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The Journal of Ethnopharmacology is dedicated to the exchange of information and
understandings about people's use of plants, fungi, animals, microorganisms and minerals and
their biological and pharmacological effects based on the principles established through
international conventions. Early people confronted with illness and disease, discovered a wealth
of useful therapeutic agents in the plant and animal kingdoms. The empirical knowledge of
these medicinal substances and their toxic potential was passed on by oral tradition and
sometimes recorded in herbals and other texts on materia medica. Many valuable drugs of
today (e.g., atropine, ephedrine, tubocurarine, digoxin, reserpine) came into use through the
study of indigenous remedies. Chemists continue to use plant-derived drugs (e.g., morphine,
taxol, physostigmine, quinidine, emetine) as prototypes in their attempts to develop more
effective and less toxic medicinals.

In recent years the preservation of local knowledge, the promotion of indigenous medical
systems in primary health care, and the conservation of biodiversity have become even more of
a concern to all scientists working at the interface of social and natural sciences but especially
to ethnopharmacologists. Recognizing the sovereign rights of States over their natural
resources, ethnopharmacologists are particularly concerned with local people's rights to further
use and develop their autochthonous resources.

Accordingly, today's ethnopharmacological research embraces the multidisciplinary effort in the:
» documentation of indigenous medical knowledge,

« scientific study of indigenous medicines in order to contribute in the long-run to improved
health care in the regions of study, as well as

« search for pharmacologically unique principles from existing indigenous remedies.

The Journal of Ethnopharmacology publishes original articles concerned with the observation
and experimental investigation of the biological activities of plant and animal substances used in
the traditional medicine of past and present cultures. The journal will particularly welcome
interdisciplinary papers with an ethnopharmacological, an ethnobotanical or an ethnochemical
approach to the study of indigenous drugs. Reports of anthropological and ethnobotanical field
studies fall within the journal's scope. Studies involving pharmacological and toxicological
mechanisms of action are especially welcome. Clinical studies on efficacy will be considered if
contributing to the understanding of specific ethnopharmacological problems. The journal
welcomes review articles in the above mentioned fields especially those highlighting the multi-
disciplinary nature of ethnopharmacology. Commentaries are by invitation only.


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Editorial Board
Editor-in-Chief

A.M. Viljoen
Tshwane University of Technology Department of Pharmaceutical Sciences, Private Bag X680,
0001, Pretoria, South Africa

Associate Editor
Z. Bian, MD, PhD
Hong Kong Baptist University, Kowloon, Hong Kong

P. Dias Fernandes
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil

T. Efferth, PhD
Johannes Gutenberg University Mainz Institute of Pharmacy and Biochemistry Therapeutic Life
Sciences, Mainz, Germany

L.D. Kong
Nanjing University, Nanjing, China

V. Kuete, PhD
University of Dschang Department of Biochemistry, Dschang, Cameroon

M. Leonti
University of Cagliari, Cagliari, Italy

G. Lin
The Chinese University of Hong Kong School of Biomedical Sciences, Hong Kong, China

P. K. Mukherjee
School of Natural Product Studies, Department of Pharmaceutical Technology, Jadavpur
University, Kolkata, India

