Research Article

Received: October 3, 2018; Accepted: October 10, 2018

yuyfiuindunfiiunszurunsdedyin
vasdugauluAuvamyuImIIY
Taaptimjann Wax Apple [Syzygium samarangense (Blume)
Merrill. & L.M. Perry] Improves Insulin Signaling

in the Liver of Diabetic Rats
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Abstract

The aim of this study was to investigate the effect of Taaptimjann wax apple [Syzygium
samarangense (Blume) Merrill. & L.M. Perry var. Samarangense] on hepatic insulin signaling in the
liver of male diabetic rats. Diabetic rats were induced in Sprague- Dawley rats using a single
intraperitoneal (i.p.) injection of streptozotocin [STZ; 65 meg/ke body weight (b.w.)]. Then, wax apple
at dose of 100 mg/ke b.w./day was orally administered to diabetic rats for a period of 4 weeks. At
the end of experiment, blood glucose level, and lipid peroxidation were evaluated. Hepatic
expression levels of insulin signaling proteins were also measured using Western blot analysis. The
results clearly showed STZ induction provided an increase in blood slucose level and maintained
hyperglycemia throughout this experiment. Also, the expression levels of insulin signaling-related
proteins; insulin receptor-f (InR-P), phospho-insulin receptor substrate 1 [p-1IRS1 (Ser307)], and
phospho-JNK [p-JNK (Thr183/Tyr185)] were upregulated. Malondialdehyde (MDA) level was also
noted in liver of STZ-induced diabetic rats. However, treatment with wax apple at a dose of 100
me/ kg b.w. to STZ-induced diabetic rats produced a significant decrease in blood glucose level,
which correlated with downregulation of InR-3, p-IRS1 (Ser307), and p-JNK (Thr183/Tyr185) proteins
in the liver. Wax apple also diminished the level of MDA in liver of diabetic rats. These findings
therefore suggest that wax apple could improve hepatic insulin signaling pathway in STZ-induced

diabetic rats, which is associated with decreased oxidative stress.

Keywords: Taaptimjann wax apple; diabetes; liver; insulin signaling
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Table 1 Effect of wax apple on FBG level and body weight in diabetic rats after 4 weeks of treatment

Groups Fasting blood glucose (mg/dL) Body weight (g)
Control 103+6.19 362.3+23.49
DM 356.8+8.88 213.4+1377
DM + Wax apple 100 mg/kg b.w. 261.1+10.40"™" 272.9+8.38"

*
’

All values are expressed as means+SEM. (n=8);  p<0.001 compared with control group, " 'p <

0.001, 'p <0.05 compared with DM group

2.0 - | I b
DM + Wax apple
Control DM 100 mg/kg b 1.54
£E
= © .
e ld LI :
22 1.04
Za
S
B-actin | SEE_—_G A & E
0.54
i e
0.0 T =
Control DM DM + Wax apple
100 mg/kg b.w.

Figure 1 Effect of wax apple on InR- protein expression in liver of diabetic rats. Hepatic InR-3
protein expression was determined by Western blotting. Data are presented as means +

SEM (N=4). Hp <0.01 compared with control group, 'p <0.05 compared with DM group.
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wanra )
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T
Control DM

Figure 2 Effect of wax apple on IRS-1 and p-IRS-1 (Ser307) protein expressions in liver of diabetic
rats. The expression levels of IRS-1 and p-IRS-1 (Ser307) proteins in liver were determined
by Western blotting. Data are expressed as means+SEM (N = 3-5). NS, not significant; p <
0.01 compared with control group, "'p <0.01 compared with DM group.
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Relative ratio
(p-JNK (Thr183/Tyr185)/B-actin)

DM
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100 mg/kg b.w.

T
Control

Figure 3 Effect of wax apple on p-JNK (Thr183/Tyr185) protein expression in liver of diabetic rats.

Hepatic p-JNK (Thr183/Tyr185) protein was analyzed by Western blotting. Values are

expressed as means + SEM (N=3). *p< 0.05 compared with control group, +|o< 0.05

compared with DM group.
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Figure 4 Effect of wax apple on MDA content
in the liver of diabetic rats. The MDA
contentin liver was detected by TBARs
method. Data are expressed as means
+SEM (N =5). p<0.05 compared with
control group, ""p < 0.01 compared

with DM group.
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v Y o
LYY o Aa

