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In women facing menopause, end of menstrual activity, often found many health disorders which
are associated with lower levels of estrogen and obesity. The use of plant extracts is probably a good
choice to possess anti-obesity activities. The pomegranate seed contains punicic acid that can help to
prevent obesity. Therefore, this experiment aimed to study effects of Thai pomegranate seed oil on obesity
in ovariectomized rats which is a model for menopause. Food intake, body weight, weight gain, visceral
adipose tissue accumulation, plasma levels of total cholesterol (TC) and triglyceride in ovariectomized
(OVX) and sham-operated rats (Sham). Female Wistar rats (n=80) were divided into 2 main groups:
ovariectomized (OVX) and sham-operated rats (Sham) which were orally administered with corn oil (1
ml/kg) punicic acid (1000 mg/ml/kg) punicic acid (2000 mg/ml/kg) Thai pomegranate seed oil (1000
mg/ml/kg) and Thai pomegranate seed oil (2000 mg/ml/kg) for 28 days. Daily food intake, weekly body
weight were recorded. At the end of experinment, blood samples were collected via cardiac puncture to
determine plasma levels of glucose, total cholesterol (TC), triglyceride (TG), aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) using automatic blood analyzer. After that, visceral adipose
tissue (epididydal, perirenal and mesenteric adipose tissues), liver, heart and kidneys were collected and
relative organ weigh (ROW) were determined. The present results indicated that Thai pomegranate seed
oil possessed selective effects on ovariectomized rats. Thai pomegranate seed oil caused markedly
reduction of weight gain, daily food intake, and relative organ weight of visceral adipose tissue of
ovariectomized rats. Thai pomegranate seed oil had no effect on plasma levels of glucose, total cholesterol,
triglyceride AST and ALT in ovariectomized rats. Bioactive compounds that responsible for these effects
of Thai pomegranate seed oil may not be punicic acid since punicic acid did not cause reduction in weight
gain, daily food intake, and relative organ weight of visceral adipose tissue of ovariectomized rats. Punicic
acid showed hypercholesterolemic and hypotriglyceridemic effects in ovariectomized rats. These results
suggest that a dietary supplement of Thai pomegranate seed oil may be useful to control the body weight

and prevent obesity in menopausal woman.
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NINYINITITUBIALALAIIAA0Y 1113/ U Punica granatum Tag voucher specimen o BKF No.

@

o ] A I LY I @ [ Aaa J A o w 9
188578 GI'J@EJTQWGBQﬂLﬂ‘]J”l'JVITT@QLﬂUﬂ?@ﬂWQﬁﬁgullWﬁ NNDTHUNNY ﬁWHﬂQTUWi’)WSﬁﬁl‘lN

I [ d Y @ o A 1 a o Ji Y d A
’ﬁ'luﬂ'Ji]EJﬂ'li’E]L'lﬁﬂ‘]slﬂ'lllul,!,ag‘wu‘ﬁw% NIUNYTULNIVIN ’ﬁ@')‘]J'l HATWUTWY (Forest

Q Q E]

Herbarium-BKF)

v c o
- indhuyaanunyne:
Y

?:' < a ~ 9 Ao dy Yo L4
HIVULIIAA °]J‘VI1]ll‘VIEJ'VIGl%ﬂﬂﬁ@ﬂiuﬂTu’mﬂiuﬂﬁﬁu llﬂi’]Jﬂ'JﬁJ?JigLﬂiT%ﬁ%?ﬂ

H Y
°

Y 4 [ 1 Aan s 9 A = [ @
HEIYAITNTI015 AT.TVNINT Qum"laﬂuammz Tﬂﬂsl%ﬁﬂTw‘ﬂLﬁui%ﬁuﬂq’ﬂGlUﬂTiﬁﬂﬂuTNu

[ = v

1714 %Yield ganga Ao anuaulumsanai 40 MPa gl lumsanai ss esruaadod

Q

v A = A A Ayva g v
Llﬁ$§$ﬂ$ﬂﬁ11uﬂ1§ﬁﬂﬂ‘ﬂ 120 UIN Tﬂﬂﬂﬂ?ﬂﬁﬂﬁ@lﬂqﬂﬂﬂlﬂuiﬂﬂﬁz 4.50

G v d
3.2 MIAAFBNTAINAAN
o J o 4 %‘ @ 1 1 A a o
HUNAADINUT Wistar rats LWﬁLidJEJ 818 8 diaw umuﬂaqiumq 200-250 ¥aansy
o (J Y o <X Y ' A v o s A A
TUIU 80 A Vl@%ﬁ]fﬂilWWgﬂJEJWEIWH‘EﬂJHGl‘]ﬂfNGLHWu’JEJﬂuﬂ@ﬂuﬁﬁ’Wlﬂa@\i g{ummmm

a 4 = a o =\ ~ = [ A Y4
Memaniiazmalulag uiIneasma lulaggiuis lasunanguuaasauaieniuguas
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s Y N4

{ Y] ] @ T g
ANMUAINNIHUFNTTUVOIEON U NABINIsAT A ULazlivanguasdou laaniluda’
é’ 9 ] 9
RE9RIUTZVVD N BN
) ' v o v o s A A A o
NyYNAavIe1Aed U9 1IAITdAINAaes NUdAINAAI guUIIATOINRINIIMAATIAL
malulad uriineraomaluladgsuis Taelianzuiadeuivmanz ey (12:12 h dark light
Y
cycle, ambient temperature 20+1°C) Tagaz lasvsiuazemsnasanan
o A [] o o @ v oA
msautumMInaassegnielddomruavesnuznIsuMImMnuguans 15daiion1s
= a o a [ =S =) o =R =K Yo Yo
Any12te uriIneaema luTadgsuts Taeftianesserussalums lddainane uazlasy
@ vAa o a Aa o o w [ s A Aa o
lususesoyialddniiunisite nauznisunsmnuguanis lgdatiion1sAny1ive
umImeama lulaggsuis
A 2 Y o o v v 4
Weduganmiinaasd lasiinisiiateaindadlasnismilasudainaaos gud

A A A 4 = a @ = ~
Lﬂi@\?ll@’)‘ﬂEJWH’@(G]?LLQ&VW]IL!I@EJ NWTJ‘VIEﬂafJL“VIﬂIuTaEJEﬁHﬁ

3.3 35MINAA0T

3.3.1 MAASYNHYAASIY (Ovariectomized rats)

- qUIIONUYNAABITIUIU 40 67

any L% T (a oa Yo o 2 A =
- ’J‘ﬁﬂTiWWW]‘i\‘lhl"llﬂQ“lJG]Gnll%55mﬂ1ﬂ‘iimﬂﬁi‘]ﬂﬁ@’)ﬂ@ﬁENG]NiJiTt’J’dZlﬂﬂﬂiﬂﬂ

(a3
o
P
=le

' . Y Ax o A

- “l,ffmyun (Wistar Rats) Tum¥uzunINY ether YUAA (ether chamber) IUNY
= g ° 1 v o [ an & . . o o
daud 1nUuinsiaaslaTas15151#9101%0 (aseptic technique) TA8N1TIUHYUDUAT

~ a o a [ ° = < A A o
B3 OUAIMITIUTOUUUINA K AT A1NNINAAINUANT 08 NTARINITILUINATINDA A4
a v 9 ] @ 9 Ay [ @ @ Y v
A ldmed e uazrdandwiiovunu lununszandundas Taslivennuuanaiea?

ay d' 1Y ] ?,’, [ MY Y o o ] o ] = [ [ r9 9

Uszanm 0.5 12 iwewnsela gnavessela udrdasalvoon siuswdernunuselidredne
Y I o VoA 9 dy a o a o 1 9 %
udrduiasesriindiiouazAmie guatazanaiuransnaasnniui ldermsuaziii