K. Shaari
University Putra Malaysia, Institute of Bioscience, Selangor, Malaysia

A. Shikov
Group of Scientific Research Institutes, Sankt Peterburg, Russian Federation

M. Ye, PhD
Peking University, Beijing, China

E. Yesilada
Yeditepe University, Istanbul, Turkey


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Managing Editors

I. Vermaak
Tshwane University of Technology Department of Pharmaceutical Sciences, Pretoria, South
Africa

M. Sandasi
Tshwane University of Technology, Pretoria, South Africa

S. Combrinck
Tshwane University of Technology Department of Pharmaceutical Sciences, Pretoria, South
Africa

G. Fouche, PhD
Council for Scientific and Industrial Research, Pretoria, South Africa

Editorial Board
S. Alban
Kiel, Germany

A. Andrade-Cetto, PhD
Mexico City, Mexico

M.J. Balick
Bronx, New York, United States

R. Bauer, PhD
Graz, Austria

G. Bourdy
Cayenne, French Guiana

T. Brendler
Collingswood, New Jersey, United States

J.B. Calixto
Floriandpolis, Brazil

D. C. Chattopadhyay, PhD
Indian Council of Medical Research, Kolkata, India

C-T. Che
Hong Kong, Hong Kong

G. A. Cordell
Chicago, lllinois, United States

J. Ding
Shanghai, China


http://repository.unej.ac.id/
http://repository.unej.ac.id/

V.M. Dirsch
Vienna, Austria

W. Dou
Shanghai, China

E. Elisabetsky
Porto Alegre, Brazil

J. Fleurentin
Metz, France

B.L. Furman
Glasgow, Scotland, United Kingdom

S. Gafner, PhD
Austin, Texas, United States

G. Ge
Shanghai, China

M.P. Germano
Messina, Italy

J. Gertsch
Bern, Switzerland

A.H. Gilani
Karachi, Pakistan

M.P. Gupta
Panama City, Panama

M. H. Halabalaki, PhD, Msc
Athens, Greece

A. Hensel
Munster, Germany

P.J. Houghton
London, United Kingdom

Z. Ismail
Penang, Malaysia

W. Jia
Honolulu, Hawaii, United States

T. Johns
Sainte-Anne-de-Bellevue, Quebec, Canada


http://repository.unej.ac.id/
http://repository.unej.ac.id/

C.K. Katiyar, PhD, MD(Ayurveda)
Kolkata, India

G. Kavalali
Istanbul, Turkey

H-S. Kim
Cheongju, Korea, Republic of

J. Kim
Seoul, Korea, Republic of

Y. Kimura
Sendai, Japan

A. K. Kiss, PhD
Warszawa, Poland

M.A. Lacaille-Dubois
Dijon, France

Clara B. S. Lau, PhD
Hong Kong, Hong Kong

S. G. Leitdo
Rio de Janeiro, Brazil

H Li, PhD
Beijing, China

A. Lu, Phd, MD
Kowloon, Hong Kong

T. M. Makino, PhD
Nagoya, Japan

E. Matteucci
Pisa, Italy

I. Merfort
Freiburg im Breisgau, Germany

J.J.M. Meyer
Pretoria, South Africa

D.E. Moerman
D.A. Mulholland
Guildford, United Kingdom


http://repository.unej.ac.id/
http://repository.unej.ac.id/

M. R. Mustafa, PhD
Kuala Lumpur, Malaysia

A. Panthong
Chiang Mai, Thailand

B. Patwardhan, PhD
Pune, India

X. Peigen
Beijing, China

A. Pieroni
Pollenzo, Italy

P. Podlasz
Olsztyn, Poland

G. Schmeda Hirschmann
Talca, Chile

D.K. Semwal
Dehradun, Uttarakhand, India

R.B. Semwal
Dehradun, Uttarakhand, India

V.S. da Silva Bolzani
Araraquara, Brazil

D.D. Soejarto
Chicago, lllinois, United States

E. Speroni
Bologna, Italy

C. G. L. Veale, PhD
Durban, South Africa

A. J. Vlietinck
Wilrijk-Antwerp, Belgium

H. Wagner
Minchen, Germany

C.S. Weckerle
Zurich, Switzerland

C.W. Wright
Bradford, United Kingdom


http://repository.unej.ac.id/
http://repository.unej.ac.id/

R. Yan, PhD
Taipa, Macao

A.T. Yenesew, Phd
Nairobi, Kenya

S. Zacchino
Rosario, Argentina

Zheng
Shanghai, China

Founding Editors

J.G. Bruhn

L. Rivier
Lausanne, Switzerland

Previous Editors-in-Chief

R. Verpoorte
Leiden University Institute of Biology Leiden, Leiden, Netherlands


http://repository.unej.ac.id/
http://repository.unej.ac.id/

 Reviews

The ancient Thracian endemic plant Haberlea rhodopensis Friv. and related species:
A review Yordan Nikolaev Georgiev, Manol Hristov Ognyanov, Petko Nedyalkov
Denev Article 112359

