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ABSTRACT
Effect of phytoestrogen of young coconut juice on oxidative stress and tissues

damage in ovarectomized mice

Postmenopausal women experience a markedly increase risk of lipid disorders such as
obesity, diabetes mellitus, cardiovascular disease and oxidative stress cause by decreasing of
estrogen hormone. Hormone replacement therapy can lower that risk but can also increase the risk
of cancer, including breast cancer and uterus cancer. Phytoestrogen from plants might be a safer
alternative sauce of hormone replacement therapy and young coconut juice contain phytoestrogen
and other sex hormone. The present study we measured 17[3 — estradiol and progesterone in
young coconut juice using Enzyme-linked immunosorbant assay. The original young coconut
juice contains Estradiol 4.4 pg/mL and progesterone 0.0047 ng/mL. After preparation in
concentrated form it's contain Estrtadiol 129.03 pg/mL and progesterone 0.14 ng/mL (1 mL of
concentrated young coconut juice equal 29.3 mL of original coconut juice). The antioxidant
capacity is 3492.56 uM of Trolox equivalent antioxidant capacity/mL. The purpose of this study
is to investigate the effects of phytoestrogen, Estradiol, in young coconut juice on oxidative stress
in ovarectomized mice, which is the model of postmenopausal condition. Mice were divided into 8
groups, 6 mice per group. Group 1 was normal control, group 2 was sham operate control and
group 3 was ovactomized control fed with water. Group 4, 5, 6 and 7 were ovarectomized mice fed
with young coconut juice at the concentration of Estradiol 100, 200, 400 and 800 pg/KgBw/day,
respectively. Group 8 was ovarectomized mice fed with O-Estrogen at dose of 200 ug/KgBw/day,
once a day for 6 weeks after mice were ovarectomized for 2 weeks. Blood samples and livers were
collected and analyzed. The results of young coconut juice treated groups shown no effect on body
and uterus weight. Treatment with young coconut juice significantly decreased blood glucose,
triglyceride, cholesterol, LDL-cholesterol and lipid peroxide, and increased blood HDL-cholesterol,
total antioxidant capacity, superoxide dismutase and glutathione activity and glutathione levels
compared with ovarectomized control group (p<0.05). This study indicates the effects of estrogen-
like hormone and antioxidant properties of Estradiol in young coconut juice which improved lipid
metabolism and reduced oxidative stress in ovarectomized mice.

Keywords: young coconut juice, phytoestrogen, estradiol, lipid, lipid peroxide, oxidative stress,

ovarectomized mice
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heterodimers n13fLaalaslamdnuRUaITUAITRatY WSamMITSURL estrogen responsive
elelment UnALEwaluaN O8I homodimer %38 heterodimer fazlWnafiuanesfiu wananit
wu wrasluiloaudasafinasddasiuras ER-OL via ER-B wANENINW I LT% NNIWL ER-

A A , @ A , o &
B unluitatbausainvasanasluszuunalauszraaaifon udlulduusasaununy ER-O

waz ER-P 1duen
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o & & & A ' 2 £ o
AIBUNITABLABAIVBILTAR IULHaLlad 1 gdagasluniorlasianlsiwny
29fUsznay 3 Yszms fe
1) fia28408laTAUNNITUALAITY
2) fav89a250N19u Tudu ER-OL %38 ER- suluanwase homodimers #3a
heterodimers
L o ! (A, a e ' . {
3) Aunulysaundns gluimaanidinluna InnswaaIUTH 11w coactivators N
wanananullluiitattiaudazsfia n13uAa posphorylation dadisulaalasiaunlada peptide N3l
NAGaNITWEAIUTY
3.5 Usrlumivesaalasiauiailugasluunaunn
ﬁ'agamﬂmﬁfﬁ'ﬂﬁugﬁu (basic  research) n1T398lABFILNG (observation
research) wazN13398la8N1INARDINIIARTEN randomized controlled trial (RCT) wihisinglu
Tatulddasyuisslomivainislfiealasaudadt
1) lsanszgnwiuuaznizgninanlsanizgnuiu taalasiauaaninilasiunig
gFINIZAN uaziiuaMInIUUUTeInIzgn ldteTasas 5-10 tldTuiealasiaulusmiaunss
SzpzMRANza) KanINHealaauiImaNINaAAMUEEITINITYNANINNITZANNTH
o o A [ o A Aa =2
2)  amshipnuedszinben  emIlwisnualsziudeundnansans
suuauwit nalfleslasiautisusnnmisinmeiniaindd uanmitallanwaainoinaan
l@wn @1n13N19 vasomotor LLazmmsﬁaﬁwaaai’mzﬁuﬁuf
U s a A d' = a v ,Q’
3) nnflesiudgupfidalianasaiianlaliund nannmIdnsIdadugIuuas
mydulasnmsdinedulngwuinealasauaagi@nmsimaialiansaaiiaaialalalawialy
a o A Aal v & o A A .
sosnualszdnfeunildidulinimlanaaaiiealaliuiagnien
4) Tsndalowed dayannmyidodugiuuaasliidudszlomives aalasian
dansatyLivlavasaaslizan (neuron) NNIRIAaNIZURLIZEIN (pre-and  postsynaptic
L. \ o o . S L {o o ' o o A
activity) 78n3zGunIai9 acetylcholine Fuidussgsrnulszanidrany tasflasiunsiia
. ) . . a a Y .
B-amylmd HLRZ21ADILUAA apolipoprotein E MIuwenSanwaanvadlsn Alzheimer
3.6  anuRpsvadaalaTiauiatlugasiuunaunu
fdayadwinanaiuauu n9nmMATeRuIL MIdelasnIFinawszInmMI
aa a ﬁ v a 04 Y QI d v 1
nanainandiinziia RCT 4vlana i lufiamadsanu SsmansnaqUlddnduanaugesldun
1) wnSudeylwiswagn ludagdwiufiseniviulasnaldinisldiealasian
a ' A Ad o a o o A \ .
evadhadnlusaindiluagn sunnvliibeylwssuagnnun (endometrial  hyperplasia)
uazinANuEBIdanIfauzTubeylnsauagnled 2-10 wh adsbifianumslildaamaalau
sume Twsweuazszaznatmanzansanindlasnumaiadymeinan
2) wuSadhun dayaannnaidodugiunod ealasauiinanszdulitinnaia

Fnvengadyiiveduy uaznzqunnstyidvlavaasasuziudiug lagwan1sdnm
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o) w.a. 2540 ugasldiAnumnlivinmsldiealasiauluszezaiiiunit 5 7 Sanusunus
fumafiusanmaiauzSadunlassaneinaieRuduanuszoza i lswnin

3) Tsamasiduaiilailguzise (benign breast disease) nslfiaslastantinon
aaﬂuumLLﬂuiuam%i'ﬂﬁum:@mminm:éjﬂﬁlﬁ@qu{w (Cyst) ﬁL@TﬂuuLLa:m:éjﬂﬁLﬁ@
fibroadenoma ﬁﬁa%ﬂmfuvl,éf