A A a &l A [ o v ?x’z o A 1
W@Wii’)ﬂﬂ"li@]ﬂl%i’)ﬁi@ulu Wunan 14 7 ﬁaqmﬂuummumsmamm‘lﬂ
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3.3.2 nmm?fmﬁyi’ﬂsf’lé’é’ﬂ%’a?ﬁudﬁﬁﬂwaan (Sham operated rats)
- qUIIONUYNAABITIUIUY 40 62
ihdamileunsateunydasalintaestne ud lidaelvoen Werdaate
wwidvilasesriinduniionazims auanazinamansnaaean i ldemsuaziime
vietimsaadonie i funat 14 Tu naanmiuduiummaassde'lal
Movas 14 Fundsida uisylasismsgueenidlu 10 nguq ay 8 @ il
- ﬂi;ju‘i’d; 1 (Sham + corn oil)
wgﬁ”laj”l fa5q lvuardaaon aﬂﬂaumaumumﬂm (1 ml/kg, P.O.)
- ngufi 2 (Sham + 1000 punicic acid)
wgﬁ”laj”l insa lvuardanaon gniloudas punicic acid (1000 mg/mlkg, P.O.)
- ﬂ’sju‘ﬁ 3 (Sham + 2000 punicic acid)
wgﬁ"hj"l ia39 luardanaon gniloudie punicic acid (2000 mg/mlkg, P.0.)
- ntju‘ﬁ 4 (Sham + 1000 pomegranate seed oil)
wgﬁ"hj"l a5 luarAarann aﬂﬂaumaumumawum%ﬂ (1000 mg/ml/kg, P.O.)
- ﬂtjuﬁ 5 (Sham + 2000 pomegranate seed oil)
wgﬁ”laj”l fa5a lvuardaaon aﬂﬂaumﬂumumawum‘lm (2000 mg/ml/kg, P.O.)
ﬂi;ju‘ﬁ 6 (OVX + corn oil)
vyanialy Qﬂﬂauﬁaﬂﬁﬁuﬁnim (1 ml/kg, P.O.)
- gufi 7 (OVX + 1000 punicic acid)
Hiy iase 1 Qﬂ‘ﬂi’)uﬁjﬁﬂ punicic acid (1000 mg/ml/kg, P.O.)
- gt 8 (OVX + 2000 punicic acid)
Hiy iase 1 Qﬂ‘ﬂi’)uﬁjﬁﬂ punicic acid (2000 mg/ml/kg, P.O.)
n@:uﬁ 9 (OVX + 1000 pomegranate seed oil)

@

nyan

e

14 grifeudstiniumdasiuiulne (1000 mg/mikg, P.0.)
- ﬂ@:inﬁ 10 (OVX + 2000 pomegranate seed oil)

vydasa 1y gnifeudoiniumaaniuiuine (2000 mg/mikg, P.0.)
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Y F
H3EHHA corn oil FODUIINUTHN Sigma-Aldrich, USA 118 punicic acid §01191013HN

Haohua Industry Co.,Ltd., China

o A o @ I o an Y (Aa oA
mmstfeuaisauidmuanniu funal 28 fu Taedsmstoulalfiaamwessmen

Yo o &2~ a - v A X D) ' " g
Uﬁﬁﬂ!ﬂqﬁisﬁﬁﬂﬂﬂﬂa@\icﬁﬂuﬁ']ﬂazl@ﬂﬂiﬂﬂﬂﬂﬂﬂu %Uﬁk!ila']ﬁﬂ']ﬂuﬂélluﬁlﬁﬁk!@giu‘ﬂ’]ﬂﬂﬂ’]ﬂ
v

A ] ~ oA 1 [ 9 %} YA [ 1 1
Vi aeane (Mrasdauneneu laglaimivilen) munasaoiisasgnizimie msaeane

o Jdou o

o A Y oy o ) v ] v v
SHUNUDINUIINICNTNAU (f]']ﬁﬂ’)uﬁﬂ\i’t’)']ﬂﬁ‘llEJEJL!11/“1/?1!Llﬁﬂ\T’Nﬁﬂﬂ!ﬁlﬂﬁa@ﬂ@']?ﬂﬁua?)

2

[ v
anuannaeanomi 1l1¥insniindalate Sternum vuraneldvuna 16-17x2 1 17 U
3 l-ﬂ' Y 1Ta A Aaa
ﬁ"]ﬁﬁﬂﬂ‘l’lﬂlﬁulﬂlﬂu 1.0 ¥aaanig
o @ %’ v [ %’ v @ o 4
MMIFIUIHUNUDN food intake ‘ngu Llagu']‘l/ii:lﬂ@')‘nﬂﬁﬂﬂ'lﬂ
A o v < < ' o Y Y
WoATY 28 IU Wuﬂﬂaﬂﬂl‘lﬂgﬂ@ﬂ@'lﬂ']ﬁlﬂuna'l 10 ﬂfﬁiﬂﬁﬂ@uﬂ'lalﬂﬂk!ﬁaﬂﬂﬁﬂ
pentobarbital sodium (Nembutal, CEVA SANTE ANIMMALE, France, 50 mg/kg, i.p.) IGEEEALR
2 o 1A o ' < Y _ o . Yy g V= R
ﬂ']il,ﬂ'i_lGI'JE]EJ']QLa’O@Fﬂ'IﬂW'JGLFﬂ@EﬂQi’Jﬂﬁ’J u,a’mﬂﬂ centrlfuge LN plasma LLa'JLﬂ’Ull'J‘V] -20°C
4 a I'd 1 [
INDIONITIATIZH ¥ Plasma parameters 79 11 ADK1LAVUDA glucose, Total cholesterol (TC),
triglyceride (TG), aspartate aminotransferase (AST) i@ ¢ alanine aminotransferase (ALT) Tagaz
a 4
UATIZHA8 automatic blood analyzer (Hitachi, Japan) [61]
visceral adipose tissue (epididydal, perirenal, mesenteric adipose tissues) du ¥irlanazla
] < ¥ @ 4 | . o <
%3Li’)']i’)i’)ﬂll']@ﬂ?\?ﬁ?ﬂlﬁﬁllgﬁsﬁﬁu'lﬁuﬂ Lﬁi’)?ﬂ relative organ weigh (ROW) Iﬂﬂﬂ?ungTNq@ﬁﬁ

ROW = (weight of organ (g) + body weight of rat (g) on the day of sacrifice) x 100%

o v
msmidanImeeenasy:
o z £ Y (a2 ua Yo o Y .
vasasadumsnaass lAdfriaamassaerussansiddainaasslagli sodium
. ' Y Y o Y 1 Y o o A
pentobarbitone N19%509N 09 udrdung Inmileimyrganielandnihanlilviateieins

dainaand
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1 a 4 1 [l v o w aa
Foyan lAvzgnIns1zimanuuanaedeliod 1Ay n19aARIY Student rtest 1Az

A3z 1Al 51591 (ANOVA) Tae 11 5un 51 SigmaStat (SigmaStat software 3.5; St.
Louis, MO, USA) ATuuAnA o eiisdnnazoousuile P-value in1iooni 0.05
ﬂﬁv\lall.l‘l@ﬂgﬂﬂWWﬁ%iﬁTﬂﬂﬁl%}Iﬂilmiu SigmaPlot software version 10, Systat Software

Inc., USA)

d' o < Y
3.5 g9IUNMNINITNAALI/MNUYDYE
9
- Wo JUTANITHU 4 01M1TIAUNTZINETA 72 WITHIVIUIFHUID W1 INe1AY
maluladgsuis
s A A a s = a o d A
- 01Msgudnselomnmansuazma lulag uniInerasma lulaggsuis

dou d a @ = =
- E]'lﬂﬁfjfuilﬁﬁ’)‘ﬂﬂﬁﬂﬂ MWTJTImaEJLﬂﬂIuIﬁEJQHUﬁ
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VN 4

d
NANIINAABIUAZIVNITUNANIINAADY

[

4.1 ¥amsnaaeamslasuriniumaanuialnauas punicic acid nuvfaSeTeiiinensnu

Y v v

U U 1 ‘:‘ \ U
aisvesnyansdlunaz vy lilddasalviasdariaon

d' 1 d' a Y1 [ [ % ] d' Yo o ]
M13197 4.1 naasaundsnisnu ldnedu (nFu) voaryaase lanazvyi luladasaly

T W { o ? o <3 v A .. . < [ < ' 2
Lmmﬂﬂwa’aﬂ‘ﬁ"lﬁ}ﬁuumumaﬂ‘wmm"lmuaz punicic acid Wua 27 SHUNNUYIINAD

'
w o aa A

nguiimsnuanasedaltivdingnuadadefsunuaunasmsnuldluiui 1

Tudun 7 wudmydasalan 185 punicic acid Tuv11a 1000 mg/ml/kg (OVX + 1000
punicic acid) 8% punicic acid TUUYUIA 2000 mg/ml/kg (OVX + 2000 punicic acid) nAuN[eNg
a ) 1 " Yo o 1 T W A Yo .. .
auldumnnnny lilddase luuaridanaonii a5y punicic acid Tuayuia 1000 mg/ml/kg (Sham
+ 1000 punicic acid) 448¢ punicic acid Tuaua 2000 mg/ml/kg (Sham + 2000 punicic acid) GIANEY
WeTAYNNADA (P<0.05) MUAIAL

Tudud 14 nudmy lulddasalinanidanaoni 145y punicic acid Tuvua 1000

mg/ml/kg (Sham + 1000 punicic acid) Jauaasnsnu ldauinnnviululddasalduaridarasn
g g p &

0/ o w

] v
n1asuriaiud2 Tna (Sham + corn oil) P8R RUNADA (P<0.05)

]

