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The promise of zebrafish as a model of metabolic syndrome.............c.ccccceeennnen. 407-416

Khaled BENCHOULA", Alfi KHATIB*®), Ashika JAFFAR*, Qamar Udin AHMED?,

Wan Mohd Azizi Wan SULAIMAN", Ridhwan Abd WAHAB® and Hesham R. EL-SEEDI®”
"Department of Basic Medical Sciences, Kulliyyah of Pharmacy, International Islamic University
Malaysia, Sultan Ahmad Shah Street, Kuantan 25200, Pahang, Malaysia, 2)Pharmacognosy
Research Group, Department of Pharmaceutical Chemistry, Kulliyyah of Pharmacy, International
Islamic University Malaysia, Sultan Ahmad Shah Street, Kuantan 25200, Pahang, Malaysia,
9Central Research and Animal Facility (CREAM), Kulliyyah of Science, International Islamic
University Malaysia, Sultan Ahamad Shah Street, Kuantan 25200, Pahang, Malaysia, ¥School of
Biosciences & Technology, VIT University, Vellore 632014, India, ®Kulliyah of Allied Health Science,
International Islamic University Malaysia, Sultan Ahmad Shah Street, Kuantan 25200, Pahang,
Malaysia, ®Pharmacognosy Group, Department of Medicinal Chemistry, Biomedical Centre,
Uppsala University, Box 574, SE-751 23 Uppsala, Sweden, ”Alrayan Medical colleges, Medina
42541, Kingdom of Saudi Arabia

Metabolic syndrome is a cluster including hyperglycaemia, obesity, hypertension, and
hypertriglyceridaemia as a result of biochemical and physiological alterations and can increase the
risk of cardiovascular disease and diabetes. Fundamental research on this disease requires validated
animal models. One potential animal model that is rapidly gaining in popularity is zebrafish (Danio
rerio). The use of zebrafish as an animal model conveys several advantages, including high human
genetic homology, transparent embryos and larvae that allow easier visualization. This review
discusses how zebrafish models contribute to the development of metabolic syndrome studies.
Different diseases in the cluster of metabolic syndrome, such as hyperglycaemia, obesity, diabetes,
and hypertriglyceridaemia, have been successfully studied using zebrafish; and the model is
promising for hypertension and cardiovascular metabolic-related diseases due to its genetic similarity
to mammals. Genetic mutation, chemical induction, and dietary alteration are among the tools used to
improve zebrafish models. This field is expanding, and thus, more effective and efficient techniques

are currently developed to fulfil the increasing demand for thorough investigations.
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Osthole improves therapy for osteoporosis through increasing autophagy of
mesenchymal Stem CellS.........oo e 453-463

Xuedan ZHENG™, Yang YU, Binyi SHAO'™), Ning GAN'"), Liang CHEN'™)

and Deqin YANG'™®

Department of Endodontics, Stomatological Hospital of Chongqing Medical University, No. 426
Songshi Bei Road, Yubei, 401147 Chongging, China, 2Chongging Key Laboratory of Oral Diseases
and Biomedical Sciences, No. 426 Songshi Bei Road, Yubei, 401147 Chongging, China,
9Chongging Municipal Key Laboratory of Oral Biomedical Engineering of Higher Education,

No. 426 Songshi Bei Road, Yubei, 401147 Chongqing, China

Osteoporosis is a common skeletal disorder resulting in elevated fracture risk. Improvement
of osteogenic differentiation is thought to be the top priority in osteoporosis treatment projects.
Significant characteristics of bone marrow mesenchymal stem cells (BMMSCs), especially attractive
ability to differentiate into osteoblasts, have made them alternatives for osteoporosis treatment.
However, therapeutic effect with BMMSCs remains to be improved. Here, osthole, a bioactive
simple coumarin derivative extracted from many medicinal plants, was introduced to pre-stimulate
BMMSCs and then applied in osteoporosis therapy. The results showed that osthole-treated-BMMSCs
(OBMMSCs) brought a better outcome than BMMSCs alone in estrogen deficiency-induced
osteoporosis model. And elevated autophagy level was suggested to be the underlying mechanism of
the ability of osthole to promote osteoblast differentiation, which is indicated by the upregulation of
protein and mRNA expression level of autophagy-associated genes, Beclinl and LC3. We concluded
from these experiments that OBMMSCs are more effective than BMMSCs in osteoporosis treatment
maybe through upregulation level of autophagy level induced by osthole.
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Hairless-knockout piglets generated using the clustered regularly interspaced short
palindromic repeat/CRISPR-associated-9 exhibit abnormalities
in the skin and thymUS..........ooo e 519-529

