
 

“新靶点研究”研讨会 
暨上海市药理学会第十七届学术年会、上海市药学会药理学专委会研讨会 

 

时  间：2016 年 12 月 20 日（星期二，13:00-18:30） 

地  点：中国科学院上海药物研究所（浦东张江祖冲之路 555 号）一号楼承嘏厅 

承  办：中国科学院上海药物研究所 

时间 单位 报告题目 报告人 

   

开幕式 开幕主持： 
上海市药理学会秘书长  刘霞 

上海市药学会药理专业委员会副主任委员 曹永兵   

13:00--13:15 
 

大会致辞 

上海市药理学会理事长  左建平 

上海市药理学会名誉理事长/上海市药学会药理专业委员会

主任委员  陈红专 

大会报告 会议主持： 副理事长 马璟 黄志力 

13:15--13:40 
中国科学院上海药物

研究所 
HDAC抑制剂在实体瘤应用的问题与挑战 耿美玉 

13:40--14:05 南京医科大学 蛋白-蛋白相互作用与新药发现 朱东亚 

14:05--14:30 温州医科大学 
Adenosine A2A Receptor as a novel therapeutic target 

for Parkinson's disease: what are the challenges? 
陈江帆 

14:30--14:55 复旦大学 
Role of GABA in the regulation of glucose and 

energy homeostasis 
王庆华 

14:55--15:20 
中国科学院上海药物

研究所  

新靶标、新机制的创新药物研究：从直接竞争到间

接调控 
罗成 

15:20--15:45 复旦大学 基于药物代谢的个体化用药进展 蔡卫民 

15:45--16:00 茶歇 

青年优秀论文报告     会议主持： 理事  姜远英 王逸平  

16:00--16:10 复旦大学 
Red light at intensities above 10 lx alters sleep-wake 
behavior in mice 

张泽 

16:10--16:20 第二军医大学 The Acute-Phase Protein Orosomucoid Regulates 
Food Intake and Energy Homeostasis via Leptin 

孙旸 



 

Receptor Signaling Pathway 

16:20--16:30 
中国科学院上海药物

研究所 
c-Myc alteration determines the therapeutic response 
to FGFR inhibitors 

刘红艳 

16:30--16:40 交通大学 

Nanoformulated alpha-mangostin ameliorates 
Alzheimer's disease neuropathology by elevating 
LDLR expression and accelerating amyloid-beta 
clearance 

谷晓 

16:40--16:50 复旦大学 
AMPK serves as a Therapeutic Target against 
Anemia of Inflammation 王旻骏 

16:50--17:00 复旦大学 
S-propargyl-cysteine attenuates inflammatory 
response in rheumatoid arthritis by modulating the 
Nrf2-ARE signaling pathway 

吴伟军 
 

17:00--17:10 同济大学 

α7 Nicotinic Acetylcholine Receptor Relieves 
Angiotensin II–Induced Senescence in Vascular 
Smooth Muscle Cells by Raising Nicotinamide 
Adenine Dinucleotide–Dependent SIRT1 Activity 

李冬洁 

17:10-17:20 上海交通大学 
Identification of P-Rex1 as an anti-inflammatory and 
anti-fibrogenic target for pulmonary fibrosis 

梁倾 

17:20-17:30 
中国科学院上海药物 

 
研究所 

Artemisinin analogue SM934 attenuate collagen- 

induced arthritis by suppressing T follicular helper 

cells and T helper 17 cells 

林泽民 

17:30-17:40 复旦大学 

Basal Forebrain Cholinergic Neurons Primarily 
Contribute to Inhibition of Electroencephalogram 
Delta Activity, Rather Than Inducing Behavioral 
Wakefulness in Mice 

陈理 

17:40--18:00           获奖优秀青年论文颁奖   理事 刘皋林 沈甫明  

18:00--18:30           上海市药理学会理事会全体会议          左建平 刘霞 主持 

 

 

 

 

 

 



 

大会报告 

报告人：耿美玉 

报告题目：HDAC抑制剂在实体瘤应用的问题与挑战 

简介：耿美玉，日本东京大学博士，肿瘤药理学家，

研究员、博士生导师，杰青，“973”首席。现任中国

科学院上海药物研究所党委书记、副所长。 

 

