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S0 Mmin after gavage in normal rats

150
= P oA
= 100 1T =
s %
= /
=
= so /
4
=
= /
==
o 4
<> <=
<< <>
=
vsgoe

Cdlyyd g JouS 5 29,5 o 390l Y OITKD 51915 51 (ae ala8d e o 43 (930 (Wiul58] ()l me danylio .Y o5lowd Hlogei
39% 5 (QI) Quercus infectoria bgls sgae (g, diwgs 8)lac Yo oo MY/Kg 04+ MY/Kg Yoo MY/KY slajgen suiS
gy 392 ;illod * CuoMle ol pud i8S JJai 45 P<0.05 (4391 415 e gans ol 5 (sld ige 45 41,57 0 Mg/kg
Yoo e MOIKY 595 048 CBL 13 0955 o 410 (Sre gldd 3gng Jlled § Cuodle ;50 (W 09,5 9 J5iiS 09,5 oyt 10 (e
MO/KG ;95 o0 Cdlyyd 0955 (o 415 o Cigliy 392 g MSUliled I Cuodle g 5 las (593 plw 208 CdL > o 09,5 L

Sl o0 0 las Blitio (sl jed 2 Ly gl 09,5 g j99,5T 0

120 min after gavage in normal rats

150
= -
=0 e e
S 100 — — et =
22 " 43
= E==os
> S50 ——
= e
= ——
= - = E
Sa d =Y <>
- <= S -
= S o 2=
<> <
>

Gl o g JpS s 29,5 (o 399k ¥ OITKY 5198 51 (o 48B3 YT+ 5loj 43 (9B i l381 ()l a0 dans o LY 0 5lowd Hlog0d
395 5 (QI) Quercus infectoria bgls sgse (g, dimwgs o)lac Yo oo MY/Kg 04+ Mg/Kg Foomg/kg (slajen suiis
gl 392 ;illod * CuoMe ol oo 48,5 ylai 45 P<0.05 (4591 jld o g .l 35 (sla ige 45 51,87 6 Mg/kg
Slajgd 0alS CAL ;> (S 09,5 G I3 (Sre gl sxidd (L ¢ e g ;03 b 09,5 9 S 89,5 o yld (Sxe

AWl 0 0 las Yoo mg/kg g 0++ mg/kg

AUC value in normal rats

So0o00
4000
3000
2000

1000

Incremental Blood Ghucose
AUC (mg/min/dl)

9 0++ MO/Kg Yoo MO/KG (slajed ouiS Cdl,d g JyiS o 29,5 ;5 TAUCO-120 ylme dunlio £ o)lond 415905
W 5 o Wge 45 59,7 0 ma/kg ;95 9 (QI) Quercus infectoria boly sgme (Jgyd diwgs o bas Yo+« mg/kg
G 89,5 9 JS 89,5 w10 Sme gl 39a9 ybled * Cwole Ll buwd wid S,k 3 P<0.05 340 41> Jre mlaws

Ml (oo 50

Vav



OHEad § (63)5 @I} - 08y 098 15015 (lewlly alaw py (C185)bgly 5636 (39)s AWy (IS s)lac K1 w)n

SO min after gavage imn Diabetic rats

[=lele]

Blood Glucose

0955 9 JyuS 5 29,5 (w599l ¥ OITKY 51518 51 o alidd Yo loj 10 9808 Wul33] l5ae Ao .0 olowd Hlagei
Quercus infectoria baly ogm (g, diwgy 8)lac Yoo e MY/KG 5 0+« MY/KG Yo r MO/KG 5393 0aS L y> g
Sbled * Cuodle .l o 8,8 JJas j3 P<0.05 4399 415 gize glaw . oibd 53 s Wige 43 59,151 0 MQ/KY 598 4 (QI)
399 08 Gy 09,5y yI> (Sre gl 929 L Led § Cuodle 9 K> s 09,5 9 J S 09,5 (o 5 (Sre D9l 929

b o0 b lac 0+ e MO/KG g Yoo MO/KY (o393 oS Cdly > b 09,5 L Y+« mg/Kg

S0 Mmin after gavage in Diabetic rats

so00
=2 oo
8 e A A
= sSSS SS s
= e Bt eFeAe A A
e
8 F=======1
o oo SEeeeeees
=
o ¥
@q & <> o <> i <>
s S o= 2=
o <S> <=
<= <<