Qing-Shan GAO", Mei-Fu XUAN"?), Zhao-Bo LUO"?, Hyo-Jin PAEK?,
Jin-Dan KANG"? and Xi-Jun YIN"?

Department of Animal Science, Agricultural College, Yanbian University, No. 977 Gongyuan Street,
Yaniji City, Jilin 133002, P.R. China, 2Jilin Provincial Key Laboratory of Transgenic Animal and Embryo
Engineering, Yanbian University, No. 977 Gongyuan Street, Yaniji City, Jilin 133002, P.R. China

The nuclear receptor corepressor Hairless (HR) interacts with nuclear receptors and controls
expression of specific target genes involved in hair morphogenesis and hair follicle cycling. Patients
with AR gene mutations exhibit atrichia, and in rare cases, immunodeficiency. Pigs with HR gene
mutations may provide a useful model for developing therapeutic strategies because pigs are highly
similar to humans in terms of anatomy, genetics, and physiology. The present study aimed to knockout
the HR gene in pigs using the clustered regularly interspaced short palindromic repeat (CRISPR)/
CRISPR-associated-9 (Cas9) system and to investigate the molecular and structural alterations in the
skin and thymus. We introduced a biallelic mutation into the HR gene in porcine fetal fibroblasts and
generated nine piglets via somatic cell nuclear transfer. These piglets exhibited a lack of hair on the
eyelids, abnormalities in the thymus and peripheral blood, and altered expression of several signaling
factors regulated by HR. Our results indicate that introduction of the biallelic mutation successfully
knocked out the HR gene, resulting in several molecular and structural changes in the skin and
thymus. These pigs will provide a useful model for studying human hair disorders associated with HR

gene mutations and the underlying molecular mechanisms.
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Oral supplementation of L-glutathione prevents ultraviolet B-induced melanogenesis
and oxidative stress in BALB/C MICE .........ocooiiiiiiiiiieee e 541-548

Tava Shelan NAGAPAN, Wenna Nallance LIM, Dayang Fredalina BASRI and
Ahmad Rohi GHAZALI
Programme of Biomedical Science, Centre of Health & Applied Sciences, Faculty of Health Sciences,
Universiti Kebangsaan Malaysia, Jalan Raja Muda Abdul Aziz, 50300 Kuala Lumpur, Malaysia
Dietary antioxidant supplements such as L-glutathione have gained considerable attention
in dermatology and cosmeceutical fields. L-glutathione possesses antiaging, antimelanogenic,
antioxidant, and anticancer properties. This study aimed to investigate the inhibitory effects of
L-glutathione on melanogenesis activity and oxidative stress in ultraviolet B (UVB)-irradiated
BALB/c mice. Eighteen female BALB/c mice were randomly divided into 3 groups: a control group
(n=6), a group without UVB irradiation and L-glutathione administration; a UVB irradiated group
(n=6), a group irradiated with a UVB dose of 250 mJ/cm? for 3 min; and a treatment group (n=6), a
group irradiated with UVB and treated with 100 mg/kg of L-glutathione by oral gavage. Treatment
was given for 14 days, and UVB irradiation was given on days 9, 11, and 13. Oral L-glutathione
significantly (P<0.05) reduced lipid peroxidation and elevated superoxide dismutase activity the and
glutathione level. L-glutathione also inhibited melanin content and tyrosinase activity significantly
(P<0.05) as compared with the UVB-irradiated group. Histopathological examination also showed
that L-glutathione reduced the deposition of melanin pigment in the basal layer of the epidermis
as compared with that in UVB-irradiated mice. All in all, the present study demonstrated that
L-glutathione has the potential to be developed as a photoprotection agent against UVB-induced
oxidative stress and melanogenesis.