耿美玉教授主要从事抗阿尔茨海默病和抗肿瘤分子靶向药物研发和生物标

志物研究。一个靶向 Aβ抗老年痴呆药物正在 III 期临床研究；4 个分子靶

向抗肿瘤药物在临床前研究阶段，2 个靶向抗肿瘤药物获临床研究批件。

授权或申请国内外专利 70 余项。系统阐明了数个自主研发的分子靶向药物

的新作用机制，发现了数个重要的肿瘤生物标志物。在国际著名杂志 Cancer 

Cell、J Nat Cancer Inst、Cancer Res、Clin Cancer Res、Am J Gastroenterol、

Intl J Cancer等发表论文 170 余篇。获国家技术发明奖一等奖一项（第

五名）、上海市科技精英，国家百千万人才工程“有突出贡献中青年专家”、

上海市领军人才等多项奖励与荣誉。 

 

 

 

 

 



 

报告人：朱东亚 

报告题目：蛋白-蛋白相互作用与新药发现 

简介：朱东亚，1991-2001, 中国药科大学教授; 

2001-2003, 由加拿大心脏与卒中基金会资助, 在加

拿大卡尔加里大学从事博士后研究; 2003-2015, 南京

医科大学药学院院长，特聘教授; 2014 至今, 南京医

科大学干细胞与神经再生研究所所长, 特聘教授。 长

期从事脑卒中及情感障碍性疾病的治疗靶点和创新药物研究。 

朱东亚教授主要科学发现：（1）神经元一氧化氮合酶（nNOS）与其羧基端

配体蛋白（CAPON）及 CAPON的耦联蛋白 Dexras1（地塞米松诱导的 ras 蛋

白 1）结合，形成的三元复合体是焦虑症的新治疗靶点，突破了焦虑症发

病机制的传统理论，并发现基于该靶点的创新药物，为抗焦虑药研究提供

了新的方向(Nat Med 2014)。（2）脑缺血诱导的 nNOS-PSD-95耦联是脑卒

中治疗的新靶点，并发现创新药物（Nat Med 2010），后期研究又在脑卒

中损伤后的再生修复有新的发现。 近年来，在 Nature Med、Neuon、PNAS、

J Neurosci、Stem Cells、Stroke等国际著名期刊发表系列通讯作者研究

论文 40 多篇，获得多项国际及中国新药授权发明专利。近 5 年来承担国家

自然科学基金重点项目 2 项，国家自然科学基金重大研究计划重点支持项

目 1 项，科技部 973 课题 1项和重大研发计划课题 1 项。2013 年获得国家

优秀科技工作者荣誉称号。 

 

 



 

报告人：陈江帆 

报告题目：Adenosine A2A Receptor as a novel therapeutic target for 

Parkinson's disease: what are the challenges? 

简介：陈江帆，温州医科大学教授, 波士顿大学医学

院教授。1983，温州医学院医学学士；1986，第三军

医大学医学硕士（病理生理学）；1993，宾夕法尼亚

医学院医学博士（药理学）；2001，哈佛医学院助理

教授；波士顿大学医学院副教授 (2003), 教授

(2010)。2012，温州医科大学国家“千人计划”国家

特聘专家。 

陈江帆教授致力于腺苷受体神经生物学和分子药理学特别是腺苷 A2A 受体

在神经精神疾病领域的研究 18 年， 先后在 Nature Medicine， PNAS， 

Nature Review Drug Discovery, Molecular Psychiatry 等刊物上共发表

179 篇论著(近 5 年 53 篇), 总计引用次数 8518 次，H 因子为 50。2006-

至今，连续担任 5 届国际腺苷大会分会场主席；担任美国 NIH、美国 NSF、

美国国防部及奥地利，意大利，荷兰等 8 个国家科学基金会的评审专家； 中

国科技部“国家自然科学奖”, 中央组织部“国家千人计划”和国家自然

科学基金会“重点项目”评审专家。陈江帆教授的研究工作推进了腺苷 A2A

受体拮抗剂作为神经退行性疾病如帕金森氏病的全新治疗策略，极大加深

了对神经精神障碍病理过程中腺苷受体生物学功能的理解。最近陈江帆实

验室首先建立基于光遗传学操控腺苷 A2A 受体信号（optoA2AR）的研究技

术，用于控制清醒动物大脑中特定环路的 A2A 受体及其他 G 蛋白偶联受体

信号，利用该研究手段的精确时间控制性的特点，研究腺苷 A2A 受体和基

地神经节环路对认知功能的调控机制。 

 



 

报告人：王庆华 

报告题目：Role of GABA in the regulation of glucose and energy homeostasis 

简介：王庆华，国家千人计划特聘专家，国家特聘专

家，十二五国家科技“重大新药创制”项目首席科学

家，上海市千人计划专家，上海市特聘专家，复旦大

学特聘教授、复旦大学内分泌糖尿病研究所副所长。 

 

 

