered.  This report focuses on 
three unusual nitrogen-containing sesquiterpenoids (1-3), and a verticillene diterpenoid (4) from the 
Taiwanese soft coral C. taeniata. The isolation, structure elucidation and cytotoxic activities of 
compounds 1-4 will be discussed. 
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Nortriterpene Lactones from the Fruits of Schisandra chinensis 
Yi-Wen Lo1, Ho-Si Cheng1, Wu-Chang Chuang2, Tsong-Long Hwang3 and Ya-Ching Shen1*

1 National Taiwan University, Taipei; 2 Brion Research Institute of Taiwan, Taipei; 
3 Chang Gung University, Taoyuan 

Schisandra chinensis, a deciduous wood vine, grows in northern and northeastern China. Its fruits, known 
as Bei-wuweizi, have been used for the treatment of diabetes, diarrhea, cough and insomnia, and as an 
astringent for chronic lung and kidney diseases.13 Previously, many triterpenoids have been reported from 
the stems and leaves of S. chinensis. However, there was no triterpene reported from the fruits Bei-
wuweizi. Moreover, some nortriterpenoids in different species were reported that they possessed potent 
anti-HIV activity in vitro. 
 
Fractionation of the ethanolic extract from the fruits of S. chinensis furnished lancifodilactones B, C, E and 
I, wuweizidilactones A, B and I, wuweizidilactones C and D, and wuweizidilactone H, and three new 
nortriterpene lactones. New compounds belong to a rare arisandilactone-type nortriterpenoid (C10 type). 
novel C3 type nortriterpenoid and C1 type nortriterpenoid, respectively. The structures of the new 
compounds were established by 1D, and 2D-NMR spectroscopic data interpretation. The biological 
activities of the isolated compounds will be evaluated the inhibition of superoxide anion generation and 
elastase release by human neutrophils in response to FMLP/CB and antiviral activities. 
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Randainins A-D, Based on Two New Diterpene Skeletons, from Callicarpa randaiensis 
Ho-Hsi Cheng1, Yuan-Bin Cheng2, Tsong-Long Hwang3, Yao-Haur Kuo4 and Ya-Ching Shen1*

1 National Taiwan University, Taipei; 2 Kaohsiung Medical University, Kaohsiung; 
3 Chang Gung University, Taoyuan; 4 National Research Institute of Chinese Medicine, Taipei 

Four new compounds, designated randainins A−D (1−4), have been isolated from the leaves and twigs of 
Callicarpa randaiensis, an endemic species in Taiwan. Compounds 1 and 2 are diterpenoids with an 
unusual trans-7/5 ring system while compounds 3 and 4 belong to novel diterpenoids of trans-5/7 ring 
scafford. The structures of new compounds were established on the basis of spectroscopic analysis, 
especially 2D NMR (COSY, HMQC, HMBC, NOESY) and HRMS. Anti-inflammatory activities and 
cytotoxicity were tested and evaluated for these compounds. 
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The Use of an Antimicrobial Peptide from Red Sea Sole as a Multidrug Resistance Modulator 
 in Human Cervical Cancer Cells 

Y.L. Lo*, Y.H. Liu and H.J. Ting 
National Yang-Ming University, Taipei 

Antimicrobial peptides (AMPs) have been become more increasing attention in cancer intervention in 
recent years and being actively studied. There are a number of antimicrobial peptides purified or 
synthesized after confirming their antibacterial, antiviral, and immune-modulatory activities. The purpose 
of this study is to use epirubicin, one anthracycline chemotherapeutic drug, as an anticancer model drug, 
to combine with Par, one antimicrobial peptide from Red Sea sole, to investigate their effects on reversing 
multidrug resistance (MDR) in human cervical cancer HeLa cells. Our results show that the combined 
treatment of epirubicin and Par significantly produced oxidative stress and diminished cell proliferation in 
HeLa cells. Furthermore, the co-treatment induced apoptosis, as indicated by inhibiting cell cycle 
progression and increasing proportion of early and late apoptosis phases. Moreover, these treatments 
were found to significantly raise the mRNA expressions of p53, Bax, and Bcl-2. The ratio of Bax to Bcl-2 
was remarkably augmented in the presence of these formulations. Additionally, the incorporation of Par in 
liposomes was demonstrated to substantially enhance the intracellular accumulation of epirubicin in HeLa 
cells. This was also verified by the partial reduction of mRNA expressions of MDR1, MRP1, and MRP2 
intensified by the epirubicin treatment. We hope that the effects of epirubicin and Par in liposomes on 
inducing apoptosis and reducing MDR can be applied to decrease the doses of anticancer drugs and thus 
reduce the side effects of chemotherapy. 
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Biotransformation of Patchouli Alcohol by Cunninghamella echinulata var. elegans 
Fangfang Xu, Kangsheng Liao, Yiming Shi and Bo Liu* 

Guangdong Provincial Academy of Chinese Medical Sciences, Guangdong 
Biotransformation of a sesquiterpenoid, patchouli alcohol, by the fungus Cunninghamellaechinulata var. 
elegans gave eight compounds(1-8),of which (5R,8S)-5,8-dihydroxypatchoulol (1), (5R,9S)-5,9-
dihydroxypatchoulol (2), (6R,9S)-6,9-dihydroxypatchoulol (3), (4R)-4-hydroxypatchoulol (4), and (3S)3-
hydroxypatchoulol (5)are new ones. Their structures were established on the basis of spectroscopic 
methods and X-ray diffraction analysis.  
 
Keywords: Biotransformation; Patchouli alcohol; Cunninghamellaechinulata var. elegans; X-ray 
crystallography 
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Fig. 1. Structure of biotransformed products 1-8of Patchouli alcohol 
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Fig. 2. Crystal structure of 5R,8S-dihydroxypatchoulol 1. 
 
Conclusion 
The fungal strain Cunninghamella echinulata var. elegans was found to display the characteristics of high 
stereo- and region-selectivity for the biotransformation of Patchouli alcohol (PA), which poses utmost 
stability for chemical modification. This method could be used for obtaining hydroxylated derivatives of PA 
to improve its water-solubility, and preparing its in vivo metabolites. 
 

Acknowledgement: This work was supported by the National Natural Science Foundation of China (No. 
81202398) and the Specific Research Construction Project of National Clinical Research Base of TCM 
(No.JDZX2012010). 
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Application and Perspectives of Traditional Chinese Medicine in the Treatment of Liver Cancer 
Xia Mao, Yanqiong Zhang* and Na Lin* 

China Academy of Chinese Medical Sciences, Beijing 
Liver cancer is one of the most fatal cancers worldwide, the management of which demands a 
multidisciplinary approach. Conventional therapies such as surgery, chemotherapy, and radiotherapy 
have gained reasonable success. However, most of these patients experience a severe torment, both 
mentally and physically. Numerous studies have indicated that traditional Chinese medicine (TCM), when 
used in conjunction with conventional allopathic therapies, can enhance their efficacy and diminish the 
resulting side effects and complications. Therefore, a deeper understanding of TCM is of immense help to 
physicians and other health care providers in providing a better care to patients. TCM is proven to be 
efficacious in terms of suppressing tumor progression, improving immune system function, and increasing 
the sensitivity to chemo‐ and radio‐therapies. Although TCM can be delivered in various dosage forms, 
pills, decoctions, and injections are the three most commonly used forms in treating liver cancer. While 
these traditional dosage forms limits the usage of herbal medicines to their full potential novel TCM 
delivery forms such as nanoparticles can enhance the bioavailability, reduce any associated side effect, 
achieve targeted delivery, and improve the acceptance of TCM by patients. This review summarizes the 
current application of TCM in different prescriptions and dosage forms in the treatment of liver cancer, 
along with their advantages and disadvantages, all of which is believed to contribute to better 
understanding of Chinese herbal medicines as an essential part in the treatment of liver cancer and the 
importance of this trend to combine TCM and western medicine in novel dosage forms for a better 
management of the condition. 
 

Table 1 Commonly used forms of TCM in liver cancer treatment 
 

Dosage 
forms 

Typical 
medicine 

Evidence of anticancer activity Characteristics 

Pills Xi-Huang-Wan As mentioned above Ad: Being suitable for chronic 
disease, the action is gentle 
and abiding. 
 
Lim: Crude preparation 
process and large dosage, 
decreases the compliance of 
patients 

Ma-Hong-Wan MHW: Inhibits the expression of bcl-2 mRNA, 
promotes the expression of bax mRNA 

Shen-Tao-
Ruan-Gan-
Wan 

STRGW: Suppresses the proliferation of human 
HCC, activates LAK cells  

Decoction Shi-Quan-Da- 
Bu-Tang 

As mentioned above Ad: The preparation process 
is simple, the side effect is 
small. 
 
Lim: Being inconvenient to 
carry and moldy easily. 

Xiao-Chai-Hu-
Tang 

XCHT: Inhibits HepG2 cell with the participation of 
mitochondrial function 

Si-Ni-Tang SNT: Induces cell apoptotic by upregulating the 
expression of p53,plays the role of immune 
protection and reducing the degree of malignancy 

Injection Huachansu 
injection 

HCJ: Inhibits the proliferation of cells by causing S 
phase cell cycle arrest and affecting the expression 
of Bcl-2 

Ad: Being suitable for 
emergent treatment, with 
rapid effect and accurate 
dosage. 
 
Lim: Lacks stabilization and 
therapeutic effect, being 
difficult to control the quality 

Shenmai 
injection 

SMJ: Improves the immune function and enhance 
the anti-tumor efficacy of chemotherapy 

Ganli injection GLJ: Inhibits the proliferation rate of HCC BEL-7402 
CELL, reverse 5-Fu acquired multidrug resistance 
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Total Saponin from Anemone flaccida Fr. Schmidt Prevents Bone Destruction in Experimental 
Rheumatoid Arthritis via Inhibiting Osteoclastogenesis 

Chunfang Liu, Hui Wang, Yue Yang, Danni Sun, Chao Wang, Shiwei Jia, Liang Liu and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Anemone flaccida Fr. Schmidt is used in the clinical compound prescription for the treatment of 
rheumatoid arthritis (RA) in China, which has the traditional use of draining dampness, diminishing 
swelling and relieving pain. Total saponins (TS) are the characteristic components and also the main 
active ingredients of Anemone flaccida. Previous reports indicated that TS possess anti-inflammatory and 
immunoregulatory properties; however, the effects of TS on bone destruction of RA have not been 
evaluated. In this study, our data firstly showed the therapeutic effects of TS on severity of arthritis and 
arthritis progression in collagen-induced arthritis (CIA) rats. Then, by micro-CT quantification, TS 
significantly increased bone mineral density, bone volume fraction and trabecular thickness, and 
decreased trabecular separation of inflamed joints both at periarticular and extra-articular locations. TS 
also diminished the level of bone resorption marker CTX-I and simultaneously increased bone formation 
marker osteocalcin in sera of CIA rats. Interestingly, TS prevented the bone destruction by reducing the 
number of osteoclasts in inflamed joints, reducing the expression of receptor activator of NF-κB (RANK) 
ligand (RANKL) and RANK, increasing the expression of osteoprotegerin (OPG), at both mRNA and 
protein levels, and decreasing the ratio of RANKL to OPG in inflamed joints and sera of CIA rats, which 
were further confirmed in the coculture system of human fibroblast-like synovial and peripheral blood 
mononuclear cells. In addition, TS inhibited the levels of pro-inflammatory cytokines implicated in bone 
resorption, such as IL-1β, TNFα, IL-6, IL-17 and IL-23 in sera and joints. These findings offer the 
convincing evidence firstly that TS attenuate RA partially by preventing both focal bone destruction and 
systemic bone loss. This anti-erosive effect results in part from the inhibiting osteoclastogenesis by 
regulating RANKL/RANK/OPG signal pathway, and the suppression of systemic and local pro-
osteoclastogenic cytokines by TS was also highly effective.  
 

       
 
 
 
 

Figure 1. TS suppresses periarticular 
bone destruction in CIA rats. 

Figure 2. TS regulates RANKL/RANK/OPG signaling 
pathway in CIA rats and in vitro. 
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Fructus Phyllanthi Tannins Fraction Induces Apoptosis, Inhibits Migration and Invasion via 
MAPK/MMPs Pathways in Human Lung Squamous Carcinoma Cells 

Shuxian Han, Haijuan Zhao, Ying Chen, Fulong Liao, Lanzhen Zhang and Yun You* 
China Academy of Chinese Medical Sciences, Beijing 

Aim 
Advanced lung cancer is an aggressive malignancy with a poor prognosis. The aim of this study was to 
investigate the mechanism of the effects of fructus phyllanthi tannins fraction (PTFs) on the apoptosis, 
migration and invasion ability of activated human lung squamous carcinoma cells (NCI-H1703). 
 
Methods 
The cell viability was determined by an 3-(4,5-dimethylthiazol,2-yl)- 2,5-diphenyltetrazolium bromide 
(MTT) assay. Cell migration was assessed by migration assay. Cell invasion was investigated using 
chemotaxis chambers containing membranes precoated with Matrigel, The cell apoptosis was analyzed 
by flow cytometric analysis. The expressions levels of apoptosis-related and metastasis-related proteins 
were detected by western blot analysis. 
 
Results 
PTFs decreased the viability of human lung cancer cells (A549, NCI-H1703, NCI-H460) and induced 
apoptosis in a dose-dependent manner. PTFs significantly inhibited NCI-H1703 cell migration and 
reduced invasion cell numbers through Matrigel. Furthermore, PTFs downregulated the expression of 
phosphor-ERK1/2, MMP-2 and MMP-9, upregulated the expression of phosphor-JNK and had no 
significant effect on the expression of ERK1/2 and JNK. 
 
Conclusion 
This study shows that PTFs could induce apoptosis, and inhibit the migration and invasion of NCI-H1703 
cells may via regulating the MMPs expression through MAPK pathway. 
 
Keywords: Phyllanthus emblica L.; tannins; lung squamous carcinoma; apoptosis; Metastasis; MAPK; 
MMPs 
 
Acknowledgements: The project was supported by Natural Science Foundation of China (81274187, 
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Infrared Spectroscopy Analysis of Notoginseng Radix et Rhizoma 
Suqin Sun* and Qun Zhou 

Tsinghua University, Beijing 
TCM samples cannot be treated as identical unless their entire components are consistent. TCM samples 
obtained from different species usually contain different components and thus have different effects, so 
true samples from specified species must be differentiated from fakes and from other species which may 
have a quite similar name or appearance as the correct ones. In general, the components of TCM 
samples from the same species may also vary with changes in the environment. Based on our former 
researches, these differences could be identified using infrared (IR) spectroscopy. Thus, a whole IR 
spectra database of Notoginseng Radix et Rhizoma which including more than 50 reference raw 
materials and 10 extracts has been set up. By searching this database, we successfully identified the 
counterfeit Notoginseng Radix et Rhizoma, different part and different cultivating area of notoginseng 
samples. So we can concluded that species of an unknown TCM material can be identified by searching 
its infrared spectrum in corresponding libraries, while the cultivation method, the producing area and other 
properties of the sample can be determined from the same spectrum using pattern recognition models. In 
other words, various properties of an unknown TCM material sample can be determined automatically 
and objectively from the infrared spectrum of the sample.  
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Polysaacharides from Polygonum Multiflorum: Potential Adjuvants for Cancer Chemotherapy 
Qing Zhang, Yi Xu*, Sheng Zou, Xiaodan Zhang, Kun Cao and Junjiang Lv 

Chongqing University, Chongqing 
The water-extractable polysaccharides (WPMPs) were extracted from Polygonum multiflorum, and the 
alkali-extractable polysaccharides (APMPs) were isolated from the water-extracted residues. The 
immunomodulatory activity of PMPs were investigated. It was shown that both WPMPs and APMPs were 
of activation effects on splenocytes and peritoneal macrophages, and also significantly restore the 
proliferation rate, phagocytic index and cytokine (IL-2 and TNF-α) production level of 5-FU-treated 
splenocytes/peritoneal macrophages in a dosage-dependent manner. Furthermore, the cytoprotective 
efficacy of WPMPs on splenocytes was superior to that of APMPs whereas the cytoprotective efficacy of 
APMPs on macrophages was more excellent than WPMPs, this significant difference might be closely 
related to the molecular weight of polysaccharides. In conclusion, these results provide valuable 
informations to use PMPs as immunostimulatory agents for the chemotherapy of cancer patients. 
 