Astringent drugs for bleedings and diarrhoea: The history of Cynomorium coccineum
(Maltese Mushroom) Marco Leonti, Sidonie Bellot, Paolo Zucca, Antonio
Rescigno Article 112368

An “essential herbal medicine”—licorice: A review of phytochemicals and its effects in
combination preparations Maoyuan Jiang, Shengjia Zhao, Shasha Yang, Xia Lin,
... Zhen Zhang Article 112439

Traditional uses, phytochemistry, and pharmacology of Persicaria orientalis (L.) Spach
- A review Kai-Jun Gou, Rui Zeng, Yue Ma, Ai-Nuan Li, ... Yan Qu Article
112407

» Research Papers

Target lipidomics approach to reveal the resolution of inflammation induced by
Chinese medicine combination in Liu-Shen-Wan against realgar overexposure to
rats Jiaojiao Wang, Lanfang Ding, Jing Zhou, Hongyue Ma, ... Jinao Duan Article
112171

BabaoDan cures hepatic encephalopathy by decreasing ammonia levels and
alleviating inflammation in rats Lu Lu, Chao Wu, Bing-jie Lu, Dong Xie, ... Ming-
yu Sun Article 112301

In-depth transcriptomic and proteomic analyses of the hippocampus and cortex in a
rat model after cerebral ischemic injury and repair by Shuxuetong (SXT)
injection Xin Liu, Qing Wang, Yiran Cui, Xianyu Li, Hongjun Yang Article
112362

Sargassum horneri (Turner) inhibit urban particulate matter-induced inflammation in
MH-S lung macrophages via blocking TLRs mediated NF-kB and MAPK
activation K.K. Asanka Sanjeewa, Thilina U. Jayawardena, Seo-Young Kim, Hyo
Geun Lee, ... You-Jin Jeon Article 112363

Hemostatic action of lotus leaf charcoal is probably due to transformation of flavonol
aglycons from flavonol glycosides in traditional Chinses medicine Yuhuan Chen,
Qiwen Chen, Xiaozhong Wang, Fan Sun, ... Zeyuan Deng Article 112364

Ginkgo diterpene lactones inhibit cerebral ischemia/reperfusion induced inflammatory
response in astrocytes via TLR4/NF-kB pathway in rats Xiang Li, Liangliang
Huang, Ge Liu, Wenxiang Fan, ... Weirong Fang Article 112365 Purchase
PDFArticle preview

Total saponins extracted from Abrus cantoniensis Hance suppress hepatitis B virus
replication in vitro and in rAAV8-1.3HBV transfected mice Xiangcao Yao,
Zhanquan Li, Xiaomei Gong, Xiang Fu, ... Zhongyuan Xu Article
112366 Purchase PDFArticle preview

Huang-Lian-Jie-Du extract ameliorates atopic dermatitis-like skin lesions induced by
2,4-dinitrobenzene in mice via suppression of MAPKs and NF-«kB
pathways Yunlong Chen, Yan-Fang Xian, Steven Loo, Zhengquan Lai, ... Zhi-Xiu
Lin Article 112367 Purchase PDFArticle preview

Comparative health risk assessment of realgar and NiuHuangJieDu tablets based on
tissue arsenic levels after multiple oral administration to rats Xiao Wu, Rong
Guan, Yuexin Liu, Shanhu Wu, ... Taijun Hang Article 112370 Purchase
PDFArticle preview

Integrated network pharmacology analysis and serum metabolomics to reveal the


http://repository.unej.ac.id/
http://repository.unej.ac.id/

cognitive improvement effect of Bushen Tiansui formula on Alzheimer's
disease Zheyu Zhang, Pengiji Yi, Jingjing Yang, Jianhua Huang, ... Weijun
Peng Article 112371 Purchase PDFArticle preview

The roles of Qishen granules recipes, Qingre Jiedu, Wenyang Yiqi and Huo Xue, in
the treatment of heart failure Sheng Gao, Qian Zhang, Chuan Tian, Chun Li, ...
Yong Wang Article 112372 Purchase PDFArticle preview