Tudud 21 wunvyaasa 19 145 punicic acid U119 1000 mg/ml/kg (OVX + 1000

[

punicic acid) I unasnisnulauinniiny li'lddaseliuaridanasni 1850 punicic acid Tu

@ (9 (T

YUIA 1000 mg/ml/kg (Sham + 1000 punicic acid) 819U NBTIAYNADA (P<0.05) azHYAAT

g

o < v a

197185 nTumdanufinIneluauia 1000 mg/mlkg (OVX + 1000 pomegranate seed oil) &

@

] A a FY ] n Y o Yo H <3
Aunagnanu lauinnnwy lu'lddas £ ludrmdavanni 14y da

9

uny Ineluvuia

v o o

1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) 819NWHFIAYNNADA (P<0.05) UDNIINT

v

vyaasa i 1T uiniumaawuin Inelusune 1000 mg/mlkg (OVX + 1000 pomegranate seed

901 o Y

oil) dafiaundenisnulduinnimydaselun 1dsuiiiud1n Tna (OVX + com oil) 08147
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v o ' ) Yo L. . ? o S o A 44 2 =
Glu‘ﬁk!@lﬂﬁ\‘]llell 53@‘Uﬂl@\3ﬂ’]ﬁllﬂﬁll punicic acid llaxu1uu&uaﬂﬂﬂﬂuqﬂﬂﬂlWﬂJmu%gﬂJwa

v o W (-

Q <
ildrunasmsnu ldanasedieiitfodidaneada dwafiuldnomanisnaasswesnydass
AN Yo .. . .. . ISP = 2 Y
190 145D punicic acid THYU1A 2000 mg/ml/kg (OVX + 2000 punicic acid) HAURAEN1TNU 1A

toonimydn i 197 1851 punicic acid Tua1IA 1000 mg/ml/kg (OVX + 1000 punicic acid) 0819

y o <

ifed1Ayn19ada (P<0.05) uazrydanasalan lasuiiumaanuiulneluvuia 2000

mg/ml/kg (OVX + 2000 pomegranate seed oil) Haunasnsnulavesniivudasalunlasy

U

[V

WiuwaanunuIneluvuia 1000 mg/ml/kg (OVX + 1000 pomegranate seed oil) 08141

v o W aa [ Yo I o
Wodnn1eana (P<0.05) nasms lasuensilunar 21 Tu
Tuuf 27 wunvyaaie 197 185D punicic acid Tuv1a 1000 mg/ml/kg (OVX + 1000

punicic acid) I undonisnulauinniivy li'lddassliuardanasni 1850 punicic acid Tu

% @

YUIA 1000 mg/ml/kg (Sham + 1000 punicic acid) paaitiod 1y n1eana (P<0.05) uazny li'ld

o

3

anseluardaraoni 185 punicic acid 11YMIA 2000 me/ml/ke (Sham + 2000 punicic acid) 3

1 = a 9 1 M Yo o 1 11w A Yo .. .
annaensnulaninnivy lulaaassladuamdanasni 145y punicic acid Tuunia 1000

@ [

mg/ml/kg (Sham + 1000 punicic acid) 819N UBFINYNITDA (P<0.05)

o o ] o Yo 1k . Y o < v oAa a4 4 X =
Gluﬂk!ﬁﬂiﬁhl(’]] fl'gﬂll"]]f]\‘]ﬂ'ﬁulﬂﬁll punicic acid Llﬁgu'lllu&llaﬂﬂﬂﬂllllmEJ‘V]L‘WlleUuﬂgllWﬁ
o Y A a Y 9 o 3 Y v W Ay Yo
‘V]']Gh’iﬂ']ﬁlaﬂﬂ’]iﬂuulﬂﬂllujjuna@aﬁ ﬂ\?ﬂglﬂullﬂinﬂNaﬂ’liﬂﬂa@ﬂﬂl@qqﬁ‘k}ﬁﬂi\illell‘ﬂulﬂi‘ﬂ

punicic acid 1Ua119 2000 mg/ml/kg (OVX + 2000 punicic acid) iaundenisnu lattosniiny

[

59199 185y punicic acid THv11A 1000 mg/mlkg (OVX + 1000 punicic acid) 1@ 133 A1

v o w

aa o/ o Y o < @
HANA1N0E19 N od" YNNADH HASHYANT \1[1 llﬁgljﬁ‘]JUT Haan Vlﬂ\lhl‘ﬂﬂtluéllu”lﬂ 2000

'
1

mg/ml/kg (OVX + 2000 pomegranate seed oil) inunaeon1snu ladosnimyaaslan a5y

@

idwuaaiunyIneluyuia 1000 mg/mlke (OVX + 1000 pomegranate seed oil) 116 13 1A13
uandsedsihisdAymeaia ndams lasuasiiunan 27 fu

wonnnHrydase lun Idsuisiumaaiuny Ineluvina 2000 mg/mlke (OVX + 2000

U

v

. = A a 9 9 1 " Yo o ] LY A Yo %’
pomegranate seed oil) HAunasn1snu laesnivy lulaaasalunamaarasnn lasuiinaiy

v o o

waauiu lneluvua 2000 mg/ml/kg (Sham + 2000 pomegranate seed oil) pg19UTBd A UNN

ana (P<0.05)
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q’ 1 ~ A 9 @ v o [ = M Yo o 1 T @ Ay Yo ¥ o [ v A .. . I o
3197 4.1. Aunaomsnu 14 (n5u) vesnyaaselunaznynluladasslanarmaanasni asuiiiuwaanuiy lnenas punicic acid Hunan 27 3u

Food consumption (g/rat/day) on

Group
day 1 day 7 day 14 day 21 day 27
Sham + corn oil 19.06+0.95 16.73+£0.52" 13.20+£0.42™ 13.16+0.89™ 13.33£0.46™"
Sham + 1000 punicic acid 19.00+1.12 14.29+0.97"" 13.87+1.14" 11.59+0.87™" 12.11+0.43™
Sham + 2000 punicic acid 19.05+0.95 14.70+0.82" 13.47+0.85" 13.04+0.23" 12.62+0.17™
Sham + 1000 pomegranate seed oil 18.96+1.11 16.48+1.28" 15.76+0.26™ 13.50+0.66™" 12.75+0.79™°
Sham + 2000 pomegranate seed oil 16.86+1.29 16.41£1.67 13.32£1.09™ 14.08+1.04™ 15.47+1.45"
OVX + corn oil 17.26+1.15 18.1840.92" 15.17£0.31™ 14.42+0.15™ 13.71£1.00™
OVX + 1000 punicic acid 17.64+1.07 19.10+1.04° 16.18+0.77" 16.98+0.83™" 15.31£0.55™
OVX + 2000 punicic acid 17.89+1.10 18.2640.63° 15.414+0.48™ 14.58+0.40™™ 14.00+1.11™
OVX + 1000 pomegranate seed oil 17.54+1.25 18.45+0.10 16.32+0.69 16.47+0.31° 14.97+0.8™
OVX + 2000 pomegranate seed oil 18.69+1.04 17.02+1.26 15.21+0.84" 13.76+0.68™ 12.33+0.55"""

LK)

A lugsrauanslugyl mean + S EM. (n=8 cach) HagnAdoUAMNLANAIDENNTITIAYNINADA (P<0.05) A28 Two Way Repeated Measures ANOVA; Duncan’s Method

9 v aa o v a

* UANANINAGY Sham + corn oil BEWLHAAYNNADA, * 1ANAIVINNGN OVX + corn oil DENTUBTIAYNINADA,

o

9 v a

© HANANDINNGUAIUAVVDINNTUIBIBENTHBAAYN1ADA, ' UANA191ANGY Sham + 1000 pomegranate seed oil 98WT BT IAYN DA,

o ]

"IPNADINNGN OVX + 1000 punicic acid 081UUBTIAYNIIADA, | 1ANA199INNGY OVX + 1000 pomegranate seed oil 0819NTBAIAYNIIADA,

9w a 9 v a a2 o o

" UANANIN day 1 DENNWBAIAYNNADA, " HANANIIN day 7 DINNUBTIAYNNADA, ° UANANIIN day 14 DINTUBTIAYNNADA

5]
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[
U W W

4.2 NaminaaeamsIasuiisiudanuinInauas punicic acid nuvfaTeTanlinethniinga

vosnyAaddlunazriyilaladaslyuamaatiaen

d‘ 1 d‘ 901 Y % [ v o 1 d‘ 1 Yo o 1 1
ATTNN 4.2 UFAIAURFIUINUNAT (DTY) mawwmﬂmuawgﬂ‘lu% ma‘lmm

2 o S o oa

T W ' @ ? o <} v A .. . [ o
Fﬂ@lﬂwaﬂﬂﬂﬂuulﬁlﬁﬂuWMulllaﬂ“l/]UVIllll‘VlfJLlax punicic acid !LazWa\iﬂ1ﬁh1ﬁlﬁﬂu']3JULilaﬂﬂUﬂﬁJ