Gl yd 5 J5BS 6 0955 o 3k ¥ OITKG 51518 51 (o 4B e yloj 5 (103 08 (Wil 5y 5m0 o T 0 5lowd Hlog0d
mMQ/Kg ;93 9 Quercus infectoria bak sgme (9,3 &gy 8,lac Y+« + MY/KQ 9 0++ MY/Kg Yoo MY/Kg slajes ouiis
oo gLy 5 g ybled * Cuodle (Cuwl s 48,5 yla5 ;3 P<0.05 (439 415 sire g . cubd 5 (g Wig0 45 599,57 0
L Yeor MOIKY 99 oS Cdl s 09,8 o 410 Smo gl dgng Sililed § CuoMe g ;500 W 29,5 9 J 555 09,5 o 410

il o oylas 00 e MO/KY g Yoo MO/IKG (o950 008 Cdl yd sl 29,5

120 min after gavage in Diabetic rats

S00

:

200

Blood Glucose(mg/d)

€l g J S (gog S o jodle ¥ OITKG 51915 51 owmy alaBd IV e (b 53 (1938 (331 () 5ue dunnzlio .Y Lo 13905
39 9 (QI) Quercus infectoria bal sgae (Jg,d diwgs o)las Yoo+ Mg/kg g 0++ Mg/kg Yoo Mg/Kg lajes 0uiis
399 ,Slled ¥ CoMe Cuwl ouwd a8 )5 Ll 43 P<0.05 yags 45 oo g o uld 5 s Wige 43 592,51 6 mg/kg
393 8 CAL,D 09,5 o IS (Sre Sglad g2y ;LS T Cdle g ;503 6 09,5 9 SRS 09,5 o I3 (Sre gl

A3l 50 390,570 MO/KG ;93 LY+« Mg/ky

YaA



qic oLT (o) a)ladd «un § Cunyy 2)93

el (S} egle alEkily (alc alas

AUC value in diabetic rats

[ncremental Blood Glucos

mg/kg ¢ 6++ MO/Kg Yo« MO/KG (slajed 0uaiiS Cdl,d g J S (sl 09,5 ;3 TAUCO-120 (4300 dmwylio A 2 lowi Hlag0i
oo g . gald 5 s Wige 43 541,570 MO/KY ;93 5 (QI) Quercus infectoria byl sgm (gyd diwgy o kas Yoo e
Mle‘:o )gg‘b ‘_gl.h 59; 9 J).ZS °5)§ O )b o u,l:u“ S99 )§.ob”l.~ * Sl Cuwl dad 433; )JN » P<0.05 O )lb

250 IP and gavage

8
°

;

300

200

Blood suger (mg/dl)

100

Time(min)
Sl 9,5 (32,55 9 YO MOIKY 393 5195 09,5 93 (s lhiSwo (S (3o (3938 (il 381 (41500 duuslilo A 8,lons 13505
Crgld 3929 ,lled ¥ Cuodle Gl bud 38,5 Sl 3 P<0.05 (4390 415 o mhanw . oulid 55 s (Wige YO o MO/KY ;93
il o0 0 las §195 09,5 o (Bl (49, (3255 2955 o I3 (e

5 sl a4 Wwemg/dl i S (58 b ol
mo/dl 5l 5L s o (I3 5l L opad & Jls
ol e §) e B Ll (V) Yoo
e Sl g Sl jlwgegn 3 b (Slgl oains
s65lST oyl el ondS pon Bl (o ol
2 5 3950 ST (B (25 s Sl
Solow (Bl (i &S jop diej b )l
O e e B9s B (5395 Ggye s
G (i B IS (o0 Sl | e lis LIl g
ot (Slgi) Wlo ;Y eSwly)See 10 )lse Sl
@ dg b OB ol (VW)oed o Slos g
5 Jomnge Wle S5 enddglic GY gane zecs
OnglSgen wile ols (sla gy (ygmedl 5955
(V0)asly o
ojlas 59 p OhlSer 5 oply &5 (4l adllae
ojlac &5 W8S don widly ploul bl ogue UJ

