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Tum'iLisJuiLLavﬂ’mmwmmmau Control vaugAnungy DM2-PM WUl aunueanianasia BG,
CHOL, TG 52u%s S. insulin wagayll HOMA-IR mmmﬂuﬂam DM2 egsiitisd Ay neeia nan1smageu
MWM wuinilszesiian ves EL fidu uas TTSP wmammu DM2 Fauandlifiuinarsadanetuandule
mﬂau’iwmmmmamwaLuaﬂmunm 12 dUavi mmaaﬂuﬂmmmwsawmmuﬂmiauma“mmm
Iww,mmmsnum 2 g ImmwmLUuwammﬂmiaﬂawmmfgumamaawau nsiiuTuveesnsInIs
Iyaoudentiaueg LLaumﬂqwﬂumsamu@ummaLLaulﬂzmuiuLaam

Ananfgy: ansataveruandule winuwile Znnzﬁaﬁaﬁu@ au Shmsinaisudentiaues Anuunnges
TunsSeusuazaud

NHNUSUszaua:

DUNS 3UTNIAANA

MAINERSING ARELITEAARS IneNderRunSunsdlsn

114 aUUEYNIN YBUFYNIN 23

wreaBamEie [waTmw ngamw 10110

diua: ampornswu@gmail.com

J Med Health Sci Vol.27 No.1 April 2020




Effect of Pomelo crude extract (Thong Dee cultivar)
on insulin resistance and cognitive impairment in type 2 diabetic rats

Chonticha Wongchaiya', Chonticha Areebambud’, Nontapat Benjatham', Amporn Jariyapongskul®
'Biomedical Science program, Faculty of Medicine, Srinakharinwirot University
“Department of Physiology and Biomedical Science program, Faculty of Medicine,
Srinakharinwirot University

Abstract

One of the most important chemical compositions of Pomelo crude extract is flavonoids
which are classified as strong anti-oxidant and anti-inflammatory activities. However, the effect of
Pomelo crude extract on cognitive impairment in type 2 diabetes has not been investigated. Therefore,
the present study aims to examine effects of Pomelo crude extract (PM) on insulin resistance and
cognitive impairment in type 2 diabetes (DM2) rat model. Male Sprague-Dawley rats (150-180 grams)
were randomly divided into three groups: normal control (Control), type 2 diabetes with PM (DM2-PM)
and type 2 diabetes without PM (DM2) supplementation. Type 2 diabetes was induced in rats
by feeding high fat diet (40.0% fat with 5,085 kcal/kg diet) for consecutive three weeks followed
by an V. injection of low dose streptozotocin (30 mg/kg BW). Daily gavage feeding of PM with 200
mg/kg BW was performed for 12 weeks. The effect of PM was studied on 1) metabolic changes;
blood glucose (BG), hemoglobin A1C (HbA1C) blood cholesterol (CHOL), triglyceride (TG), serum
insulin (S. insulin), Oral Glucose Tolerance Test (OGTT) and calculated HOMA-IR (insulin resistance
index), 2) cerebral blood perfusion (CBP) and 3) cognitive performance. Morris water maze test
was used to evaluate cognitive performance. The elevated blood glucose, HbAlc, cholesterol,
triglyceride were observed in DM2 rats. Our results showed that insulin resistance, as evaluated by an
increasing in S. insulin and HOMA-IR were developed in HF fed and low dose of STZ induced DM2 rat
model. Compared with control rats, DM2 rats had decline in CBP and cognitive performance in the
Morris water maze test. Performance on Morris water maze test improved after PM supplementation
in DM2-PM rats. PM not only reduced EL but also increased the TTSP in the target quadrant in DM2-PM
rats compared to those of DM2 rats. In addition, as compared to DM2 rats, DM2-PM rats demonstrated
a significant reduction in BG, CHOL, TG and S. insulin and HOMA-IR. Therefore, long-term Pomelo
crude extract supplementation in type 2 diabetic rats could improve cognitive impairment through
increased insulin sensitivity and increased in cerebral blood perfusion through its anti-hyperglycemia,
and anti-dyslipidemia.