. . . d .
"lmuax punicic acid Wunan 7 14 21 1ag 27

] [ F o A 1 < '
ubJﬁﬂ'J'uJLWIﬂ@l']\‘lﬁluu'lﬁuﬂlﬁugljuﬂlﬂﬂﬂﬂﬂau ANDATTYTZLINT 27 m@ﬁﬂ1ﬁﬁﬂy1§]$lﬁu31

Y
[ 1 % v

wumﬁmmjuflmmawmumuﬂmmmu@mq Wed Ay n1eada (P<0.05) oieuny

9

v A 9

Y
WIHUASUAY

]
[} v @

Tuduf 7 vudaselun 185y punicic acid Tuvu1a 1000 mg/ml/kg (OVX + 1000 punicic

. S ~ H v o v "M Yo o ' T W Ay Yo .. .
acid) Uaundeiminalwinniny liladaselunaidavasni 1851 punicic acid Tuauia

1000 mg/ml/kg (Sham + 1000 punicic acid) ez yanaselin 1a5uiiud12Ina (OVX + corn

@ o o

oil) ARG AL ‘VINﬁ'ﬂ@l (P<0.05)

(2

Tudud 14 uaz 21 vyansalan 185D punicic acid Tuyu1a 1000 mg/ml/kg (OVX +

.. . SO >~ H v @ ' M Yo o 1 T v Ay Yo .. .
1000 punicic acid) B unasiimiinaannimy lildaass luuamdanaoni 1850 punicic acid

9 o

Tuai1a 1000 mg/ml/kg (Sham + 1000 punicic acid) 981Uy A mqaa@ (P<0.05)

(3

Tuui 27 nudaselun a5y punicic acid Tuvnia 1000 mg/ml/kg (OVX + 1000 punicic

Y

acid) 1 151 punicic acid U119 2000 mg/ml/kg (OVX + 2000 punicic acid) wazi 185uiniu

waanuiiyIneluvuia 1000 mg/ml/ke (OVX + 1000 pomegranate seed oil) HAURA8HMINA

Yo o

winnmy hiladaselduaridanaonn 1850 punicic acid Tuy11a 1000 mg/ml/kg (Sham +
1000 punicic acid) n'lasy punicic acid TUUUIA 2000 mg/ml/kg (Sham + 2000 punicic acid) azh

1@5urinimaaiuiy Ineluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) 98143

9 o

Hadn ‘mqﬁﬂm (P<0.05) Mua1AL

d‘ a 1 d' %} Y% [ d‘ (% 1 =} Yo @
WennsaIRNIEAIRaIInA2 1UIUN 27 mawummﬂmuaww “I/]llll]lﬂ AT luite
<
wmwa’e‘)ﬂ‘ﬂ”l@mumumawmm"lmum punicic acid V]ﬂ’JLl ('i‘]J‘ﬂ 4.1) 92 mmmuﬁmﬂw

185y punicic acid Tuvuia 1000 mg/ml/kg (OVX + 1000 punicic acid) N llﬂ%“u punicic acid Tu
Y11A 2000 mg/ml/kg (OVX + 2000 punicic acid) taz i lasuriniumdanuiu lnsluvuia 1000

9

mg/ml/kg (OVX + 1000 pomegranate seed oil) Ifnnagimiinaauinnimy lu'ldanseluna

Harasni lasy punicic acid 14¥ 118 1000 mg/ml/kg (Sham + 1000 punicic acid) 185y
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? o <} o

punicic acid THUHIA 2000 mg/ml/kg (Sham + 2000 punicic acid) tazh lasuu B UNAAY

A o 9

Tngluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) g1 U Ned 1A Y N9

g

QA 2
DD
)

(3

{ 3 ) v o v an 1 { 90’ b4 % ] {
(P<0.05) muanay WUﬂ'lﬁlWiJﬁl!’é]‘EJ'I\‘]?JHEJﬁWﬂﬂJu‘ﬂNﬁﬂﬁﬂl@\iﬂ'llﬂaSHWWHﬂﬁﬁﬂJﬂQWuﬂﬂiﬂqﬂlﬁ

U

(3

v

1851 punicic acid T1U1IA 1000 mg/ml/kg (OVX + 1000 punicic acid) loisuiurudaselui

U
Y

Yo ? o 9 . dy o Y J = ° v W
"lﬂﬁUuWN‘L!"’UTJIWﬂ (OVX + corn oil) UONVINUIINVLUI THUVBINTAAAURAIUIHINAIVD

(Y @ S o a

v A Yo ¥ A2 2 o1 ] I A v o w
ng&ﬂﬂﬂlléllma"lﬂi‘uumuLwaﬂWUﬂwllﬂt’J“lmlmﬂmwmlu llﬁlljJiJﬂ'J'nJll@]ﬂﬂ’]\?@ﬂ’]\iﬂ”ﬂﬁ’]ﬂﬂ!’l
3 o < v a

nanasznInnyaaselin ldsviniuwaaiuiulneluvuia 1000 mg/mlkg (OVX + 1000

3 o S v oA

pomegranate seed oil) NUHYAA5 U IdsvIhiumaan Uy Ineluyuia 2000 mg/mikg (OVX

+ 2000 pomegranate seed oil)
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'
= 1 Y U

d' 1 2 3 v o [ v o ] Yo o ] T Ay Yo 3 < a .. . I @
A1T19N 4.2 AMRAYUIVUNNI (NTN) %@QWH@@?Q“%LL@%WHV] n”l@mﬁ”lmmwmwaaﬂw"lmum umaﬂ‘wum"l‘wmmz punicic acid Wuran 27 U

Body Weight (g) on

Group
day 0 day 7 day 14 day 21 day 27
Sham + corn oil 250.00+7.56 265.00+8.57' 266.25+7.27" 271.88+6.30' 278.13+5.80"™
Sham + 1000 punicic acid 244.29+5.70 254.29+5.70' 261.43+7.61' 265.0046.56" 267.86+6.65"
Sham + 2000 punicic acid 247.50+7.21 262.50+9.42' 268.75+9.78' 266.88+4.94' 276.25+8.07""

Sham + 1000 pomegranate seed oil
Sham + 2000 pomegranate seed oil
OVX + corn oil
OVX + 1000 punicic acid
OVX + 2000 punicic acid
OVX + 1000 pomegranate seed oil

OVX + 2000 pomegranate seed oil

248.57+10.39

236.67+9.24

241.43+14.03

266.25+10.29

254.29+8.45

251.67+17.30

257.14+8.73

262.86+10.98'
247.50+8.22'
262.86+14.67
293.13£13.74™
275.71+8.77'
283.33+14.33'

278.57+9.26'

272.86+10.47
256.67+7.83'
277.14£13.27
300.63+11.09°"
287.14+9.04"
296.67+13.47"

282.86+8.40'

275.71£9.53"
265.00£9.27™
285.71+14.11"™
313.7549.43°™
300.00+9.43"™

305.00+12.88™

292.86+6.96"™

275.7149.61"
270.00£9.90™

291.43+12.12™

clno

318.75+9.78

clno

306.43+9.63
clno

310.00+13.27

293.57+8.05™

o

A lugsrananslugl mean + S.EM. (n=8 cach) HagNATOUANNUANAINDENNTETIAYNNADA (P<0.05) A28 Two Way Repeated Measures ANOVA; Duncan’s

Method

* HANAINIINNGN OVX + corn oil RENTUHAIAYNADA, © UANANINAGUAIUANVBIAIT MBI NI YDA,

= [

" 1ANA199IN day 0 0EWNNUBAIAYNADA, " LANAININ day 7 BENUUBAIAYNNADA,

;) A o o

o
° ANA9IIN day 14 0ENTNBTIAYNINADA, * 1ANA1I9IN day 21 BN IAYNINADA
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51 4.1 sumdeinaingaludui 27 veanysaa linagwyfi Lildsasa liudmdavaondi
9
I8sminiumaaiuiu lnouag punicic acid nniu

oA I J J l
(@ uaadluns it ua1 mean £ S.EM. (n=8 each) HAZNAFTDUANUUANAIIDE1IT

v [

Wad ilJﬂlNﬁaa (P<0.05) #18 Two Way ANOVA; Duncan’s Method

b o o aa

LL@]ﬂ@]NiﬂﬂﬂﬁM OVX + corn oil 81911 UNNADA,

v [

!,mﬂGI'Ni]'lﬂﬂallﬂ’J‘]JﬂiJGU’éNG]’JiJuLEN@EiN Hed ﬂJﬂNﬁaa)
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§ v 3 v o ad X . . o A v o '
AT 4.3 UAAIAIININAIMNNAY (weight gain) 910 TUT 0 voIHyAaTe lanazny

A M Yo o [] T W 1 Yo 901 @ < v A .. . Y] Yo
'li'laaase luuarmaarasnneu lasurinivmaanuny Ineuas punicic acid azviaams 145y