Keywords: polysaccharides; Polygonum multiflorum; immunomodulatory activity; 5-FU 
 

Fig. 1 Cytoprotective efficacy of PMPs on splenocytes   Fig. 2 Cytoprotective efficacy of PMPs on macrophages
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Chinese Medicine Treatment Ideas and Clinical Applications for Prostate Cancer 
JianHua Cheng* and Che Yuen Justin Wu 

The Chinese University of Hong Kong, Hong Kong 
Prostate cancer is a common cancer in older men, nearly 10 years of continuous research, we have 
made important progression in prevention and the early diagnosis of prostate cancer, as well as "watchful 
waiting" or active treatment and other areas. The treatment of prostate cancer should be individualized, 
life expectancy of patients, health, pathology and clinical stage, family and economic status should be 
considered when choose the treatment. Whatever treatment used to the patients, complications caused 
by the treatment will induce the decrease of patient’s life quality significantly. Compared with Western 
medicine for prostate cancer and treatment in different ways, the TCM treatment can regulate immune 
function, enhance the body resistance, improve the cure rate and delay disease progression. 
 
In this paper, we will discuss the TCM treatment of prostate cancer from the following six aspects. 1) 
Using TCM treatment during the "watchful waiting" period is the entry point for TCM in prostate cancer 
treatment. 2) TCM treatment for endocrine therapy or medical castration syndrome. 3) TCM treatment for 
perioperative patients. 4) TCM treatment for complications after radiotherapy. 5) TCM treatment for 
patients who with endocrine therapy resistance or failure in chemotherapy, or patients with advanced 
cancer. 6) TCM treatment for patients with advanced cancer who unwilling to undergo surgery and 
Western medicine treatment. And we will show 7 case report. 
 
Keywords：prostate cancer, traditional Chinese Medicine treatment, treatment ideas 
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Preclinical Study on the Anti-metastatic Activities of Andrographis paniculata with 
Chemotherapeutics in Esophageal Tumor-bearing Mice 

Grace GL Yue, Lin Li, Julia KM Lee, Eric CW Wong, Kar-Man Chan, Kwok-Pui Fung, 
 Jun Yu, Philip WY Chiu and Clara BS Lau* 

The Chinese University of Hong Kong, Hong Kong 
Esophageal cancer is one of the most common cancers worldwide and has high mortality rate. Although 
surgery followed by radiotherapy and chemotherapy have shown promising efficacy, poor prognosis due 
to high postoperative recurrence and systemic metastasis still occur. Chemotherapeutics such as 5-
fluorouracil (5-FU) and cisplatin, used as the first-line chemotherapy, are unlikely to prevent metastasis. 
There is in fact great interest in searching for alternative treatments, such as Chinese herbal medicines 
as adjuvant therapy for metastatic esophageal cancer. Our previous studies demonstrated the in vitro 
anti-metastatic activities of Andrographis paniculata water extract (APW) in esophageal cancer cells and 
anti-migration activities in human vascular and lymphatic endothelial cells. Hence, in this study, the in vivo 
anti-metastatic activities of APW were further evaluated in esophageal tumor-bearing mouse models. The 
combined effects of APW with chemotherapeutics (cisplatin plus 5-FU) on tumor growth and metastasis 
were also examined.  
Our results showed that APW treatment (1.6 g/kg daily for 20 days) significantly decreased the numbers 
of tumor nodules as well as metastasis to lungs and livers in the intraperitoneal esophageal xenograft-
bearing mice. Furthermore, when APW combined with cisplatin plus 5-FU, the reduction in tumor weights, 
numbers of tumor nodules and metastasis to livers were larger than that of chemotherapeutics alone. In 
the subcutaneous xenograft-bearing model, the inhibitory effects of combined treatment (using half the 
normal dose of chemotherapeutics) on tumor growth were comparable to those of chemotherapeutics (at 
normal dose) alone. In addition, body weight loss was reduced in the combined treatment group as 
compared to chemotherapeutics alone.  
In conclusion, Andrographis paniculata water extract possessed anti-metastatic activities in esophageal 
tumor-bearing mice, while its potential additive effects on chemotherapeutics were observed for the first 
time.  
 
Acknowledgement: This work was supported by Food and Health Bureau HKSAR, Health and Medical 
Research Fund no. 11120981. 
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Intervention of Chronic Mild Stress Enhances Growth of Breast Cancer  
and Its Changes in Neuroendocrine and Protein 

Lei Jia and Jianping Chen* 
The University of Hong Kong, Hong Kong 

Background 
Accumulating evidence has suggested that negative mood is tightly related to initiation and progression of 
breast cancer, but the laboratory evidence has not been well elucidated.  
 
Methods 
We evaluated the association between depression induced by chronic mild stress and breast cancer 
progression. Transgenic animal model was built to mimic breast cancer patients harboring chronic 
depression. Then proteomics study using two-dimensional differential gel electrophoresis (2D-gels) was 
applied to explore the involved mechanisms. And we also identified protein targets using 2D-gels and 
validated using tandem mass spectrometry (MS/MS). 
 
Results 
The successful mice models were found with abnormal behaviors of depression, accompanying with 
physiological alterations (like helpless and reward-less behavior) as well as neurochemical changes (like 
5-HT), suggesting depressive-like behaviors of mice models. The increasing tumor growth was largely 
attributable to depressive-like behaviors induced by chronic mild stress, presented as increased tumor 
incidence, enlarged tumor volume and relatively heavier tumor weight. 8 unique proteins in 16 spots were 
identified with significant differences between control and depression mice group. They are Thioredoxin 2, 
retinol-binding protein 1, eukaryotic translation initiation factor 5A, isoformCRA_e, actin-related protein 
2/3 complex subunit 5, ASL1/Suclg2 fusion protein, odorant receptor S86, EndoA' cytokeratin; putative 
and dihydrolipoyllysine-residue acetyltransferase componentof pyruvate dehydrogenase complex, 
mitochondrial. All these proteins were involved in breast cancer progression at varying stages. In addition, 
we searched the Thioredoxin 2 (Th2) was the most potential marker linking depression with breast cancer 
development. It has been demonstrated that Th2 plays a critical role in oxidative stress-induced cell 
apoptosis. The abnormal expression of Th2 is possibly triggered by redox pathway activation, which 
subsequently induces breast cancer and predicts poor prognosis in breast cancer. More importantly, Th2 
plays a critical role in oxidative-stress-mediated depression.  
 
Conclusion 
Therefore, our results suggested a potential role of Th2 in linking chronic depression with breast cancer 
development. 
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Plant Natural Products Calycosin and Gallic Acid Synergistically Attenuate Neutrophil Infiltration 

and Subsequent Injury in Isoproterenol-induced Myocardial Infarction: 
 A Possible Role for leukotriene B4 12-hydroxydehydrogenase? 

Yuanyuan Cheng1, Jia Zhao1, Hung Fat Tse1, X Chris Le2 and Jianhui Rong1* 
1The University of Hong Kong, Hong Kong; 2University of Alberta, Alberta 

Background and aims 
Leukotriene B4 12-hydroxydehydrogenase (LTB4DH) catalyzes the oxidation of pro-inflammatory lipid 
mediator leukotriene B4 (LTB4) into less bioactive 12-oxo-LTB4. We recently discovered that LTB4DH 
expression was induced by the combination of two different plant natural products: gallic acid from Radix 
Paeoniae and the other uncharacterized ones from Radix Astrgali. The purpose of this study was to test 
the hypothesis that LTB4DH inducers may suppress neutrophil-mediated inflammation in myocardial 
infarction. 
 
Methods and results 
The active compounds were isolated from Radix Astrgali extract following the bioactivity-guided 
fractionation strategy, and subsequently identified by high performance liquid chromatography-electronic 
spray ionization-mass spectrometry (HPLC-ESI-MS) technique. LTB4DH induction was detected in 
human HepG2 cells and neutrophils by RT-PCR technique. LTB4DH inducers (i.e., calycosin and gallic 
acid) in combination were first evaluated for the in vitro effects on the survival and chemotaxis of human 
neutrophils. Calycosin and gallic acid in combination were further assessed for the in vivo 
cardioprotection in isoproterenol-induced mice model of myocardial infarction. We found that calycosin 
and gallic acid in combination exhibited the following activities: 1) antagonized the effects of LTB4 on the 
survival and chemotaxis of human neutrophils; 2) suppressed neutrophil infiltration into cardiac tissue; 3) 
reduced MPO activity and MDA production in mouse heart tissues; 4) attenuated neutrophil-mediated 
cardiac injury in isoproterenol-induced myocardial infarction. 
 
Conclusion 
 Plant natural products calycosin and gallic acid synergistically attenuated neutrophil infiltration and 
subsequent cardiac injury in isoproterenol-induced myocardial infarction. Thus, LTB4DH inducers 
represent a novel combined therapy for the treatment of neutrophil-mediated myocardial injury. 
 
Acknowledgements: This work was supported by a General Research Fund (GRF) grant (HKU774307 
M) from the Research Grants Council of Hong Kong (to J.R.) and two internal Seed Funds for Basic 
Research Programme from University of Hong Kong. 
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Study of the Therapeutic Efficacy of Dendrobium officinale Polysaccharide  
on Cigarette-induced Pulmonary Inflammation 

Tianhe Song1, Stephen Cho Wing Sze1, Tzi Bun Ng2, Sydney Chi Wai Tang1, 
 James Chung Man Ho1 and Kalin Yanbo Zhang1* 

1 The University of Hong Kong, Hong Kong 
2 Chinese University of Hong Kong, Hong Kong 

Cigarette smoke (CS) is an effective pro-inflammatory stimulus and a major risk factor causing 
cardiovascular disease, stroke and lung cance. Recently, numerous research studies have shown that 
long-term CS not only has adverse effect on immune system but also skews both innate and immune 
responses, which is defined as CS-induced pulmonary inflammation (CSIPI). Pulmonary inflammation is 
associated with the water balance. Recent studies have revealed that aquaporins (AQPs), a family of 
transmembrane protein for water transport in many epithelial and endothelial cells, are likely to play 
important roles in pulmonary inflammatory 
 
Dendrobium, a traditional Chinese herbal Medicine, is widely used in China and Southeast Asian 
countries clinically for maintaining gastric tonicity, nourishing yin and promoting the body fluid production. 
It can relieve symptoms such as dryness of the throat and thirst with blurred vision. It also displays anti-
inflammatory and antioxidant activities. Many kinds of bioactive constituents of Dendrobium have been 
identified. D. officinale polysaccharide (DOP) is the major active constituent of D. officinale, with multiple 
pharmacological activities, including anti-inflammation, antioxidant and antibacterial activity. 
 
In the present study, we investigated the therapeutic effects of DOP on CS-mediated lung inflammation in 
both mouse lung epithelial (MLE-12) cells and patients with CSIPI. Our research revealed that the DOP 
was effective in alleviating cigarette smoke-induced pulmonary inflammation in SD rats by up-regulating 
AQP5 expression and reduce MUC5AC expression. The therapeutic effect of DOP was tested in clinical 
trial. This discovery reveals DOP can be developed into a drug for reducing damage to the respiratory 
tract caused by smoking and alleviating the pulmonary inflammation of patients.  
  
Acknowledgements: This study was supported financially by the Innovation and Technology Support Programme, 
the Government of the Hong Kong Administrative Region (Project code: ITS/313/11). 
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Qualitative and Quantitative Analysis of ROS–mediated Oridonin Induced Oesophageal Cancer 
KYSE-150 Cell Apoptosis by Atomic Force Microscopy 

Jiang  Pi and Jiye  Cai*
Macau  University  of  Science  and  Technology,  Macau 

High levels of intracellular reactive oxygen species (ROS) in cells is recognized as one of the major 
causes of cancer cell apoptosis and has been developed into a promising therapeutic strategy for cancer 
therapy. However, whether apoptosis associated biophysical properties of cancer cells are related to 
intracellular ROS functions is still unclear. Here, for the first time, we determined the changes of 
biophysical properties associated with the ROS-mediated oesophageal cancer KYSE-150 cell apoptosis 
using high resolution atomic force microscopy (AFM). Oridonin was proved to induce ROS-mediated 
KYSE-150 cell apoptosis in a dose dependent manner, which could be reversed by N-acetylcysteine 
(NAC) pretreatment. Based on AFM morphology imaging, the morphological damage and ultrastructural 
changes of KYSE-150 cells were found to be closely associated with ROS-mediated oridonin induced 
KYSE-150 cell apoptosis. The changes of cell stiffness determined by AFM force measurement also 
demonstrated ROS-dependent changes in oridonin induced KYSE-150 cell apoptosis. Our findings not 
only provided new insights into the anticancer effects of oridonin, but also highlighted the use of AFM as a 
qualitative and quantitative nanotool to detect ROS-mediated cancer cell apoptosis based on cell 
biophysical properties, providing novel information of the roles of ROS in cancer cell apoptosis at 
nanoscale.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. NAC reversed oridonin induced 
oesophageal cancer KYSE-150 cell membrane 
ultrastructural changes. AFM morphology and 
membrane ultrastructure imaging of (A)control, 
(B)10 μM oridonin, (C)30 μM oridonin, (D)50 μM 
oridonin, (E)2.5 mM NAC+50 μM oridonin and 
(F)2.5mM NAC treated KYSE-150 cells.(A1-F1) 
Topogrphy, scale bar: 20 μm; (A2-F2)Membrane 
ultrastructure images and (A3-F3) their 
corresponding 3D images of KYSE-150 cells, 
scale bar: 500 nm;  (A4-F4) Particle size 
distribution and roughness of cell surface 
ultrastructure analyzed from (A2-F2).   

Fig.2 NAC reversed oridonin induced changes 
changes of Young’s modulus in oesophageal 
cancer KYSE-150 cells. AFM Young’s  
modulus analysis of (A)control, (B)10 μM 
oridonin, (C)30 μM        oridonin, (D)50 μM 
oridonin, (E) 2.5 mM NAC+50 μM oridonin and 
(F) 2.5mM NAC treated KYSE-150 cells. (A1-F1) 
Typical Young’s modulus maps obtained from 
KYSE-150 cells; (A2-F2) 50 typical force–  
distance curves obtained on KYSE-150 cells. 
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Huangqin (Scutellaria Baicalensis) Inhibits Proliferation of Human Colorectal Cancer  
Through Multiple Signaling Pathways 

Haizhou Liu, Hui Liu, Zhiyi Zhou, Edward Chu and John C. Schmitz* 
University of Pittsburgh Cancer Institute, Pittsburgh 

Background 
Colorectal cancer (CRC) is a major public health problem throughout the world. Huangqin (HQ) has been 
widely used in Asian countries to treat cancers. However, the antitumor effect of HQ on CRC and the 
underlying mechanism are still not well understood. Herein, we investigated the antitumor effects and 
biological mechanisms of HQ, and the potential synergistic anti-tumor activity between HQ and 
chemotherapy agents. 
 
Experimental Design 
The in vitro effects of HQ on cell growth was measured by WST-1 assay. The molecular changes 
associated with the HQ treatment were analyzed by Western blot, qPCR, and RPPA analysis. The in vivo 
antitumor effect of HQ was evaluated in tumor-bearing mice. 
 