王庆华教授注重胰岛生理、β和α细胞相互调控、β细胞再生的机制研究,

及糖尿病病因学机理研究，致力于转化医学。其糖尿病转化医学在国际上

处于领先地位。拥有十余项国际和中国的新药技术专利。他的团队正致力

于研发针对糖尿病病因治疗靶点的创新药以期改善糖尿病患者的病症和并

发症。他获有多项荣誉，包括加拿大发明创新基金会（CIF）学者，加拿大

健康研究院（CIHR）学者，加拿大糖尿病糖尿病联盟（CDA）学者，班庭白

史特糖尿病研究中心（BBDC）学者和美国幼年糖尿病国际基金会（JDRF）

的项目首席科学家, 王博士目前兼任多伦多大学兼职教授、加拿大圣米高

医院胰岛生理实验室主任，担任多项国际科研和奖励基金的评委（包括国

自金和科技部重大专项）和数十个国际前沿科学期刊的审稿专家或编委，

兼任瑞典 Diamyd Medical AB 公司的科学医学顾问 

 

 

 



 

报告人：罗成 

报告题目：新靶标、新机制的创新药物研究：从直接竞争到间接调控 

简介：罗成，研究员，博士生导师，国家杰出青年

基金获得者。2001年硕士毕业于复旦大学化学系；

2004年博士毕业于中科院上海药物所；2005-2008

年在宾夕法尼亚大学从事表观遗传和化学生物学研

究。2008 年起工作于上海药物所，运用药物设计和

化学生物学技术，开展基于新靶标、新机制的创新

药物与作用机理研究。 

罗成教授首次揭示包括 DNA主动去甲基化酶的底物选择性机制等五类重要

靶标的作用机制；发现一批具有开发前景的化合物，申请专利 21 项（5 类

为世界首次发现，两个化合物进入临床前评价，并转化至企业共同开发）。

在 Nature、Nature Chem、Cancer Cell、JACS、PNAS 等国际著名杂志发表

通讯或第一作者 SCI 论文 120 篇，总影响因子>770，论著被他引 2500次以

上，H 因子为 26。 

 

 

 

 

 

 

 

 

 

 



 

报告人：蔡卫民 

报告题目：基于药物代谢的个体化用药进展 

简介：蔡卫民，复旦大学临床药学中心主任、教授，

博士生导师。1982 年毕业于上海第二军医大学药学

本科， 2000年获南京医科大学药理学博士学位。两

次赴美进修临床药学从事博士后研究。 

 

蔡卫民教授工作以来一直从事临床药学、治疗药物监测与遗传药理学研究

工作。先后承担国家自然科学基金等科研基金项目 10 项。在国内外发表学

术 150 余篇（SCI收录近 50 篇）。主编和参编专著 13 部。获省部级科技进

步二等奖 3 项、三等奖 1 项。曾获南京军区科技英才奖，国务院政府特殊

津贴和全国优秀博士学位论文奖。主要社会兼职有中国药理学会药学监护

专委会副主任委员，中国药学会药物流行病学专委会副主任委员，上海市

药理学会药物代谢专委会主任委员等；《中国临床药学杂志》和《中国药师》

副主编、《中国医院药学杂志》等编委。 

 

 

 

 

 

 

 

 



 

青年优秀论文报告 

Feedback activation of leukemia inhibitory factor receptor limits response 

to histone deacetylases inhibitors in breast cancer 

 

Cancer Cell. 2016;30:459-73. (IF:23.214) 

Hanlin Zeng1 #, Jia Qu1 #, Nan Jin1 #, Jun Xu1, Chenchu Lin1, Yi Chen1, Xinying Yang1, Xiang He1, Shuai 

Tang1, Xiaojing Lan1, Xiaotong Yang1, Ziqi Chen1, Min Huang1*, Jian Ding1*, Meiyu Geng1* 

1 Division of Antitumor Pharmacology, State Key Laboratory of Drug Research, Shanghai Institute of 

Materia Medica, Chinese Academy of Sciences, Shanghai, China 

#The authors contributed equally to this work 

* Corresponding authors 

 

Abstract 

Histone deacetylases (HDACs) inhibitors have demonstrated clinical benefits in subtypes of hematological 

malignancies. However, the efficacy of HDACs inhibitors in solid tumors remains uncertain. This study 

takes breast cancer as a model to understand mechanisms accounting for limited response of HDACs 

inhibitors in solid tumors and to seek combination solutions. We discover that feedback activation of 

leukemia inhibitory factor receptor (LIFR) signaling in breast cancer limits the response to HDACs 

inhibition. Mechanistically, HDACs inhibition increases histone acetylation at LIFR gene promoter, which 

recruits BET family protein BRD4, upregulates LIFR expression and activates JAK1-STAT3 signaling. 