144

E=3 250 mg Gavage
250 mg IP

S 4o g Loy
A odly L 5 el (gly pols B )
28 el bl ogsn ity S ojlae o5
obge 2 jedle Y OIKG SIS 5l ey > S5
2o GBS 29 (o 0rd (b g pllo 5 sl
2 YD &S WSl o oyied Oyl Gt s
dwg oylac ST Sl g LewdlSoun oIyl

()21 Lok ogse (59,3
0558 Slew ny @ld wsile cubd
Ok yolyw Cumen ooy Vo 4 K &S Cul
P e g Syeodes Jlo I (S g At Mie o] 4
Joliw & ol ol s i Bb o ol
YO8 4 Yere Jlo 58 cedee WY 51 0L ol
03 (a5 (VY )y VoV o 0 480 esbeo
b ¥ g b by sop £ &S dd e
oy ¥e 9039 VY MO/dl 5l eSS oleisl 55058



058D § (43)5 @S - OBy (08 1595 (lawlly Al )y (C1858)boky 2938 (,39)s WG (AT s)liac 131 ()1

545 158 ) ey 5308 2l s 0yls ilisio
W39 pyige B+ MY/KY 5 YO MO/KY (slajes o
L oS clale ol 6 asle Jod oluSy wli
ol boals Sl (ol 09y 5layse8 oSNl (gl o 5]
auslS Slalllas jd g odxe Al (uS o &S
0% S5 n S b ojlas Slho (500 5P
G0p b adlas ol 5> sl 48,55 plosl 1 51
dgse (59,0 diwgw YO+ MY/KY o)lac  Blaw g0
5l snss Gals exd s sl s 4
azd> W gloy 0 9wy olis e 5l w6
o)las (Shd 925 095 4 Cumd (S alS
SunlS & S o wly o g Jblee
o b by b puslSle b olas i3
s Vs 5 13l i amg B a5
DBy Ol iy Sl el Loy 0l (5
e 1o oo & 3515 359 uljél a5le ol SO
Siso 3 88 o ol 5 ool 0s3 g5 SIS als
ezl 1l o e b (sla oo slasi itk (sla
ool a8 olae g gl @3 GhlH
ol & ojlas &S cuwl o 5668 Jleis!]
2l Joho Cabin G013 L Jys b ol
hge > 18l e bad el el gl
4 a9 b pl g oogdle (TV)adl oad (b sl
o olas ool g SlenS] Il (458 ool
It st eyl iR o Al
@l (2)lss 9 Cobd Copdy jl g 0dd el pun
ey Y TERDPN KN R
b o1y i Oldllas (3.8

Jood s > oS ol LS adllas pl o
G b oge (J9)3 g ojlac wy)llu (o
o o8 b g plle sl g ) 3B als
&S caS et adlae cpl @ dlawl bl gl
Slgs o0 ¥ g9 by iy 5 oS 5 o)l
A8l e

iNVItro Ll s (5 1) (g pese 51568 oW conl o8
imo U351 31956 alie ol adlae > S e
o538 JE Jole ojlas Veer mglkg e
PRl e gy S SRl e bS]
s Omopaig el b odd (b g ollo sl (hge
ORlS 5d 5 )0 sl puslSs 5l (o Sl oS 298
olS” g 558 IS 51 oo dis 1y 58
(AF)asly (o0 8 Sl

bobgl ady) ShonadSonn 1 gl adles
se gl @b 5 oSSl L la Jobo S o8
b odly LIS commgigigh il b oad (ol sl
o)las ;3 dgxge dugh ) OS5 X038 plo e
V)l 033 (] i o gk

slojp> pllo sl hge p> ol ddlllae
0P8 ) (dre Bl s 0jlias il
§owiss el 55 5 e (IAUC)asls g
b el 4 Gl (o Joie (o gl
oo 0z 455 (1S e (23)]5 it L sy
M358 o5 Wl asle (gl 03g) Sitdgynm slo w3l
ool 5lS slao b g 593,594 w3l e
Slgid (b OlaS 5 bawg wdg) Cumgyl lis
o S5 Pl ol el o5 58 sl w)las
(V=Y )Sgas