Results 
HQ displayed significant growth inhibitory effects against human and murine CRC cell lines. The 
combination of HQ and 5-fluorouracil (5-FU) or DFUR resulted in synergistic inhibition of cell growth 
compared to either compound alone in vitro. Mechanistically, HQ significantly downregulated the 
expression of several important cellular proteins necessary for CRC formation and progression, such as 
TS, Rb, E2F1, CHK1, CDK4, and Hsp27. In contrast, HQ increased the expression of p21, PUMA, p-AKT, 
p-GSK-3β, p-NF-kB and p-NDRG1. Finally, HQ enhanced the antitumor effect of 5-FU and capecitabine 
in MC38 tumor xenografts. No weight loss was detected suggesting minimal host toxicity.  
 
Conclusions 
The anti-proliferative effect of HQ is mediated, in part, through suppression of the Rb-E2F1-TS pathway, 
resulting in enhanced antitumor effect in combination with 5-FU. HQ may represent a novel therapeutic 
agent alone or in combination with the fluoropyrimidines 5-FU or capecitabine for the treatment of CRC. 
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DuHuoJiSheng Tang Attenuates Inflammation of TNF-Tg Mice  
by Promoting Lymphatic Drainage Function 

Yan Chen, Jinlong Li, Qiang Li, Tengteng Wang, Lianping Xing, Hao Xu, Yongjun Wang, 
 Qi Shi, Quan Zhou and Qianqian Liang* 

Shanghai University of Traditional Chinese Medicine, Shanghai 
Objective 
To research whether DHJST attenuate inflammation of RA through promoting lymphatic drainage function 
in vivo. 
 
Methods 
Two and a half months old TNF-tg mice were intragastrically Duhuojisheng Tang (Concentration: 
1.2kg/L) ,mouse ankle lymph transport function (clearance and pulse)was detected by ICG-NIR after 
administration for 12 weeks. HE staining was used to observe the morphology (bone tissue ankle area 
and inflammatory erosion area); TRAP staining was used to observe osteoclasts. 
 
Results 
DHJST decreases synovial inflammation, bone erosion, cartilage erosion, and TRAP+ osteoclast area in 
TNF-Tg. DHJST increased the ICG clearance at the footpad and the pulse of efferent lymphatic vessel 
between popliteal lymph node and footpad of TNF-Tg mice. 
 
Conclusion 
DHJST is a promising agent for treating Rheumatoid arthritis through its promoting lymphatic drainage 
function effects. 
 
Keywords: Rheumatoid arthritis, Du-Huo-Ji-Sheng-Tang, lymphatic drainage function 
 

 
Fig. 1 DHJST decreases synovial inflammation, bone erosion, cartilage erosion, and TRAP+ osteoclast 
area in TNF-Tg. 
 

  
Fig.2 DHJST increased the ICG clearance at the footpad and the pulse of efferent lymphatic vessel 
between popliteal lymph node and footpad of TNF-Tg mice.  
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Higher National Excellent Doctoral Dissertation of projects funded projects (201276 to LQQ), Ministry of 
Education, "Innovative Research Team"(IRT1270), Shanghai University of Traditional Chinese Medicine 
"085 Project" (085ZY1204). 
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Matrine Suppresses Prostate Cancer Aggressiveness  
by Inhibiting EMT and Activation of ER/UPR Stress Pathway 

Junli Chang, Dongfeng Zhao, Chenglong Wang, Zhilie Yang, Yongjun Wang and Yanping Yang* 
Shanghai University of Traditional Chinese Medicine, Shanghai 

Increased motility and invasiveness of prostate cancer 
cells are associated with epithelial to mesenchymal 
transition (EMT). Matrine is one of the active 
compounds extracted from sophora flavescenst, which 
has been used as anti-cancer herbal medicine for 
hundreds of years in China. However its effective 
component in prostate cancer avoidance and the 
molecular mechanism are remaining unclear. It’s the 
first time, we demonstrated that matrine exhibited an 
inhibitory effect on proteasomal chymotrypsin (CT)-like 
activity in cultured prostate carcinoma cellular 
proteasome, and caused accumulation of ubiquitinated 
proteins in these cells (Figure.1).  
 
Collectively, we find the 
expression of N-cadherin and 
Vimentin was down-regulated and 
E-cadherin was up-regulated, 
these proteins are integral proteins 
involved in EMT. In vitro analyses 
show that matrine inhibits the cell 
motility, proliferation and invasion, 
arrests cell cycle into G0/G1 phase 
and induces apoptosis of PC-3 
and DU145 prostate cancer cells. 
Furthermore, we explored the 
molecular targets involved. 
Exposure of prostate cancer cells 
to matrine caused an activation of 
unfolded protein response 
(UPR)/endoplasmic reticulum (ER) 
stress signaling cascade in 
prostate cancer cells, followed by 
down-regulation of anti-apoptotic 
proteins Bcl-2, with up-regulation 
of pro-apoptotic proteins Bak. We 
also demonstrated down-
regulation of c-Myc, Cyclin B1, 
Cyclin D1 and CDK1, which are 
involved in the cell cycle and 
growth (Figure.2).  
 
These results highlight the potential of matrine as a novel natural proteasomal CT-like activity and EMT 
inhibitor, and warrant its development as a therapy for prostate cancer prevention and treatment. 
 
Acknowledgments: Grant support: This study was supported by grants from 1) National Nature Science 
Foundation (81373667), 2) China Postdoctoral Science Foundation (2012M520919), 3) Independent 
Innovation Program Supported by Science and Technology Innovation of the “085” First-class Disciplines 
Construction of Shanghai University of TCM (085ZY1217), 4)TCM scientific research fund of Shanghai 
Municipal Commission of Health and Family Planning （ 2014JQ031A ） , 5)Ministry of Education, 
"Innovative Research Team"(IRT1270),6) Shanghai University of Traditional Chinese Medicine "085 
Project" (085ZY1204). 
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Phytoagent Deoxyelephantopin (DET) and Its Derivative Inhibit  
Triple Negative Breast Cancer Cell Function Through Modulating Exosome Activity 

Jeng-Yuan Shiau1,2, Jacquelyn Gervay-Hague3, Kuo-Hsiung Lee4 and Lie-Fen Shyur1* 
1 Academia Sinica, Taipei; 2 National Taiwan University, Taipei;  

3 University of California, California; 4 University of North Carolina, North Carolina 
Breast cancer is a heterogeneous and frequently diagnosed cancer in women. Among breast cancer 
subgroups, the incidence rate of triple negative breast cancer (TNBC) is approximately 15% among 
breast cancer patients. Current clinical therapy of TNBC is a thorny issue due to absent of efficient 
targeted therapeutics. In our previous studies, we showed that phytoagent deoxyelephantopin (DET) 
isolated from Elephantopus scaber L., can effectively suppress TS/A(ER+) mammary cancer cell growth 
and metastasis; however, less activity was found for human TNBC line MDA-MB-231. We intended to 
enhance DET potency for TNBC treatment, a DET derivative (designated S) was semi-organically 
synthesized, with a 4-fold higher IC50 against MDA-MB-231 cell proliferation than DET. We observed that 
DET and S can significantly enhance the release of exosome vesicles into media from MDA-MB-231 cells 
that was similarly observed in PTX-treated cells, compared to the vehicle control. Of note, pre-treatment 
MDA-MB-231 cells with BAPTA-AM, an intracellular calcium chelator, a significant inhibitory effect on the 
DET, S or PTX-induced exosomes release was observed. Further study showed that DET and S can 
induce oxidative stress in cancer cells which might involve in exosome accumulation. Direct binding assay 
of DET-NIR, an in-house designed compound-fluorescent conjugate, with nuclear proteins of TNBC 4T1 
cells showed that some exosomal proteins can interact directly with DET; immunofluorescence cell 
staining of DET-NIR �treated MDA-MB-231 cells observed DET-NIR and exosomes colocalization. Taken 
together, this study demonstrates that DET and S can effectively inhibit TNBC cell activity through 
induction of exosomes accumulation and their protein functions. 
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The Identification of Aqueous Extract of Traditional Chinese Herb Medicine as a Potent 
Proliferative Inhibitor in Human Liver Cancer Stem Cells 

Chao-Yong Chen, Seung-Hun Kim, Po-Wei Fan, Yu-Ling Ni and Kang Fang* 
National Taiwan Normal University, Taipei 

Hepatocellular carcinoma (HCC) is one of the common malignant human tumors throughout Southeast 
Asia. HCC resisting to therapies are closely correlated with their stemness characteristics. Liver cancer 
stem cells have the ability of self-renewal and metastasis that have become the target for developing 
effective cancer therapy. In this work, the aqueous extracts from traditional Chinese herb medicine 
Brucea javanica (BJ) was used to assess their effectiveness toward human HCC cells, HepG2 (wild type 
p53), Huh7 (mutant p53), and Hep3B (p53 null) cells. The result of MTT assay showed that the extract 
reduced cell viabilities of Hep3B cells in dose-dependent manner with IC50 of 0.3 mg/mL, while HepG2 
and Huh7 cells were insensitive to treatment. The flow cytometry analysis showed that the extract 
inhibited cell growth by inducing sub-G1 cell population in Hep3B. Western blot analysis showed that the 
expression of EGFR, p-EGFRY1068, Akt, p-Akt473, procaspase-9, procaspase-3 and Bcl-2 was suppressed, 
while PARP cleavage, active caspase-9 and caspase-3 fragments stimulated by BJ in Hep3B cells. To 
learn more about the variation of self-renewal capacity, soft agar of the spheroids were assayed. BJ 
reduced the sizes of Hep3B tumor spheres and the colony formation of Hep3B at low concentrations, 
indicating the self-renewal abilities of the spheroids were attenuated. The effects were concentration-
dependent and there was no effect on both HepG2 and Huh7 spheroids. The immunofluorescence 
analysis of Hep3B spheroids revealed that the stemness markers, CD133 and Nanog, were suppressed 
and the proliferation index bromodeoxyuridine inhibited effectively. In addition, BJ augmented apoptotic 
characteristics of Hep3B spheroids, indicating the reduced self-renewal capacity is associated with the 
apoptotic cell death. Taken together, the results suggested that aqueous BJ extracts induced apoptosis in 
monolayer and their tumor-initiating cells of Hep3B that promises to provide a new alternative in treating 
liver cancer cells with deleted p53. 
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Activity Analysis of Dandelion Root Extract in the Development of a Natural Anticancer Agent 
Pamela Ovadje1, Ammar Saleem2, Caroline Hamm3, John Thor Arnason2 and Siyaram Pandey1* 

1 University of Windsor, Windsor ON; 2 University of Ottawa, Ottawa ON; 
 3 Windsor Regional Hospital, Windsor ON 

Natural health products (NHPs) play a leading role in the discovery and the development of drugs for 
treatment of human diseases, a fact that has been well established with various traditional medicines 
relying on various forms of traditional medicines. Unfortunately, traditional medicines lag far behind in 
mainstream therapy and this is mainly due to a lack of rigorous scientific validation and hence, a fear of 
the unknown. Additionally, in the treatment of chronic diseases, such as cancer, NHP use is relegated to 
the role of supplementary medicine or as a way to combat some of the side effects associated with 
conventional medicines. It is therefore imperative that the needed rigorous scientific validation be 
conducted in order to bring NHPs to forefront of modern medicine. 
 
Our group is studying the anticancer properties of dandelion root extract (DRE), which has shown 
unprecedented efficacy and specificity in inducing death receptor-mediated extrinsic apoptosis in several 
human cancer cells. The objective of this study was to deconvolute the activity of the complex mixture of 
DRE and identify the bioactive component(s), in both the active aqueous and ethanolic extracts. Four 
bioactive components have been identified; α-amyrin, β-amyrin, taraxasterol and lupeol. Preliminary 
findings suggest better efficacy of the amyrins, when used in combination.  
 
Furthermore, extensive analysis of the mechanistic pathways revealed that DRE could target multiple 
signalling pathways in order to induce programmed cell death, specifically in cancer cells. We 
hypothesize that the multiple bioactive components of DRE work together in synergy to exploit the 
multiple targets of, and destroy cancer cells. 
 
These exciting findings will provide scientific proof for an unprecedented mode of cancer treatment, one 
that uses a natural extract with few possible side effects and will bring us one step closer to 
understanding the important role NHPs play in the fight against cancer. 
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Pre-clinical Screening and Evaluation of White Tea and Lemongrass  
for Their Anti-carcinogenic Properties 

Cory Philion*, Pamela Ovadje and Siyaram Pandey 
University of Windsor, Windsor ON 

Outside the use of natural extracts as traditional medicine, some Natural Health Products (NHPs) have 
fostered significant promise as they pertain to the relentless fight against cancer. Studies surrounding the 
use of Long Pepper (Piper longum) and Taraxacum Officinale, commonly known as Dandelion, have 
excited scientific communities based on their efficacy in reducing cell viability amongst some cancer 
types. 
  
We have screened for anti-carcinogenic properties of not only these natural extracts but also many 
others. The direct focus of our current work is to determine whether individual natural extracts, or the 
combination of extracts, possess the ability to induce cell death in the highly unregulated nature of 
malignant cells, in particular both Hodgkin’s and Non Hodgkin’s Lymphoma. Despite being in the 
preliminary stages of our study, we have already encountered some lively points of discussion. By means 
of the WST-1 assay and image-based cytometry, we have begun to establish a dose-dependent 
relationship between Lemon Grass (Cymbopogon citratus) and decreased cell viability of four individual 
Lymphoma cell lines.  Other natural extracts demonstrating similar potential include White Tea (Camellia 
sinensis) thus, making them ideal candidates for further investigation.  Moving forward, we will be 
investigating the chronology of caspase activation and mitochondrial destabilization to conclude the 
mechanisms of cell death. 
 
To date, no cure for Non-Hodgkin’s Lymphoma exists, while the mechanisms of action behind multiple 
treatments are unclear or require more supporting evidence.  Our study will continue to examine the 
selective pathways of cell death, as they relate to the complex nature of various NHPs. 
 
Cytotoxicity of Aqueous White Tea Extract (L540)           Cytotoxicity of Ethanolic Lemon Grass Extract (L540)
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Antioxidant and Protective Effects of Chaenomeles thibetica Extract  
Against Ultraviolet B-induced and Carbon Tetrachloride-induced Damages 

Bingxin Ma, Jing Wang, Gao Zhou, Jing Tong, Yuxin Chen, Jingsheng He and Youwei Wang* 
Wuhan University, Wuhan 

Five wild Chaenomeles species in the world are commonly cultivated and used as Mugua in China, and 
as liquor, candy, and medicine in Tibet. The Chaenomeles species is extensively applied in the food 
industry because of its numerous pharmacological activities, such as antimicrobial, anti-influenza, 
antioxidant, antihyperglycemic, and antihyperlipidemic. Chaenomeles thibetica is a type of fruit in the 
genus Chaenomeles (Rosaceae), which is mainly cultivated in Tibet. C. thibetica also has an antioxidant 
potential. 
 
Total phenol, flavonoid, and proanthocyanidin contents in C. thibetica extract (CTE) were 252.7, 22.5 and 
7.28 mg/g, respectively. Besides, the main compounds were analyzed by HPLC-MS. CTE had a positive 
effect on free radical scavenging and anti-lipid oxidation. CTE also showed the ability to reduce ultraviolet 
B-induced photo-toxicology in the mitochondrial system. The in vivo antioxidant and hepatoprotective 
properties of CTE against carbon tetrachloride-induced damages were investigated. Results of the liver 
and kidney tissues indicated that CTE can increase the activities of catalase, superoxide dismutase, and 
glutathione and reduce the increased level of malondialdehyde. The levels of alanine aminotransferase, 
aspartate transaminase, alkaline phosphatase, and total bilirubin were significantly reversed by CTE 
compared with the elevated levels in the carbon tetrachloride group (Figure 1).  
 
These effects can expand the application of Chaenomeles species, revitalize the development of 
ethnopharmacy, and provide relevant hepatoprotective food products. 