Importantly, JAK1 or BRD4 inhibition sensitizes breast cancer to HDACs inhibitors, implicating 

combination inhibition of HDAC with JAK1 or BRD4 as potential therapies for breast cancer. 

 

 

 

 

 

 



 

Red light at intensities above 10 lx alters sleep-wake behavior in mice 

 

Light: Science & Applications. 2016; doi: 10.1038/lsa.2016.231. (IF: 13.600) 

Zhang Z1#, Wang HJ2#, Wang DR2, Qu WM2*, Huang ZL1, 2, 3* 

1Institutes of Brain Science and Collaborative Innovation Center for Brain Science, Shanghai Medical 

College, Fudan University, Shanghai 200032, China 

2Department of Pharmacology, School of Basic Medical Sciences, Shanghai Medical College, Fudan 

University, Shanghai 200032, China 

3State Key Laboratory of Medical Neurobiology, Shanghai Medical College, Fudan University, Shanghai 

200032, China 

#The authors contributed equally to this work 

* Corresponding authors 

 

Abstract 

Aim: Sleep is regulated by two mechanisms: the homeostatic process and the circadian clock. Light affects 

sleep and alertness by entraining the circadian clock and acutely inducing sleep/alertness, in a manner 

mediated by intrinsically photosensitive retinal ganglion cells. Because intrinsically photosensitive retinal 

ganglion cells are believed to be minimally sensitive to red light, red light is widely used for illumination 

to reduce the photic disturbance to nocturnal animals during the dark phase. However, the appropriate 

intensity of the red light is unknown.  

Methods: We recorded electroencephalograms and electromyograms of freely moving mice to investigate 

the effects of red light emitted by light-emitting diodes at different intensities and for different durations on 

the sleep-wake behavior of mice. White light was used as a control. 

Results: red light exerted potent sleep-inducing effects and changed the sleep architecture in terms of the 

duration and number of sleep episodes, the sleep latency and stage transition, and the EEG power density 

when the intensity was greater than 20 lx. Subsequently, we lowered the light intensity and demonstrated 

that red light at or below 10 lx did not affect sleep-wake behavior. White light markedly induced sleep and 

disrupted sleep architecture even at an intensity as low as 10 lx.  

Conclusion: Our findings highlight the importance of limiting the intensity of red light (≤10 lx) to avoid 

optical influence in nocturnal behavioral experiments, particularly in the field of sleep and circadian 

research. 

 

 



 

The Acute-Phase Protein Orosomucoid Regulates Food Intake and Energy 

Homeostasis via Leptin Receptor Signaling Pathway 

 

Diabetes. 2016;65:1630-41. (IF=8.784) 

Yang Sun1#, Yili Yang2#, Zhen Qin1#, Jinya Cai3, Xiuming Guo1, Yun Tang3, Jingjing Wan1, Ding-Feng 

Su1*, and Xia Liu1* 

1Department of Pharmacology, School of Pharmacy, Second Military Medical University, Shanghai, China 

2Laboratory of Translational Medicine, Suzhou Institute of Systems Medicine, Center for Systems 

Medicine, Chinese Academy of Medical Sciences, Suzhou, China 

3Shanghai Key Laboratory of New Drug Design, School of Pharmacy, East China University of Science 

and Technology, Shanghai, China 

# The authors contributed equally to this study. 

*Corresponding authors 

 

Astract 

The acute-phase protein orosomucoid (ORM) exhibits a variety of activities in vitro and in vivo, notably 

modulation of immunity and transportation of drugs. We found in this study that mice lacking ORM1 

displayed aberrant energy homeostasis characterized by increased body weight and fat mass. Further 

investigation found that ORM, predominantly ORM1, is significantly elevated in sera, liver, and adipose 

tissues from the mice with high-fat diet (HFD)–induced obesity and db/db mice that develop obesity 

spontaneously due to mutation in the leptin receptor (LepR). Intravenous or intraperitoneal administration 

of exogenous ORM decreased food intake in C57BL/6, HFD, and leptin-deficient ob/ob mice, which was 

absent in db/db mice and was significantly reduced in mice with arcuate nucleus (ARC) LepR knockdown, 

whereas enforced expression of ORM1 in ARC significantly decreased food intake, body weight, and 

serum insulin level. Furthermore, we found that ORM is able to bind directly to LepR and activate the 

receptor-mediated JAK2–STAT3 signaling in hypothalamus tissue and GT1-7 cells, which was derived 

from hypothalamic tumor. These data indicated that ORM could function through LepR to regulate food 

intake and energy homeostasis in response to nutrition status. Modulating the expression of ORM is a 

novel strategy for the management of obesity and related metabolic disorders. 