390 Wllo sla ey o i Lo gols LT
S35 Fge adds £ 5 Y loj > YO malkg
oo 3 00+ MO/KY j93 3,b 5l )8 Jos 540,51
Olg o b i 1y Lials oy i aady VY-
9 3l Bk Sl Yleinl ojlac 3l o5 €8)5 aons
0SBl 485 Oygo (o B)]65 e | )5
O Pl dugiyy Wl ojlas Fee ClS
ORIB L gl by S g 0d
Ol 4 o g dhae sl ol chules
(YY) g

92 OB Gl (lie (0b> la (bge
Cunss 0jlas iz slajed lawgs (IAUC) el
Slojgd 4idy Fr loj )3 g yieS SIS 09)S &



qic oLT (o) a)ladd «un § Cunyy 2)93

el (S} egle alEkily (alc alas

References

1. Pandikumar P, Babu NP, Ignacimuthu S.
Hypoglycemic and antihyperglycemic eff-ect of
Begonia malabarica Lam. in normal and
streptozotocin  induced  diabetic rats. J
Ethnopharmacol2009;124:111-5.
2.0rtizandrade RR, Garciajimenez S, Casti-
lloespna P, Villalobosmolina R, Estradasoto S.
Alpha-glucosidase inhibitory activity of the
methanolic extract from tournefor-
tiahartwegiana an anti-hyperglycemic agent. J
Ethnopharmacol2007;109:48-53.

3.Suba V, Murugesan T, Arunachalam G,
Mandal SC, Saha BP. Anti-diabetic potential of
Barleria lupulina extract in rats.
Pytomedicine2004;11:202-5.

4. Mccue P, Kwon Y, Shetty K. Anti-diabetic
and anti-hypertensive potential of sprouted and
solid-state bioprocessed soybean. Asia Pac J
Clin Nutr2005;14:145-52.

5. Manos PS, Doyle JJ, Nixon KC. Phylogeny
biogeography and processes of molecular
differentiation in Quercus subgenus Quercus .
Mol Phylogenet Evol1999;12:333-49.

6. Kaur G, Athar M, Alam MS. Quercus
infectoria galls possess antioxidant activity and
abrogates oxidative stress-induced functional
alterations in murine macrophages. Chem Biol
Interact2008;171:272-82.

7.Hwang JK, Kong TW, Baek NI, Pyun YR.
Alpha-glycosidase inhibitory  activity  of
hexagalloylglucose from the galls of quercus
infectoria. Planta Med2000;66:273-4.

8. Saini R, Patil S, Uttarakand 1. Anti-diabetic
activity of roots of Quercus infectoria olivier in
alloxan Induced diabetic rats. Int J2012;3: 1318-
21.

9. Cown MM. Plant product as antimicrobial
agents. Clin Microbiol Rev1999;12: 564-82.
10.Yin Y , Heo S , Jung M, Wang M.
Antioxidant properties of water extract from
acorn. J Appl Biol Chem 2007;50: 70-3.
11.Zimmerman G, Njunting M, lvens S, Tolner
E, Behrens CJ, Gross M. Acet-ylcholine
induced seizure like activity and modified
cholinergic gene expression in chronically
epileptic rats. Eur J Neurosci2008;27: 965-75.
12.Andradecetto A, Becerra J, Cardenas-
vazquez R. Alfa-glucosidase inhibiting activity
of some Mexican plants used in the treatment of
type 2 diabetes. J Ethnopharmacol 2008;116:
27-32.

ARR

13.Wild SH, Roglic G, Green A, Sicree R, King
H. Global prevalence of diabetes etimates for
the year 2000 and projections for 2030 response
to rathman and giani. Diabetes Care
2004;27:47-53.

14. Baron AD, Brechted G, Wallace,P, Edelmen
SV. Rates and tissues site of non-insulin and
insulin-mediated glucose uptake in human. AM
J Physiol1988;255:769-74.

15. Waugh N, Scotland G, McNamee P, Gillett
M, Brennan A, Goyder E, et al. Screening for
type 2 diabetes literature review and economic
modelling. Health Technol Assess 2007;11:1-
125.

16. Lee JM, Eason A, Nelson C, Kazzi NG,
Cowan AE. Screening practices for identifying
type 2 diabetes in adolescents. J Adolesc
Health2014;54:139-43.