 

 
Fig. 1 The levels of MDA (A) and T-SOD (B), CAT (C), and GSH (D) activities in the liver and kidney of 
CCl4-intoxicated rats. ***p < 0.001, **p < 0.01, and *p < 0.05, compared with the model group (CCl4-
intoxicated group). ###p < 0.001, ##p < 0.01, and #p < 0.001, compared with the control group. CTE 400, 
400 mg/kg C. thibetica extract; CTE 200, 200 mg/kg C. thibetica extract; CTE 100, 100 mg/kg C. thibetica 
extract. 
 



168 
 

201 
 

Breaking Liver Disease Chain by Chinese Medicines: 
 Evidences for Preventing and Treating Hepatocellular Carcinoma 

Yibin Feng*, Ning Wang and Man-Fung Yuen 
The University of Hong Kong, Hong Kong 

Liver disease chain is a course of typical liver diseases such as acute hepatitis, chronic hepatitis, liver 
fibrosis, cirrhosis and liver cancer (most of liver cancer are hepatocellular carcinoma, HCC). The endpoint 
of the course is liver cancer which can be induced by hepatitis B, C or alcohol etc.. Clinically, there are 
many cases showing that chronic hepatitis, cirrhosis and HCC exist in a patient concurrently, but 
medication strategy is still to use different drugs targeting different liver diseases. Does it possible one 
drug or recipe targeting all these liver diseases? Discovering specific anti-inflammatory drug, maybe one 
of the options. Inflammatory factors and carcinogenesis are good partners in liver cancer initiation, 
progression and metastasis. In addition, inflammatory reaction is a common characteristic in all liver 
diseases. So, breaking liver disease chain by specific anti-inflammatory drug maybe a good idea for 
preventing and treating HCC. In other words, we need to find a drug to treat chronic hepatitis, cirrhosis 
and HCC at the same time. Chinese medicinal herbs have been used in China for treatment of diseases 
over two thousand years and it is a good resource for drug discovery. In recent years, therapeutic 
principle of Chinese medicinal herbs in liver diseases has been intensively studied. Using advanced 
multiple disciplinary technologies, we systematically studied effect and mechanism of Chinese medicinal 
herb, coptis and its pure compound, berberine on liver damage and liver cancer in in vitro and in vivo 
models. We will discuss the impact of coptis on liver diseases to set up a new concept for preventing and 
treating HCC by exploring scientific evidence from traditional knowledge. This study was financially 
supported by grants from the research council of the University of Hong Kong (Project Codes: 
104001764, 104002320, 104002889, 104003422), the Research Grant Committee (RGC) of Hong Kong 
SAR of China (RGC General Research Fund, Project code: 10500362), Wong’s donation (Project code: 
200006276), the Gaia Family Trust (20007008) and Government Matching Funding (Project code: 
207060411). 
 
Keywords: Liver disease chain, HCC, Coptis, berberine and new therapy 
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Antinociceptive Effect of Processed Mother Root of Aconitum carmichaelii Debeaux 
 in CFA-Induced Mice: Roles of κ-opioid Receptor and TRPV1 Ion Channel 

Chao Wang#, Danni Sun#, Chunfang Liu*, Hui Wang, Xianghong Jing, Shuping Chen, Tengfei Xu, 
 Junling Liu, Ying Xu, Zhiqiang Liu and Na Lin* 

China Academy of Chinese Medical Sciences, Beijing 
Although Processed mother root of Aconitum carmichaelii Debeaux (Processed Chuanwu, PCW) has 
been therapeutically used for the treatment of joint pain and rheumatoid arthritis for over two millennia in 
China, its action on chronic inflammatory pain has not been clarified. Here, we investigated the 
antinociceptive effect of and the possible mechanisms of PCW. Our findings showed that PCW (0.34, 
0.68 and 1.35 g/kg) dose-dependently attenuated mechanical and heat hypersensitivities without 
tolerance. Interestingly, the antinociception of PCW was partly attenuated by pretreatment with the 
preferential κ-opioid receptor antagonist nor-BNI, but not by μ-opioid receptor antagonist cyprodime or δ-
opioid receptor antagonist naltrindole in mechanical and heat hypersensitivities test under inflammatory 
conditions. And this effect could be erased by nor-BNI pretreatment in the hot plate test. In addition, the 
antinociceptive effects of PCW were decreased in TRPV1-/- mice compared to TRPV1+/+ group. Moreover, 
either pretreated with nor-BNI or not, PCW manifested inhibitory effects in capsaicin-induced 
spontaneous nociception, mechanical and heat hypersensitivities of mice. Collectively, our results show 
that PCW has potent antinociceptive effect in inflammatory conditions by attenuating mechanical and heat 
hypersensitivities without tolerance. These effects may result in from the activation of κ-opioid receptor, 
and the suppression of TRPV1 ion channel was also effective. 
 

 
Figure 1: PCW attenuated mechanical and heat hypersensitivities in CFA-induced mice. 

 

 
Figure 2: Roles of κ-opioid receptor and TRPV1 ion channel in the antinociceptive effect of PCW in 
inflammatory conditions. 
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The Laxative Effect of Emodin is Attributable to Increased Aquaporin 3 Expression  
in the Colon of Mice and HT-29 Cells 

Yan-Fang Zheng, Chun-Fang Liu,Wen-Fang Lai, Qing Xiang, Zuan-Fang Li, Hui Wang and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Emodin (1, 3, 8-trihydroxy-6-methylanthraquinone) is a stimulant laxative and used to treat constipation. 
Aquaporin 3 (AQP3) plays an important role in regulating water transfer in the colon. In the study, we 
investigated whether the laxative effect of emodin is associated with the regulation of AQP3 in the colon. 
Our results showed that treatment with emodin increased the fecal water content in the colon of mice and 
evaluation index of defecation in a dose-dependent manner. More interestingly, emodin significantly 
increased the AQP3 protein and mRNA expression both in the colon of mice and in human intestinal 
epithelial cells (HT-29). Mechanistically, emodin obviously upregulated the cyclic adenosine 
monophosphate (cAMP)-dependent protein kinase A catalytic subunits α (PKA C-α) and phosphorylated 
cAMP response element-binding protein (p-CREB Ser133) expression in HT-29 cells. These results 
suggest that the laxative effect of emodin is associated with the increased expression of AQP3 by 
upregulating PKA/p-CREB signal pathway.  
 

 
 
 
 
 
 
 

Figure 1. Emodin increases AQP3 
expression in the colon of mice. 

Figure 2. Emodin increases AQP3 expression in HT-29 
cells by fluorescent immunohistochemistry without effect 
on cell viability 
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Gene Expression Microarray Analysis of Tangshen Formula-treated db/db Mice 
Hailing Zhao and Ping Li* 

China-Japan Friendship Hospital, Beijing 
Tangshen formula (TSF), as a traditional Chinese medicine, has been shown to have good clinical 
efficacy in diabetic nephropathy (DN) treatment. To explore the potential molecular targets, gene 
expression microarray was carried out in db/db mice treated with TSF. In this study, db/db mice were 
treated with or without TSF by gavage for 12 weeks, with db/m mice as a control. Serum glucose, 24h-
albuminuria and histology were detected. A microarray was applied to detect the gene expression of 
kidney tissues in3 groups mice. The results showed that treatment with TSF significantly reduced serum 
glucose and the excretion of urinary albumin in db/db mice, and attenuated secretion of extracellular 
matrix in renal glomeruli. Clustering analysis indicated the three groups could be their respective together 
for a class and almost 400 differentially expressed genes were identified in db/db mice and TSF-treated 
mice. These genes were mainly involved in cellular process, physiological process and metabolism by 
using Gene Ontology (GO). The pathway analysis was performed by KEGG, and 135 pathways were 
found significantly altered in the TSF group. The top ten pathways mainly included tight junction, Wnt 
signaling pathway, Drug metabolism-cytochrome P450, MAPK signaling pathway and TGF-beta signaling 
pathway. Thus, the current study revealed that TSF might improve type 2 DN by multiple signaling 
pathways. 
 
Key words: Diabetic nephropathy (DN), Tangshen formula, Microarray, Signaling pathway 
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Protective Effect of Tangshen Formula on Renal inflammation in Type 2 Diabetes 
Ting Ting Zhao, Sifan Sun, Haojun Zhang and Ping Li* 

China-Japan Friendship Hospital, Beijing 
Objective 
Inflammation is an essential promoters in the pathogenesis of diabetic kidney injury in type 2 diabetes. 
Tangshen Formula (TSF), a traditional Chinese medicine, had been reported to have beneficial effects on 
diabetic nephropathy (DN), but its action mechanism is still unclear. The current study was designed to 
elucidate the mechanism in a type 2 DN rat model established by high-fat diet-fed and low-dose-
streptozotocin injection.  
 
Mehods 
Diabetic rats were fed with a high-fat diet (consisting of 50% carbohydrate, 12% protein, and 38% fat) for 
5 wk, followed by intraperitoneal injection with a single low-dose of streptozotocin (STZ, 25mg/kg) after 
12-h fasting. The normal control rats were fed with a standard chow diet. The diabetic rats were treated 
with or without TSF by gavage for 20 weeks and examined by 24h-albuminuria, histology, 
immunohistochemistry, molecular analyses.  
 
Results 
The results showed that TSF treatment significantly inhibited urinary excretion of albumin, and attenuated 
renal histological injuries in the rats. TSF treatment also inhibited renal inflammation which was 
associated with inactivation of NF-κB signaling, thereby blocking the upregulation of pro-inflammatory 
cytokines (IL-1β, TNFα) and chemokine (MCP-1) and macrophage infiltration in the TSF-treated rats. 
  
Conclusion 
In conclusion, the present study revealed that TSF might attenuate renal inflammation of type 2 DN by 
inhibiting NF-κB in a rat model induced by high-fat diet-fed and low-dose-streptozotocin injection. 
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Tangshen Formula Attenuates Hepatic Steatosis in db/db Mice  
by Mechanisms Involving AMPK/SREBP Pathway 

Qin Kong and Ping Li* 
China-Japan Friendship Hospital, Beijing 

AMP-activated protein kinase (AMPK), which regulates whole-body energy metabolism and has emerged 
an attractive target metabolism syndrome, especially on lipid metabolic disorder in type 2 diabetes. To 
evaluate the role of Tangshen Formular (TSF) in regulating liver dyslipidemia in diabetes, db/db mice 
were randomized to a standard diet (SD) or SD plus TSF for 12 weeks and db/m mice as a control. Here 
we demonstrated that TSF significant suppressed mice weight gain and liver steatosis with lipid 
accumulation (Oil Red O &HE staining results). These changes were accompanied by modulation of 
insulin and AMPK/SREBP signaling. The administration of TSF increased the phosphorylation of AMPK 
and decreased SREBP-1 nuclear translocation. Moreover, the target genes of SREBP-1 such as FAS, 
ACC, and SCD1, at both mRNA and protein levels were also decreased in mouse received TSF. TSF 
also potently inhibited de novo lipogenesis and stimulated fatty acid combustion in mice liver with 
downregulation of hepatic gluconeogenesis/lipogenesis genes (PGC-1α, Acadm, Acox1). Take together, 
TSF may a potential promising theraputic approach to attenuate fatty liver, dyslipidemia and obesity-
related diseases. 
 
Key words: Tangshen Formular, AMPK, lipid metabolism 
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Yi Qi Qing Re Gao Formula Ameliorates Puromycin Aminonucleoside-induced Nephrosis 
 by Suppressing Inflammation and Apoptosis 

Yumin Wen, Tingting Zhao and Ping Li* 
China-Japan Friendship Hospital, Beijing 

Objectives 
Yi Qi Qing Re Gao (YQQRG) formula is a traditional Chinese herbal medicine used to treat chronic 
nephritis. This study was designed to evaluate the underlying mechanism in the use of YQQRG formula 
to treat nephrosis induced by puromycin aminonucleoside (PAN). 
 
Methods 
Thirty-six male Wistar rats were randomly divided into three groups of 12 rats: a sham group, a vehicle-
treated PAN model group (PAN) and a group treated with YQQRG (PAN + YQQRG). The PAN model 
was established by a single intravenous injection of PAN at a dose of 40 mg/kg body weight; the rats in 
the sham group received the same volume of saline. Twenty-four hour urinary protein were measured 0, 
3, 5, 10, and 15 days after the injection. The rats were sacrificed at day 10 and day 15 and the serum lipid 
profile examined. The renal cortex of each rat was stained with periodic acid–Schiff reagents and the 
pathological alterations and ultrastructural changes were examined by transmission electron microscopy. 
In situ cell apoptosis was detected by a terminal deoxynucleotidyl transferase-mediated uridine 5-
triphosphate-biotin nick end-labeling (TUNEL) assay. Transcriptive levels of inflammatory markers and 
molecules associated with apoptosis were detected by a real-time polymerase chain reaction and the 
expression of proteins was examined by either immunohistochemistry or Western blot. 
 
Results 
YQQRG remarkably decreased the levels of urinary protein and lowered serum lipid levels. YQQRG also 
attenuated histological lesions in the rat kidneys. The activation of inflammatory markers was largely 
restored by the administration of YQQRG. The TUNEL assay showed that YQQRG decreased the 
number of apoptotic cells. Both the mRNA and protein levels of caspase-3 were significantly reduced in 
the group treated with YQQRG, whereas the Bcl-2 protein increased in the YQQRG group. 
 
Conclusions 
YQQRG alleviated kidney injuries of PAN-treated rats, possibly through anti-inflammatory anti-apoptosis 
effects. 
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Ameliorative Effects of Baicalein in MPTP-induced Mouse Model of Parkinson's Disease: 
 A Microarray Study 

Li Gao1,2, Chao Li1, Ran-Yao Yang1, Wen-Wen Lian1, Jian-Song Fang1, Xiao-Cong Pang1, 
 Xue-Mei Qin2, Ai-Lin Liu1,3* and Guan-Hua Du1,4* 

1Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 
2Modern Research Center for Traditional Chinese Medicine of Shanxi University, Taiyuan 

3Beijing Key Laboratory of Drug Target Research and Drug Screening, Beijing 
4State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Beijing 

Baicalein, a flavonoid from Scutellaria baicalensis Georgi, has been shown to possess neuroprotective 
properties. The purpose of this study was to explore the effects of baicalein on motor behavioral deficits 
and gene expression in N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced mice model of 
Parkinson's disease (PD). The behavioral results showed that baicalein significantly improves the 
abnormal behaviors in MPTP-induced mice model of PD, as manifested by shortening the total time for 
climbing down the pole, prolonging the latent periods of rotarod, and increasing the vertical movements 
(Figure 1). Using cDNA microarray and subsequent bioinformatic analyses, it was found that baicalein 
significantly promotes the biological processes including neurogenesis, neuroblast proliferation, 
neurotrophin signaling pathway, walking and locomotor behaviors, and inhibits dopamine metabolic 
process through regulation of gene expressions (Table 1). Based on analysis of gene co-expression 
networks, the results indicated that the regulation of genes such as LIMK1, SNCA and GLRA1 by 
baicalein might play central roles in the network. Our results provide experimental evidence for the 
potential use of baicalein in the treatment of PD, and revealed gene expression profiles, biological 
processes and pathways influenced by baicalein in MPTP-treated mice.  
 

 
 
Figure 1. Effects of baicalein on the pole test time (A), latency to fall from the rotarod (B), rearing 
numbers (C), and crossing numbers (D) in MPTP-treated C57BL/6 mice. Madopar was used as a positive 
control, and values are expressed as mean ± SEM (n = 11-15). The white column represents control 
group, the black column represents vehicle group, and the gray column represents drug-treated group. # 
p < 0.05, ## p < 0.01, ### p < 0.001 versus the control group; * p < 0.05, ** p < 0.01, ***p < 0.001 versus 
the vehicle group. 
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Table 1. The representative biological processes that are significantly influenced by baicalein in MPTP-
treated mice. 