 

 



 

c-Myc alteration determines the therapeutic response to FGFR inhibitors 

 

Clin Cancer Res. 2016 Jul 11.  (IF: 8.738) 

Hongyan Liu#, Jing Ai#, Aijun Shen, Yi Chen, Xinyi Wang, Xia Peng, Hui Chen, Yanyan Shen, Min 

Huang*, Jian Ding*, Meiyu Geng* 

Division of Anti-tumor Pharmacology, State Key Laboratory of Drug Research, Shanghai Institute of 

Materia Medica, Chinese Academy of Sciences, 555 Zuchongzhi Road, Shanghai 201203, P.R. China. 

#The authors contributed equally to this work 

* Corresponding authors 

 

Abstract 

Aim: Lately, emerging evidence has suggested that oncogenic kinases are associated with specific 

downstream effectors to govern tumor growth, suggesting potential translational values in kinase-targeted 

cancer therapy. Tyrosine kinase fibroblast growth factor receptor (FGFR), which is aberrant in various 

cancer types, is one of the most investigated kinases in molecularly targeted cancer therapy. Herein, we 

investigated whether there exists key downstream effector(s) that converges FGFR signaling and 

determines the therapeutic response of FGFR-targeted therapy. 

Methods: A range of assays was used to assess the role of c-Myc in FGFR aberrant cancers and its 

translational relevance in FGFR-targeted therapy, including assessment of drug sensitivity using cell 

viability assay, signaling transduction profiling using immunoblotting, and in vivo antitumor efficacy using 

cancer cell line based xenografts and patient-derived xenografts models. 

Results: We discovered that c-Myc functioned as the key downstream effector that preceded 

FGFR-MEK/ERK signaling in FGFR aberrant cancer. Disruption of c-Myc overrode the cell proliferation 

driven by constitutively active FGFR. FGFR inhibition in FGFR-addicted cancer facilitated c-Myc 

degradation via phosphorylating c-Myc at threonine 58. Ectopic expression of undegradable c-Myc mutant 

conferred resistance to FGFR inhibition both in vitro and in vivo. c-Myc level alteration stringently 

determined the response to FGFR inhibitors, as demonstrated in FGFR responsive cancer subset, as well as 

cancers bearing acquired or de novo resistance to FGFR inhibition. 

Conclusions: This study reveals a stringent association between FGFR and the downstream effector 

c-Myc in FGFR dependent cancers, and suggests the potential therapeutic value of c-Myc in 

FGFR-targeted cancer therapy. 

 

 



 

Nanoformulated alpha-mangostin ameliorates Alzheimer's disease 

neuropathology by elevating LDLR expression and accelerating 

amyloid-beta clearance 

 

Journal of Controlled Release. 2016; 226:1-14. (IF: 7.441) 

Lei Yaoa,1, Xiao Gua,1, Qingxiang Songa, XiaolinWanga, Meng Huanga, Meng Hua, Lina Houa, Ting Kangb, 

Jun Chenb, Hongzhuan Chena,*, Xiaoling Gaoa,* 

aDepartment of Pharmacology, Institute of Medical Sciences, Shanghai Jiaotong University School of 

Medicine, 280 South Chongqing Road, Shanghai, 200025, PR China 

bDepartment of Pharmaceutics, Key Laboratory of Smart Drug Delivery, Ministry of Education & PLA, 

School of Pharmacy, Fudan University, 826 Zhangheng Road, Shanghai 201203, PR China 

1 These authors contributed equally to this work. 

* Corresponding authors. 

 

Abstract 

Alzheimer's disease (AD), the most common form of dementia, is now representing one of the largest 

global healthcare challenges. However, an effective therapy is still lacking. Accumulation of amyloid-beta 

(Aβ) in the brain is supposed to trigger pathogenic cascades that eventually lead to AD. Therefore, Aβ 

clearance strategy is being actively pursued as a promising disease modifying therapy. Here, we found that 

α-mangostin (α-M), a polyphenolic xanthone derivative from mangosteen, up-regulated low density 

lipoprotein receptor (LDLR) expression in microglia and liver cells, and efficiently facilitated Aβ 

clearance. However, the in vivo application of α-M is limited due to its hydrophobic nature, poor aqueous 

solubility and stability, and thus low bioavailability and accumulation in the target organs. To overcome 

this limitation, α-M was encapsulated into the core of poly(ethylene glycol)–poly(l-lactide) (PEG–PLA) 

nanoparticles [NP(α-M)]. Such nanoencapsulation improved the biodistribution of α-M in both the brain 

and liver, enhanced the brain clearance of 125I-radiolabeled Aβ1–42 in an LDLR-dependent manner, reduced 