Keywords: type 2 diabetes mellitus, pomelo crude extract, insulin resistance, cerebral blood perfusion,
cognitive impairment
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A) nguAluAuUN@ (Control) lvnu
p1msUnAtidulsenau 4.5% fat, 50.70%
carbohydrate Wag 24% protein, Lmaéﬁliw
3,040 kcal/kg diet papan1Inae
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e

NAIRNENT streptozotocin (STZ)

Q) nguuvuelin 2 wagldsunisdeu
foansafiaveruandule (DM2-PM) viynauil
vdaandnans STZ Tud 48 ludliisuden
ansanane1uaindule (PM) auin 200 me/kg
BW rauthileulsivyRuynfuduna 12 dnm
naenszeziatou PM viyaglasuemsludug
wWugaiunay DM2

nswiignidninaassiduumanu
¥in 2

TnyAuewslusiugs Aifldudszney
40.0% fat, 35.0% carbohydrate, kag 25.0%
protein, Lmaa%li’m 5,085 kcal/kg diet Wuan
3 §Uanei andudaans STZ (anstagluvhane
WUANYAAVOIAUEDU) VUM 30 mg/ke BW
avanelu 0.9% normal saline solution (0.9%
NSS) faLaviasatdans (intravenous; i.v.)
W&191n3n STZ uds 48 Falus ¥n1snsasesu
dmalunszuaidenlagldinios Glucometer
(Advantage, Bohrhinger Manheim, Germany)
Fnsvaaeidsysuinmalunseuaidenuinnia
oWy 250 mg/dL azlasunsidadeindu
winu Tunguenuauundaglasunisda 0.9%
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- 526U glucose, HbA1C, cholesterol,
triglyceride Tuidon waslwiuduyau

sesuthmnalunszuaidenazyinnisia
feup3e Glucometer (Advantage, Bohrhinger
Manheim, Germany) 3g#U cholesterol,
triglyceride ludeninlnsldindes (Advantage,
Bohrhinger Manheim, Germany)

- NAFBUNMENUNIUAND glucose (Oral
glucose tolerance test: OGTT) N1SNAGEDU
OGTT Wushusinilsiivrefudunisiinniiy
LU ImaL'«Jmﬁawﬁmmmmazﬂfﬁ
Huan 24 49lus a1 0, 30, 60, 90 uaz
120 urfindetfou glucose #iflmrududu
3 g/kg BW 1A blood glucose a4 11a6i149
i plot a5l Wemeuitldnsm ey
arbitrary unit (AU)

- ARTvUsa insulin Ty serum
TudUnvin 12 vdsdn STZ

- msﬂizt,ﬁumw??awiaauégﬁu JGlhRE
MmAPUll homeostatic model assessment of
insulin resistance (HOMA-IR) Tagldian fasting
blood glucose (FBG) wazArdugduluiaiu
ANUATT HOMA-IR muqmﬁq‘ﬁ HOMA-
IR =
AdugAuiviaelu international dosage units
per liter (U/L) wauzdien FBG flvdaendu mmol/L