Identification of the main active antidepressant constituents in a traditional Turkish
medicinal plant, Centaurea kurdica Reichardt Fatma Tugcge Glragag Dereli, Mert
Ilhan, Esra Kipeli Akkol Article 112373 Purchase PDFArticle preview

Inhibition of the pro-inflammatory mediators in rat neutrophils by shanzhiside methyl
ester and its acetyl derivative isolated from Barleria prionitis B.V. Ghule, N.R.
Kotagale, K.S. Patil Article 112374 Purchase PDFArticle preview

The effects of sulfur fumigation processing on Panacis Quinquefolii Radix in chemical
profile, immunoregulation and liver and kidney injury Jun Jiang, Shichang Xiao,
Shu Yan, Jinxuan Zhang, Ximing Xu Article 112377 Purchase PDFArticle
preview

Medicinal plants and their uses recorded in the Archives of Latvian Medicinal plants
and their uses recorded in the Archives of Latvian Folklore from the 19th
century Inga Sile, Edita Romane, Sanita Reinsone, Baiba Maurina, ... Maija
Dambrova Article 112378 Purchase PDFArticle preview

Aqueous extract of Forsythia viridissima fruits: Acute oral toxicity and genotoxicity
studies Sarah Shin, Jin-Mu Yi, No Soo Kim, Chan-Sung Park, ... Ok-Sun
Bang Article 112381 Download PDFArticle preview

Aqueous extract of Digitaria exilis grains ameliorate diabetes in streptozotocin-induced
diabetic male Wistar rats Dele Moses Adams, Musa Toyin Yakubu Article
112383 Purchase PDFArticle preview

Pectin lyase-modified red ginseng extract improves glucose homeostasis in high fat
diet-fed mice Go Woon Kim, Mi-Kyung Pyo, Sung Hyun Chung Article
112384 Purchase PDFArticle preview

Ligusticum chuanxiong exerts neuroprotection by promoting adult neurogenesis and
inhibiting inflammation in the hippocampus of ME cerebral ischemia rats Min
Wang, Mingjiang Yao, Jianxun Liu, Norio Takagi, ... Fangze Tian Article
112385 Purchase PDFArticle preview

Rich yet undocumented ethnozoological practices of socio-culturally diverse
indigenous communities of Sikkim Himalaya, India Prerna Dhakal, Basundhara
Chettri, Sonamit Lepcha, Bhoj Kumar Acharya Article 112386 Purchase
PDFArticle preview

Chemotaxonomic studies on natural population of Gloriosa superba (L.) collected from
Gangetic plain (India) and their invitro antigout activity for the identification of elite
germplasm(s) Ankita Misra, Sharad Srivastava, Sanjeev Kumar, Pushpendra
Kumar Shukla, ... Saroj Kanta Barik Article 112387 Purchase PDFArticle
preview

Physicochemical characterization of Suvarna Bhasma, its toxicity profiling in rat and
behavioural assessment in zebrafish model Snehasis Biswas, Rohit Dhumal,
Nilakash Selkar, Sharad Bhagat, ... Jayesh Bellare Article 112388 Purchase
PDFArticle preview

An interaction study of Ocimum sanctum L. and levetiracetam in pentylenetetrazole
kindling model of epilepsy Sudhir Chandra Sarangi, Soumya S. Pattnaik, Jatinder
Katyal, Thomas Kaleekal, A.K. Dinda Article 112389 Purchase PDFArticle
preview

Fatty acids-carotenoid complex: An effective anti-TB agent from the chlorella growth


http://repository.unej.ac.id/
http://repository.unej.ac.id/

factor-extracted spent biomass of Chlorella vulgaris T.S. Kumar, A. Josephine, T.
Sreelatha, V.N. Azger Dusthackeer, ... S. Raja Kumar Article 112392 Purchase
PDFArticle preview
Neuroprotective effect of Convolvulus pluricaulis Choisy in oxidative stress model of

cerebral ischemia reperfusion injury and assessment of MAP2 in rats Mallappa
H. Shalavadi, V.M. Chandrashekhar, I.S. Muchchandi Article 112393 Purchase
PDFArticle preview