Astragaloside IV reduces cardiomyocyte apoptosis in a murine model of
coxsackievirus B3-induced viral myocarditis.............c.coveiiiiiieeiiiiiiiceee e 549-558

Tianlong LIU", Fan YANG?, Jing LIU", Mingjie ZHANG", Jianjun SUN", Yunfeng XIAQ?,
Zhibin XIAO®, Haiyan NIU?, Ruilian MA", Yi WANG", Xiaolei LIU® and Yu DONG*
Department of Pharmacy, Affiliated Hospital of Inner Mongolia Medical University, No. 1 Tongdao
North Street, Huimin District, 010059 Hohhot, P.R. China, 2)Department of Service Center, Health
committee of Inner Mongolia Autonomous Region, No. 63 Xinhua Street, Xincheng District, 010055
Hohhot, P.R. China, ®Department of Pharmacology, Inner Mongolia Medical University, Jinshan
Development Zone, 010059 Hohhot, P.R. China, “Department of Natural Medicinal Chemistry,
College of Pharmacy, Inner Mongolia Medical University, Jinshan Development Zone, Hohhot
010110, P.R. China

Apoptosis plays a crucial role in regulating cardiomyopathy and injuries of coxsackievirus B3
(CVB3)-induced viral myocarditis (VM). It has been reported that Astragaloside IV (AST-1V) from
Astragalus membranaceus could inhibit apoptosis under a variety of pathological conditions in vivo or
in vitro. However, the functional roles of AST-IV in CVB3-induced VM still remain unknown. Here,
we found that AST-IV significantly enhanced survival for CVB3-induced mice. AST-IV protected the
mice against CVB3-induced virus myocarditis characterized by the increased body weight, decreased
serum level of creatine kinase-MB (CK-MB) and lactate dehydrogenase (LDH), supressed expression
of Ifn-y, 11-6 in heart, enhanced systolic and diastolic function of left ventricle. At the pathological
level, AST-IV ameliorated the mice against CVB3-induced myocardial damage and myocardial
fibrosis. In vitro, the results from flow cytometry showed that AST-IV significantly suppressed
CVB3-induced cardiomyocytes apoptosis, which also were verified in vivo. Moreover, an increased
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expression of pro-apoptotic genes including FAS, FASL, cleaved caspase-8 and cleaved caspase-3 was
found in CVB3-induced cardiomyocytes, while those was inhibited in cardiomyocytes treated with
AST-IV. Taken together, the data suggest that AST-IV protected against CVB3-induced myocardial
damage and fibrosis, which may partly attribute to supress activation of FAS/FASL signaling pathway.

Emodin reactivated autophagy and alleviated inflammatory lung injury in mice
with lethal endotoXemia ...........vvviiiiiiiie e 559-568

Yan DONG", Li ZHANG?, Yu JIANG?, Jie DAI?, Ling TANG" and Gang LIU®

Department of Neurology, University-Town Hospital of Chongqing Medical University, 55

Middle Road, University City, Shapingba District, Chongging 401331, China, ?Department of
Pathophysiology, Chongging Medical University, 1 Yixueyuan Road, Chongqing 400016, China,
9Department of Respiratory, University-Town Hospital of Chongqing Medical University, 55 Middle
Road, University City, Shapingba District, Chongging 401331, China, “Hospital of Chongging
University of Arts and Sciences, 319 Honghe Avenue, Yongchuan District, Chongqing 402160,
China, ®Department of Emergency, University-Town Hospital of Chongqing Medical University,