(Glucose x Insulin)/22.5" 91ngns

N1IVAFaUNNSISEUIIATANILAY TS
Morris water maze

NSANINGANTIUNTSEUTHALAIIU
figadosfuiianig (spatial memory) Ing
1933 Morris water maze test AuAaARAMUN
1ne Morris (1984) *°
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srguiitoliilvinyuouiiuin platform 1seyi
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591y quadrant #1219 platform Ty
Jrethawae platform waglvivyiinuu platform
minuyldaiuisan platform laatglunian
120 3wl nyazlasunisdiemdeliinely
84 platform lagnadeuiuag 4 %3 (interval)
dunar 5 5u Tasudazadsasudesnylid
quadrant §119¢) %’UL’amﬁwﬂﬂummmm
platform Tufinnmelgnasiinle Juiinszey
nanfiSuudesnylsidnediauduny platform
Bonszernafivyduiediauduny platform
ULAD1N escape latency; EL (second) ﬁﬁauua
4 5 SusAesgime EL vdsnduluiud 6
thuyrmeaoudnads Insadsiaztiien platform
fuagsegldhoon Uassnyasilaenisdy
quadrant uagliuydredndunat 1 ud
Huiinamuaziandivyldly quadrant fiaed
platform ag Faenfilsinniiasgiauanunse
Tumsandweany myAslén platform taeng
ogfiiumislanyazineaueglu quadrant fiae
14 platform Hidunafunnnimyiislsidesles
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Bledisenin total time spent in platform
area (TTSP; second) et wﬁﬁmmﬁi’ﬁﬂ’h
2¢dl EL dunaedl TTSP w190
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AUAULABALAY (arterial pressure) wag
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gas LleUTULAZATUANAIINGL 0, luidonuns
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Ay CO luidenuns (PaCo) i 35-45
mmHg naean1sneaes (lnen1sUsusnsInig
myla, tidal volume wazdun 02 N3OS
dremela) nturiinisiiuazianznsyivan
fisw (craniotomy) UL anterior surface 94
nszlnandsuy Wenselnan@suwzdiu anterior
surface Qmﬁamazﬁaaam waolioleuay
NaonLdonaueIdIuRl (pial cerebral vessels)
Fethaueaion (artificial cerebro spinal fluid;
artificial CSF) 91ntufisszezatlvdnivaass
YSuannzsnnieliegluavaunalszannu
20 Wit ¥n13ATOU cranial window &g
UMY stainless fignsanans imstanzidevia
dura ua infuse artificial CSF 1nlUneluuiiu
finsause cranial window ndntiu vnnsin
dnsnslraisulfonvesauss (cerebral blood
perfusion; CBP) feinded Laser Doppler Flow
Metry (Moore Lab, UK) U3iaufiasau cranial
window §1uau 4 fusmiaiiethanmeiede
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standard error of mean (SEM)
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One-way ANOVA uag Post Hoc multiple
comparisons A18 Tukey’s test lagn1mun
ArmnuLazilu (P value) 91 p<0.05
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glucose, hemoglobin (HbA1C), serum insulin,
plasma cholesterol iag triglyceride
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Blood glucose (mg/dL)
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(Oral glucose tolerance test: OGTT) NMsNA@BU
OGTT ilu indicator wilafitedusunisiianiie
W dlethehaaluden o nan 0, 30,
60, 90 way 120 mwaﬁﬁau glucose 11 pLot
graph (ww 2) Lwammwuﬂmiww WUIATNUN
ELG]ﬂiWWIUMuﬂaiJ DM2 :um‘vmmw ngu Control
ez DM2-PM ognsiitfudifanieadn (g
linsmngu DM2 = 4,743.34 AU, Control =
1,538.14 AU wag DM2-PM = 2,910.54 AU) ‘W‘Ll‘Vl
SLG]ﬂi’lWVIiJmQQEjGﬂuﬂ@N DM2 Budunisiinnnieg
UMY

msﬁﬂmmwﬁaﬁaauﬁgﬁuwudﬁzﬁu
serum insulin wazA1dvsl HOMAR Safusil
nilsitlduadnneResodugdu erfigaunly
nqu DM2 uazanaslungy DM2-PM fsuanslu
A579fi 1

HHH

Control

DM2

DM2I-PM

AtugUTkanudu mean+SEM

JUN 1 niswdsuudasszdunglaaludenlugisian 12 dUaminvihnis@neilunyund (Control;
n=7) vuwuela 2 (OM2; n=7) wagnyumiunlasuansataneuaindule (DM2-PM; n=7)

Youmaun Wunan 12 &anv
% < 0,001 Walguiungu Control
### p < 0.001 Waiiguiungy DM2
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U 2 uamsnsidsundasszsunglaaludenndsldiuniseunglaa (oral glucose tolerance test)
Tunydn@ (Control; n=7), nyuwmuylla 2 (DM2; n=7) Wagnulumiusia 2 Plasuansannenu
nniiedule (DM2-PM; n=7) Jaunsun Juan 12 e

4o < 0,001 ileiisufungs Control

### p < 0.001 Weifisuungs DM2

a ) at a a a a a o
m3190 1 sgavlnlalosendlulnadu dugdu relrawmesea lnsndweslsdluidion uazAA1UIN
HOMA-IR Tumyun@ (Control; n=7), nyuwueiia 2 (DM2; n=7) uasnyuivusie 2 Alasu
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