Aβ deposition, attenuated neuroinflammatory responses, ameliorated neurologic changes and reversed 

behavioral deficits in AD model mice. These findings justified the concept that polyphenol-mediated 

modulation of LDLR expression might serve as a safe and efficient disease modifying therapy for AD by 

accelerating Aβ clearance. It also demonstrated the powerful capacity of nanotechnology in modulating the 

biodistribution behavior of drug to improve its therapeutic efficacy in AD. 
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Abstract 

Aim: Anemia of inflammation (AI), the second prevalent anemia, is associated with worse prognosis and 

increased mortality in numerous chronic diseases. We recently reported that the gasotransmitter hydrogen 

sulfide (H2S) suppressed the inflammatory activation of signal transducer and activator of transcription 3 

(STAT3) and hepcidin, the critical mediators of AI. Adenosine 5’-monophosphate-activated protein kinase 

(AMPK) is a novel inflammatory regulator and might be activated by H2S. In this study, we determined 

whether AMPK played a role in H2S-mediated anti-inflammatory response in AI and evaluated the 

therapeutic potential of AMPK against AI by pharmacological and clinical approaches. 

Methods: Mice were pre-treated with AICAR and metformin, two AMPK activators, followed by acute or 

chronic AI induction via IL-6 or turpentine, respectively. Mouse primary hepatocytes were used for 

pharmacological study in vitro. Antibody array and AMPK kinase assay were conducted. CA-AMPK, 

DN-AMPK, siRNA knockdown and lentiviral vectors were applied to further confirm our hypothesis. 

Cycloheximide chase assay, ubiquitylation ladder assay, and co-immunoprecipitation were performed to 

examine the mechanisms in JAK2 degradation induced by AMPK and the involvement of SOCS1. 

Hematological indices and serum samples of T2DM patients were collected to evaluate the effects of 

metformin on anemia clinically. 

Results: AMPK mediated the inhibition of STAT3, hepcidin and AI by H2S during inflammation. 

Moreover, pharmacological and genetic activation of AMPK ameliorated hepcidin production, corrected 

iron dysregulation, and relieved hypoferremia and anemia in both acute and chronic inflammation models 

in mice. Mechanistic studies indicated that AMPK suppressed STAT3/hepcidin activation by promoting 

proteasome-mediated Janus kinase 2 (JAK2) degradation, which was dependent on the intact function of 

suppressor of cytokine signaling 1 (SOCS1) and increased interactions between SOCS1 and JAK2. Most 

importantly, the AMPK activator metformin was associated with decreased serum hepcidin content and 

anemia morbidity in Chinese type 2 diabetes mellitus (T2DM) patients.   

Conclusion: The present study demonstrated that AMPK mediated the therapeutic effects of H2S and 

relieved AI by promoting SOCS1-mediated JAK2 degradation. Our work uncovered AMPK as a novel 

therapeutic target, and metformin as a potential therapy against AI. 
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Abstract 

Aim: Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disorder. Hydrogen sulfide (H2S), 

the third physiological gasotransmitter, is well recognized as an anti-inflammatory mediator in various 

inflammatory conditions. Herein, we explored the protective effects of S-propargyl-cysteine (SPRC, also 

known as ZYZ-802), an endogenous H2S modulator, on RA and determined the underlying mechanisms. 

Methods: The fibroblast like synovium cell MH7A was used in vitro asssay. The concentration of H2S was 

tested using colorimetric method. The ROS generated from cells insulted by IL-1βwas detected and 

imaged using DCFH-DA. Gelatin zymography assay, transwell assay and cell adhesion experiment were 

applied to assess the effects of SPRC on the ability of cell invasion and monocyte adhesion. Further more, 

we used lentivirus shRNA specially for CSE and siRNA for Nrf2 to verify the results. In vitro, the SD rats 

were undergone the adjuvant induced arthritis in the root of the tails. The inflammatory factors was 

quantified by ELISA assay and Western blot. 

Results: In the present study, SPRC concentration-dependently attenuated inflammatory mediator 

expression, reactive oxidase species generation, and the expression and activity of matrix 

metalloproteinases (MMP)-9 in interleukin (IL)-1β-induced human rheumatoid fibroblast-like 

synoviocytes MH7A. In addition, SPRC blocked IL-1β-mediated migration and invasion of MH7A cells. 

As expected, the protective effects of SPRC were partially abrogated by DLpropargylglycine (PAG, a H2S 

biosynthesis inhibitor). In vivo study also demonstrated that SPRC treatment markedly ameliorated the 

severity of RA in adjuvant-induced arthritis rats, and this effect was associated with the inhibition of 

inflammatory response. We further identified that SPRC remarkably induced heme oxygenase- 1 

expression associated with the degradation of Kelch-like ECH-associated protein 1 (Keap1) and nuclear 

translocation of nuclear factor erythroid 2-related factor 2 (Nrf2); this effect was attributed to the 

sulfhydrylation of the cysteine residue of Keap1. 