GO.ID Term 
MPTP vs Control Baicalein vs MPTP
FE P value FE P value

GO:0050769 positive regulation of neurogenesis -2.57 < 0.001 2.15 0.006 
GO:0050768 negative regulation of neurogenesis 2.85 0.004 -2.13 0.046 
GO:0007405 neuroblast proliferation -3.20 0.006 2.78 0.020 
GO:0006584 catecholamine metabolic process 3.24 0.018 -3.12 0.021 

GO:0009712 
catechol-containing compound metabolic 
process 

3.24 0.018 -3.12 0.021 

GO:0042417 dopamine metabolic process 3.94 0.017 -3.79 0.020 
GO:0007628 adult walking behavior -3.68 0.005 3.11 0.021 
GO:0008344 adult locomotor behavior -3.22 < 0.001 2.45 0.011 

1. “+” means up-regulated biological process; “−” means down-regulated biological process 

Acknowledgements: This work was funded in part of the National Great Science and Technology 
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The Flower Tea Coreopsis tinctoria Increases Insulin Sensitivity and Regulates Hepatic 
Metabolism in Rats Fed a High-fat Diet 

Baoping Jiang☆, Liang Le☆, Wenting Wan, Wei Zhai, Keping Hu, Lijia Xu* and Peigen Xiao 
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 

An infusion of Coreopsis tinctoria (CT) flowering tops is traditionally used in Portugal to control 
hyperglycemia; however, the effects of CT protection against high-fat diet (HFD)-induced hepatic insulin 
resistance have not been systematically studied and the precise mechanism of action is not clear. The 
metabolomic profiles of insulin-resistant rats fed a HFD and a CT-supplemented diet (HFD supplemented 
with CT-drinking) for 8 weeks were investigated. Serum samples for clinical biochemistry and liver 
samples for histopathology and liquid chromatography-mass spectrometry (LC-MS)-based metabolomic 
research were collected. Western blot and quantitative real-time PCR (qPCR) analyses were further 
employed to measure the expression of several relevant enzymes together with perturbed metabolic 
pathways. Using MetaboAnalyst 3.0 (http://www.metaboanalyst.ca), the CT treatment was found to 
significantly ameliorate the disturbance in 10 metabolic pathways. Combined metabolomic, western blot 
and qPCR analyses revealed that CT treatment significantly improved the glucose homeostasis by, on 
the one hand through inhibiting the expression of gluconeogenic pathway key proteins G6Pase and 
PEPCK and, on the other hand via regulating the mRNA or protein levels of the Krebs cycle 
critical enzymes (CS, SDHA, and DLST). These results provide metabolic evidence of the complex 
pathogenic mechanism involved in hepatic insulin resistance and that the supplementation with CT 
improves insulin resistance at a global scale. LC-MS-based metabolomics approaches are helpful to 
further understand diabetes-related mechanisms.  
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miRNA(let-7a) - Mediated Anticancer Effects of Yangzheng Sanjie Decoction  
on Human Gastric Cancer Cells 

Haixia Deng, Jingli Zhu, Yaya Yu and Gengxin Chen* 
Guangdong Provincial Hospital of Chinese Medicine, Guangdong 

Objective 
We aimed to explore the regulation mechanism of chinese herbal compound Yangzheng Sanjie 
Decoction (YZSJD) on gastric cancer through observing the influence of YZSJD on proliferation, 
apoptosis and the expression of let-7a in gastric cancer cells. 
 
Methods 
The AGS cell and HS-746T cell were selected in vitro as the model cell lines of gastric cancer. Both of the 
two cell lines were cultured with 10% of YZSJD-containing rat serum (YZSJD group) and non-medicated 
rat serum (control group) respectively, then the cell proliferation was measured using Cell Counting Kit-8 
assay, the cell apoptotic were detected by flow cytometry of Annexin V-FITC/PI staining, and the 
influence on the expression of let-7a was analyzed by real time PCR.  
 
Results 

1. After intervened with YZSJD-containing rat serum, the proliferation of the AGS cell and the HS-
746T cell were significantly lower than the control group (P<0.01), and the proliferation inhibition rate 
were 22.4% and 19.5%.  

2. Compared with the control group, after intervened with YZSJD-containing rat serum, the total 
apoptosis rate of the AGS cell and the HS-746T cell showed no significant difference (P>0.05). 

3. The relative expression of let-7a in the AGS cell was(1.60±0.08) after dealed with YZSJD-
containing rat serum, and which was obviously up-regulated compared with the control group (P<0.01). 
 
Conclusion 

1. YZSJD-containing rat serum could significantly inhibit the proliferation of the AGS cell and the HS-
746T cell lines. 

2. YZSJD-containing rat serum could up-regulate the expression of let-7a in the AGS cell. It 
suggested that regulating the expression of let-7a in gastric cancer might be one of the mechanisms of 
YZSJD action. 
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Neuroprotective Effect of Coptis chinensis (Franch.) in MPP+ and MPTP  
Induced Parkinson´s Disease Models 
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The rhizome of Coptis chinensis is commonly used in traditional Chinese medicine alone or in 
combination with other herbs for the treatment of diseases characterized by causing oxidative stress 
including inflammatory diseases, diabetes mellitus and neurodegenerative diseases. In particular, there is 
especially rising evidence that Coptis chinensis is effective for the treatment of neurodegenerative 
disease associated with oxidative stress. Therefore, the aim of this study is to investigate the 
neuroprotective effect of Coptis chinensis in-vitro and in-vivo with the MPP+ and MPTP models of 
Parkinson´s disease. 
 
MPP+ treated human SH-SY5Y neuroblastoma cells were used as cell model of Parkinson´s disease. 
Twenty-four hours pre-treatment of the cells with the watery extract of Coptis chinensis significantly 
increased cell viability as well as intracellular ATP concentration and attenuated apoptosis compared to 
the MPP+ control. Further experiments with the main alkaloids of Coptidis chinensis, berberine, coptisine, 
jaterorrhizine and palmatine revealed that berberine and coptisine were the main active compounds 
which were responsible for the observed neuroprotective effect. However, the full extract of Coptis 
chinensis was more effective than the tested single alkaloids.  
In the MPTP induced animal model of Parkinson´s disease Coptis chinensis improved dose-dependently 
motor functions and increased tyrosinhydroxylase-positive neurons in the substantia nigra (Fig. 1).  
 
Based on the results of this work, Coptis chinensis and its main alkaloids could be potential candidates 
for the development of new treatment options for Parkinson´s disease.   
 

 
Fig. 1: Effect of Coptis chinensis extract (CRE) on tyrosinhydroxylase-positive neurons (TH+) in the 
substantia nigra (SN) and ventral tegmental area (VTA). A) representative pictures of brain slices. Brown 
stained cells are TH+.  Results represent the mean TH+ cells in the SN (B) and VTA (C) ± SEM. Note that 
CRE significantly attenuates the loss of TH+ cells/SN compared to the MPTP control.  ** indicates 
significant differences vs PBS control (P<0.01). + indicates P<0.05 vs MPTP control. 
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Neuroprotective and Neurite Outgrowth-promoting Activities  
by Multifunctional Dimers Derived from Chinese Medicine 

Shengquan Hu, Shinghung Mak and Yifan Han* 
The Hong Kong Polytechnic University, Hong Kong 

The cause of Alzheimer’s disease (AD), can be ascribed to the progressive loss of functional neurons, 
and thus agents with neuroprotective and neurite outgrowth-promoting activities that allow for the 
replacement of lost neurons may have therapeutic benefits. In the current study, we investigated the 
neuroprotective and neurite outgrowth-promoting activities of several series of multifunctional dimers 
including those derived from huperzine A, which is originally isolated from a Chinese medicinal herb 
Huperzia serrata (Qian Ceng Ta). It was found that bis(12)-hupyridone and bis(7)-cognitin, 
representatives of the homo-dimers, efficiently inhibited Aβ fibrils formation and blocked Aβ fibrils-
associated neurotoxicity in cultured SH-SY5Y cells. Most importantly, these dimers, at the doses as low 
as 0.18-0.70 µmol/kg, showed higher potency than huperzine A in preventing memory impairments in rats 
injected intracerebroventricularly with Aβ. Additionally, these dimers promoted robust neurite outgrowth in 
both PC12 cells and primary cortical neurons, possibly through the activation of α7-nicotinic acetylcholine 
receptor (α7-nAChR), a conclusion supported by the evidence that pharmacological inhibition and genetic 
depletion of α7-nAChR significantly abolish the dimers-mediated neuritogenic effects. These results taken 
together suggest that our dimers may have therapeutic value in AD treatment via protecting impaired 
neurons and providing novel functional neurons concurrently.   
 
Acknowledgements: This work was supported by grants from the Research Grants Council of Hong 
Kong (561011, 15101014), The Hong Kong Polytechnic University (G-UC15 and G-YZ15) and University 
of Macau (MYRG2015-00172-ICMS-QRCM). 
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Combined Transcriptomic and Pharmacological Approaches Reveal Biosynthesis and 
Cardiovascular Protective Activity of Triterpene Saponins from the Flower of Panax notoginseng 
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You-Hua Wang4,  Stephen Kwok-Wing Tsui3, Simon Ming-Yuen Lee1 and  Pui Man Hoi1* 
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 4 Longhua Hospital affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 
The root of Panax notoginseng is traditionally used as an anti-hemorrhagic agent to promote blood 
circulation without causing "congealed" blood. Furthermore, the flower of Panax notoginseng is a popular, 
traditional medicine taken daily for preventing of hypertension and reducing blood cholesterol profiles. 
Besides, the flower of Panax notoginseng contains a higher level of saponins, particularly 
protopanaxadiol-type ginsenosides, compared to the root. However, biosynthesis pathway and 
pharmacological activity of saponins from the flower remain unclear. 
 
RNA sequencing of three different Panax notoginseng tissues including flowers, leaves and roots was 
performed using next generation DNA sequencing. After assembling the high quality sequencing reads 
into 107,340 unigenes, 9,908 unigenes were assigned to 135 KEGG pathways at which 270 unigenes 
were identified to be involved in triterpene saponin biosynthesis. Among 350 encoded cytochrome P450s 
and 342 glycosyltransferase encoded unigenes, one novel unigene annotated as CYP716A53v2, was 
identified and confirmed to be differentially expressed in the different tissues by real-time qPCR, 
suggesting its possible role in converting protopanaxadiol to protopanaxatriol saponin. 
 
In addition, the total saponins from the flower of Panax notoginseng (FS) significantly promoted vascular 
endothelial growth factor (VEGF)-induced the migration of human umbilical vein endothelial cells 
(HUVECs) and partially restored defective blood vessels in a chemically induced vascular insufficiency 
model of zebrafish. Moreover, two week post-treatment of the rat myocardial infraction model with FS (25-
50 mg/kg/day) induced approximately 3-fold upregulation of VEGF mRNA expression, with a concomitant 
increase in blood vessel density in the peri-infarct area of the heart and a reduction in the mean apoptotic 
nuclei in peri-infarct myocardium. Such significant pro-angiogenic effect renders FS as potential 
preventive and therapeutic agent for cardiovascular diseases yet to be developed. 
 
Foundation item: This project was supported by Science and Technology Development Fund of Macau 
SAR (Ref. No. 014/2011/A1and 078/2011/A3) and and the Research Committee of University of Macau 
(MYRG138(Y1-Y4)-ICMS12-LMY) 
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Discovery of Anti-Parkinsonian Effect of  
Schisantherin A in Multiple Experimental Models of Parkinson’s Disease 

Fei Sa1, Zai-Jun Zhang1,2, Ying Zheng1, Pui Man Hoi1 and Simon Ming-Yuen Lee1* 
1 University of Macau, Macau; 2 Jinan University, Guangdong 

Objective 
Dibenzocyclooctadiene lignans represent a unique group of natural chemical structures, to protect against 
neuronal cell death and cognitive impairment in neurological disorders such as stroke and 
neurodegenerative diseases. Schisantherin A (StA), a dibenzocyclooctadiene lignan from the fruit of 
Schisandra chinensis (Turcz.) Baill has been used as an antitussive, tonic, and sedative agent under the 
name of Wuweizi in traditional Chinese medicine. The anti-Parkinson’s disease (PD) potential, and the 
effects of different formulations on the pharmacokinetics of StA were investigated.  
 
Methods 
1-methyl-4-phenylpyridinium ion (MPP+)-incubated SH-SY5Y cells and 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)-treated mice were used to study the neuroprotection of dibenzocyclooctadiene 
lignans. The effects of different formulations on the pharmacokinetics and bioavailability of StA were 
investigated by HPLC equipped with a vacuum degasser, a quaternary pump, a manual sampler and an 
ultraviolet detector.  
 
Results 
Pretreatment with StA significantly inhibited MPP+-induced cytotoxicity in SH-SY5Y cells. Moreover, StA 
conferred significant protection against MPTP-induced damage in TH-positive dopaminergic neurons in a 
PD mice model. The potential structure-activity relationship revealed a large benzoyloxy substituent 
group, on the cyclooctadiene ring in StA, is probably functionally important for its neuroprotective activity. 
Our in-depth mechanistic assessment demonstrated that StA exhibits neuroprotection against MPP+ 
through the regulation of two distinct pathways including CREB-mediated Bcl-2 expression and PI3K/Akt 
survival signaling. The absolute bioavailability of StA in microemulsion formulation was significantly 
increased from 4.3% to 47.3%.  
 
Conclusion 
This is the first study to demonstrate the neuroprotective action of StA on  multiple experimental models 
of PD. In view of that, microemulsion formulation of StA is a promising therapeutic agent for the 
prevention and treatment of PD by oral delivery. 
 
Acknowledgements: This study was supported by the grant: the Science and Technology Development 
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Examining the Neuroprotective Effects of Protocatechuic Acid and Chrysin on  
In Vitro and In Vivo Models of Parkinson Disease 
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Polypharmacology-based strategies using drug combinations with different mechanisms of action are 
gaining increasing attention as a novel methodology to discover potentially innovative medicines for 
neurodegenerative disorders. We used this approach to examine the combined neuroprotective effects of 
two polyphenols, protocatechuic acid (PCA) and chrysin, identified from the fruits of Alpinia oxyphylla. Our 
results demonstrated synergistic neuroprotective effects, with chrysin enhancing the protective effects of 
PCA, resulting in greater cell viability and decreased lactate dehydrogenase release from 6-
hydroxydopamine-treated PC12 cells. Their combination also significantly attenuated chemically induced 
dopaminergic neuron loss in both zebrafish and mice. We examined the molecular mechanisms 
underlying these collective cytoprotective effects through proteomic analysis of treated PC12 cells, 
resulting in the identification of 12 regulated proteins. Two were further characterized, leading to the 
determination that pretreatment with PCA and chrysin resulted in (i) increased nuclear factor-erythroid 2-
related factor 2 protein expression and transcriptional activity; (ii) modulation of cellular redox status with 
the upregulated expression of hallmark antioxidant enzymes, including heme oxygenase-1, superoxide 
dismutase, and catalase; and (iii) decreased levels of malondialdehyde, a known lipid peroxidation 
product. Treatment with PCA and chrysin also inhibited activation of nuclear factor-κB and expression of 
inducible nitric oxide synthase. Our findings suggest that natural products, when used in combination, can 
be effective potential therapeutic agents for treating diseases such as Parkinson disease. A therapy 
involving both PCA and chrysin exhibits its enhanced neuroprotective effects through a combination of 
cellular mechanisms: antioxidant cytoprotection and anti-inflammation. 
 