Attenuation of adjuvant-induced arthrits by Stereospermum colais and
Stereospermum suaveolens via modulation of inflammatory mediators S. Latha,
D. Chamundeeswari, Sl Seethalakshmi, R. Senthamarai Article
112394 Purchase PDFArticle preview

Evaluation of biological activities and in vivo amelioration of CCl4 induced toxicity in
lung and kidney with Abutilon pannosum (G.Forst.) Schitdl. in rat Iza Khalil, Marvi
Ghani, Muhammad Rashid Khan, Fakhrah Akbar Article 112395 Purchase
PDFArticle preview

Ginger extract and its compound, 6-shogaol, attenuates painful diabetic neuropathy in
mice via reducing TRPV1 and NMDAR2B expressions in the spinal cord Fifteen
Aprila Fajrin, Agung Endro Nugroho, Arief Nurrochmad, Rina Susilowati Article
112396 Purchase PDFArticle preview

Hemostatic activity of aqueous extract of Myrfus communis L. leaf in topical
formulation: In vivo and in vitro evaluations Fatemeh Ebrahimi, Javad Mahmoudi,
Mohammadali Torbati, Pouran Karimi, Hadi Valizadeh Article 112398 Purchase
PDFArticle preview

Tougu Xiaotong capsules may inhibit p38 MAPK pathway-mediated inflammation: In
vivo and in vitro verification Xihai Li, Zhenli Zhang, Wenna Liang, Jianwei Zeng,
... Tetsuya Asakawa Article 112390 Purchase PDFArticle preview

Ameliorative potential of Argyreia speciosa against CCl-induced neuropathic pain in
rats: Biochemical and histopathological studies Hasandeep Singh, Jaspreet
Kaur, Rohit Arora, Rahul Mannan, ... Balbir Singh Article 112399 Purchase
PDFArticle preview

Role of the NO/cGMP pathway and renin-angiotensin system in the hypotensive and
diuretic effects of aqueous soluble fraction from Crataegus songarica K.
Koch Waqas Younis, Alamgeer, V.B. Schini-Kerth, Denise Brentan da Silva, ...
Asaad Mohamed Assiri Article 112400 Purchase PDFArticle preview

Anti-inflammatory effects of Sarcopoterium spinosum extract Konstantin Rozenberg,
Ayala Wollman, Michaella Ben-Shachar, Lital Argaev-Frenkel, Tovit
Rosenzweig Article 112391 Purchase PDFArticle preview

Galloyl flavonoids from Acacia farnesiana pods possess potent anthelmintic activity
against Haemonchus contortus eggs and infective larvae M.A. Zarza-Albarran, A.
Olmedo-Juarez, R. Rojo-Rubio, P. Mendoza-de Gives, ... A. Zamilpa Article

Phytochemical analysis and wound healing studies on ethnomedicinally important
plant Malva neglecta Wallr Uzma Saleem, Sana Khalid, Shigraf Zaib, Fareeha
Anwar, ... Muhammad Ayaz Article 112401 Purchase PDFArticle preview

Astragaloside IV inhibits cardiac fibrosis via miR-135a-TRPM7-TGF-B/Smads
pathway Yanchun Wei, Yan Wu, Kai Feng, Yizhuo Zhao, ... Yiqun Tang Article
112404 Purchase PDFArticle preview

Antiviral effect of Chinese herbal prescription JieZe-1 on adhesion and penetration of
VK2/EGE7 with herpes simplex viruses type 2 Research articleFull text
access Antiviral effect of Chinese herbal prescription JieZe-1 on adhesion and
penetration of VK2/EGE7 with herpes simplex viruses type 2 Qianni Duan, Tong


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Liu, Ping Yuan, Cong Huang, ... Zhuo Chen Article 112405 Download
PDFArticle preview

Protective effect of gui zhi (Ramulus Cinnamomi) on abnormal levels of four amino
acid neurotransmitters by chronically ma huang (Herb Ephedra) intoxicated
prefrontal cortex in rats treated with a ma huang-gui zhi herb pair Bo Niu, Fang-
hao Zheng, Jiang-ping Xu Article 112408 Purchase PDFArticle preview