4)  wn3939la Iuﬂa@ﬁuﬁwamﬂmﬁﬁ'ﬂ@ﬂm‘sé'ammwﬁgamsﬁﬂmmﬁﬂ

meta-analysis NWUANUFNANUTURINTITTaSIuUNaLNBLaLNNIAANESITI 1

4. nsulaswudasszauluanluisnuailszdnifan (Lipid metabolism in the menopause)
= A o o A oA A ' Aa \ ~
Tunsdneluaadtonuatszdnaannuin In1stdfuuilasnasatsninadaniTNy
d' = a a dl o Qs 1 J A d' s
ANuLRgsradlianaaailiaanala Tadedanadraniedia mMafawuladvasseauuas
& o A a o A & a & @ A
asatsznavvadlaiwluiion lusaInawnualszinidawniw azilasalsznavuaad luadwluiiaa
ﬁniwﬁmﬂﬁmqmwﬁu A9 I2AULANALAR-NALARLADTAN LA AINALT LIAGINTT FIBIZAULDTE
' £ A @ . oA v @
LBA-ABLARLADTAAFINT Fatlunalunisaalaniziialsanaaaidannala LL@]Lﬁangwm@
Uszdnfannarazinistddsuniad ldlunisasenuwing laaszaulaTanaa-nalarLAnToaZRAR
1 o J et 1
I e NIZAUADLAFLADTDAITIN LARALIA-AALARLADTAN LAS Vlmﬂﬁma%ﬁazgwu LAZHINLIN
~ o v A v o o a 1Y
mMIasuudasvadszau linlanusunuwsnuaasluklaalasannanadee
5 { { [~ 1 A { 1 =)
asadsznavad luiwlwaaaNniUfuwiladll WuwaiwrikninasaniIiia artheroma i
a 1 v v IJ v
waaaliaawala wuil winmnegasluueslasiauuai 9zl atheroma ldunuazawialnginle
1I5annsaintaslasian
% a é & =1 %] & a A o v = &
ﬂ’;’m@uiamgasﬁuﬂuaﬂﬁﬁ]ﬁ]wuwaamimﬂisﬂma@Laa@mlwazmazmumﬂu
adaifesdnatnsniisvaslsanaaaiionnilaltunu laanInszansvad luIwaNEIRG19 9 13
sumelanusagunnitdsanmliunsnualuinone luseTioneunuadszsfowin
' a % . = ' o
faunNnazilansaenisnszans luadwduuuy gynecoid Taidunanianealasian mu’l,u;dmﬂ
LR AGATIHRNALTZINAUIZWLAN WS UDY android A N VU BIERNUIIHEIBNA1IVAIFIINE
Wusulng WuanuFssdanmaiialiavasalfiaanals wanwiiaannisfiszauiasanea-
ADLARLADTOAM LLa:"LmﬂEﬁ'Lma"LsﬁgaLLﬁa lusiuwuy android §9LN8ITaINUANIE insulin
i a o A A @ o A A A A
resistance  AN@IY mamﬂmwmﬂs:mL@awnm@LaaImLa]mzwﬂ']smawuﬂaoluﬂgiﬂa

(glucose) Waz insulin metabolism TIN5 dnuazszuu nalsuwiten

5. NN2TLAIYADDNTLATH (oxidative stress)
di a ci A ¥ A d'd ' aaa < A
asanauyadarzuazanifiineadasau 9 niianuhdedjitengs duangnitle
mMafialindneg uazlnarildlsaiinauwinisuazmisuesirasi awdunaldifanenioas

LRZIMN Ugﬂaaﬂ%"l,@%ﬁ]mﬁuam;a (oxidative stress) m’;:ﬁoﬂm’sﬁﬂﬁaﬁ%ﬂuLaqaﬁﬁﬁﬁtylu
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5.1 fINAANN ANIASEARanTIATH NIa “oxidative stress” fa ANzaadawld
GHLEREV P RN RPMULVEELE SR LLazm:mumsﬂaaﬁuﬁumwsmﬂa%a‘émzﬁlulfma’ﬁainmsl
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dl o s dl o v A a 6 A = A
5.2 mm@mmmy‘nwﬂﬁm@m’szgﬂaaﬂsﬁvlmal,ﬂuam;a 1 2 auwg Ao
1) AMVUNWTBIVBINTZUIWNTL 89NHIUATIHNNMINADONTLATH VRI1TE U
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a ' o o 2 ° )
FLARGIDINTAAANNLNNIBY loun miﬂmﬂwufsﬁaﬁwaﬂniﬂﬂanua’lwﬁinmaaLau"lfmﬂumi
o v d' (3 a ) & 1 Y >3 1 4 6 6 A a
m%mﬂmuaaﬂmmumag‘luﬂs:mumsﬂaaﬂu LT Lauvl,snwgmﬂasaaﬂvlsm CEARIGE
(Superoxide dismutase) Lawlainaainlausanilafaandias (glutathione peroxidase) lun1s
o ) A A A A o A ~ o A < A [
F9wunwsas wiatre 'l maumﬂ‘*ﬁmagzyLaymsmuaaﬂm@muwaglum:mumii’laanu
a 1 a a a A a a A [ ] =1
OUYADATT LT ﬂgmvlmiau (GSH) e AuT TNud aaad mam@"lﬂmﬂml,mmae] 2909
' ' 2+ 2+ 2+ 2+ A < A
MITATNTOIMIT UAL UITIQ LB% Zn , Mg, Co ,Se WazaandLatuannsisuia
2) ﬁmil,ﬁw%aN'Ema%aaai:Lm:ﬁmﬁLﬁmﬁaoﬁLﬂuwawﬁmaaa%aﬁmuﬁu
J [ { 1 s A v { v =) 1
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MRIZNANTONLFULLLLIATY Lraawln L maLsnaanaunm:gﬂﬂ‘sz@;umi%m@a%aaaiz
waznianafinstas wnnndnaildiiaanuieny uazmsgnvaiy
5.3 nindiluananddyaneandladlasauyadaszuszansnidunfonazatanya
dEsy V‘iﬂﬁqmauﬂamaa%ﬂmaqaﬁfumﬁﬂuvlﬂlus:é'mm6] asnaldaowlliNasdnitas
) ° 2 o ° v o A ° a & ' A a
IUNTENIPNNATY Sﬁawwaml%%mﬂLLazmsmmumaamimaqauue]uﬂwsaamagmvmﬂ"l,ﬂ
é’umﬁumﬂmazgnaaﬂ%"LWfﬁmLﬁuauqaLLU’:JL%’Jm:é'umumwm;mmmﬂﬁaalvlﬂmmnvl,ﬁﬁaﬁ
Q = ‘é v g; 1 Y e 1
1) MIUTUAVBILTAR TR IERAENTH Asuaz NI eI ULAT T NLTNAINY
a 2 6 A Y s o d' 1 1 6 A a Y s a 1
mawm"lmwysm #3112 9N b6 LT AUNTL LL@IVLNﬁmq_Jlim wIaanatnanstlasnwanniiwly 1w
imasUudInudanizeandiatuges d
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2) NMILIALRLVBILTARLALaLED miuLaqaLﬂ’mw’mwvl,maﬂﬁgﬂaaﬂéﬁ"l,@a

a A A ) a v iaa a a &
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3) mMIgsvadTasLazitalie luan1zmsiineanBLaTuAINLTAs Wa1N1TD

' Ada W v & A a & . .
mammmmzum@ag"l,@ Lﬁnaafﬂ:mmlu‘ﬂq@ lasiina lnnsanensluluy apoptosis W&z necrosis
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nalnmafaenudsmsudimuriavasiiluanandayluime weldida
3 uhia Ao ARG lU3Aw uaz GLauLe
a a t:llnn a 6 aa U ] >
1) ﬂa"l,ﬂmsm@mmLammmnﬂmsmwwgﬂaaﬂm"l,@a ane laun nyaluan
WoalWdfia sdssasd wand nialvdwbiissudeziminnlsunasnasnunganluinane
] 3; 1 1 & 6 [ aaAa ) v d'
it wddirnagiduasduznaulwauiuu iiu WaalWdfie uszviminaiuqu sadnadlu
nl Ada t:llnn a A 1 aa 6 a ) Id
watwtu usslizianmindnagneandladlaseuyasonit fRaweseandiadu unszuiuns
dl o a ual a aaAa a dl =} =) a Aaaa [
fnsa luduriialidudn azvealWdfiafianmafensnwniadoaniwainmafad jisengnls
) vYya aa 6 o‘é/ d' 6 A Aaa A 1 dl'
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Dudu ayyadaszifins 1 auya smunmavliifeddaweseanlsd udwiunasiosluana
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andane 2 TuinasdlsznauvinldmiasslsznaunananvaInnaiy
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6 a ) o - a [ o v 1 6 ]
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I A a Id % 2K A “ A 6 @ A fai & a dl'
LT LN BLN LAWENG LU INDIALAU LazAaG bae aaa taanduNaNfIaaINN1ILRaY
A a J Aa o s A v A 6 . a A
sanufiieluniinnuiay Aa unaawladadlaq (malondialdehyde; MDA) 13anmh MDA
=) J o YV & o q'q’ =) ;aana a A =Y QI/ =Y aAaa Qs
Wedwhanliduwarizianisifed jAsendnedateandias MDA sunsatielfisenudy
' \ v A o ' a { A @ \
luanadag ludmeld seazildgnaifessdszneuidendanunmalusadiauiu Ty iiu
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g; v 1 aaAaa QI v a 1 aaAaa QI J : aaAaAa aaAaa
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nlgiiududisnmteyyadasziioln uazauyadarziudvihljitenuinauazyinldiiaeuya
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Ao ayya OH azvdjfioiudfadeudruiuazldianzianzasdunibinuiuenluniadn
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o aaa P 6 = = =2 Ao o
gurind jAsorvusfauyaileteandazianuwanizinnzaslagludsezasylalasiauniuny
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a a Aa = a & a a
2) nalnmadeanuFemennmIndidwiegnaandlad mafaanuFswY