17. Gholamhosseinian A, Fallah H, Shar-ififar
F, Mirtajeddini M. The inhibitory effect of some
iranian plants extracts on the Alpha-glucosidase.
Iranian J Basic Med Sci2008;11:1-9.

18. Mohammed A, Ibrahim MA, Islam MS.
African medicinal plants with antidiabetic
potentials a review. Planta Med 2014; 80: 354-
77.

19. Kumar S, Narwal S, Kumar V, Prakash O.
A-glucosidase inhibitors from plants a natural
approach to treat diabetes. Pharm Rev
2011;5:19-29.

20. Mohamedshamshihabudeen H, Hansipr-
iscilla D, Thirumurugan K. Cinnamon extract
inhibits a-glucosidase activity and dampens
postprandial glucose excursion in diabetic rats.
Nutr Metab 2011; 8:46.

21. Ho H, Lee AS, Jovanovski E, Jenkins AL,
Desouza R, Vuksan V. Effect of whole and
ground Salba seeds (Salvia Hispanica L.) on
postprandial glycemia in healthy volunteers a
randomized controlled, dose-response trial. Eur
J Clin Nutr2013;67:786-8.

22.Lee YS, Kim JK. Inhibitory effect of
glucodistylin  from the bark of Quercus-
acutissima on human recombinant aldose
reductase and sorbitol accumulation. Arch
Pharm Res 2011; 34:211-5.

23.Kannappan S, Anuradha CV. Insulin
sensitizing  actions of  fenugreek  seed
polyphenols quercetin and metformin in a rat
model. Indian J Med Res2009;129:401-8.


http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=21380803
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=21380803
file:///E:/Documents%20and%20Settings/Dear-User/My%20Documents/Ø³Ù�Ø±Ø¨Ù�ØªÙ�Ù�.htm
file:///E:/Documents%20and%20Settings/Dear-User/My%20Documents/Ø³Ù�Ø±Ø¨Ù�ØªÙ�Ù�.htm

058D § (43)5 @S - OBy (08 1595 (lawlly Al )y (C1858)boky 2938 (,39)s WG (AT s)liac 131 ()1

The Effect of Quercus Infectoria Alcoholic Extract
(Acorn Inner Bark) on Postprandial Blood
Glucose Level in Normal and

Deiabetic Male Rats
Karimi M, Delpisheh A, Ghaytasi S$°, Hatami A*

(Received: July 1, 2014

Abstract

Introduction: Diabetes is a combination of
carbohydrate metabolic disorders in which
glucose is consumed less and causes
hyperglycemia. Postprandial hyperglycemia
is known as the main side effect of diabetes
2. The Quercus infectoria is a fagaceae,s
family of plants that has therapeutic effects
on astringent , antidiabetic, antifungal,
antimicrobial, local anaesthetic and
antiinflammatory. In the present study, for
the first time, the effect of ethanol extract of
the acorn inner bark on postprandial blood
glucose level in normal and deiabetic male
rats was studied.

Matherials & methods: 88 Wistar male rats
weighting  250-300gr were randomly
divided into five normal and six diabetics
were exposed by streptozotocin. The doses
of 500 mg/kg and 1000 mg/kg of the extract
and 5mg/kg acarbose in the form of gavage
and dose of 250mg/kg extract in the form of
gavages and intraperitoneal intragastric
injection along with intragastric injection of
maltose 2 gr/kg were studied. Blood

Accepted: July 30, 2014)

glucose level was measured by glucometer
at zero times (before injection) and also 30,
60, 120 minutes after injection.

Findings: In normal and diabetic rats the
different doses of the extract comparing
with the control group caused a significant
reduction of postprandial glucose. In
normal rats 250mg/kg dose was more
effective in comparison with acarbose
5mg/kg. In diabetic rats the injection of
intraperitoneal extract was as effective as
gavage injection in lowering postprandial
blood glucose.

Discussion & Conclusion: Intraperitoneal
extract injection was as effective as gavage
injection in lowering blood glucose; hence,
it shows that it would be probable that the
effectiveness of the extract is formed by
increasing the sensitivity of the cells to the
insulin.

Keywords: Diabetes, Acorn inner bark,
Streptozotocin
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