Conclusion: Our data demonstrated for the first time that SPRC, an endogenous H2S modulator, exerted 

anti-inflammatory properties in RA by upregulating the Nrf2-antioxidant response element (ARE) 

signaling pathway. 
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Abstract 

Objective  α7 nicotinic acetylcholine receptor (α7nAChR) is a subtype of nAChR and has been reported 

to be involved in hypertension end-organ damage. In this study, we tested the role of α7nAChR in 

angiotensin II (Ang II)–induced senescence of vascular smooth muscle cells (VSMCs). 

Approach and Results  Expression of α7nAChR was not influenced by Ang II. Ang II induced 

remarkable senescent phenotypes in rodent and human VSMCs, including increased senescence-associated 

β-galactosidase activity, phosphorylation of H2A.XSer139, phosphorylation of Chk1Ser317, reduced 

replication, and downregulation of proliferating cell nuclear antigen. Activation of α7nAChR with a 

selective agonist PNU-282987 blocked Ang II–induced senescence in cultured VSMCs. Moreover, 

PNU-282987 treatment attenuated the Ang II infusion–induced VSMC senescence in wildtype but not in 

α7nAChR−/− mice. PNU-282987 reduced the Ang II–enhanced reactive oxygen species, lipid peroxidation, 

and the expression of NADPH oxidase 1, NADPH oxidase 4, and p22phox in cultured VSMCs isolated 

from wild-type but not in α7nAChR−/− mice. Furthermore, PNU-282987 diminished Ang II–induced 

prosenescence signaling pathways, including p53, acetyl-p53, p21, and p16INK4a. Finally, although 

α7nAChR activation by PNU-282987 did not affect the Ang II–induced downregulation of sirtuin 1 

(SIRT1), it significantly increased intracellular NAD+ levels, and thereby enhanced SIRT1 activity in an 

AMP-dependent protein kinase–independent manner. Depletion of SIRT1 by knockdown or SIRT1 

inhibitor EX527 abrogated the antisenescence effect of α7nAChR against Ang II. 

Conclusions  Our results demonstrate that activation of α7nAChR alleviates Ang II–induced VSMC 

senescence through promoting NAD+–SIRT1 pathway, suggesting that α7nAChR may be a potential 

therapeutic target for the treatment of Ang II–associated vascular aging disorders. 
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Abstract 

Aim: Pulmonary fibrosis (PF) leads to progressive and often irreversible loss of lung functions, posing a 

health threat with no effective cure. Despite detailed characterization of PF for its pathological changes, an 

effective cure remains elusive. We examined P-Rex1, a PI3K- and G protein βγ-regulated guanine 

nucleotide exchange factor (GEF) of the Rac small GTPase, for its potential involvement in PF. 

Methods: Bleomycin was administered to wild type (WT) and P-Rex1–deficient mice to induce 

pulmonary tissue injury and fiborgenic response. Histochemical analysis of lung tissue and biochemical 

studies of primary lung fibroblasts were used for functional analysis. The inflammatory response was 

determined by the expression of selected cytokines and chemokines and by leukocyte accumulation in the 

bronchoalveolar lavage fluid. The role of P-Rex1 in fibrogenic response was examined in lung fibroblasts 

isolated from WT and p-rex1-/- mice.  

Results:  (1) In a bleomycin-induced PF model, mice deficient in p-rex1 retained normal alveolar 

structure and survived significantly better than their WT littermates. (2) The p-rex1-/- mice expressed 

significantly less proinflammatory cytokines and chemokines, and had reduced leukocyte infiltration in the 

lung tissue than their WT littermates. (3) P-Rex1 was detected in lung fibroblasts of WT mice, and its 

genetic deletion attenuated TGFβ-1-stimulated lung fibroblast migration, Rac1 activation and p38 MAPK 

phosphorylation. (4) The p-rex1-/- mice showed significantly reduced pathological changes including the 

expression of α-smooth muscle actin, fibronectin and TGFβ-1 compared with their WT controls. (5) 

Expression of a GEF-deficient P-Rex1 mutant effectively blocked TGFβ-1-induced Smads-dependent 

transcriptional activation. 