LLﬁaLSuLaImﬂawaamma:miﬁLﬁm‘*ﬁaaﬁmﬂumsﬁ auzt3 TN eIneLnIze IMEEESE



14

a o A & A a o v A v & . & \ a o A
oL asuudaslasiaing mamLauwmwamiﬁm@miﬂmywuqmmu udayyad szl
{ o v Aa Al J =3 a aaa {
AMNRINITD MM Re IR AaM TN NITRT 8 ILTRR NS a%aamzﬁuwmwluﬂgmmﬁ
lilavsaisvasdidwanlfouudaslludnsaeesg i mdugiwanmoludiduedowly
o o o v A a & |a a a & A A & '
ANTAALTEIsIaUIIaala InatdRewll nIwigeItinalalng wIaALAauLaLIIRI% LAZNNT
A £ A & PN A o Ada £ A P a D A= o
Wndnpasiidue Uinsuneandiasuiiiadnluinimedaienuifamadediaue lawn ns
Wdungiufia MIthaanywaTu LLa:msﬁﬁwgazﬁIu luasneenled wazanseandladony Al
&£ ' 2- - = ' ) o Y d a
NIWIY LI NO~, ONOO, N,0; HNO, Lﬂumiﬂamsﬂmﬂwufmlﬁﬁw,ﬂﬁUuLLﬂaavlﬂmmmu
a aaa d' ) A [l A 1 = 1 U A& a Aaaa
I@ﬂmim@ﬂgmmLmuwmimwvl,uIW mam&Lauuagsluimdaﬁwmmaw,a matfialfnzen
Iﬁ%%imﬁaLLﬁ"LGﬁIm%uluﬁLSuLaﬁuwmﬂﬁwﬁqlumsmuqummamaaﬂmaaﬁu luauaawns
a =3 1 = a aan v 1 a dl a a =) dl a 13/ =
AaNzS9 wmmmsm@ﬂgmmiﬂﬁgmﬂmﬂaﬂw,l,ﬂaam"l,ﬂmm@u AMNLRLALNLAATWULAG
=3 o v A 1 o 1 a d v & o A a%’d a a 1
WBuwe MliAeasdeg s1wuninnin 20 ofie Selnduarfivartsnsiiannuiennaun
A & = A & Aa £ a A o o >
fawe anudswvasdidwaNiiedulanusanlaanum I uwa s wlagna lnaand
uL a e a né { o Q 1 a
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a a d' a a 6 a aaa a
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< a a a A & A o Ao M v & Aa
wtusasldsiuaziiunvnnaylisdudadumadifouniiluanavuwialng ldiduasng
Imaqmﬁﬂao Nana vzttt uwanasuaaFI T aiwicInanIznudani1svinninnuad
. A o o A A 6= A A A a . . ¢ A A &
T9M8 Iﬂimumﬂmvwgnaaﬂeﬁ"l@aﬂﬂa TusAunUSLII active site UaILa I Lera] Lwagﬂaaﬂmvl,@a
Iﬂiﬁ%ﬂd“ﬂﬂﬂﬂiﬁ%ﬁ]&ﬂﬁﬂuvl,ﬂ"l,ﬁ%mUEULLUU LT Lﬁmﬂuv\gﬂﬁuaﬁalmﬁnma:ﬂmaa
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6. nazasaneandinuluaniisvanszg
o A U a [l [} c.{' = c.l' c.i v s

m’;:‘vsmﬂizmmauhgﬁmﬂazaglumamqmam 51 1 a1nInngTeInuA1IERae
Uszdudaon (menopausal symptoms) L7 mmﬁau;smm (hot flashes) Fuas snzaTunt
wU5U% hafivee e1nTlasu (heart palpitation) wawlainay Tasnaeaund Urade Rinvkla
L9649 uaznIznidazining (udu (Ferin, et al. 1993; Johnson SR, 1998) NMIAARIVBITLAL
aaﬂumaaimwuluaw%i’wé’amngwudﬁzﬁwaa ABLANLADIAA (Total cholesterol) LA

o - .
LEA 6 LOA-AALAFLADTON MALREALANIY luVtUeN Lo & LEA-ABLARLABTER AAAY LAZHINLING

dy 1 a a . . . :SI I a dl 3 a =)
nN12ENIRadaaFAY (insulin resistant) Faduilatoigosdeniniialinnaeaiian
(Atherosclerosis) lsavaaatiannala (Coronary heart disease) wazlIAuInING (American
Heart Association, 1999; Sourander, et al. 1998, Manly, et al. 2000) §ﬂﬁdwuqﬁaﬂﬁizﬁmad

TyafitngTasnuMIT RN TAsLTZRIN beln Alzheimer's disease, Parkinson'disease #38
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Neurodegenerative disease ﬁuﬁ] wazlsnvaaalionay8d (Simpkins, et al. 1997; Laakso, et al.

A & o o a

1995, Laakso, et al. 1995) \iadunugndsinnuatszdndauginigmuluiodoinu uaz

v

A o '

o o A & Xa =< ' A a £ v A o o A & a
Andgaisraunuadszinaen muumsaﬂmwmﬂiﬂwm@mulmdmymmmﬂ‘szmmauuu Y
navlﬂﬁwﬁ'wuawnﬂawﬂaiaw@aﬁ'umaaa%aﬁa‘mmzmiﬁma%aﬁa‘s:lu‘hamﬂ RINAIFIRAN
{ a a v a 1 é 1 a ql/ . .
nlayyadargauiu %%amsmua%aamzvlu WENWe  T93ann MIze38neanTLaTh (oxidative
stress) AzainanfaziiedainuIzaugasluniealasian (estrogen) naandlugndsionug
Uszinfan lagaasluniaalasian Lﬂuaaﬂwuﬁﬁqmauﬁ'ﬁLﬂumsﬁma%a'ﬁm: (antioxidant)
HuTusugaliniuaduitames winzeslunealasiausaas azvinliayuadas: (free  radical)
1 a a 1 A 3 aaa Aa a < 6 .
I@mmww:amama%laaas:luﬂqmvlmaﬂgmmwuaanmamﬁuaoﬂﬂszﬂau (reactive oxygen
species, ROS) ¥nanu@iawia 1usau wiaifauudadluduliduarMmduaiugsznauvasnibiioas
ﬁﬂﬁuﬁaﬁwq@ﬁ"mu RYANITAUUTN marhrinfedsaasasidely (Attipoe, et al. 2008) &0
auyadazlUutiBiinavan (oxidized) lusiuriiauandiuas-natasinasan (LDL-cholesterol) i
Huueaduoa-nalaaianasaatiadlanasawiiis (oxidized LDL-cholesterol) nazvinlhwauiln
@ A o A . a A o R & o o A '
AU luiuazauNNTIviaaaLfaa lagianizad1idinasatiaanila andunarinliigusdanis
\dulsanaaaidiaaiala (Hiki, et al. 2009) wiadayyadasz luvhmelanaivausad luauase:
° o & A o A A A o @ = =
MiiaddszamgnIuniu gaonin LLazmwvaﬂlqu@ Tadusnmgiaysmmaniksimai
lsafnaanuoaaLlszanniiran (Neurodegenerative disease) (Simpkins, et al. 1997, Laakso, et al. 1995)
v wa dl o v dl & U a =3 o YV &
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dl t:ll a J a o > =} t:ldl @ o 1 ‘ﬂ' 1 U [-%3
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@ & o ve o a o o A A a A o o AN o
lﬂumﬁﬂmmamuslmﬂu;dmymwmﬂs:mmau Yok amwgﬂmmﬂm Alag1u1snadng
Fo5lunlaglasianld WAINNTIBINURANITIFENLINNTIFaslunerlasiana1analiiia
NATIILALINOWATIULNB LA TUTOS LU UNARNI I UITHZIRIENIWIY LT3 NITABALAANZITILAI kY
WAzNEtTINAN uazdiwudningwdiany 50-74 1 alraasluntaalasiaunaunuilaniann
= 1 1 { Qs v a { 1 U QI J 1 ~
uFigandn 10 wh Wasuiugwdgn lilfeesluweslasian ussatiuluidacd] 041 iwafifud
(Magnusson, et al. 1999 Cuzick, 2008; Persson, et al. 1996) ﬁdﬁugﬁm:dfﬂﬁw@ﬂiz?ﬁ’naa‘uﬁ\‘lmi
WONENRANLALINITI LTS lUnLaalaTIAuNALNY lagn1In13stUaa83504%9 1% NS
Judyemuianding n3Tudsemua1niInIataIadannyinunannIlvaes (Limer and Speirs |
. A ' A
2004; Pritchard, 2001) @9flgwdsenavvadansiWlataalasian (phytoestrogen) Tatduans
ady o A A Y \ o ) i A =
FIINTAN ldN1 NN ugmﬂmoaiwmamuﬂmUﬂaonmaamw"l@aaa (estradiol) T9.Tn
c.l' 1 U =Y =S = n'" & 1 1
gafluwaslasaunnuannluiimagndgs Wlaeslasauiseniigniduealasiauatiden
(Wangen, et al. 2001) snansaihashanldUszlantlunsilesnulsadnsg Anedamunng
W00 LNNLORIATLA LTH VL3IUTHe aNRaUn@AtAsInUAITHNalzd1Lfen