3 < a L. g o
w1 umawum"lmuax punicic acid L‘]JL!L’JEH 714 21 0% 27 U

%’ v d‘

1 o A dal o A v @ = 9 A 4%’ ' A
ATHIUUNAINNUVYUIINIUN 0 sumw‘wma‘lmmmﬂuuiumimmuummmg‘w

Tuladaselauardanaondl 185uasog 19018109 27 Tu

Tuiuin 7 ny insalun1lasy punicic acid Tuvua 1000 mg/ml/kg (OVX + 1000 punicic

% v a

acid) waz 185 v aaiuiin Ineluvuia 1000 mg/mlkg (OVX + 1000 pomegranate seed

=X o A

. S g v o a A 1 M Yo o 1 Y AN Yo .. .
oil) IAnhmiindrfminyunniudm o mnnnwy liuladasslvuaridanaoni 145y punicic acid
. . R 1 v @ 1 (] (% { Yo
Tuan19 1000 mg/ml/kg (Sham + 1000 punicic acid) tazny li ladaseliuardanasnn 145
¥ o < v oA . 1
vnivmwaanuau Ineluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) © ¢ 193]

Hod AN Nana (P<0.05) muaiay

9

Y o 9

v { (- 1A [ . { Yo . . .
Tuiud 14 viyaasalun 1asviuiud1lng (OVX + com oil) 11451 punicic acid T

o <

YU1A 1000 mg/ml/kg (OVX + 1000 punicic acid) ttazh lasvinivmaanusu lneluvuia 1000

Y
= o A

mg/ml/kg (OVX + 1000 pomegranate seed oil) HAnimindafminyuanium o wnnylu'ld

(- C

1 T (%} Q Q 'd’ U sO} d‘ -7
dnsvlvuardanaonydaselinlasuiniud1iTna (Sham + corn oil) 11851 punicic acid Tu
YUIA 1000 mg/ml/kg (Sham + 1000 punicic acid) azny laladasaliuaridanasni 15y

Y ] =}
iifuwaaiuiuIneluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) ® 8133

HodAYNNTDA (P<0.05) MUdIAL

Y o

Tuudi 21 vydasalin185iniudr Tna (VX + com oil) 71 1850 punicic acid Tu
YUIA 1000 mg/ml/kg (OVX + 1000 punicic acid) ﬁllﬁj 51 punicic acid THUUIA 2000 mg/ml/kg
(OVX + 2000 punicic acid) waz A 1dninfumdatufin lneluvuia 1000 mgmlke (OVX +
1000 pomegranate seed oil) Sanhmindfmuauaniui o winnnuy liladaselauanian
naennydase 1918512 Tna (Sham + com oil) 7 1851 punicic acid 1uvu1A 1000
mg/mUkg (Sham + 1000 punicic acid) 1 1§51 punicic acid 1119 2000 mg/ml/kg (OVX + 2000
punicic acid) ttazwy i 18dasa luaidanaend 185 v daiudiu Ineluvuia 1000

g [

mg/ml/kg (Sham + 1000 pomegranate seed oil) pgalted AN a0 (P<0.05) Mua1A1L

g

901 v 9

Tudud 27 viyaasalun 185 v1aiug12Tna (OVX + com oil) 11451 punicic acid Tu

YUIA 1000 mg/ml/kg (OVX + 1000 punicic acid) 185y punicic acid TH ¥ U119 2000 mg/ml/kg
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3 o S v oA

(OVX + 2000 punicic acid) tazh lasuniumaaniuiy Ineluvuia 1000 mg/mlke (OVX +

Y
= o A

1000 pomegranate seed oil) IA1MinAIMNAUINIUR 0 wnnImy L lddaseliuarida
vaennyaaialun 1a5uiiud1aTna (Sham + corn oil) #1451 punicic acid Tuyua 1000
mg/ml/kg (Sham + 1000 punicic acid) AR punicic acid Tuauia 2000 mg/ml/kg (OVX + 2000

] v v ] T { o ? o < v oA
punicic acid) tagzvy 1 lddaselunamdanaond ldsuiniuwaanuius lneluvuia 1000

mg/ml/kg (Sham + 1000 pomegranate seed oil) ® &1 Uiedn ﬁﬂJu NADA (P<0.05) AI1UE1A L

@

wennntidanumydas lin I8suiiumdanuiu Ineluvuia 2000 mg/mlkg (OVX + 2000

. P v o A 2A 2 v A ] ' v 1A Yo ¥ o
pomegranate seed 0il) HATUIUUNAIMWUUYUIINIUN 0 u@ﬂﬂ')’]ﬂk!ﬂﬂﬁﬁllsllﬂ‘lﬂﬁﬂu1uu

%

11 Tna (OVX + corn oil) 9819 TsdAUNIIEDA (P<0.05)

g

v o [] o Yo 9°I @ < v A A A dy = o Y Bol o

lunydasala szavvesms lasuindumaanuiy Inefmvauszinasilnanimin
o a4 A X o A . . ' A v o o aa o < 1Y
ATNNIUIINIUTN 0 (weight gain) anaIPENTUIAIAYN1ETDA (P<0.05) Asvziiuldvinwa
v o A o Bol o <3 v A

nmsnaaeuenydaaselin ldsviniuwaanui Ingluvuia ¥ura 2000 mg/mikg (OVX +
3 v oA A X o A . . 1 v o VA
2000 pomegranate seed oil) A1 1HUNAINAVIUIINIUN 0 (weight gain)iponIyaasalaf

o sol Y] <3 v A .
1850 hdumaanuiy Ineluvuia vu1a 1000 mg/mlke (OVX + 1000 pomegranate seed oil)
[] v o o aa @ I ] 1 4 I 19 1 1
pgihied RN 1eana (P<0.05) naims lasuasesaeiioauiluna 14 21 uag 27 Tu ua bl

Y
wolu 7 3 nazanuuanaiei linuluny l'ldaas lvuamdanasn

dﬂ] 1

4 3 { A " h o v o '
lﬁ’l’)Wﬂ’]iﬂ!’]lﬂW’]gﬂ']uqﬁ nANNNUY (weight gain) 1NTUN 0 Gll@\iﬁcléﬁﬂﬁ\ihhlllagﬁkl

S oA

{ Il (G ] Y ! 1Y 3 .. . I [ !
nhilddassluuardanasnnlgsurinimuaanuiylnenas punicic acid Hlunal 27 1u (U7

&

@

4.2) awiiunvydase i 1d5uiniudinTna (OVX + corn oil) #1185 punicic acid Tuvu1a
1000 mg/ml/kg (OVX + 1000 punicic acid) nlasy punicic acid Tuauia 2000 mg/ml/kg (OVX +

2000 punicic acid) #azn 1811 WA AN Ineluaruia 1000 mg/mlke (OVX + 1000

v o

. ISP % d' 2 é! [ d' . . J ll llrl Yo o ll 1
pomegranate seed 0il) UATUIVUNAIMWNVUIINIUN 0 (weight gain) HINDNIHY LY LAAATI LY
v 9

L) [ v @ 1 { 3 %} . d’ g .« . .
uarganasnydaaselan 1dsuiniud1aTna (Sham + corn oil) 71 1851 punicic acid Tuwua

1000 mg/ml/kg (Sham + 1000 punicic acid) nlasy punicic acid THa¥U1A 2000 mg/ml/kg (OVX +

[ ? o <

2000 punicic acid) raz vy lulddasdliuaridanaoni lasmiiuwaaiviy lneluvuna

1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) 9819U WA 1AYNINADA (P<0.05) MINEIA

[

yw 1 o 1A [ 901 Y <3 v Aa
uonnnidmuNmyaaselan lasuihduwaaiuis Inelusuia 2000 mg/mlkg (OVX +2000
. a g o o A A da! v A . . Y 1 v @ 1A
pomegranate seed oil) 1A IMITNAIMAVIUIINTUN 0 (weight gain) HoonImyanTalad
ulazw )

#51115u912 Tna (OVX + corn oil) 1'1@51 punicic acid 111 1000 mg/ml/kg (OVX + 1000

punicic acid) n'lasy punicic acid TUUUIA 2000 mg/ml/kg (OVX + 2000 punicic acid) wazh'lasy
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uiuwaanunuIneluvuia 1000 mg/ml/kg (OVX + 1000 pomegranate seed oil) ® 8191

s AYNIIAdA (P<0.05)

¥ o <

d‘ (% Yo v A d‘ A 43! v @ [} = o
11U 4.2 szavvesms lasuihduwaanuis Ineimnyulunyaasaluezinam
g1 3 v o oad X v A . . 1 A v o o aa 1%
Tanmina NN U IUN 0 (weight gain) AAAIDINUUITIAYNNADA (P<0.05) AN
< Y v @ A Yo ? o < v A
wuldnnwamsnaaesvesnyanslan 1asuiiumaanuny Ingluvuia 2000 mg/mike
v 3y oAl X o A ' o
(OVX + 2000 pomegranate seed oil) ARG INLAIUINIUN 0 (weight gain) ﬁﬂﬂﬂ?1ﬁgﬁﬂ
@ A o %‘ Y <3 v A .
$9'ln 185 v e aan vy Ineluvuia 1000 mg/mlke (OVX + 1000 pomegranate seed oil)
1 A o o