Conclusion: Our results show for the first time that P-Rex1 is a downstream mediator of TGFβ-1 signaling 

as well as an important factor for the inflammatory response that precedes the fibrogenic changes. These 

findings identify P-Rex1 as a novel drug target, the inhibition of which may simultaneously block the 

inflammatory and fibrogenic pathways in PF.  
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Abstract 

SM934 is an artemisinin analogue with immunosuppressive properties and potent therapeutic activity 

against lupus-like diseases in autoimmune mice. In this report, the therapeutic efficacy and underlying 

mechanisms of SM934 on rheumatoid arthritis (RA) was investigated using collagen-induced arthritis 

(CIA) in DBA/1J mice. We demonstrated that SM934 treatment alleviate the severity of arthritis in CIA 

mice with established manifestations. The therapeutic benefits were associated with ameliorated joint 

swelling and reduced extent of bone erosion and destruction. Further, administration of SM934 diminished 

the development of T follicular helper (Tfh) cells and Th17 cells and suppressed the production of 

pathogenic antibodies, without altering the proportion of germinal center B cells. Ex vivo, SM934 

treatment inhibited the bovine type II collagen (CII) induced proliferation and inflammatory cytokines 

secretion of CII -reactive T cells. In vitro, SM934 impeded the polarization of naïve CD4+ T cells into Tfh 

cells and the expression of its transcript factor Bcl-6. Moreover, SM934 decreased the IL-21-producing 

CD4+ T cells and dampened the IL-21 downstream signaling through STAT3. These finding offered the 

convincing evidence that artemisinin derivative might attenuate RA by simultaneously interfering with the 

generation of Tfh cells and Th17 cells as well as the subsequent antibody-mediated immune responses. 
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Abstract 

Aim: The basal forebrain (BF) cholinergic neurons have long been thought to be involved in behavioral 

wakefulness and cortical activation. However, owing to the heterogeneity of BF neurons and poor 

selectivity of traditional methods, the precise role of BF cholinergic neurons in regulating the sleep–wake 

cycle remains unclear. So here we investigated the effects of cell-selective activation and inhibition of BF 

cholinergic neurons on the sleep–wake behavior and electroencephalogram (EEG) power spectrum by a 

new  pharmacogenetic technique, the ‘designer receptors exclusively activated by designer drugs 

(DREADD)’ approach, and ChAT-IRES-Cre mice. 

Methods: To selectively express modified G protein-coupled muscarinic receptors (excitatory hM3Dq 

receptors or inhibitory hM4Di receptors) in BF cholinergic neurons, we delivered bilateral microinjection 

of AAV vectors into the BF of ChAT-IRES-Cre transgenic mice in which Cre-recombinase is expressed 

exclusively in cholinergic neurons. Microinjection of the AAV vector, expressing the hM3Dq or hM4Di 

receptors in a Cre-dependent configuration, was performed by a compressed air delivery system. Both 

hM3Dq and hM4Di receptors have lost affinity for endogenous ACh, but can be activated by a synthetic 

and biologically inert ligand, clozapine-N-oxide (CNO). At 14 days after AAV injection, mice were 

implanted with EEG and electromyogram (EMG) electrodes for polysomnographic recordings. After 

EEG/EMG implantation, mice were connected with cables and given 4 days for adaptation, then mice were 

received CNO or vehicle administration (i.p.), and cortical EEG and EMG signals were amplified and 

filtered and recorded by SLEEPSIGN (Kissei Comtec). The results of polygraphic recordings were 

automatically scored offline in 4 s epochs as wakefulness, REM sleep, and NREM sleep by SLEEPSIGN 

according to standard criteria. To explore the underlying mechanism of sleep–wake regulation by BF 
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cholinergic neurons, we mapped the projections of BF cholinergic neurons with Cre-dependent AAV 

vectors encoding humanized Renilla green fluorescent protein (hrGFP). 

Results:  Our results showed that activation of BF cholinergic neurons expressing hM3Dq receptors 

significantly and lastingly decreased the EEG delta power spectrum, produced low-delta non-rapid eye 

movement sleep, and only slightly increased wakefulness in both light and dark phases, whereas inhibition 

of BF cholinergic neurons expressing hM4Di receptors significantly increased EEG delta power spectrum 

and slightly decreased wakefulness. Secondly, we observed abundant and highly dense hrGFP-positive 

fibers in the secondary motor cortex and cingulate cortex, and sparse hrGFP-positive fibers in the 

ventrolateral preoptic nucleus, a known sleep-related structure. Finally, we found that activation of BF 

cholinergic neurons significantly increased c-Fos expression in the secondary motor cortex and cingulate 

cortex, but decreased c-Fos expression in the ventrolateral preoptic nucleus. 

Conclusion: Our work reveal that the primary function of BF cholinergic neurons is to inhibit EEG delta 

activity through the activation of cerebral cortex, rather than to induce behavioral wakefulness. 

 

 