(postmenopause disorder) SzUURABAIREALAZAA LA UazlIANTZAN (Messina, et al. 1994)
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7. @130 wanyadas (Antioxidant)
a 2 A a a &’ 6 1 a A g; d' Id
I@ﬂﬁiiwmLLma:wawaamzmmulumaaLLa:momwmwu@ AN9nedn
Urelominazlwinwaulsznaudas aUNADRIENNGATAABBNNINMIIINA Y BanFianiiln
v a { ° @ | @ @ ' a d £ o
WRIIU awaaai:ﬁm%mﬁLﬂumaaamvtywmmamaﬁ wazanyadaTEnlnnIden1vinnues
¢ A o A o a £ a A o A o ' &
LraanIeelul: luntdlnasazlvsclomilaseangndlutSunandrunnlaiiasuasodeioas
Lﬁmﬁuaziwﬂwauﬂué‘umwULLa:LﬁmmUmﬂﬁa%aﬁmﬂuﬂ%mmmﬂLﬁuaw@;a AITHBLT AR
1 Sf A d' a a ] % a > o s A:l' o v d'
Ltazﬁammwﬂa"l,ﬂLwamuquﬂsmmawaaa‘s:vl,wl%gaﬁml,ﬂ@aumw nalnayniinig
mquﬂ‘%mma%aamzﬁnavln%a”ﬂag’ 3 Naln I@ﬂﬁmﬁ'}ﬁawansmuﬁnﬂué’umwwaaawa
1 6 a 1 dﬂld 1 =) 1 Qo =Y = v 1 U
ALTAN lumnﬂn@ﬂa"l,ﬂmmunm%wmwa@]amiiﬂmﬂimma%aamﬂmgluauqavlm
1 U U a =) J
ﬂﬁmﬁammsnmunglmLme:ﬁa%aamzm@w
7.1 miﬁ’ma%a‘émz
\usnanaansavndisendveyyadaszlasass iheidneuyalinuall wianya
ﬂﬁﬁ%maﬂiéﬂsﬂﬁ@‘i’uﬁum msﬁﬁ@a%aﬁﬁagluﬁﬁuma wiunsagin d8duazidneauys
§uInAud Tanfing nganlnlan weualsfin uazpailuu wwngadjisognldvesniaia
a%aﬁmz mséﬁuawa‘ém:ﬂi:mw%é’aﬁuwmwﬁﬁﬁ@hﬂﬁﬁﬂﬁﬁﬂ@Lﬂﬂ%ﬂé}ﬂ&@%’%ﬁ%g@ﬂq
o Aa { ' o £ o A & { ' o L A A
a’ﬁmua%aaaizﬁﬂa’nmﬁimmiwmﬁ LRZONDAWOONTLATUNLANAIINY LTUIANTUD J
% A:ld' %> vl % 3 =3 £ ns“:l' v A a = I
lavsafaninazanelodulad asnudsaauadilusangndfiwauswla Saniuddaduans
% dld n( aan 1 v Aa a a o aaa > aa 6 =
muawamqwmmmmsmq@ﬂgm:mgnisﬁvlm AmAudazvhujissnsinayyadialateand
VY & a a a J Id d'd ol o ] A Aaa 6 a < 1
LLanL@uJua%mmuua smLi.luawa‘ﬂumw%mmlﬁlummmm@awmﬂaiaaﬂsmmumavlﬂ
v A A A SV vaa v A A A a A o s A A e A o A &
14 amuwnazmﬂmvlmwm‘ﬂLﬂaﬂua%mmwua Ml ladainanauanlassudianasan
ﬁ]’ma%aﬁmﬁuﬁ awa’?mﬁw’ﬁa:ﬁuaaﬂmaﬁamu:
7.2 @sUsznauWwedn (phenolic compound)
g15Usznauuadn ?(T@Lﬂumsﬁmawgaﬁv[ﬁ%m’mmuuaﬂ wazwu'lauinlu
FITUTIAOWLIGUA NTHN WAl 11182 167 Fanlnuae waziwas tiuwedw ludagduny
f13UsznauAwadinNINAIN 8,000 THa IFITNTE ﬁfumﬂimaqaasi'mdmrﬁu nsaWnadan Wia
Tiswnasd wazwailuae awiilasaalwaiuasnausan 15w 0 WA LAzt
& U U a d' d' Qs 1 % 1 1 gﬁ 1 a a s =3 % ‘:5 I3
e widntSunmlasasonanlasudain a:ag’lumamum 20 HRANTY D9 1 nINaain
Usnnaiganidinadaniudnldiudaiu aslndluednidusmsniiunuimdagiiesnnd
ngl v et v g v U ! Ql
ANTEIULLANLTE MR FUNITENLED AT LLa:ﬁﬂqmaumiummmﬁamﬁam 'y
£ 1 ~ Q a Q€ & a
A dusnsiunIieNsiss LazaINITaAANNABlARANNIVNERABALREA TIQ TN A
@Taﬂm'sﬁﬁmmé’wﬁuﬁﬁuqmauﬁ'@mnﬂumsﬁ’ma%aam:
TavsaFanildvesssdsznauinadn Usznavarslassaaiuisazlsunén
A ' A = \ A ' o LA & . A o
LLa:m;qJJLmumﬂuw"Lamanﬁn atidas 1 1y Dallu secondary metabolites ¥aIWTAN Taglu
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g wa v { e ot s QG' £ a 1 g
nthznanis quanddnelanainauiusiiuontlunsdueuyadazvasainguis lavaz
narvawizanIngufiddn ldun Wanlmesd uazniafuadingrag NdAyuszwution leud

1) Wmlmesd (Flavonoids) a1swanliuasdwuat lanaluluiedidion uazwy
1 =) a I o a 1 a A a U &
lunﬂmu"uaaw% aLdusszdIayvInga Inaduaa ug@\ﬂmdaﬁuﬂuWaﬂnu (flavan)
o o A o a A A d4d & o o A
lassgananinianlasiasns vasianiiud Mdulassasuuulasuas asuaaslsning 2

Chroman structure

w2 lassaeuasnaiiin (flavan)

s luesdiduansdueandiatulasnyadjisuignle (chain - breaking
antioxidant) 1un3fuels #Ievdinauyadasz 11w lipid alkoxyl Waz peroxyl radicals (Hudu lag
o v dl & Qs [ 1 g: Q aaa
s idud i lalavauunayyana i dauaasluljizen

Flavonoid-OH + R ——  Flavonoid-O + RH

fINa lwaya a%a‘ﬁmﬂus”mmﬂ auyaNUanda

wasanAnaluesdgnaandladudiazldayyavaswalinesfiuandau
a AV v a ' A o & )

HaKda uazaunaf ladanuaiissannnii asanlasiaisvasianliuasdingg delocalize
YaIBLANATAUARANLIAN

A a af‘y a 1 = a 6

2) niaduadn gridueuyadazraiaslungurainsaluedn uaziasinas

a J 1 o 1 { a e a
painIaiuednaznagnuiwiwngunui laasandaluluans quauddlun1sdsdiinaseuvas
wiasuandanlunsaiwuladn azdanalwanumannlumislwlalasiau vas hydroxybenzoate

o o & ' ) . . i A Lda
HOHURI AIUWITWUIRIINGN hydroxycinnamic acid 2UNINANIT (19)

8. IWlaraalasian (Phytoestrogen)
I a =) {d‘ U J =} a 7N U
TWlataalasian Ll]uﬁ'ﬁl]§$ﬂEl]JEI%‘YﬁUYlﬁT]G“lJ%I@UW%NQM&NU@MG’WLQ&I@IEL%%
1 dq’ U g; 1 =1 o U =} dq’ o v dl I [l g -

ssnaninulansluainnda a1au 310 wieaen anshazyinninmiduaainigain (fungicide)
A . A a g A & A w @ o A A A Aa
wiotilu phytoalexin -~ ArnAas1shuiiadselond 1w tnadusygralduuadisaluaund
UrzlopidaNrnmd nnanduiuniuuny Symbiosis 134 WTA3znanI (Legume) azainalWlaas

A = . . A a ' o Aa v ¢
Imr«amwamg}@ rhizobium magmnnmmwamﬂiuﬂﬁim"l,uiml,ﬁmmﬂ@uw"ﬂ,‘*ﬁﬂiﬂwu LRz
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a