55 Middle Road, University City, Shapingba District, Chongging 401331, China

An uncontrolled inflammation induced critical health problems with serious morbidity and death,
which namely acute lung injury (ALI). Recently researchs have found the anti-inflammatory effects
of emodin. Here, we investigated the potential effects of emodin on a mouse model with a lethal dose
of the potential mechanisms and lipopolysaccharide (LPS)-induced inflammatory lung injury in mice.
The pulmonary histological abnormalities, the Evans blue’s leakage, the myeloperoxidase (MPO)
activity, the grades of TNF-a, IL-6, nitric oxide (NO), lactic acid (LA) in lung tissues were determined
18 h post exposure of LPS. Based on the expression of LC3-II with BECN1 was determined using
Western blotting. Besides, the LPS-exposed mice for survival rate was monitored. The results
indicated that intervention with emodin was important for mitigating LPS-induced pulmonary
histological change and LPS-induced leakage of Evans blue, which were associated with suppressed
elevation of MPO activity and inhibited up-regulation of TNF-a, IL-6, NO with LA in lung tissues.
Moreover, intervention with emodin enhanced the survival rate of LPS-exposed mice. Finally, therapy
with emodin increased the LC3 and BECNI1 in lungs of LPS-exposed mice. Treatment with 3-MA (the
autophagy inhibitor) reversed the beneficial effects of emodin. In conclusion, emodin might provide
pharmacological benefits in LPS-induced inflammatory lung injury, and the mechanisms might be
related to the restoration of autophagy.
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2 EBA{EEE CUBIC

Tissue-Clearing Reagent CUBIC-L [for Animals] 25mL 4,000/ / 100mL 13,000/ [T3740]
Tissue-Clearing Reagent CUBIC-R+ [for Animals]  25mL 5,500/ / 100mL 16,500 [T3741]
Tissue-Clearing Reagent CUBIC-B [for Animals] 25mL 4,500/ / 100mL 15,000/ [T3780]
Tissue-Clearing Reagent CUBIC-HL [for Animals]  25mL 4,500/ / 100mL 15,000/ [T3781]
Tissue-Clearing Reagent CUBIC-P [for Animals] 25mL 4,500/ / 100mL 15,000 [T3782]
Tissue-Clearing Reagent CUBIC-X1 [for Animals] 25mL 4,000/ 100mL 13,000 [T3866]
Tissue-Clearing Reagent CUBIC-X2 [for Animals] 25mL 4,000 / 100mL 13,000 [T3867]

* Basic protocol;
SEHEDREICRIEIITYYRLE, SIMZEEDBEAEHATEE
CUBIC-L : BiBE, BiE2H
CUBIC-R+ : BEifEFAEA
e Optional protocol;
ERR(EAIRE D E 2T o Fc S OBEAEICE U SR FEZ AR
CUBIC-B : BZ=3UlEs=H
CUBIC-HL : BREXABEEIED, £ MEEDEIEHERDIIER
CUBIC-P : E&REERFICYDAISERS B TKDRRMITEAL
e Expansion protocol;
BB ZERX(EEEDDEMRILEE D T EhmTHE
CUBIC-X1 : fBfEX1EE
CUBIC-X2 : BEX{ELTeBSD T 1 A= #RF LI T FEINRAER
s WEIVINIDEKNY T F L& FEF (CUBIC-HL ZfR<)
o IRIEEFRD K D 1EHE
o ¥ — NEEMER (LSFM) PRES L — Y —8EiERE (CLSM) [C KD HREERETO
A *X—I U HHiEgE

IYURREEHEIE )
E=2=0vilizl e 25 EREEIVETOEI DL (P)ICKDERE
N J
<O EEEH(E )
%158 X135 H R, GEHEBR
K 2R EERE ShiBELERRE, RERBRE j

AREBERRKZO LARSHERSICROTRFESN, BIEZREMDS A BV RAZR T THRB(ELIEBDTY,

= - BREAVSDLEIE ALEEI Tel: 03-3668-0489 Fax: 03-3668-0520
TIE) FCRTEMR A "oveere fizes T oo oo

[ f] facebook.com/tci.jp TCIchemicals.com/ja/jp/ ¥ twitter.com/TCI_J]
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