sflu UPIENANITNARBIATIUANUI U iU
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unfiigns duumululueanyiuimiui
wilenidheansulnlalngy
anzaunavosiniagnalunulaenis
viauvesdugdu Sugduamnsaoengnsiileg
nsdufusfuvesBugdu (insulin receptor) fitfio
Vugad udvziinn1snsedunsyhauvedeules
Inlsqulaiua (tyrosine kinase) lagn1sifany
Woawln (autophosphorylation) Tfunsneziilu
nls@y (tyrosine) Fsoglumireiusn (B-subunit)
youiuresdugau niulufunyweamnliiiy
TUsAu insulin receptor substrate-1 (IRS-1) U
sunisreansnevdlulnlsdu (Try-1146, Tyr-
1150 wag Tyr-1151) virled IRS1 vinarulunsedu
WsAuvsaouleddy 9 aneluwad Jaiinavinlv

[30] Ing

a

waang 9 TusnenauausssoduauY

Y
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o ¥ 1 (3 a ¥ <
gnunsinglaaiingwaduaziinisldnglaaidy

WU LT uenantdduanszdunisiiu
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=]

nglaalilusUveslnalauau (glycogenesis) 7
némilouazdu sudsnsaanslusiu (lipolysis) i
wadluiiu wavannisadanglaatuunl (gluco-
neogenesis) 7 61U vl nsuEnLazd waa
nalageangnszuaidonanas [30] agelsiniy
Lﬁal,ﬁmmwﬁ'yasiaﬁusgﬁuﬁu Faoradunainann
nsanasesinuYesduyau (downregulation of
insulin receptor) #3eaf35uTuiUd ugAulAlys
(defect in insulin binding to receptor) #3aRITU
FuruugaulduliiAnmsiasuuasmelumad
Whineidesnaufinundlunisdedya e
dugau (impaired insulin signal transduction) ag
daarilidugduliannsneengniaiuaunis
veuwengading q lusremeldmudnd faudl
waviliAnamzihmaludongs [4)
nsAnwAound s1eeIuInTATen
pendinduuasnisiiuduves proinflammatory
cytokine 9nszduthmangladluidengsanunsn
viﬂﬁﬁmmw?ﬁyasiaﬁuégﬁuﬁﬁu [31] Tnenuiing
Wi vleaaansiiulusiu IRS-1 uusums
Y83an3A0¢TLULYaT U (serine) ¥5 955 Loty
(threonine) Hnavinlin139UAUTENINN IRS-1 Uag
insulin receptor aAaY wazdadfudanis phosphor-
rylation vealnlsdu (tyrosine) G?qaq'iu IRS-1
m‘"aﬂfuﬂsxmumia'aé”iyzgﬂmsuaaﬁmﬁum'm
PI3K/AKT pathway Qﬂé’ugql,t,azﬁusgvjﬁulﬂmmm
aaﬂqméﬁﬁmuﬂmms [32] @uvRveInsiin
phosphorylation 984 serine 307 lu IRS-1 tJuwa
1NN199191UVe9LUIAY INK [33] d518971U77
tumor necrosis factor-alpha (TNF-a) ﬂiz@jumi

19793 INK 1ag pro-inflammatory cytokine



Ui 28 avuil 2 qunwius 2563

215815 Imemansuazinalulad

51 9 19U interleukin-1 4ag 6 (IL-1 WAz IL-6)
a'dwaé’ué%muﬁw;&'%la&ﬂm‘iﬁﬁ’uﬂmazﬁlui‘wii
Fu walunseiunsiiuvyneamalviiunse sxdily
WOTUUU IRS-1 Ay IRS-2 unu dnavinlidugau
llanunsadsdyguruiiiuveBugau [17]
A15ANEIveY Al-Attar wazamg Tud ..
2017 Fs@nwilulumavyumiuimienivhe
awsulalelndu wun1suansaanaad IR-o0 mRNA
WA IRS-1 mRNA anasludiureauuInI [34]
WULABIAUNTSAN®IVBY Jayachandran WagAaly
Tud a.6. 2018 A NUTEAUNISLERIDONTDY IR
MRNA, IRS-1 mRNA, IRS-2 mRNA, wag Akt mRNA
IuLﬁaL?Jaﬁvmanmwmmmﬁmﬁmﬁwﬁ’waLm*d
Tnlelnduanas [35] UoN91NG N1SANWIVO
Vinayagam tazauy 1ud a.@. 2018 §9wuns
wanI0enUedlUsAU IR, IRS-1, IRS-2 , PI3K uay
p-AKT amaﬂuufaL?jaﬁwamwmmmﬁmﬁm
théwamsUlalelndude [36] alundndunis
uanIeenvodlUIAU nuclear factor kappa-B (NF-
kB) Fadu transcription factor ﬁﬂi:ﬁﬁumiﬁwm
Y83 TNF-a wa g pro-inflammatory cytokine
#1499 Favusiindulusu Fidenadesiunisseiu
nnsuandoenueslusiy IRS-1 (Ser307) luiiaide
U LazsTAUYeY TNF-0 uay IL-6 finuifiuduly
yyiw i dnaviliiAnnziodedugau (37)
HAN1SVARBITINIuLNdenAd IR UNaNISANEIlY
mu%’aﬁﬁwudwwmemﬁmﬁmﬁﬁwamw
Inlelnguiisgaunisuantennayoslusiu IRS-1