IFlunstlasiuanasliogninmulasgadn igu tanflosnwdan uazuuafionnaldiialia
anaae
8.1 lavsainsvaslnlaealasian araduanslungy flavonoids, isoflavonoids,
i A A , Sa e \ v A A o ‘ A
lignans, coumestans %38 chalcones TIFITLAENANANBUIINAY Ao Flassaaaiuidu
diphenolic ~ &uunud Ilaealasianaziivvsiusesgaslanaivaduaiwiaifioylany
steroid nucleus 284 estradiol 8uLIWaRLATAWNNUIUTITUTIR WI0L0RLATLIUFILATITALAZENT
anti-estrogen U19T%a LT diethylstilbestrol (DES) Laz tamoxifen ﬂ’ﬁﬁg@lﬂﬂidaﬁy’lwadm‘ivl,w
Tataslastanwmaiarunnioutfeslaiduwa19@ny estradiol LIUANDIANSNINVAIRITIUNNT
1114 interact nu@ITUBRIERIATW lagtawizadnsBlumadn lddsufesuwnmsiasyveass
& £ o o g

VIS99 asanda aas uw

avinlaeslasiau Usznaudas isoflavones  dratsmtsznaulungud 13w
genistein, daidzein, glycetin, Biochanin A , Formononectin e wuunlwladsiwanniedn o2
(07 wilawdauuu 1w 2amies mudnjUnavadela ausnsiiawiouas uazinies ) uazly
HAAATUNIINAUNRTRY (INNIUY 1619) 1Ingal ligans  AWLANNLUTYAT Wwiads uazka sl
LAI LT matairesinol, secoisolarciresinol LLa:a’liﬂE\i&J coumestrol, recorcylic acid lactones vl
@b WU L6 IR TINIWINLALINURN LA Lwiwumﬂﬁqﬂlumﬁﬂa'au (sprouting seeds)

£
8.2 msaangndvadilalealasiau
. )= S o \ o 2 o . =

alungulnlaealasautiazlgaslanaiouidiuaduafeny estradiol &9
& d a £ = \ , £ o £
Huealasiauinulusysumadseralgndduieslasiauatiiden nIaenaeangnidediugnd

284108lA71a% AN raloxifene waztomoxifen e &13 lataalasiauitau1InIuNL estrogen
receptor bANITHA ER-OL LAY ER-B weazd potency @1NI1 estradiol Uszanms 1/50,000 14

1/100,000 wsvziianumusalunisiviu ER-B Fawuunitludiu nszgnuazawas lelndifes
A estradiol lag genistein 9=5ANWEANTS U receptor lé@nin daidazein ({iudu wananit
VLWI@LaaI@iLauﬁ'aawuﬁiaaanqm'ﬁfﬁusﬁzaLaaI@iLauI@m«"mmsmxﬁumsﬁw sex hormone-
binding globulin (SHBG) ¢l 3:@1 SHBG figeluazduriy estradiol ¥inl#iwan estradiol lugy
Sas=fiasaunI0TUny estrogen  receptors  leowas uaz TWlataalasianssuasudssuny
estrogen receptors futaalaanlussmesnde Ssannalnsdaniiiweslasionatssan
(<0.01% 89 estradiol) uazdadugnitaalasanasnig sshanlfunugeslumaslasianly
nM33nsIaNAelnd 11w uniSiu9Tie enuAadndifigatunsnualszdian (post
menopausal disorders) szuulauaznaaaiRaauaznIzgn Hudu
8.3 usrluwveslnlaaalasian
1) wavadvlaealasaudonisansasifamaiauziSadug

MIANBINTEUNATINE128 IR W lataalasiandesansiiaus i

wud udualunistlestunmsifenzisadunlugasnasesdsldduifuduunnen wans
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msﬁﬂ‘mi@mau@iauﬁnaﬁumgumamiﬂaaﬁ'umsl,ﬁ@mﬁaLﬁﬁuwaaﬁ'ﬂwimLaaiml,wh
[ A o =< ' | o eda A
21911707 HI3aF T W laLaalasianana NNIINUNIBINITANBIG19 9 wuInaainawldsinwan
MWL TINBsRIUSTIN S Aty 25-50 Lﬁal,ﬁﬂuﬁ'ué'@lfﬂﬁjmfmqw LRZHINUNANITI AN
MIAa uztS a1 uylugaIn eIy isoflavones 1WA 819 LIAAINLIINITANBINLINTNNT
AI J wa ~ U % { uas > 1
\WWuduvasgrdnsnivasuniudunludainasasnldsuasaimnan
2) wavedlWlaealasiaudenisaadasianinaifiauziisuagn
I@]ﬂﬁ'ﬂﬂmnﬁ@mzL%dmgﬂa:ﬁmmé’uﬁuf@iamﬂﬁ%'uLaaimwué'amﬁzﬁ
& 1 s 1 v o v L = 1 6 J 1
WWuanwiwlaylylasuaaslanlysasiaalsusivals mlwuamgﬂummmLsﬁaamﬂmu L6l
P = £ & ' ' ' a £ o Y
WasnnWlaealasulgniduealasauadiidauluiemelasiigntasadediuealasia
1agHUVLIUNITANTFIS sex hormone binding globulin WIauesduULINLLEAIATIANIAEATI
& { 1 1 Qs { 1 a = v
TaTahenatsaadanifesdanafiauzTwagnle
3) Navad W laealasiandaains menopausal syndromes
21M3RaUN&NN9 vasomotor 134 81n13381UJLINY (hot flash) Buiftasannns
nezeilunaalasauduanisinuldveslugngionausznuadszdndan aiinsdnm
A a £ o a ' o pg '
va3lWlataalasiaunigninasieslastaushadaulunissnerniizi lagwuin
Inlaealasiauenatisananstild eunnnisanmaznenuiinmiaaasvesanisiadnd
1714 vasomotor N1 InIALIZILAa
4) wavad W latearlasiaudaszuuvnlauasvaantion
Aa X o < =
IN1TANBINIITZUIAINLINUIT N1ITUUTENIHOIRITINNDURFDITIN
isoflavone  3:AANUFUNBINUNIANaaIINISIAAlIanaaatdaanalale Wainduxaniain
isoflavone Yl#nautialsuNnasalfaanantan
5) WRFONITAANIIZLAILABBNTIATY (oxidative stress)
A A A o o 2 o A A A & & o
"L‘V\II@]LaaImwumwu@mmgmﬂmaa‘mﬂmUﬂaaﬂmmmu 3 Aduansdnn
a { £ v 1 @
auLABFIZ (antioxidant) 38 free radical scavenger NiinnTgslaizunu InsnaasalIoufioy
£ o a i a & 'Y I
ONTENIELaLADFIZVA flavonoid WANBTHAA TINNIANT transresveratrol 1L Trolox &wiiu
v A = a A 9 o £ o ¥ o . ¢
aunuszilantivedioniu 8 nlfidussnaspulummaseugnidui dradraniivaua
d Qg v =) ] . . Qs g;
mnaaasfiuaastisgnianduenyadaszuadinlaealasian fa wudn genistein amnINTUHY
138319 hydrogen peroxide 7NLinaINN1IABUAWEIRE phorbol esters awlduasNANAFILFIN
- v & o o <
nmitfiauzasmanzialunszgnuusdasld nilunisnasawuy in vito uaz in vivo gNIvas
sInfizazlidiutioaaniaiia “oxidative stress” ludalidia dudunitalunais g sungues
anuRalndrsalindng g INNINsSIUNITia wIansua (aging) aae
6) NavadWlaealasiandaszuulszanaInnans
P \ K = Ady) v & a Ao o \
Waldwwindlinamsansnaliiduwitealasawanaliunuinidmayannas

sruudszamaIwnad (CNS)  lasanaldiiunisvineuunsansazvadiaas wszuudszan
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§IUNANINTTAUNILTYVaILTARL TZEN wazanvazlinadem It wudagsluismannaliiie
a & ' [ A <
ayyadaTzuldluzuulzandiunats anudumeluansuzrainzaioaeandiaTuan

a 1

:?u A v o Aa s 6 . A
a%aamzmmumﬁ]:mm"uaoﬂuﬂm,ﬂﬂkﬂaavleﬁmas uazn11e dementia M37 N lataslasian