Gynura procumbens ethanol extract and its fractions inhibit macrophage derived foam
cell ~ formation Manimegalai  Manogaran, Lim  Vuanghao, Rafeezul
Mohamed Article 112410 Purchase PDFArticle preview

Plant therapy in the Peruvian Amazon (Loreto) in case of infectious diseases and its
antimicrobial evaluation Vincent Roumy, Juan Celidonio Ruiz Macedo, Natacha
Bonneau, Jennifer Samaillie, ... Lastenia Ruiz Article 112411 Purchase
PDFArticle preview

Chinese medicine Xiaoshui decoction inhibits malignant pleural effusion in mice and
mediates = tumor-associated macrophage  polarization by  activating
autophagy Zhichao Jin, Chunfeng Shen, Haidong Zhang, Runzhi Qi, ... Zhan
Shi Article 112412 Purchase PDFArticle preview

Identifying cancer-related molecular targets of Nandina domestica Thunb. by network
pharmacology-based analysis in combination with chemical profiling and
molecular docking studies Kamilia F. Taha, Marwa Khalil, Marwa S. Abubakr,
Eman Shawky Article 112413 Purchase PDFArticle preview

Dietary supplementation of Morus nigra L. leaves decrease fat mass partially through
elevating leptin-stimulated lipolysis in pig model Lujie Fan, Ying Peng, Dan Wu,
Jianhong Hu, ... Xiao Li Article 112416 Purchase PDFArticle preview

Anti-inflammatory and anti-arthritic activity in extract from the leaves of Eriobotrya
japonica Angela Midori Kuraoka-Oliveira, Joyce Alencar Santos Radai, Maicon
Matos Leitdo, Claudia Andrea Lima Cardoso, ... Candida Aparecida Leite
Kassuya Article 112418 Purchase PDFArticle preview

Insight into the inhibitory effects of Zanthoxylum nitidum against Helicobacter pylori
urease and jack bean urease: Kinetics and mechanism Qiang Lu, Cailan Li,
Guosong Wu Article 112419 Purchase PDFArticle preview

Anxiolytic- and antidepressant-like activities of hydroethanol leaf extract of Newbouldia
laevis (P.Beauv.) Seem. (Bignoniaceae) in mice Akanji A. Murtala, Abidemi J.
Akindele Article 112420 Purchase PDFArticle preview

Antimalarial herbal remedies of Bukavu and Uvira areas in DR Congo: An
ethnobotanical survey Mboni Henry Manya, Flore Keymeulen, Jérémie
Ngezahayo, Amuri Salvius Bakari, ... Simbi Jean-Baptiste Lumbu Article
112422 Purchase PDFArticle preview

Kansuiphorin C and Kansuinin A ameliorate malignant ascites by modulating gut
microbiota and related metabolic functions Yi Zhang, Jian-Wei Lou, An Kang,
Qiao Zhang, ... Li Zhang Article 112423 Purchase PDFArticle preview

Systems pharmacology-based study of Tanreqging injection in airway mucus
hypersecretion Wei Liu, Xiawei Zhang, Bing Mao, Hongli Jiang Article
112425 Download PDFArticle preview

Longzhibu disease and its therapeutic effects by traditional Tibetan medicine: Ershi-
wei Chenxiang pills Ya Hou, Xiangmao Qieni, Ning Li, Jinrong Bai, ... Xiaobo
Wang Article 112426 Purchase PDFArticle preview

Liang-Ge-San, a classic traditional Chinese medicine formula, attenuates acute
inflammation in zebrafish and RAW 264.7 cells Hongling Zhou, Huihui Cao,
Yuanru Zheng, Zibin Lu, ... Linzhong Yu Article 112427 Purchase PDFArticle
preview


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Journal of Ethnopharmacology 249 (2020) 112396

Contents lists available at ScienceDirect

Journal of Ethnopharmacology

¢ © Journal of
» ETHNO-
PHARMACOLOGY

journal homepage: www.elsevier.com/locate/jethpharm

Ginger extract and its compound, 6-shogaol, attenuates painful diabetic R

Check for

neuropathy in mice via reducing TRPV1 and NMDAR2B expressions in the %
spinal cord