[ aa @ o 1 1 4 I [
DYNUUITIAYNNTDA (P<0.05) Waﬁfﬂillﬁlﬁ‘ﬂﬁWﬁfJfJ']\W]?JLﬁfNL‘]JUL'J@'] 273U Uagniu

Y
uanaad lunuluny lilddas s liuardanaon
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d‘ 1 v A A 2 o A . . v v 1 AN Yo o Y1 11w A Yo ¥ o S o a .. .
M3197 4.3 ANNIMINTARNAUIINIUN 0 (weight gain) Vouryaas lvuazryi luladasalvuarmdarasni lasuihiuwaaiunylnenas punicic acid

Weight gain (g) From Day 0

Group
day 7 day 14 day 21 day 27
Sham + corn oil 15.00+2.86 16.25+2.81 21.88+3.02 28.13+3.34"
Sham + 1000 punicic acid 10.00+2.36 17.14+3.88 20.71£5.06" 23.57+4.52"
Sham + 2000 punicic acid 15.00+3.50 21.25+6.21 19.38+4.68 28.75+3.15™"
Sham + 1000 pomegranate seed oil 14.29+4.63 24.29+5.19" 27.14+4.84" 27.14+4.98"
Sham + 2000 pomegranate seed oil 10.83+2.97 20.00+7.48" 28.33+£5.23" 33.33+5.94™
OVX + corn oil 21.43+4.05 35.71+7.56" 44.29+5.54 50.00+6.15"
OVX + 1000 punicic acid 26.88+4.40° 34.38+3.70" 47.50+3.91°" 52.50+3.91"
OVX + 2000 punicic acid 21.43+2.82 32.86+5.12" 45.71£5.19" 52.14+5.76™
OVX + 1000 pomegranate seed oil 31.67+3.37° 45.00+4.69”" 53.33+5.42™ 58.33+6.58™
OVX + 2000 pomegranate seed oil 21.43+4.96 25.71+5.19 35.7143.98™ 36.43+4.82""

A lugsraanslugyl mean + S.EM. (n=8 each) 1Az NATOUAMNLANAIOENNTHTIAYNADA (P<0.05) A28 Two Way Repeated Measures ANOVA; Duncan’s Method

Y o % 1 1 U Y ] S W 9 U

Lmﬂ@]N%TﬂﬂﬁM OVX + corn oil 98NN VITQﬁEW] LL@]ﬂ@]Nmﬂﬂﬁﬂﬂ’lﬂﬂuﬂ]@ﬂﬂ’)ﬂul’ﬂ\‘l?JEJN%JHEJﬁTﬂﬂJVINﬁaa,

o aa 1 ' A v o w

Lmﬂ@]Nﬁ]"lﬂﬂall OVX + 1000 pomegranate seed oil ’EJEJNﬂJ‘LJEJE‘ﬁﬂiU‘ﬂNﬁﬂ@, UANANN day 7 ’E)EJNlll‘!fJfﬁﬂﬂJ‘VINﬁaa,

g

9 9

° HANAIDIN day 14 GEANEG AL ‘VIN?TEW] HANATDN day 21 AN AL ‘1/]Nﬁ'£a
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(;)0 (;)Q Q Q @) @) Q Q
QS 8§ QS QS
S QS QS QS
A AN
X NI
& & S
5 &

H Y H L S d‘ % % 1 d' 1 % % 1 1
5UR 4.2 himind Ay (weight gain) 91n3uM 0 veanyaase lunaznynluldaasslune

U

1w AN v ¥ o <3 v A .. . 3 o
m@mwaaﬂw"lmuumumawumn”lmuaz punicic acid wunan 27 1

A I 1 T l
(AN luns il un1 mean £ S.E.M. (n=8 each) LLALNAFDUANNLANAIIOYIIY

v o

WodAYNeana (P<0.05) #28 Two Way ANOVA; Duncan’s Method
b

A v o W

HANANDINNGN OVX + corn oil RHNNNBTIAYNADA,

9

* UANANINNIUAIVANYDIAINUIDIDI NN UBTAYNADA,

v

WedAynean

)

"I9NA99INAGY OVX + 1000 punicic acid 08193

b

[

"UANA199INAGY OVX + 2000 punicic acid D8N UBAIAYNI9AD

3)

2

A o

“UANANINNGY OVX + 2000 pomegranate seed oil DE1NNBTIAYNADA)
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)4
A

4.3 wamIsnaasams lasuiieiuudanuialnauas punicic acid nuufaFeTandineiniin

v v v d VY 1 A Yo o LR Y
mmzmlW‘nﬁﬁuﬁWigﬂﬂ‘i&"lmsazﬁ‘hm"lu"lﬂﬂﬂ‘sa"lﬁu!mmﬁﬂﬁm)n

4 3 @ [ v o . . (-
M50 4.4 uaaiiine T2z FUNNT (Relative organ weight 1150 ROW) UB4HUAAT
1 ~ M Yo o (] T W o Yo 901 Y] <3 v A .. . I
Tainaznyi luldaas s lauarmdanasnnasan lasuiniuwaanunulnewas punicic acid 11y
1381 28 I

] 1 3 o o [ o J o ' ' { o
Tunuanuuanarsluanimine oz duinsvesialasenienquinhmsine vy

]
v I}

a5e 1971850 punicic acid 1A 1000 mg/mkg (OVX + 1000 punicic acid) 1 1851 punicic
acid TUYUIA 2000 mg/ml/ke (OVX + 2000 punicic acid) 1az i 1451w dasiuiyTnelu
YUIA 1000 mg/ml/kg (OVX + 1000 pomegranate seed oil) SanhmineSurduinsveuiioo
Jasfunoluriavun (visceral adipose tissue) 11nn31my i I8da3e liudrdanasniydasela
“ﬁhl@gf%JU punicic acid THYUIA 1000 mg/ml/kg (Sham + 1000 punicic acid) ﬁll@gf‘:i}‘u punicic acid Tu

YA 2000 mg/ml/kg (OVX + 2000 punicic acid) tagi 1a5uriniumaanuiy lnsluvina 1000

mg/ml/kg (Sham + 1000 pomegranate seed oil) 9819018 d 1Ay NIIADA (P<0.05) AINE 16 U

o

dal 1 Q 4 ld‘ o SOI v U a
wennniidanunryaasalin 1asminiuwaanuineluvuia 1000 mg/mikg (OVX + 1000

4

J 9o’ @ @ o v 4 y @ g’/ J @
pomegranate seed oil) ﬁmumuﬂmmzﬁuwmmmxﬁm%"kuuumsflumwmummmummﬂ

U

o w a

1A o ¥ o ] ] o a v 3 o o
lain 185 1isiud12Twa (OVX + corn oil) pe1ailiad 1Ry N19dna (P<0.05) uaniviineioay

%

Y] v J dy A o g’./ v 1A Yo Bol o < a
ﬁi]Wﬂ‘ﬁell’E)\Hu@lﬂ@uhlilufl'IEJGLH°|/l\11’711ﬂSUﬂ\ﬁ’ilu!ﬂﬂ3QulGUVIUlﬂ§Uu1ﬂuluﬁﬂ1ﬂﬂ1ﬂull'ﬂﬂﬂluqlu']@l

'
v [ aa A

2000 mg/ml/kg (OVX + 2000 pomegranate seed oil) Milinuuana1seeiiiednmaadal

o

@

=1 [ v o A Yo 9°I v Y . v o 1A Yo Bol < v A
eunuryaaselinlasuiniudiana (OVX + com oil) nyaaselain la5urniumwaanui

[ [ v 4 dy d’ Ly gJJ 9 1 (% = Yo Bol v
@'38'33ﬁllW1/]‘ﬁGIJ@\1Lu@Lﬂ@ulleiJ1!ﬂ”lﬂiuﬂﬁﬁﬂﬂm@ﬁu@ﬂﬂ?’]ﬁl&@ﬂﬁﬁulsll‘ﬂllﬂTUUTNUL aANUN