= £ = 3 a a? 1 R ' ! 9 04 ) a
unwmﬂuaﬁmuam&aamwaﬁ UTRIVITNT e esnuaNNalnAdaTr Ul IER N

u

fwnaInIalsaainad laene

v
9. Tlaraalasianvasriinzni1naan (Young coconut juice)
Yewiivay %’@ag'lmoﬁ Palmae T23ng1eNaas Ao Cocos nucifera Linn. var.
Nucifera dudnarsgisndaniuunludszinalneg sruvesdonia guns grsgnil
~ & v A v Ao = a d ' =
UATAITITNINT L UA mw:wswmmqﬂszmmﬁmL@amzummsﬁ;agluwaﬂizmm 90% g
ﬁﬂ‘%mmmaoﬁmawaa%}lwﬁw 400-465 e, ﬁ’mzw%’na'auﬁqm@hmﬂnmmmiga laun
A = a A =3 > a a a A = = a
wAaLBoy lwunaidey wunidoy 1wan nadnas Wwaawads Seaud 4 2 9 5 uazil 6 n3a IWAN
nyaailn LLazaaﬂwuLaaImLﬁmgjd ﬁﬁwnaﬂgiﬂaﬁs"mmsJmmmgw’fﬁﬂﬂ‘lﬁﬂuwﬁwwuvﬁ
A oA 7 o ) ~ ° @ v a A A A A A Ad a
waztiaauinuznIdanrinascin T lasulSunauasdenind wazdeiudnwatNg
NUANNFDINITVAIT MR LA LA e LG A NNINNLREIAW TIUTUN 9T a1 R wLRa b lan
niacin, pantothenic acid, biotin, riboflavin, folic acid, thiamin pyridoxin
lushazwinfizeiluuadroaaslannangwiatoalasiangs nsauiwzniruiu
o CV et 1 o v é/ 1 a .nql I 2
U3zd N IUGIsaN T TILEUTUUNE ldunanigis@nnindng lanssasunailudnals uas
iuzwIntglrRInTsmaaly duswisIvsamisEIIsvavaislzrasRIwIm vinle
' < & ' g [y A ' o o '
LﬂmﬂmLLazm’nmamuﬁnﬂmﬂlugmﬂuan stwz’l,ummwsnﬁLaaimmuag FIWRINEIALGD
NIRTHNAaAA ALz DANRAY N lwRINTTU ﬁwq’u LaZTERaNIILAAIITasRa WY ba wazln
4 v e v a a ] U, L g QGIQI L
mu:wsnmmmiﬂm:@lumiwizyL@UT@LL&:LLWL%@T’L@@ waNgIlgnITUTaanIz TUVeILFY
#I9FINBANINNIIINNY FetravinlviInsTmeasls BnnsanutinarsvastinuswingIzie
ﬂ%’uau@;amaaiwmﬂlumaﬁﬁmwmﬂuﬂmga vlwnalnnisviswaesszuunislwidulng
fs'mmlﬁﬁqwmwamﬂmsﬂugmﬂuaﬂ
g’ v 1 I :‘ Y Aa A dl a L a
Nz WIsan Lﬂuu’mavl,muwmﬂuanﬁnm:mmwaamat"lWI@LaaI@lsLﬁ]uga e
vilnalunguaumly uazdndufimaisgianddguesdszanalng  anmsnsluunnszm
Taol@inuzwingsuias 20 aaaasdaan da9n tuan 12 §Ue1w WU9ITeau LaT @ Laa-
a & . o o
AALARLADIAN LWNTUW 46.2% Atherosclerosis index aA8d 41.1% LAZI*AUADLARLADTON LA
ORI 26.3% é’aﬁfumﬂﬁ%’uﬁ’m:w%ﬁamﬁ]:ﬁwalumsﬂaaﬁ'umaﬂmﬁ'u‘lmﬁamgn LRzAALAAY
\§9ianILAia Atherosclerosis |6 (Zhao, et al. 1995) TimaandasnumsAnunlunyuIniil
AR AN WU NE NI G INAGINITAATEALVAINRALARLADIDN LATNALTD 136G LA
a o da v A ' Ao o o Aaa W oA
LOR @ WOR-ADLARLADTARN ‘Lu%&nqmuu’muﬂmu pENIATENAYNIEDE (p<0.05) ud lTWA
AamIURUBULAITEALVAIINGA 1T 6 LOF-AALARLADIAN lwlFaq LaMTINAIVBINY
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wanNHNEwIdautINNAGaNTANITZALVRINNAEW IABAG ba@  (Malondialdehyde, MDA)
A & o Jo a L. . . o Ada Y v a A a @ |

Safudianaifia  lipid peroxidation lunynguniivhwinifwlafisuiungunyaiuga
(Tangpong, et al. 2009) LazT=zaanIialinda luuas (Alzheimer's disease) 16 Liadtugwig
a'auﬁaaﬂumaﬂmwugﬁaﬁﬁhumUa@wm%amwmaﬂiﬂé'avlfﬁmaﬁ? mﬂmﬁ?ﬁm&ﬂu%wn
meﬁUﬁgﬂéf@‘{avhiaaﬂﬁdaa\‘nT’mLi‘flmmm‘haaumua@ﬁ’?ﬂma wudww’mwmﬁyﬁgﬂﬁ@iﬁ
lasanuazlasuinuewinndwian 5 slanwt ﬁwm%amwmaﬂiﬂé'avlmua%ﬁasmdmklmjwﬁ

lailésusiuewini(Radenahmad, et al., 2006)
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3.1 NTENARINENI DD BLDININ

AMIRNAUINTNI N BaWTNTY lagn1IAaLRanNz N80t ﬁmauﬁﬁmq 5-6 LAB% AN
WASITIRUN BN NTERaNLNaNITAN (9a1a'tN) Lmz/vﬁaﬁnﬂmummgﬂﬁﬂmw%{nﬁmaﬂu
LWANUNTINTAUATATITINT 920 uazgegiod dhanvhldidudulasldanuduiben
wds 91 -80 asatTalfos nwuaIIaTzRmUSumvadlnlaealasian (Inlagaslun
@un Estradiol  Way Progesterone)  lutihuzwingaw  lasldwannns Enzyme-linked
Immunosorbent Assay (ELISA) (Linskens, et al., 1986; Watanabe, et al., 2000) mﬂ"ﬂ’agam‘s
L@IBNUNENIN ST NTUAIBITAINAITIABNLINT=ALBY Estradiol 1¥inNU 129.03 pg/mL

A & o X
(Tangpong, et al., 2009) Tavuaaw ash
o & o v & A a & A . .

3.1.1 QUL NINIVIKAN e Palmae 1 INgeIgaI aa Cocos nucifera Linn. var.
Nucifera 818/3#14 5-6 R

3.12  dhusnisenuy I lumrust@uinn waInNIaIiINENIIG 812U

3.1.3  wistneznlgiesnelsunas 350 Jaffasderna vlvidutuwlasns
i:mﬂluéwizuuﬁmguﬁﬂumuquqmﬁgﬁ@h ﬁqmﬁgﬁ 40 pTALTeE  Lwan 20-30

a & | v A = A A ~ & PR v v o o

N ﬁnﬂuumvl,ﬂuﬂug] wibanulsngamni 80 avenuoalfus 1uwian 30 win I utiuee
Lﬂ%adﬁ’luﬁaqmﬂga‘]@‘hﬁqmﬁgﬁ -80 adenLalToR 1WA 17 TILN9 3NNWWAVINNEWIBauN
m’%w"lé"l:?ﬁaqm%gﬁ 20 avenwraLdas nawinluldnasay

3.1.4  &INNZWINBUATIIATLALLARAT LABBA (estradiol) warIzaulUsiaaanlsu
A o A
gsladafsvadlagailaaas

315 m’aﬁ]aauqmawﬁ'ﬁmnﬂumsﬁma%aaaszi’mmﬂéhazmﬁmzw%na'au, Tay

3% ABTS radical cation decolorization assay (UM of trolox equivalent antioxidant capacity)

3.2 nauADLH1INY

wihltlummesandunyanudn (IRC mice) ey a1y 8 dlank  mtin 25-30
N33 $1% 84 62 1@TLANIDIURATNARDINALG AAINLIFIRNT WRIINLIFRIVANUATINT
Ingnamalng fusawsd sLnemalng IIRIAFIVAN Lﬁmmylﬁaﬂn:qmwgﬁ 2312°C
= ' ) A & o 4 ' A = A o Py
FuRIEIN9 12 T2l09 wazda 12 Tl IWa1wisuaziinatnawatingd uwazdimafsuiagiaaiu

2 oA A ~ ' & o v o = Aa v & & Y a o A [
NINULRDUNNIWNITIUINILTDIBLIUIN ﬂ’]iﬂﬂ‘]&ﬂ’)’i]ill%ﬂid% vL@]ﬁx‘iIﬂix‘iﬂ’]i’)"i]ilLWE]"llﬂi‘]Jﬂ’Ti
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NNTUINAUSAITNNITIIUTITUNI LA I NAaa VANINLNRINUAN DL IRIA