Acknowledgements: This study was supported by the grant: the Science and Technology Development 
Fund Macao SAR, China (Ref. No. 014/2011/A1and 078/2011/A3), and the Research Committee of 
University of Macau (MYRG138(Y1-Y4)-ICMS12-LMY). 
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The Angiogenic Effect of Chinese Medicine Herbs of Supplementing Qi and Activating Blood in 
Zebrafish, in a Rat Model of Myocardial Infarction, and in Human Umbilical Vein Endothelial Cell 
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Shanghai University of Traditional Chinese Medicine, Shanghai 
Angiogenesis can be a hallmark of wound healing, the menstrual cycle, cancer, and various ischemic and 
inflammatory diseases, and even infarcted myocardium. Chinese Medicine Herbs of Supplementing Qi 
and Activating Blood widely used in coronary heart disease,such as infarcted myocardium.However, 
whether these herbs could affect angiogenesis, or the potential angiogenesis effect of Chinese medicine 
herbs has not been explored systematically especially in zebrafish, rat model of myocardial infarction, 
Human Umbilical Vein Endothelial Cell.In healthy zebrafish model, we found that Chinese medicine herbs 
stimulated angiogenesis in the subintestinal vessels (SIVs) and reflected in increasing the number of 
sprouting vessels from SIVs basket and frequency of ectopic SIVs embryos in dose-dependent manner. 
And in VRI-induced blood vessels loss model, Chinese medicine herbs could rescue the SIVs and 
intersegmental vessels (ISVs) respectively. Chinese medicine herbs also suppressed infarct size 
significantly in rats in vivo, histological examinations, TUNEL, quantitative real-time PCR and western blot 
analysis indicated which was associated with its angiogenic effects in addition to its anti-apoptosis effect, 
and demonstrated a novel aspect of the therapy for MI. And so did in human umbilical vein endothelial 
cell proliferation, cell migration and tube formation models.It was clear that Chinese medicine herbs of 
Supplementing Qi and activating blood showed remarkable potency and efficacy in zebrafish, in a rat 
model of myocardial infarction, and in human umbilical vein endothelial cell. 
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Development of Nonpeptide Glucagon-like Peptide-1 Receptor Agonists for  
Treating Type 2 Diabetes 

Lie-Chwen Lin, Wen-Tai Li, Keng-Chang Tsai, Cheng Huang and Hui-Kang Liu* 
National Research Institute of Chinese Medicine, Taipei 

The success of incretin based therapy for treating type 2 diabetes attracts research to develop non-
peptide based glucagon-like peptide-1 receptor agonists. By employing receptor binding assay and GLP-
1R presenting insulin secreting BRIN-BD11 cells, we evaluated GLP-1R mediated insulinotrpic effect of 
ros-1.  In addition, therapeutic effectiveness of ros-1 on type 2 diabetic db/db mice was investigated by 
carrying out measuring fasting blood sugar, oral glucose tolerance, HbA1c%, HOMA-IR, HOMA-B. 
Finally, based on computer aid modeling, several derivatives were synthesized and screened for 
insulinotropic activity. Our results firstly demonstrated that ros-1 can interact with extracellular domain of 
GLP-1R. Second, ros-1 could stimulate cAMP level of BRIN-BD11 cells and resulted in increment of 
insulin secretion via GLP-1R. By daily oral administration of ros-1 for 30 days, fasting blood sugar, 
HbA1c%, HOMA-IR, and HOMA-B% of db/db mice were improved in a dose-dependent manner. Finally, 
computer modeling suggested that ros-1 may interact with GLP-1R and act like truncated form of GLP-1. 
Chemical modification of ros-1 to improve such interaction resulted in better insulinotropic activity. In 
conclusion, nonpeptide GLP-1R agonist, ros-1 and its derivatives, has a great potential to become a 
potent therapeutic agent for treating type 2 diabetes. 
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Treatment of Buyang-Huanwu Detoction (BHD) in an acute ischemic stroke (AIS) murine model is found 
to be very effectively promote endogenous regeneration and differentiation of neural stem cells in the AIS 
murine brain. This study aims to focus on the elucidation of the sovereign medicine in BHD, i.e., "Radix 
Astragali (Huang Qi)." Taiwan people prefer to use Hedysarum polybotrys than Astragalus 
membranaceus. We use Wnt/GSK3/β-catenin signaling pathway to approach the key active ingredients 
and molecular target/key mechanisms in mediating neuronal regeneration by BHD. Using BHD in 
ischemic stroke murine model containing Hedysarum polybotrys as sovereign medicine is better than that 
of Astragalus membranaceus in enhancing the survival rate of ischemic mice. Repeating this model using 
commercially available herbal medicine (科學中藥) also confirms this observation: Hedysarum polybotrys 
is better than Astragalus membranaceus. In clinical experience, “using Hedysarum polybotrys is better 
than Astragalus membranaceus in promoting qi” emphasized by Professor Dr. Su YC (China medical 
University). In our Lab, we found that Hedysarum polybotrys contains no astragaloside Ⅳ, but containing 
active ingredients including X, Y, and Z series, all of which are not found in Astragalus membranaceus. 
Besides, we found that inhibition of GSK3 activity is a very important signaling for these compounds to be 
neuroprotective and neurogenesis promotion. Comparing water extracts from whole herbs of Astragalus 
membranaceus and Hedysarum polybotrys, we found active ingredients other than Astragaloside IV 
(Astragalus membranaceus); further elucidation showed that X2, X4, X5, and X7, as well as 
Astragaloside IV are very potent in reducing OGD (oxygen-glucose depletion) as well as Aβ-induced 
neuronal apoptosis, while Y series are potent in the inhibition of microglial activation (NO production); 
molecular mechanisms focusing on the Wnt/GSK3/β-catenin signaling pathway in mediating the efficacy 
and specificity of these compounds are under investigation. 
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The Antidepressive-like Effects of Water Extract of Gastrodia elata Blume and Gastrodin are due 

to Monoamine Regulation Accompanied by HPA Axis Normalization In Vivo and In Vitro 
Yu-En Lin and Lee-Yan Sheen* 

National Taiwan University, Taipei 
Depression is a multiple causal disease, predicted to be the first contribution of global burden disease in 
2030 according to WHO. Due to the side effects of conventional therapies, patient acceptance of 
medications is low. Therefore it is urgent to look for alternative approaches. Gastrodia elata Blume is a 
famous Chinese herbal medicine traditionally used to treat neurological disorders. In the present study, 
we used unpredictable chronic mild stress (UCMS) to induce depression-like behaviors in rats, and to 
investigate the impacts of water extract of Gastrodia elata Blume (WGE) and its major compound, 
gastrodin on the dynamic of neurotransmitters. It was observed WGE treatment (0.5g/kg bw) significantly 
reversed the loss of body weight, the decrease of daily intake, sucrose preference and other abnormal 
behaviors induced by 4 weeks UCMS paradigm. WGE significantly restored the higher turnover rate of 
serotonin (5-HT) and dopamine (DA) in frontal cortex, hippocampus, striatum, and amygdala. Also, 
treatment with WGE significantly ameliorated the higher corticosterone and thiobarbituric acid reactive 
substances (TBARs) levels in serum induced by UCMS. The in vitro study showed that gastrodin (30 and 
60 μg/mL) directly introduced to pheochromocytoma (PC12) cell lysate possessed inhibitory effects on 
monoamine oxidase A (MAOA). Cultured with WGE (0.5 mg/ml) and gastrodin (15, 30 and 60 μg/mL) for 
48 hours significantly inhibited MAOA activity, protein expression and up-regulated tyrosine hydroxylase 
protein expression. Furthermore, cultured with WGE for 30 minutes significantly increased the DA release 
and activated exocytosis-related signaling transduction. In conclusion, we found that WGE and gastrodin 
exhibited monoamine-regulatory effects accompanied by hypothalamus-pituitary-adrenal (HPA) axis 
normalization on depression prevention. 
 
Keywords: Gastrodia elata Blume, unpredictable chronic mild stress (UCMS), monoamine, HPA axis 
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Abnormal Savda Munzi Improves Memory Function in a APP/SP1 Model of Alzheimer's Disease by 

Improvement of Histology, Ultrastructure and Cholinergic System 
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Xinjiang Medical University, Xinjiang 
Alzheimer’s disease (AD) is a debilitating neurodegenerative disorder characterized by increased b-
amyloid (Ab) deposition and neuronal dysfunction leading to impaired learning and recall. Abnormal 
Savda Munziq(ASMq), a formulation has been used traditionally in uighur medicine system of medicine 
as a memory enhancer and anti-stressagent. The present study was carried out to evaluate the in 
ameliorating memory impairment in the transgenic mice and to explore the underlying molecular 
mechanism. Mice brain sections were detected by HE and transmission electron microscopy. 
Acetylcholine(Ach) levels, acetylcholineesterase(AchE) activity, Choline acetyltransferase (ChAT) activity 
were assessed in the hippocampus. ASMq treatment for 3 month decreased escape latency and 
swimming distance of mice from the third day in maze tests, and increased percent time in the target 
quadrant,along with increased Ach conceteration and improved histology and ultrastructure. The present 
study suggests that ASMq confers a therapeutic potential to ameliorate AD-like pathology in the brain of 
AD mice through both regulate histology, ultrastructure and cholinergic system. 
 
 



183 
 

Polychemical Activities and Mechanism Study III  
(Metabolism, Drug Interaction and Toxicity) 

 
184 
 
Achyranthes Bidentata Extract Exerts Osteoprotective Effects on Steroid-induced Osteonecrosis 

of the Femoral Head in Rats by Regulating RANKL/RANK/OPG Signaling 
Yini Jiang, Yanqiong Zhang, Weiheng Chen, Chunfang Liu, Xiaomin Li, Danni Sun, Zhenli Liu, Ying Xu, 

Xia Mao, Qiuyan Guo and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Steroid-induced osteonecrosis of the femoral head (steroid-induced ONFH) presents great challenges 
due to the various effects of steroids on multi-system pathways involved into osteoblast differentiation, 
osteoblast and osteoclast apoptosis, lipid metabolism, calcium metabolism and coagulation. As one of the 
most frequently used herbs in Traditional Chinese Medicine formulas that are prescribed for the 
regulation of bone and mineral metabolism, the therapeutic effects of Achyranthes bidentata on steroid-
induced ONFH remain unclear. Thus, the aim of the current study was to verify whether Achyranthes 
bidentata extract (ABE) can be used to prevent steroid-induced ONFH and to investigate its underlying 
pharmacological mechanisms.Our results show that the ratio of empty lacuna, adipose tissue area, and 
adipocyte perimeter in the bone marrow were markedly lower in the ABE treatment groups than in the 
model group. Micro-CT evaluation indicated that ABE treatment could improve the microstructure of the 
trabecular bone, increase bone mineral density and promote vascularization in steroid-induced ONFH 
rats. Moreover, ABE treatment inhibited osteoclast differentiation and activated bone formation markers. 
Interestingly, OPG downregulation, RANK and RANKL upregulation, and an increased ratio of RANKL to 
OPG in sera and necrotic femoral head could be reversed by ABE treatment, which also effectively 
inhibited RANKL-induced osteoclast differentiation and regulated RANKL and OPG expression of in vitro. 
In conclusion, ABE may prevent steroid-induced ONFH and alleviate steroid-induced bone deterioration 
by regulating the RANKL/RANK/OPG signaling pathway. 

 
Figure 1 ABE treatment enhances osteogenesis, reverses bone marrow adipogenesis and inhibits 
osteoclast differentiation in rats with steroid-induced ONFH. 
 

Figure 2 ABE treatment improves the microstructure of the femoral head and inhibits RANKL-induced 
osteoclastdifferentiation inbone marrow derived macrophages (BMMs). 
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Tetramethylpyrazine Enhances Vascularization and Prevents Osteonecrosis 
 in Steroid-treated Rats 

Yini Jiang, Chunfang Liu, Weiheng Chen, Hui Wang, Chao Wang and Na Lin* 
China Academy of Chinese Medical Sciences, Beijing 

Steroid-induced osteonecrosis of the femoral head (steroid-induced ONFH) is an avascular necrosis 
disease of bone. Tetramethylpyrazine (TMP), with significant vascular protective properties, has been 
widely used for the treatments of ischemic neural disorders and cardiovascular diseases. However, its 
role in the treatment of steroid-induced ONFH has not been evaluated. In the study, the aim was to verify 
whether TMP can prevent steroid-induced ONFH and to investigate its underlying pharmacological 
mechanisms. Our results showed that TMP significantly decreased the ratio of empty lacuna, adipose 
tissue area and adipocyte perimeter in steroid-induced ONFH rats histopathologically. TMP also reduced 
the levels of serum lipid dramatically by haematological examination. According to the micro-CT 
quantification, TMP could improve the microstructure of the trabecular bone and increases bone mineral 
density in steroid-induced ONFH rats. Moreover, TMP significantly increased the vessel volume, vessel 
surface, percentage of vessel volume and vessel thickness of the femoral heads by micro-CT. 
Interestingly, the down-regulation of VEGF and FLK1 proteins in the sera and necrotic femoral heads 
could be reversed by TMP treatment by ELISA, immunohistochemistry and western blot, respectively, and 
this was true for their mRNA expressions in femoral heads by real-time quantitative PCR. In conclusion, 
our data offer the convincing evidence for the first time that TMP may prevent steroid-induced ONFH, and 
also enhance femoral head vascularization by inhibiting the effect of steroid on VEGF/FLK1 signal 
pathway. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 
 
 

Figure 1. TMP inhibits the microstructure 
destruction of the femoral head. 

Figure 2. TMP enhances femoral head 
neovascularization. 

Figure 3. TMP upregulates the VEGF and FLK1 
expression in the sera and femoral heads of 
steroid-induced ONFH rats by ELISA and 
immnohistochemistry. 
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Effects of Tangshen Formula on Liver Oxidative Stress and Pathologic Changes 
 in Type Ⅱ Diabetic Rats 

Xin Li, Ligang Gu, Tingting Zhao, Xin Yang, Yun Zhang, Haojun Zhang, Meihua Yan, Xi Dong, 
 Hailing Zhao, Yumin Wen and Ping Li* 

China-Japan Friendship Hospital, Beijing 
Objective 
To investigate the effects of Tangshen Formula on liver oxidative stress in diabetic rats and their protective 
action of hepatic injury. 
 
Methods 
Rat models of type 2 diabetes and fatty liver were established by injecting small doses of STZ and 
feeding high fat fodder.  All rats were randomly divided into control group, model group, Tangshen 
Formula group and metformin group.  Serum alanine aminotransferase (ALT), aspartate aminotransferase 
(AST), triglyceride (TG), cholesterol (CHO), low density lipoprotein-cholesterol (LDL-C) in serum and 
superoxide dismutase (SOD), catalase (CAT), vitamin E (VE),nitric oxide (NO) and nitric oxide synthase 
(NOS) in liver were assayed.  The liver tissues were taken for histopathological observation. 
 
Results 
There were significant differences in levels of ALT, AST, T, CHO, LDL-C in serum and SOD, CAT, VE, 
NO, NOS in liver homogenate between normal group and model group. The measurements of 
parameters were improved in Tangshen Formula group. HE staining showed that liver fatty degeneration 
was significantly reduced in Tangshen Formula group. 
 
Conclusion 
The fatty liver in type 2 diabetic rats was significantly improved by Tangshen Formula treatment, which 
probably associated with the regulation of the response level to oxidative stress in the liver. 
 