Ineluvuia 1000 mg/mlke (OVX + 1000 pomegranate seed oil) 46l MHAINLANA 1908193

@

HodAynIana

vyanelanlasuiniud1Ina (OVX + comn oil) #1 1851 punicic acid Tuuu1a 1000
mg/ml/kg (OVX + 1000 punicic acid) lasu punicic acid THU1A 2000 mg/ml/kg (OVX + 2000

b4
o v v A

punicic acid) Aldsviidumdanunu Ineluvuia 1000 mg/ml/kg (OVX + 1000 pomegranate

? o S v oa

seed oil) tazi lasuidumaanusin Ineluvuia 2000 mg/mikg (OVX + 2000 pomegranate

. a1 501 o 7 o o J Y 1 M Yo o 1 Y v W A
seed oil) HAniiine dorzduinsvesladesnimy luladasalauarmdanasnnydnsalan

v 9

1@5u1iiutn Ina (Sham + corn oil) nlasy punicic acid Tuwuia 1000 mg/ml/kg (Sham + 1000
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punicic acid) NS punicic acid Tuvuia 2000 mg/ml/kg (OVX + 2000 punicic acid) 1185y

v

Wifumdanuin Ineluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate seed oil) tazh 185

uidwwaanuny Ineluvuia 2000 mg/ml/kg (Sham + 2000 pomegranate seed oil) ® 8191

o [

Y v
pd1RNeaa (P<0.05) Awad1ay wenvntdmuimydnsalan 185y punicic acid Tuvua

4
o o [ o v [ 1

1000 mg/ml/kg (OVX + 1000 punicic acid) JAniminedoizdunnsvesladosninvydasly

yq/ A v o W

n1a5u1iiud Tna (OVX + corn oil) peaTiiBdAY MDA (P<0.05)

A
nudasalinldsuiiduwaaiuny Ineluvuia 2000 mg/mlke (OVX + 2000

U

. 1 o o o v J v Y 1 M Yo o 1 T W
pomegranate seed oil) ﬁﬂ1u1ﬂuﬂ’f]')ﬂﬂgﬁNWW‘ﬁﬂJ@\‘l@Uu@ﬂﬂfJ'lﬂkl]liJllﬂ@]ﬂﬁ\illsllu@w'l@ﬂﬂaﬂﬂ

v v v [

vydase 1 1a5uihiumaasiuiy Ineluuina 2000 mg/ml/kg (Sham + 2000 pomegranate seed

@

oil) 08 1INNBAIAYNNADA (P<0.05)



29

H %’ Y] o o v J v W [ 1 v o 1 T o [ [ %’ o <3 v A L. . I~ @
M1 4.4 himinederzduintvesnyaaslvuazvyh lu'ldaasclduarmdanasnnaaninldsuiiuwaanuiulneuas punicic acid iunal 28 Ju

ROW (g per 100 g body weight)

Group Visceral adipose
Heart Kidneys Liver
tissues

Sham + corn oil 1.71+0.10 0.33+0.01 0.67+0.02 2.88+0.07

Sham + 1000 punicic acid 1.46+0.12 0.35+0.01 0.67+0.02 2.97+0.12
Sham + 2000 punicic acid 1.51+0.13 0.34+0.01 0.66+0.03 2.82+0.12
Sham + 1000 pomegranate seed oil 1.36+0.16 0.33+0.01 0.62+0.03 2.74+0.06
Sham + 2000 pomegranate seed oil 1.78+0.13 0.34+0.01 0.65+0.02 2.99+0.08
OVX + corn oil 1.87+0.15 0.34+0.01 0.61=0.02° 2.69+0.09

OVX + 1000 punicic acid 2.04+0.22° 0.33+0.01 0.54+0.02" 2.73+0.11
OVX + 2000 punicic acid 2.12+0.24° 0.32+0.01 0.58+0.02° 2.78+0.05
OVX + 1000 pomegranate seed oil 2.46+0.28" 0.33+0.01 0.55+0.01° 2.80+0.09
OVX + 2000 pomegranate seed oil 1.94+0.22 0.33+0.02 0.56+0.02° 2.63+0.13°

aluasiaaaslugy mean £ S.EM. (n=8 cach) HaznadouAUIANA10E1NTod1AYNINEDA (P<0.05) A28 Two Way ANOVA; Duncan’s Method

9w a o aa

* UANAI99INAGY OVX + corn oil DENUNBAAYNNADA, © HANAIIIINNGUAIVANYBIAITUIBIDE T UBTIAYNIIAD

g
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[
W A U

4.4 wamsnaaeamslasuihndusdanuiaInauas punicic acid suufaTeaNdine M ndl
] U QU | ‘:‘ YV o \ R U

voa nanalurydadaluneznynliladasdasamdarasn

d‘ L= =} ] % 9 1 [

A15197 4.5 LAAINANITATIVAMTUATVINA T8 U TAUATLADUDY glucose total

cholesterol (TC) triglyceride (TG) aspartate aminotransferase (AST) (8¢ alanine aminotransferase

v o ] 1 [l v ] Y o @ ¥ o < v A
(ALT) Tunydaselinaznynli'lddas linardanasnudennlasuminiuwaaiuieIne

I o

12 punicic acid 11ura 28 u

@ (Y

HodAYNIadAluszAUYDI Glucose (13199 4.5 uazgin

o

uliJW“lJﬂ’JHJL!ﬂﬂﬂNfJEJIN

4.3) 118% aspartate aminotransferase (AST) (113199 4.5 naz 31 4.6) Tunaraivosnydaassly

v
=

M Yo o 1 [ [ Yo Bol o I o
uazvy i li'lddase liudrdanasnndennldsuiiniumaasiuin Inouay punicic acid 1Hu

1781 28 U

[

nyan3a 197185 punicic acid 1MYWIA 1000 mgml/kg (OVX + 1000 punicic acid) i
1451 punicic acid 144119 2000 mg/ml/ke (OVX + 2000 punicic acid) taz i 1d¥uiuiumda
oy Ineluvuia 1000 mg/ml/kg (OVX + 1000 pomegranate seed oil) 1521 total cholesterol
(TC) Mwanm'mmﬂ’jmE“lai"lﬁ’éf@%’a"himivhﬁ’ﬂwaaﬂ“ﬁ"lﬁ'i?u punicic acid 1uvu19 1000

mg/ml/kg (Sham + 1000 punicic acid) 185y punicic acid 1HUU1A 2000 mg/ml/kg (Sham + 2000

[ a

d' U SO} %4
punicic acid) tagn 1aF v 1w waaiuiny Ineluvuia 1000 mgmike (Sham + 1000
pomegranate seed oil) 081N UIAIAYNIADA (P<0.05) MUAIAY (115199 4.5 uaz 3l 4.4)
9 v
wonvntdanuvydaselun 185y punicic acid Tuauia 2000 mg/ml/kg (OVX + 2000 punicic

] 1 U W ) 1 v g %
acid) 15AU Total cholesterol (TC) Tunarauminnimyaaselon1ds g Inag (Ovx +

@ o o

corn oil) pg19NedaA VINﬁﬂ@] (P<0.05)

? o < v a

vy lildaaselduaridanasni Idsuihduwaanuiy Ineluvuia 1000 mg/mlkg

(Sham + 1000 pomegranate seed oil) ttaz 1as v HmAa Uy Ineluviia 2000 mg/mike

[

(Sham + 2000 pomegranate seed oil) W52 A 1 triglyceride (TG) lunaainfosniimy lu'ladass

Yo ° w A @ o o

liuaridanasni lasuiniud1alna (Sham + com oil) 19T od 1 Y NINETDA (P<0.05)

o [

Y
UONIINUTINUNTZAY triglyceride (TG) Tuwaraivesny lulddasalvuaridanasnlasy
I

a

Yt dauin Ineluuua 2000 me/mi/ke (Sham + 2000 pomegranate seed oil) A1 08031

vy lilddasalananidanasni 145y punicic acid 1WA 2000 mg/ml/kg (Sham + 2000

v o

punicic acid) pe19 N d A ‘VI”NE"{’EW] (P<0.05) (miN‘Vl 4.5 10 'i‘]J‘V] 4.5)
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nysasalui 18501 Tna (OVX + com oil) A 13U punicic acid Tuyuna 1000
mg/ml/kg (OVX + 1000 punicic acid) ﬁllﬁj 5V punicic acid Tuauia 2000 mg/ml/kg (OVX + 2000
punicic acid) a4 145 v 1w da W AuIneluvuia 1000 meg/mikg (OVX + 1000
pomegranate seed oil) Uszay triglyceride (TG) 1u‘WiﬂmjWﬁ)ﬂﬂﬂﬂlﬂfiL!llijllﬁjﬁjﬂgﬂ‘ﬂu@iphﬁﬂ
vaoni 145y Tna (Sham + com oil) A 1451 punicic acid 14U 1A 1000 mg/ml/ke
(Sham + 1000 punicic acid) ‘171‘19%} 51 punicic acid Tuaura 2000 mg/ml/kg (Sham + 2000 punicic
acid) Llaxﬁvlﬁjgﬂ ﬁwﬁumﬁﬂﬁ’uﬁw% aluauia 1000 mg/ml/kg (Sham + 1000 pomegranate seed
oil) fJfﬂ\‘] Uedn ﬂJuVI'Nﬁﬂﬂ (P<0.05) AUAAY (@]'lﬁ'l\WI 4.5 1Y ﬁﬂﬂ 4.5) u@ﬂﬁ]']ﬂUENW‘U'J']ﬁu
§ae197 1830 punicic acid 14U11A 1000 mg/ml/kg (OVX + 1000 punicic acid) #az A 1451
punicic acid THYU1A 2000 mg/ml/kg (OVX + 2000 punicic acid) ¥ 52A 1 Total cholesterol (TC)

v - v o o o

) 'd’ Qv %)/ o Q
1“Wﬁ1ﬁh1u®8ﬂ31ﬁ‘1&!ﬁﬂiﬂ an @9]}5‘]J‘L!13J1! TJI‘W@] (OVX + corn oil) pg19Nad A UNNWAD