PATAIFIININTD

3.3 msHanasola

mraaislinynasas laslditves Kimura uazamiz (1987) laswuanuan iwedy
anenaaulasld Pentobarbital Ussnmanuidutu 65 fadniudailanin lasnisdaidhni
¥a9 (Intraperitoneal injection, i.p.) MNtwHNGaTslTIFasTN908N udalg nuridagnviasily
vamesinsianiunale FIUAUNFUAILAN  (Sham-operated  animals) 2 ldTumIEea

1 = Q 1 a @ '
LA LINWILADE B I N1IAa3I Miaan

3.4  nsnegaunavasiilaealasonluiiuzninsaudanisannnzia3snaandiain
uazmign‘ﬁﬁmﬂmaomaﬁn{m?ja
minesaunavedlnlaealasauluimznisaudensaannzasuneandioss  uas
migﬂﬁnmwaama&,ﬁalﬁa Tasmsilewiuzninsauamunnududuaes Estradiol lwih
wewinson  uasflanuiuas 1 A39 TA919a0 08.00-09.00 . Builaniunasanmsaassluin
81 6 & F9anmMIANELeY Strehlow et al. (2003) wudmainsdaass llunyang
guWus C57/BL6 tnam 4 §Uawt szduvasealasiauanaswiotasnit 5 pg/mL luumed
NEUAILAN (sham-operated mice) fszauiaalasiawyinny 121£20 pg/mL unaliiiszauwad
auYABNIz (ROS) Radw 191£28% WguAUNguAILAY luﬂwsﬁﬂma%fﬁmm%aamﬂu 7
Ngx g 8z 6 62
ﬂﬁjuﬁ 1 ngunydndlaida3aly (Sham operated mice) + Tihazana
nquil 2 niunyaaIall (Ovarectomized mice) + Iiha=ana

NaNn 3 ﬂﬁjwhké’f@%avlﬂﬂﬁﬁ’mzw%nfjaum’ml,immmaa Estradiol 100 pg/kgBw/day

ﬂquﬁ 4 ﬂﬁjwkl,é'@%'avlﬁjﬂﬁﬁmzw%ndaumwm*’ﬁwﬁumaa Estradiol 200 pg/kgBw/day
ngun 5 mjm&éf@%’ﬂﬁﬂﬁﬁm:w%adaumwm*’ﬂu*‘ﬂmm Estradiol 400 pg/kgBw/day
mjwﬁ 6 n@;w%h@f@%ﬂﬂﬂﬁﬁmzw%ﬁaﬁjaummlﬂwﬁumm Estradiol 800 pg/kgBw/day
nguf 7 ngunudassly+li O-Estradiol 200 pgikgBw/day
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A 1 [ .
3.5 'n‘ﬁ'mii’.‘la%m‘mmaauu,nﬁgm'smnﬁ"wﬁa (hand-feeding)
L 1 [~3 v A . g a ada Y
maflauasnaseuunnygLdneieiie (hand-feeding) Lunalinidmileuanmasay
LLﬁWI;JL‘U’]’JLﬁﬂﬁ’JUfJa Lﬁaiﬁ%hbm’nLﬁﬂ"l,ﬁ%'umsmaaumumuﬂ%mmﬁ@”aomi A5nstlauans
o A AA va o \ A P v & .
maaummJamJ;dusmlmmmmmqmﬁ%mﬂamﬂmwﬂaumsmaau (gavage feeding,
A18 feeding needle) VWIALANANBMLALIINAANVMANITINAAEWaS 18 ¥anlany
. A aad « o °
(metal feeding needle) faaudansuunan 33mdumstloussnasauiuunIaalunsiians
maauaa"[ﬂgj%aa@mmmazﬂiuwwzmms I@ﬂ%’dﬁmﬁﬂumntﬁﬂnﬂﬁaﬁaumﬂﬁ%’umi
NARAL Lﬁaﬁwmmﬂ%mmmaams"n@1aauﬁﬁ]ﬂﬁuﬁﬁyjfl,uﬂ‘%mmmmgm 100 lulasdassiania
%ﬁfnﬁmg} 10 Y wavSuaInliin 1000 lulataas @@miﬁﬁaamimaauL%;jvfﬁuﬂau
813 InunraaduilansgInasausd bl luwraaaa1mis annseniginlaruvasdunnead i ng
NIzWzaNmT fae g auenvadduilenasiNedaminaseuliiiunasaaimsasluannszng
AINTIWIZEIWT NMIMT U aUENINARAUT FaI7iNA28AINNTENATIIININLNTIZ 1Y [ raea
= A & v v L 1 Y o = U 1
mmimawhbs:mmﬂaammﬂmma% uadaITzvatn lvviavasduilawatnisuneagladln
waaaaw Migamudaniasuiinlaa (aspirating) LT M1INAFOL maﬁﬂﬁ%%ﬁamﬂﬁ
daagIn s w SN Estradiol luihugwinidan Nnudadi 800 pg/kgBW USanas

300 pL dan1silaw 1 A9

Winaawy 1000 g flaw Estradiol luwsihuzwigan 800 pg
i wunaavy  30g  ilaw Estradiol lushuzwisan (800x30)/1000 = 24 pg

AMNMIAIVUINNEWI S oULTNTY WUINAT2AU Estradiol 129 pg/mL
aenuinimindamy 30 g flou Estradiol Tuihuzwingeu 24 pg U5u1as 186 uL
ihaieiouluhazana USudSinaslild 300 pLdanisilen 1 a3 (lasa3ounn 2 dland Ild

Ynasiiingsnadadnwina i LRTTUWIURUNINAA)

3.6 n’mﬁuéf’msi'laa"a'sl'a:LLazLa'lztﬁuLﬁaﬂmnﬁ'ﬂam&b (cardiac puncture)

3.6.1 AAWNTLANLLALAI8E19838ITUALLRAAANNTA D Iﬁ%ktaﬂmmnﬂunm 12 77139
(fasting blood)

3.6.2  #adnNTlasuRIINaRaULdUIAT 6 FUK ﬁkﬁl:gﬂﬁﬂm%ﬁﬁmﬁfmmmw
INRALGRE Pentobarbital TudSunaanuiduds 65 Saansudailansy lagdinsdiadinanin
Yia3 (intraperitoneal injection, i.p.)

3.6.3 ldyaridalunaiatesanuaztasriad (thoracic and abdominal cavity) ioLane
\iueiatniannialany (cardiac puncture) miﬁgmluv\aa@Lﬁuﬁaamuﬁa@ﬁﬁmﬂﬁmﬂu
FIINWLROAUTIA DoINWNITUTINIVDILREE

364  819l8aasananelsne (perfusion)  lasnsiRasazansnesinatwiwes

(phosphate buffer saline, PBS, pH 7.3) gt 4 aseiaald Wmeralainatnszaniiaan
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' o % o o A o = @ . [ AN o LA P A
atjanueEIZe8N AADIEIZAL ot lddns aragrietuzildazliinsdutanvadifaauas
a A
msmghma@
3.6.5 *ﬁnéhazmLﬁa@mnﬁﬂﬁm%ﬁnﬁaazmvlﬂﬁuﬁmnm%’s 3,000 80U LTI W% 10
a 1 A & =3 qzdl a = dl' a 6
wN Lmnmumﬂuwmammuvlmqm%{]w 20 DIFLTALTUR LNDTONITATIILATIEN
3.6.6 msm’%sméﬁasmLﬁaLﬁaﬁnﬂﬁmzmamhb
3.6.6.1 ﬁnéhama%mﬁaai’mzmaw%mﬁwﬁ’sal PBS, pH 7.3 amnnil 4 a4
a ) o a < 2 = P & A = ' S =
wadas wazliniviniaaaulawmaduiwan g ludninasnil PBS 1iu IDERRNGHIMBRIE !
3.6.6.2 ANOIUENTATANY PBS 91w 3 A9 Lﬁaﬁﬁmﬁa@ﬁﬂ'\mnﬁwaglu
. . & ¥
dratITwbanan bl
3.6.6.3 LGy PBS 713 Proteiase inhibitor U531613 1 188807 adluada819Tulitan
daua? nnuwinldualiazidoaiduitat@oany (brain - homogenate) A28LATBILARLLD LA
ANNLTIF (Tissue homogenizer) MEANNLTITLAU 2
3.6.6.4 datTuiaN leanmIuaaziduaawiuitatfaanuuad lddwiri e
éﬁmﬂ%aoﬂum%m"ﬁﬁ@muguqmﬁgﬁuuuﬁﬂﬁ:ﬁmwﬁasau 10,000 58U muguqmv\{]ﬁ"ﬁﬁ
4 pyenaidos LTwnan 1w inaduueniasTuiie (pellet) 88NINNFIBL (supernatant)
3.6.6.5 ﬁnd’mslaﬁLmﬂ%'uagjéﬁuuumaaéhasm%mﬁaﬁvlﬁwé'amsﬂmmnmw‘%u
e (pellet) lUamadanzimuSinalusdnluszavlulasnsy (microprotein)
3.6.6.6 msmmi’mzé’ﬂﬂiaﬂuéﬁaa’w%mﬁamamg lagltrann1Iainaia
> L= 1 ¥ { U =Y ‘é ] =) =) A { v
srauldsfuluaiatnaitatiia d1855v09 Bradford (1976) Sadlunmsitaseimisnitanannnsals
Iunws@iaaﬁwﬂ%uﬁmlﬂiauvlé’l@ymﬁﬂmﬂﬁﬂmmauqasz%dw Comassie brilliant blue G-250
AUTUIARLUULANIZIZ9  LHhadnAldRN1IZNIALTUT% Comassie brilliant blue G-250 32
oA k4 A A ° aaa o a A & A< a £ v
l¥Fuaveanthaalaiinnsind jasenulds@uezidfomduiintu S9sru1snaiaianis
{ =) ! v Y { a { {
g@ﬂﬁmmwaaﬁﬁmmﬂ@mﬁm%aamﬂnimﬂﬂmmma{ AANNLNIAAK 595 WIIwLNAT Loy