@

(Ser307) TuguiintusgafidodAgyn19ads a9

Ustiemuunnseslunsasdyeun1svinenuves
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U

voulaa Inlsdulatua (tyrosine kinase) way
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gusfsudiadiudinsasiaiema nisaanelnale
LU LLazmﬂﬁfﬁfﬂmaﬂqiﬂaﬁﬁuamaq agslsAnny
NaN1SANYITEAUNISLERSERNURILUSAY insulin
receptor-B (INR-B) TusiuvesmuluIniuaIneu
onSeinuinsuanseenTusiiu InR- B‘Lué’fmaq
mgl,mmmt,wmummﬂwumamwuuf R
919, Junae1nn1s upregulation vewisuduyiu
mﬂmasé‘usgﬁuimﬁammbﬁ (hypoinsulinemia)
wseldsuansansulnlendudadignivhatsiusn
\aa ﬁﬂﬁmié’qmiwgﬁLLawﬁ’wm%uﬁéuﬁaam
Tnenansanehaenndssfusisnumsaneieu
Wi ANy insulin receptor mRNA i ndulusy
suaqmél,mmwuﬁlﬁ%'uﬂﬁamm”’smamﬂiwlﬂﬂm%u
[38,39]
uanmm%wﬁnwm%ﬁé’mudwGTUGUEJWH
wanuini gadssansuinlelndu fnns
wanoanvoslusiu p-INK (Thri83/Tyr185) i
1 Fawansdsannennsinanueslusiiu INK Tng
TUsAU INK ﬁuﬁwﬁiumsLawyjmmmmﬁu IRS-
1 UusunLs serine 307 vilsinalnniseengns
YBIBUYAUNIY IRS-1 fisulalannsainiu [17] s
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etloraflosananseangndnig
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Tuduremyiuwmuity sienadunamnainans
panguamaaflAnulususiududuns ldun
phenol, flavonoid, chalcone, quercetin, L@ g
anthocyanidin \Jugu [26,33,35,36] Jaaenados
funanisneaesosauzissnountihiinyinly

o

Wuyiufindunsil phenol, flavonoid, quercetin,
gallic acid tag anthocyanidin 97u2uuIN [27]
wane 9 N15An¥151831u31 flavonoid 7
WUiuﬁﬁuwaWaﬂuﬁmmmsaamnz?ﬁyaﬁiaﬁwgéul,l,az
UMY [40] wazdInu3n flavonoid fiafnann
Oxytropis falcata ﬁqw§amm5&§’1wa& proin-
flammatory cytokine loiwA TNF-aL Lag 1L-6 61U
AM3duds NF-KB WaZN1IANNITYINIUYRY RS-
1/PI3-AKT pathway @4#avilin15Lansoonves
TUshu glucose transporter type 4 (GLUT-4) i
Fulunduidovosmyuvanu [41] uenanil
quercetin Fafignsfusyyadaszuarnissniay
NUTIFINITANTEAUNTA ST Y YIUNTVINUVBY
Sugduluanssvosylumauivisniidae
awnsUlnlelndu Tnensifiunisudnieanteves
TUsAu IRS-1, p-PI3K uaz p-AKT [42] Bslunindu
anthocyanidin ‘LuﬁumqmmﬁaE"J’Ué'?qmimsﬁu
INK Tagnnsannsiinnniziaiuneendindu dua
vinlinseengvs veadugdusiu IRS-1/PI3-AKT
pathway TudfuresvydIuddu (431 n1sfnuily
mouse macrophage WU11 chalcone wiafaun
mﬂmu@ﬁuﬁu%’um‘mmmé'uéu'ﬂﬂmt.amaaﬂmm
TNF-0, mRNA 4a IL-6 mRNA Tnennsdudanis
91uv09 NF-kB 161 [44] wiufendunisanenly

yaenNnasIvadaafuNuielinlminnzhe
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