(P<0.05)

v
=

1 v o ] 1Tl o ao’ o <3 v A
vy li'ldanselduaridanasnd ldsuihiuwaanuiy Ineluvuia 1000 mg/mlkg

(Sham + 1000 pomegranate seed oil) 152A1 alanine aminotransferase (ALT) lunarauininnn

Y
o U

vyl lddasa luuardanasni 185 u1igiud11 Tna (Sham + com oil) peeTitiaddyn1eada

Yo o

9
(P<0.05) UBNINUIINUINTLAY alanine aminotransferase (ALT) Gluwmﬁmmawg“lu"lﬂmmq
[ T W Yo %‘ o < v a
lauarmdanaen lasuiduwwaanuny Ineluvuia 1000 mg/ml/kg (Sham + 1000 pomegranate
seed oil) HAianaiy lu'ladass lvuaridanaoni 1451 punicic acid Tuv11a 1000 mg/m/kg

o W

(Sham + 1000 punicic acid) pg1 N a1 mmam (P<0.05) (mimn 4.5 ua%‘ﬂ‘ﬂ 4.7)

=).

iy anselinlasy punicic acid Tuvuia 1000 mg/ml/kg (OVX + 1000 punicic acid) N

o <

185y punicic acid TuvHIA 2000 mg/ml/kg (OVX + 2000 punicic acid) tazh las v uwaa

v

Wudulneluvuia 2000 mg/ml/kg (OVX + 2000 pomegranate seed oil) W3zA U alanine

1 [

aminotransferase (ALT) lunaiaanfosniivy li'ladaseliuaridanasni 1850 punicic acid

[
=~

Tuwua 1000 mg/ml/kg (Sham + 1000 punicic acid) n'185u punicic acid TUUYU1A 2000 mg/ml/kg

? o S v oA

(Sham + 2000 punicic acid) tazh lasviniuwaaiviy Ineluvuia 1000 mg/mlkg (Sham +

9 o

2000 pomegranate seed oil) 0819NWTIAYNADA (P<0.05) MUAIAY (115199 4.5 a3

4.7)
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a Yo S woa .. . & X o @ A = s ] v @ ]
M139N 4.5 Wafﬂiﬂﬂﬁﬁ)\iﬂ?iulﬂi‘]JHWNHLiJﬁﬂ“ﬂﬂﬂll%flﬂllﬁz punicic acid HUUNAIBTI (28 IN) 1/111mEJmﬂnm11sumwamnﬂuwuﬁmﬂmmwk@
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nli'lddase liuardanaon

Parameters

Group Glucose Total cholesterol Triglyceride AST ALT

(mg/dL) (mg/dL) (mg/dL) (U/L) (U/L)
Sham + corn oil 148.33+4.12 77.50+3.02 101.20+6.84 140.29+7.86 37.33+1.54
Sham + 1000 punicic acid 144.67+7.99 75.00+4.58 88.50+7.31 144.20+14.40 43.67+3.12°
Sham + 2000 punicic acid 149.17+2.79 80.13+7.74 88.00+6.11 143.14+6.11 41.17+1.45
Sham + 1000 pomegranate seed oil 141.00+10.26 80.00+5.40 79.67+4.86" 165.17+6.69 36.67+1.35°
Sham + 2000 pomegranate seed oil 140.83+5.29 90.13+4.77 68.17+6.88™ 156.00+11.87 38.00+0.75
OVX + corn oil 138.83+4.34 86.17+2.18 72.33+4.53° 156.60+12.04 37.83+1.75
OVX + 1000 punicic acid 155.00+8.74 100.83+5.49° 53.8343.64™ 160.33+8.65 33.1742.03°
OVX + 2000 punicic acid 154.33+4.13 105.67+2.99™ 54.83+7.61% 152.83+9.57 35.50+1.91°
OVX + 1000 pomegranate seed oil 155.67+6.23 102.57+8.89° 58.33+3.46° 138.67+10.18 32.83+0.96
OVX + 2000 pomegranate seed oil 144.29410.25 102.17+£8.57 58.83+4.46 141.83+£7.86 32.67+0.83°

?iﬂum'immm“lugﬂ mean = S.E.M. (P<0.05; One way ANOVA; Duncan’s Method).

@

* UANAIDINNGY Sham + corn oil PENTUBTAYNNEADA, " HANAIIINNGY OVX + corn oil BINT BT AYNNADA,

v o

° IANANIINAGUAIUANVDIRINUIBIE TR YN 1T DA, {1ANA199I1ANGN Sham + 1000 punicic acid 08NNWBTIAYN AR,

9 v

° HANA199INNGY Sham + 2000 punicic acid ENNWIAAYNIADA
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517 4.3 5201 glucose Tuwaraiwoanydasslunaznynluladasalduaidavnaonyaanin

o ¥ < v A .. . I @
1@5uiiumaasiuis Ineuas punicic acid 1Hluan 28 u

[ H I 1 [ 1
@nuaaaluns1iil a1 mean £ S.E.M. (n=8 each) HAZNAFDLANULANAIIDE191

UYE wing“VlNﬁaa (P<0.05) #18 Two Way ANOVA,; Duncan’s Method)
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317 4.4 5261 total cholesterol (TC) Tumaraiverydassluuas wuw"lu"lmmq‘lmmmm
o Yo Y o <] v A .. . I @
Waennadann lasuuniuwaanuny Ineuag punicic acid Hunan 28 u

A I 1 T l
(AN luns il ua1 mean £ S.E.M. (n=8 each) LALNAFDUANULANA1IOYIIY

WodAYNeana (P<0.05) #28 Two Way ANOVA; Duncan’s Method

v v aa

* LANANINAGY OVX + corn oil 08 NUTBTAYNNADA,

v v

° HANANINNGUAIVANVDIAINUDIDI WU IAYN1NADA)
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517 4.5 5200 triglyceride (TG) Tunanaivosnydnialvuazyyn luladasalauamaanasn

o Yo ¥ o < v oA .. . I o
Wa\j’1]'lﬂhlﬂiﬂu'lﬂulllﬁﬂﬂﬂﬂllhlﬂﬂllag punicic acid Lﬂunm 28 U

[ H I 1 ] 1
(Enuaaaluns1iilua mean £ S.E.M. (n=8 each) HAZNAFDLANVLANAIIDE191

@

Wad "’aymnaﬁ& (P<0.05) #18 Two Way ANOVA; Duncan’s Method

o W

" UANAIIDINNGN Sham + corn oil BENNWBTIAYN AN,

[

* UANAINIINNGN OVX + corn oil ERUNBA YN NAD

b1 B

)

9 aa

© HANANDINNIUAIVANYDIAINUDIBI NN UBTAYNNADA,

g

g

° HANANDINAGY Sham + 2000 punicic acid DENTUBTIAYNADA)

g
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Vlelll,l,ﬁW’l@]ﬂﬁa'f]ﬂﬁa\ﬁ]'lﬂhlﬂiﬂu'lﬂuulﬁﬂﬂﬂﬂllhlﬂﬂllag punicic acid !“]J‘Lll')a'l 28 U

[ H I 1 [ 1
(Enuaaaluns1iil a1 mean £ S.E.M. (n=8 each) HAZNAFDLANULANAIIDE191

v o

YA "’aymnaﬁ& (P<0.05) #18 Two Way ANOVA,; Duncan’s Method)
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LL@]Pﬂﬁﬂﬁaﬂﬂﬁaﬂﬂ’lﬂhlﬂﬁﬂu'lllul,ﬂﬁﬂﬂﬂﬂﬂllﬂﬂllag punicic acid Lﬂunm 28 MU

[ H I 1 [ 1
@nuaadluns1iilua mean £ S.E.M. (n=8 each) HAZNAFDLANULANAIIDE191

@ o

YT wiUuTINﬁaa (P<0.05) #18 Two Way ANOVA; Duncan’s Method

9 @

" HANADINNGN Sham + corn oil BENNHBTIAYN AN,

o

© HANANDINNIUAIVANYDIAINUDIBINTUBAAYNNADA,

9 w

¢ 1ANA1991NAQY Sham + 1000 punicic acid BENVUBTAYNADA)
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