Key words: tangshen formula; diabetes mellitus, type 2; liver injury;oxidative stress 
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Identification of Core Regulatory Region in QDPR Gene Promoter and Regulation of 
 QDPR Promoter Expression by Tangshen Formula 

Rongrong Liu and Ping Li* 
China-Japan Friendship Hospital, Beijing 

In our previous study, we have reported that dihydropteridine reductase (QDPR) protein could restrain 
TGFβ1/Smad3 signaling pathway to delay the progression of DN. Tangshen Formula (TSF) is a Chinese 
herbal medicine used for DN treatment. The efficacy of TSF has been confirmed by both animal studies 
and clinical trial. In the current study, we aimed to identify the core regulatory region of QDPR gene 
promoter. The underling mechanism of QDPR gene in DN was explored using molecular biology. We also 
studied whether the Tangshen Formula could up-regulate QDPR promoter activity in vitro study and to 
investigate the Tangshen Formula’s mechanism at molecular level. The result show that rat QDPR core 
regulatory region might locate between -529 and -116 where existing putative negative and positive 
regulatory elements, especially, existing several Sp1 binding sites. There may be a potential Sp1 binding 
sites at -141~ -116 which could inhibit the transcriptional activity of the promoter. QDPR promoter might 
be a potential target of TSF in treating DN.TSF’s drug target may located between -529 and -250 
promoter fragment. 
 
Key words: Diabetic nephropathy; QDPR; promoter; Dual-luciferase reporter gene assay; Tangshen 
Formula; drug target 
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Renoprotective Effect of Berberine on Kidney Injury of Type 2 Diabetic Rat Model  
via Upregulating Smad7 

Sifan Sun, Tingting Zhao, Haojun Zhang and Ping Li* 
China-Japan Friendship Hospital, Beijing 

Objective 
Diabetic nephropathy (DN) is one of the most severe microvascular complications of diabetes and is a 
leading cause of end-stage renal disease (ESRD). However, there is few effective treatment on DN. 
Berberine (BBR) is an isoquinoline alkaloid isolated from Coptis or Cortex Phellodendri Chinensis which 
has been commonly used as an oral drug to treat gastroenteritis and secretory diarrhea for more than 
thousand years in China. Recently, BBR have the benefical effects to diabetes. The aim of this study is to 
observe the renoprotective effect and mechanisms of berberine in a type 2 diabetes nephropathy on rat.  
 
Methods 
Twenty seven male Wistar rats (8-wk old, 200-250g) randomly divided into 9 rats in normal control and 18 
rats in diabetic groups. Diabetic rats were fed with a high-fat diet (consisting of 50% carbohydrate, 12% 
protein, and 38% fat) for 5 wk, followed by intraperitoneal injection with a single low-dose of 
streptozotocin (STZ, 25mg/kg) after 12-h fasting. The normal control rats were fed with a standard chow 
diet. Diabetic rats were randomly divided into two subgroups: vehicle treated and BBR treated (n=9 each). 
Rats were housed individually in metabolic cages for 24-h urinary collection at 4-wk intervals. Rats were 
sacrificed 20 weeks later. We detected the kidney weight index, 24h urine protein, morphology study, 
inflammation and fibrosis markers, such as IκBα, TGFβ1, TβRI and Smad7 by realtime-PCR and Western 
Blot.  
 
Results 
① Compared with normal rats, the diabetic rats showed higher kidney weight index and 24h urine 
protein, berberine treatment decreased kidney weight index and 24h urine protein. ② BBR treatment 
inhibited histological injury including deposition of extracellular matrix, thickening of glomerular basement 
membrane, and tubular atrophy of DN rats. ③ DN rats showed decreased Smad7 mRNA and protein 
expression (P<0.01), increased TGFβ1mRNA (P<0.05) and TβRI protein expression (P<0.05); however, 
BBR treatment down-regulated TGFβ1, TβRI level (P<0.05), up-regulated Smad7, IκBα level (P<0.05).  
 
Conclusion 
Berberine has renoprotective effect on a type 2 diabetic rat model. The mechanism might suppress 
inflammation and fibrosis via upregulating expression of Smad7. 
 
Key words: Berberine Diabetic Nephropathy Smad7 IκBα TβRI 
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The Decreased Expression of Electronic Transfer Flavoprotein β 
 Involving in Apoptosis of Renal Tubular Epithelial Cells in Diabetic Nephropathy 

Hua Wang and Ping Li* 
China-Japan Friendship Hospital, Beijing 

Objective 
In diabetic nephropathy, it has been proven lipotoxicity is an important pathological mechanism of 
progressive tubulointerstitial injury. Electron transport flavoprotein (ETF) is an electron acceptor in fatty 
acid β oxidation, which is composed by α and β subunits. Our previous studies have found ETFβ point 
mutations in conserved sequences by renal cortex proteome in diabetic nephropathy. In this study, the 
expression and distribution of ETFβ and its role in diabetic kidney damage were explored to provide new 
ideas for further insight into the pathogenesis of diabetic nephropathy. 
 
Methods 
Expression of ETFβ in kidney was detected by Western blot and immunohistochemistry in a model of 
spontaneous type 2 diabetic OLETF rats. The effects of ETFβ at low expression on fatty acid-induced 
apoptosis by knocking down the gene were detected in NRK 52E cells. Apoptosis and related apoptosis 
pathways induced by fatty acid or knock down of ETFβ combined with fatty acids stimulate were 
compared to analyze the influence of ETFβ on lipotoxic apoptosis.  
 
Results 
Decreased ETFβ expression occurred only in 56-week-old rats which was correlated with massive 
proteinuria and severe tubular damage. We found increased ROS generation, decreased mitochondrial 
membrane potential, increased expression of BAX, and decreased Bcl-2, increased Cleaved caspase-3, 
and a lot of apoptotic cells in NRK 52E cells induced by palmitate. After ETFβ gene was knocked out, the 
above change by PA stimulation in mitochondrial apoptosis pathway was furtherly aggravated.  
 
Conclusion 
The expression of ETFβ in kidney cortex was significantly decreased with the progression of renal injury 
in diabetic nephropathy rats. Knock down of ETFβ under palmitate stimulation can significantly increase 
apoptosis rate. Thus, we speculate decreased ETFβ expression may be involved in renal tubular 
epithelial cells apoptosis and the progression of diabetic nephropathy. 
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A Systematic Review on Toxicities of Chinese Medicines in Clinical Setting 
Winnie Sze-to*, Peggy Cheung, Rebecca Chan, Jieru Lin, Vincent Kan and Teresa Ngan 

Hong Kong Hospital Authority, Hong Kong 
Objective 
To evaluate human evidences on intrinsic toxicities on major organs, namely the cardiovascular, hepatic 
and renal systems, of 232 Chinese medicines (CMs) in clinical setting.  
 
Method 
A search strategy for systematic review was developed and 36 databases in OvidSP platform (including 
Medline, Embase, Cochrane library and EBM reviews) and 4 Chinese databases from inception to April 
2014 were searched systematically without languages restrictions. 
 
Results 
1. 56 herbs (24% of 232) were identified to have toxicities on 1 to 3 of the targeted organ system(s) as 
reported in 112 research articles, consisting of 138 case reports, 6 case-series (n=4-156), 2 case-
crossover studies (n=26-155), 6 case-control studies (n=42-3441), 1 randomized controlled trial 
(n=15)(RCT) and 1 retrospective pharmaco-epidemiological investigation (n=305).  
 
2. 35 herbs (15% of 232), such as ginseng and aconitine-containing herbs (i.e. Fuzi, processed Chuanwu 
and processed Caowu), were reported to have cardiovascular toxicities. Reported symptoms included 
arrhythmia, atrial fibrillation and heart failure. 5 types of cardiotoxic ingredients, namely cardiac 
glycosides, steroid-like substances, ephedrine-like alkaloids, aconitine alkaloids and cyanogenic 
glycosides, were identified in 14 herbs. Cardiotoxic ingredients and the mechanisms of action of other 21 
herbs remain unknown. 
 
3. 22 herbs (9% of 232), such as chaihu, huangqin, buguzhi and xiaochaihutang, were reported to be 
associated with hepatotoxicity. The clinical spectrum ranged from transient elevations of liver enzyme 
levels to liver failure and death. Mechanisms of toxicity of most of these herbs remain uncertain. 
 
4. 17 herbs (7% of 232), such as dahuang and yimucao, were reported to be associated with 
nephrotoxicity. Reported symptoms included elevated BUN and Cr, nephritis and renal failure. 
Mechanisms of toxicity of most of these herbs remain uncertain. 
 
5. The toxicities mentioned above were mainly associated with improper use (such as overdose and long-
term use), idiosyncratic reaction and concurrent use of toxic-related herbs or drugs. 
 
Conclusion 
Results of this review showed the importance of increasing awareness of the safety of CM use especially 
in clinical setting. There are major weaknesses in the current scientific evidences as most came from 
sporadic case reports. In addition, incidence figures were largely unclear and causal relations were not 
established in most of the studies. More high quality studies are urgently needed to determine the risk 
associated with CMs use and to optimize its clinical management in future. 
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Protective Effects of Herba Cistanches on Simvastatin-induced Myotoxicity In Vitro 
Elaine Wat, Chun Fai Ng, Chi Man Koon, Brian Tomlinson and Clara BS Lau* 

The Chinese University of Hong Kong, Hong Kong 
Statins, commonly prescribed western drugs to hypercholesterolemic patients for the control of 
cholesterol production, are well known to cause myotoxicity in some patients. Herba Cistanches (HC, 
Cistanche deserticola) is a Chinese herb traditionally used for muscle problems. Previous studies 
demonstrated that HC extract could reduce muscle damage and improve ATP storage in post-exercised 
rats, though its effect on statin-induced muscle toxicity has never been investigated. Hence, the objective 
of this study was to determine if the aqueous extract of HC (HCE) could prevent simvastatin-induced 
toxicity in L6 rat skeletal muscle cells. MTT was performed to determine the effects of different 
concentrations of HCE (0 - 2000 µg/ml) on simvastatin (10 µM)-treated L6 cells. Annexin V-FITC/PI 
apoptosis assay was performed to determine the cell cycle phase and mode of cell death induced by 
simvastatin, and to determine the protective role of HCE on simvastatin-induced cell death. Caspase 3 
assay was conducted to further evaluate if HCE exerted its protective effect on simvastatin-induced 
apoptosis through the caspase pathway. ATP production was also determined to investigate if HCE could 
prevent simvastatin-induced reduction in ATP production in vitro. Our results indicated that simvastatin 
could significantly increase apoptotic and necrotic cell death in L6 cells when compared to control, with 
apoptosis being the major mechanism. However, HCE could significantly exert a dose-dependent 
reduction on simvastatin-induced apoptotic and necrotic cells, possibly via caspase-3 pathway. 
Simvastatin also reduced the ATP production in L6 cells, which were dose-dependently prevented by 
HCE. In conclusion, we demonstrated for the first time that HCE could exert dose-dependent protective 
effect on simvastatin-induced toxicity in L6 cells, suggesting the potential use of HC under the situation of 
simvastatin-induced muscle toxicity. 
 
Acknowledgement: This work was financially supported by Food and Health Bureau HKSAR, Health and 
Health Services Research Fund no. 11120831. 
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Pharmacokinetic Effects of Individual Herbal Preparations on Clozapine Metabolism in Rats: 
Evidence for Herb-drug Interactions 

Wei Wang, Dan-Dan Tian and Zhang-Jin Zhang* 
The University of Hong Kong, Hong Kong 

Herbal medicine is increasingly used in psychiatry practice to enhance the therapeutic efficacy and 
reduce adverse side effects associated with conventional medications. Our previous study has shown 
that Radix Rehmanniae (RR, Di-Huang), Fructus Schisandrae (FS, Wu-Wei-Zi), Radix Bupleuri (RB, 
Chai-Hu), and Fructus Gardenia (FG, Zhi-Zi) were commonly used herbal medicines and closely 
associated with adverse treatment outcomes in patients with schizophrenia, suggesting potential herb-
drug interactions. The purpose of the present study was to determine whether cotreatment of these 
herbal extracts could affect pharmacokinetic characteristics of clozapine (CLZ) in rats. Animals were 
given a single dose or multiple doses (i.p.) of 10 mg/kg CLZ alone or in combination with an orally 
administered individual herbal water extracts. Blood levels of CLZ, its N-demethylated and oxidized 
metabolites were measured at serial time points using high performance liquid chromatography/ tandem 
mass spectrometry (HPLC/MS/MS). Acute co-treatment with 5-fold clinically used dose significantly 
reduced the formation of both metabolites, but had no effects on pharmacokinetic profiles of CLZ. In 
repeated treatment with clinical dosage, none of the four herbal extracts had effects on CLZ metabolism, 
although a slight increase of both metabolites was observed in systemic exposure to RR. Renal and 
hepatic functions were unchanged following long-term concomitant use of herbal medicines. These 
results suggest that the four herbal extracts examined are less actively involved in pharmacokinetic 
interactions with CLZ in rodents. The adverse treatment outcomes observed are unlikely to attributed to 
the proposed pharmacokinetic alterations by herbs. (This study was supported by HMRF 10111381.) 
 
Figure 1 Plasma concentrations of clozapine (CLZ; A and D), N-demethyl-clozapine (norCLZ, B and E), 
and clozapine-N-oxide (CLZ-N-oxide, C and F) over time in rats received  CLZ alone, or pretreated orally 
with Radix Rehmannia (RR), Fructus Schisandra (FS), Radix Bupleuri (RB), and Fructus Gardenia (FG), 
respectively. Acute study: A, B, and C; long-term study: D, E, and F. The data are presented as mean  
SEM. 
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Herbal Medicines for Acute Kidney Injury: Evidence, Gaps and Frontiers 
Valérian Bunel1, Fan Qu2, Pierre Duez3 and Qihe Xu4* 

1 Université Libre de Bruxelles, Brussels; 2 Zhejiang University, Hangzhou; 
3 Université de Mons, Mons; 4 King’s College London, London 

Acute kidney injury (AKI) is a major health threat worldwide, the treatment of which is largely preventive 
and supportive in conventional medicine but is reportedly preventive, supportive and curative in traditional 
medicine. The literature on herbal intervention in AKI was searched from English and Chinese databases 
and the original reports were critically analyzed in terms of preventing AKI, promoting repair and 
regeneration, enhancing extrarenal clearance of uremic toxins, and preventing progression to chronic 
kidney disease (CKD). Altogether, 15 herbal formulae and a few extracts derived from individual herbs 
were reported to prevent or mitigate AKI in animal models induced by renal ischemia/reperfusion, 
cisplastin, gentamicin, glycerol, adenine, sepsis or physical exhaustion. Four formulae and six individual 
herbs were reported to accelerate recovery and/or to prevent CKD in established AKI animal models. 
Intrarectal herbal medicines, with or without simultaneous oral administration, were reported in six clinical 
trials and in an animal model to increase extrarenal clearance of uremic toxins. Additional 13 clinical trials 
reported oral or intravenous herbal interventions in AKI of different etiologies. Despite recurring problems, 
notably poor compliance with good practice guidelines for clinical trials and for authentication, naming and 
quality control of herbal materials, accumulating experimental data on the preventive effects of herbal 
medicines in AKI look encouraging and urge for better, definitive trials to guide clinical practice. Herbal 
enemas promoting extrarenal clearance of uremic toxins seem cost-effective, but better clinical evidence 
are certainly needed before any affirmative recommendation be made for AKI patients without access to 
dialysis. New frontiers, however, lie in those herbal remedies that promote repair/regeneration and 
prevent chronicity after AKI. Recent experimental data suggest that these are not impossible. 
 
Acknowledgements: The authors thank Kidney Research UK and the European Union for funding to 
Q.X. and P.D., and thank China Scholarship Council for funding to F.Q. 
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Metabolomic Study Reveals the Effect of Huang Qin Decoction on the Gastrointestinal Toxicity 
Induced by Irinotecan 

QianQian Chen, Jianru Guo, Caiyun Wang, Jing Wang, Fengguo Xu and Wei Zhang* 
Macau University of Science and Technology, Macau 

PHY906 is based on the Huang Qin Decoction (HQD), which has been used for over 1800 years in the 
Orient to treat a wide range of gastrointestinal ailments, including nausea/vomiting, diarrhea, and 
abdominal cramps. Interestingly, these same symptoms are also commonly observed side effects in 
cancer patients receiving chemotherapy. PHY906 was demonstrated to reduce chemotherapy-associated 
side effects for patients with metastatic colorectal cancer and advanced pancreatic cancers in three U.S 
clinical trials. In this study, an integrated gas and liquid chromatography-mass spectrometry (GC/MS, 
LC/MS) approach was applied to explore the mechanism of irinotecan (CPT-11)-induced gastrointestinal 
toxicity and the ameliorative effect of HQD in rat. 
 