Fifteen Aprila Fajrin®, Agung Endro Nugroho”, Arief Nurrochmad®, Rina Susilowati®*

2 Department of Clinical and Community Pharmacy, Faculty of Pharmacy, Universitas Jember, Jember, 68121, Indonesia
Y Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Gadjah Mada, Yogyakarta, 55281, Indonesia
© Department of Histology and Cell Biology, Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada, Yogyakarta, 55281, Indonesia

ARTICLE INFO ABSTRACT

Keywords: Ethnopharmacological relevance: In silico data revealed that the active compound of ginger (Zingiber officinale

TRPV1 Roscoe), 6-shogaol, has strong affinity toward transient receptor potential vanilloid-1 (TRPV-1). TRPV-1 is ex-

NMDAR2B pressed in nervous tissue and pancreatic B-cells. Prolonged induction of TRPV-1 is related to the expression of N-

l;aslﬁful dllabenc neuropathy methyl-D-aspartate receptor subunit 2B (NMDAR2B). However, there are no data on TRPV-1 and NMDAR2B
-Shogao!

expressions in nervous tissue after 6-shogaol or ginger extract treatment nor pancreatic islet morphology and
insulin expression in mice model of painful diabetic neuropathy (PDN).

Aim of the study: This study aimed to investigate the mechanism of action of ginger extract and its compound, 6-
shogaol, on pancreatic islets as well as on expressions of TRPV-1 and NMDAR2B in the spinal cord of strepto-
zotocin (STZ)-induced mice model of PDN.

Materials and methods: Sixty-four 5-6 weeks old male-Balb/C mice were induced with 110 mg/kgBW STZ i.p.,
while eight mice were used as control group. Mice with blood glucose level =200 mg/d, that suffered hyper-
algesia and allodynia were classified as PDN mice. Hot plate and von Frey filament tests were performed once a
week until termination. At day 28 after considered as PDN, ginger extracts, 6-shogaol or gabapentin as control
treatment were given once daily for 21 days until day 49, except for the diabetic control group. Upon termi-
nation, mice’ pancreas were fixed, processed as paraffin sections and stained with hematoxylin eosin. Total
volume of pancreatic islets was estimated using Cavalieri methods. Imnmunohistochemistry on pancreatic sec-
tions were performed to observe insulin expression. mRNA was extracted from lumbar segments of the spinal
cord, followed by cDNA preparation and quantitative Real-Time Polymerase Chain Reaction (qQRT-PCR) to
measure the expressions of TRPV1 and NMDAR2B. The mean differences between groups were analyzed using
one-way analysis of variance (ANOVA) with p < 0.05 considered statistically significant.

Results: Ginger extracts and 6-shogaol alleviated hyperalgesia and allodynia. The groups that received ginger
extract 400 mg/kgBW or 6-shogaol 15 mg/kgBW had significantly lower TRPV1 and NMDAR2B expressions in
the spinal cord compared to the diabetic control group (p < 0.001; p < 0.05). However, no differences in
volume of pancreatic islets (p > 0.05) nor insulin expression were observed in all PDN groups.

Conclusion: Ginger extracts and its compound, 6-shogaol, reduced pain symptoms in PDN via its effect on de-
creasing TRPV1 and NMDAR2B expressions in the spinal cord, with very limited effect on pancreatic islets.

Ginger extracts

1. Introduction potential vanilloid-1 (TRPV1) is highly expressed in peripheral nerves
(C and Ag), dorsal root ganglia (DRG) and dorsal horn of the spinal cord
Painful Diabetic Neuropathy (PDN) is a common complication of (Pabbidi et al., 2007, 2008). Therefore, TRPV1 becomes one of the

chronic diabetes mellitus because sustained hyperglycemia causes potential targets in drug development for PDN (Brito et al., 2014).
biochemical imbalances and nerve degeneration (Singh et al., 2014). In TRPV1 functionally interacts with N-methyl-D-aspartate receptors
the mice model of PDN, nociceptive receptor transient receptor (NMDAR) and contributes to the development of pain behavior (Lee
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