As shown in Figure 1, groups exposed to CPT-11 (T), HQD/CPT-11 (H/T) could be separated from control 
group (C), with exposure to CPT-11 led to a divergence of metabolic profiles from control group. Multi-
statistical analysis revealed a total of 44 metabolites were significantly altered by CPT-11 (VIP > 1 and p 
< 0.05). Significant metabolic changes revealed that CPT-11 treatment induced decreases in the 
concentrations of the fatty acids, bile acids, lysoPCs as well as TCA cycle intermediates and increases in 
production of the amino acids and sterols (Figure 2). These altered biomarkers were helpful for clinically 
monitoring of CPT-11 treatment. In addition, HQD was demonstrated to be an effective treatment for 
CPT-11-induced gastrointestinal toxicity by reversing glutamine, tryptophan and lipids metabolism (Figure 
2). The study provided mechanistic insights into the therapeutic strategy against CPT-11-induced 
gastrointestinal toxicity. 

 
Figure 1. OPLS-DA models of serum metabolite profiles after CPT-11 (T) and HQD/CPT-11 (H/T) 
exposure on day 5 detected by (A) LC/MS(+) analysis，R2X=0.462, R2Y=0.819, Q2=0.592；(B) LC/MS(-) 
analysis，R2X=0.513, R2Y=0.894, Q2=0.695；(C) GC/MS analysis，R2X=0.67, R2Y=0.708, Q2=0.523. 
 

 
Figure 2. The perturbed metabolic pathways in response to CPT-11 treatment as well as HQD 
modificaton. Elevation (up arrows) and reduction (down arrows) of the levels of metabolites observed in 
rats are indicated. 
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Acute and Sub-acute Oral Toxicological Study of Coptis chinensis Inflorescence  
and Its Main Alkaloids 

Youwei Wang*, Bingxin Ma, Qigui Mo, Jing Tong, Gao Zhou and Jingsheng He 
Wuhan University, Wuhan 

The root of Coptis, as a traditional Chinese medicine, has been used for many years. Coptis chinensis 
inflorescence, as by-product of Coptis, was always consumed as scented tea. The main pharmacological 
properties of C. chinensis inflorescence contain hypoglycaemic, hypocholesterolaemic, antioxidant effects 
and protection against UVB-induced phototoxicity. The main active ingredients are alkaloids, including 
jatrorrhizine, columbamine, epiberberine, coptisine, palmatine and berberine, which possess 37.16 mg/g 
in C. chinensis inflorescence. This study focused on the safety evaluation of C. chinensis inflorescence 
ethanol extract and its main alkaloids.  
 
In present study, acute and sub-acute oral toxicity of C. chinensis inflorescence on mice and rats were 
carried out. At the single dose administration of 20g/kg C. chinensis inflorescence and 743.2 mg/kg main 
alkaloids (listed above) respectively, mice did not show any sign of toxicity in the following 14 days. The 
sub-acute toxicities of C. chinensis inflorescence extract and the mixture of six alkaloids were also tested 
for consecutive 28 days’ oral administration. No mortality was observed in the treated rats. The body 
weight and relative organ weight did not show any significant difference between control and treated 
groups. Serum biochemical, hematological and urine examinations of all groups are in the normal rages. 
Last, the main organs was not present any histopathologic lesions (Figure 1).  
 
Based on above results, C. chinensis inflorescence ethanol extract and its main alkaloids are safe in a 
certain extent. And this may be helpful to broaden the further application of C. chinensis inflorescence in 
food industry. 
 

 
Fig. 1 Sections of the hearts (I) and livers (II), lungs (III), kidneys (IV), testis (V), spleens (VI) and brains 
(VII) of rats (400X). (A) Normal, (B) 2000 mg/kg CE, (C) 1000 mg/kg CE, (D) 500 mg/kg CE, (E) Alkaloids 
mixture. CE, Coptis inflorescence extract 
 



194 
 

Regulation and Interregional Collaborations in Academia and Industry 
 
196 
 

Ongoing Controversial Debate on TCM in East and West 
Roland Salchow* and Sven Schroeder 

HanseMerkur Center for Traditional Chinese Medicine  
at the University Medical Center Hamburg-Eppendorf, Hamburg 

The debate on western versus eastern medicine is ongoing, in the west and the east as well. In 2007, 
Nature reported on the Chinese government's response to TCM-critics and growing scepticism within 
China. In an TCM Innovation and Development Plan 2006 – 2020 TCM was seen as an important part of 
the Chinese culture as well as of market economy:  
 

The characteristics of TCM should be carried forward with use of modern science and technology to 
promote modernization and internationalization. TCM is an inseparable and important component of 
the health sector. In western countries CM failed to enter the mainstream pharmaceutical and 
healthcare market; there the market potential for TCM needs to be mined.  
 

In Europe in many countries most TCM treatment is not covered by health insurance systems.   
 
Also in Germany most TCM patients pay the costs on their own. On the other hand, patients in Germany 
favour treatment approaches that are not restricted to classical western pharmaceutical methods, but 
combined with complementary methods. Commonly it is assumed that in the case of a clear western 
diagnosis western methods are more efficient while in the cases of unclear western diagnosis 
complementary methods may be better.  Already in 2005 public opinion in Germany was surveyed on 
their attitude towards TCM (Institute Allensbach). 61 % preferred a combined west/east treatment. But 
public media, in Germany independent of political influence, report different signals. Intellectual press 
media often revealed a sceptical perspective (“you have to believe it”). 
 
Convincing results of scientific research into the efficiency of TCM are the cornerstone of broader 
acceptance for TCM in Europe, thus opening the way forward into the health market. Questionnaire 
responses by patients are not considered to be convincing confirmation due to their subjective character. 
Furthermore, in the west the argument is not sufficient that Chinese herbs have shown their efficacy long 
time. 
 
Only few TCM institutions in Europe are actively using biology, chemistry, physics; the authors run such 
an institution. In Germany a small but growing number of colleges and universities involve in some TCM 
acti-vities, but often only in acupucture or other parts and not TCM as such. Most TCM treatment is 
offered by private outpatient practices/clinics and often by non-academic practitioners; they do not do 
research.  
 
So there still is some distance between east and west approaches. Headwind is still strong. 
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An Internet Platform of Chinese Herbal Medicine Safety During Pregnancy  
for General Public and Professional Personnel 

CM Chan, Lu Li, B Liang, LY Tang, CC Wang* 
The Chinese University of Hong Kong, Hong Kong 

Chinese herbal medicines have been widely used to relieve many symptoms and to treat complications 
during pregnancy. It has been used to prevent miscarriage and preterm labour, and to manage placenta 
previa, fibroid, common colds, low back pain, low fetal weight and other obstetric problems. How safe the 
Chinese herbal medicines in pregnancy are being used during pregnancy and is there any adverse 
effects of the medicines to both the mothers and babies? The incidence of congenital malformation after 
taking Chinese herbal medicine is not uncommon, the causative herb and its compound for the 
consequence is difficult to be identified, however. Hence it is a major concern of public health and health 
service to use the Chinese herbal medicines during pregnancy. However, there is no detailed information 
available in regard with the adverse pregnant outcomes of using the Chinese herbal medicines. Here an 
internet information platform (http://www.chmsafety.com/) is established to provide general and in-depth 
information regarding the safety concerns of Chinese herbal medicines during pregnancy to inform and 
educate  both general public and professional personnel. 
 

 
To increase general awareness and knowledge of the concerns, we established the first information 
internet platform to public regarding the safety concerns of Chinese herbal medicines during pregnancy. 
To provide scientific and accurate information of the topics, we also provided systematic reviews of 
clinical trials and scientific literatures of adverse outcomes and toxicity of Chinese herbal medicines 
during pregnancy in this platform. To keep the information updated and lead to potential health policy 
development, we will exchange information, idea and comments with the individual, community, 
institutions, authorities and industry through this platform. 
 
CUHK Knowledge Transfer Project Fund (KPF14NF07) 
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Cross-regional Pharmaceutical Development in China:  
An Empirical Study Based on Technology Transfer 

Jingyun Ni1, Junrui Zhao1, Thomas Scherngell2, Yitao Wang1, Yuanjia Hu1* 
1 University of Macau, Macau 

2 AIT Austrian Institute of Technology, Vienna 
Background 
Considering the gap in China between basic research and real innovative medicines, drug development 
as a bridge to connect the bench and bedside may be a crucial bottleneck of pharmaceutical innovation in 
China. In the context of open innovation characterized by external resource integration, cross-regional 
pharmaceutical development, especially represented by technology transfer from external domain to firms 
becomes a window to understand Chinese drug innovation. Thus, this study shifts attention to cross-
regional pharmaceutical development in China with the aim of identifying factors to influence cross-
regional pharmaceutical technology transfer.  
 
Method 
In this study, spatial interactive model is established to empirically estimate the influence factors. 
The research sample is composed of all pharmaceutical patent licensing from external domain to firms in 
SIPO between January 1, 2009 and December 31, 2012, which (in total) includes 2076 cases, 
geographically covering 31 province-level regions in China. 
 
Results and significance 
The results clearly show that pharmaceutical technology transfer in China is significantly influenced by 
R&D inputs and outputs of origin regions, technological demand of destination regions as well as 
geographical distance between them. In addition to these, spillover of R&D input and output, interaction 
term between R&D input and output have significant impact on pharmaceutical technology transfer in 
China. . Based on the dramatic evolution of influential factors in recent years, this article further implies a 
relative positive estimation on China’s drug development in the near future. The results are helpful to 
understand cross-regional pharmaceutical development, and it can provide some reference for policy 
makers, scholars, R&D managers and technology brokers. 
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Regulatory Environment for Chinese Medicine in the UK and EU 
Don Mei1 and Kelvin Chan2* 

1 AcuMedic Ltd London, Chinese Medical Institute & Register, London 
2 Liverpool John Moores University, Liverpool 

Background 
Since 2011 the European Union (EU) Traditional Herbal Medicinal Products Directive (THMPD) has made 
it illegal for any EU Chinese Medicine practitioner to supply finished herbal medicines without a 
Traditional Herbal Registration (THR) [1]. The UK Chinese Medicine industry has not adopted the THR 
system with any TCM product going through registration because of high cost and inapplicability of 
required standards. The UK government set up a Herbal Medicines and Practitioners Working Group 
(HMPWG) of experts (including the author DM) and representatives in the sector to assess: 1. The 
possibility of Statutory Regulation of Herbal Medicine practitioners.2. The possibilities to allow continued 
access by the public to valuable herbal medicines. On 26th March 2015 the HMPWG Chair published his 
independent report and recommendations [https://www.gov.uk/government/publications/advice-on-
regulating-herbal-medicines-and-practitioners] after over a year of meetings with various representation 
groups within the industry. 
 
Report recommendations 
The report makes 6 recommendations (summarised in Table 1). The industry has wished the success of 
Statutory Regulation (SR) of herbalists believing that this would add credibility to the practice, encourage 
integration and provide a legal route for supplying unlicensed herbal medicines under a derogation of EU 
law. The HMPWG report did not support Statutory Regulation of Herbalists, thus causing much 
disappointment to the TCM sector. It is important to note that: 1. The not recommending SR was based 
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on a full review showing “insufficient evidence that without SR Herbal Medicines and Practitioners are 
putting the public at risk”. This is public record recognition of the general safety of TCM; 2. SR would not 
have allowed the supply of unlicensed medicine according to the UK government's interpretation of the 
EU commission v Poland judgement. The report acknowledges that THMPD has 'limited the scope of 
TCM and Ayurvedic traditions' and has recommended that the UK government may wish to invite the EU 
Commission to review the suitability of THMPD. This represents clear official recognition of the 
shortcomings of THMPD. 
 
Future action 
The most important issue facing the Chinese Medicine practitioners and their patients is access to 
manufactured herbal medicines. The report has recommended some potential solutions and the UK 
Chinese Medical Council (CMC) is dedicated to work with the authorities to find a suitable legal 
framework ASAP. The CMC has invited all Chinese Medicine associations and their members to join the 
CMC in order to raise standards and protect Chinese Medicine practice and industry with a unified 
approach. 
 
References:  
1. European Medicines Agency, 2011. Community List., 
http://www.ema.europa.eu/htms/human/hmpc/hmpclist.htm 

 
Table 1: Summary of the 6 recommendation points from Chair of the HMPWG 

1 The government should consider the feasibility of a systematic review of herbal ingredients, 
drawing on existing legal frameworks with a view to amending current lists of known potent or toxic 
herbs, where sufficient safety concerns are raised. 

2 MHRA, Department of Health and/or other relevant government agencies should review the food 
lists currently in development and consider whether these could be used to assist the UK’s 
assessment of the status of herbal products.  

3 The government should consider further the idea of a system that would allow small scale 
assembly of products off-site on a named patient basis using a ‘dispensary’ type approach. 

4 In the longer term the UK government may wish to invite the European Commission to review the 
operation of the Herbal Directive, as many of the herbal medicinal products used by herbal 
practitioners in the UK fall outside its scope. 

5 As a first step it would be helpful for the sector organisations to develop an umbrella voluntary 
register that could support the development of standards and begin to collaborate on the collection 
of safety data and the establishment of an academic infrastructure to develop training and 
research. This voluntary register could in due course seek accreditation from the Professional 
Standards Authority for Health and Social Care. 

6 In order for an evidence based decision to be made about the level of assurance required to 
ensure public protection the government should support further research.  
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The Turnover Rate of Paeoniflorin as Substance Marker 
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Substance markers are used in quality control of individual herbs. However, when used in traditional 
Chinese medicine decoctions (TCM-ds) which substance markers remain to be analytically conclusive? In 
this study, the turnover rate of paeoniflorin, substance marker for Paeonia lactifolia Pall., in TCM-ds such 
as Shao Yao Gan Cao Tang, Si Wu Tang and Ge Gen Tang were explored. Firstly, the 20 folds water 
(volume-per-weight), is used as solvents in TCM-ds and boiled until 75%, 50% and 25% were remaining. 
After which the paeoniflorin of the decoctions were analyzed. The results showed that larger amounts of 
paeoniflorin were extracted in the more concentrated TCM-ds and there were no significant difference 
between the 25% and 50% concentrates. We therefore choose 50% decoction as a good extracting 
condition for this purpose. Secondly, 10, 20 and 40 folds water was used as extracting solvents and then 
boiled until 50% volume remained. The results showed the larger extracting solvent contained more 
paeoniflorin. However, larger variations in the paeoniflorin content where observed for TCM-ds using 40 
folds water for extraction. We suggest that the long boiling time caused decomposition of paeoniflorin 
which resulted in the observed variation. Finally, we found that there is no significant variation in the total 
yielded powder extracts between the 20- and 40-fold lyophilized TCM-ds. These results suggest that 20-
fold water extraction concentrated to 50% volume is optimum extracting condition for paeoniflorin.  Using 
the above established extraction method it was found that the turnover rate of paeoniflorin increased for 
TCM-ds Si Wu Tang, Ge Gen Tang and Shao Yao Gan Cao Tang. However, there was a decrease in 
paeoniflorin amount for the extract powders of Si Wu Tang (66.84%), Ge Gen Tang (65.53%), and Shao 
Yao Gan Cao Tang (39.70%). Similarly, the same tread of decrease in paeoniflorin content in commercial 
extract powders were observed. In conclusion, the turnover rate of paeoniflorin is dependent on the 
formulation of TCM-ds, furthermore the herb-herb interaction shall be discussed in future works. 
 
 