WisuisuiulTaullsduinagudayiinainda (bovine serum albumin, BSA)

3.7 MIARIANTRMReslfiAns

ﬂ’]i@]i’)ﬁﬁLﬂ‘i"ltﬁﬂ']’luﬂ%ﬂ@aaﬂ%L@%uLLazﬂ’]igﬂﬁ"laﬁ wawﬁaﬁﬁrmﬁa I@ U'?@LL@W?I%?T
2ad Superoxide dismutase, Glutathione peroxidase, Reduced glutathione ﬂ’li@T’mm&;&aﬁa‘iz
1a8 3% ABTS radical cation decolorization assay TATLAUMINALLTARINN Lipid peroxidation
(Malondialdehyde, MDA) lwiiaifla du awes 1o uazvala

3.7.1 MINTIILATLH Superoxide dismutase(SOD) activity las3Buad Sun WAz
Oberley (1988) (Sun, et al. 1988)

Superoxide dismutase (SOD) 1w Antioxodant enzyme ﬁﬁﬁ%ﬁ%ﬂﬁﬂu

. . v &, 6 6 a [ o =3 6
superoxide radical 1%13u lalasiauitasoanloduazaandian n13932330M3¥N9 UV ILEW Lars]
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. . . . . v . . =
Superoxide dismutase 1a# Xanthine/xanthine oxidase RNN3&319 superoxide radical Faaz'ld
JUEINTIAARVDY Nitroblutetrasolium (NBT) 3a&284 NBT n18811A8% 560 w1 luiaas lasf
1 Unit 184 SOD activity 61LYINNU 50% 2a4MI8UEIN1ILia NBT

3.7.2 N3ATI3LATIZA Glutathione peroxidase (GSH-Px) activity lag/l435v89 Beutler
(1977) (Beutler, et al., 1977)
. . & = ea o Y A
Glutathione  peroxidase (GSH-Px) 1utdulaiAvinninidfew GSH  uaz
lalavauiasanlad (H,0,) Idilu GSSG uaz H,0 ANUU GSSG axpnianlad Glutathione
reductase LAsuliidu GSH lagld NADPH Taniaaasvas NADPH figniaswiu NADP+ 1
ANEIARY 340 W IULNAT
3.7.3 MIATIATIEH Reduced glutathione (GSH)
Reduced glutathione (GSH) 3zpnidduulas Gyloxalase | 'ldiu S-lactoyl-
Qs aaa { = J { {
GSH JaUffsenfiiaduiianus1indu 240 wiluuas
3.7.4 mwmaﬁme:ﬁmsﬁma%aﬁmﬂ@sﬁ‘% ABTS radical cation decolorization
assay
Aa 6 2 Aa ada & ad wa
nmMIaMIANzEnIIduauyadas: lauds ABTS assay (uitnasaugmaniid
muﬂumsﬁma%aaaiﬂ@ﬂmﬁmmsa%aamz 22" azino-bis(3-ethylbenzthiazoline-6-sulphonic
+ ¢ &) { :‘ Aa a ' d £ o
acid) radical cation (ABTS") @ailluansnfiaindu mnluaaaamufﬂﬁmiﬁaaﬂqwﬁmuawa
Aa v o+ e o ad a o =l A o [
Bmizudy  ABTS” azpnamudvhdiiduness  lasvihmsneseuilisuidisuiunsasand
(trolox) Fudumadueyuadaszniilasiasuazguantd 1@eanuiaiud (vitamin E analog)
AaNuduTudng g Wan laazuaadluriievad trolox equivalent antioxidant capacity (TEAC)
3.7.5 MIATIINATIZR Lipid peroxidation (Malondialdehyde, MDA), TBARS assay
a & o A & o ' A o o
A3ATNINATANReULAoaG lae  lualaddnNdasnminasauldlasnisvin
Ujfsnnliifednunsalsleusinindududisnisdy hasnnluanizidunsaduduuazli
anwiou  axviliunseuladsdladiiadjiteriunialslennidyinuuuianizianzas azifia
a k3 Q Q =% a &
sadsznauBadauvasinaanladad ladnunialslensiyin (MDA-TBA complex) Tid&maY
DUFY LLST@Gmmﬂaulﬂsﬁuﬁ‘mmumsdmmms@@ﬂﬁuuaaaaﬂ ﬁnmulaﬁl,wﬂ%'ua%iﬁmuu
o A o A A =t ~ o
(supernatant) ldamaiadimIganduuasldnanuoniaiu 532 wilwaay ineilSouifisuniy
§1I8ZRDNNOU ADAA LTANINTT I
3.7.6 MIAMATNTAITLLFDIAa LA laLaznaaaLRea baLA 1@32AU Cholesterol,
Triglyceride, HDL-cholesterol, LDL-cholesterol, Glucose luidaa
3.7.6.1 M3IATIAINATZHA Cholesterol buldaa
AatasiaavanludlatiiaTianeglujdaaiasinesantaaines
(cholesterol esters) azpneiaulasianludnalasiaasaniasmnalsd (cholesterol esterase) A

AOLARLABIAA LAzNIA N UDET: (fee fatty acid) WAINULABLARLABIAAN LAINNNNTELDE LAZ
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]
a

AalamlaatanaaIzNiodLa 1%(;]"388"1\1 %ZQﬂaaﬂ%vL@ﬂ@ElLauqﬁﬁﬂaLﬂﬁL@aiﬂaaaﬂ%L@ﬁ

U
v

(cholesterol oxidase) l#ilunaiamaasanluzduasdlan (cholest-4-en-3-one) GF
. A { I
lalasiawinadoan’ad (hydrogen peroxide, H,0,) &vlalasiauinaiaanlod azgnilaouiu
a AA Aaa @ A a £ a a a
a1vUsznauad luidliuniifuas anuidusasuasniiadn wudIAwaTInuYIu A
dutuveinalamaasan J0dINIAANIULEY A1NBIARYK 500 W1luLaas
3.7.6.2 M3IATIINATER Triglyceride luiRaa
lasnfiwalsdazgnianlodlaa (ipase) dasaauldidunsalydu
A _ . & A & a
a3z (free fatty acids) Wazndleasea (glycerol) WAIINUUNALTETEANLAGTUITYNLANRY
WasnadIgnaannanaza3iudu lasWesiwa (adrenosine triphosphate, ATP) lastaulaindis
2708 LALUE (glycerol  kinase) lanandadundivasaanaaine (glycerol-3-phosphate) LRZBAI
lugulawasuna (adrenosinediphosphate, ADP) niiasaaWasinavzgnaandladiinlalans
andazGlaunaaina (dihydroxyacetone phosphate) uazlalasiauasoanlodlasionloinfis
a . { a & o
aveaWamiWnaandiag (glycerol phosphate oxidase) lalasiautteseanlodiiindnazyin
Uhisenuazilunenud In3u (4-aminoantityrine) uszaaalsiuoa (4-chlorophenol) Lozl
& A . o A AAd Aaa [ o AA A
weseandiag (peroxidase) lAm 33 IuiiuniFuas 1aanuduvasdnanueaan 520 wilu
) Aad a X & o o A a o '
Was anuduresFRifielwdusasiulasassnuiSunawedlasnaire 136 lual88190973
3.7.6.3 MIATIIATEHR HDL-cholesterol llian
150 phosphotungstic acid W&% Magnesium chloride (MgCl,) @n@znak LDL-Cholesterol,
VLDL-Cholesterol a2 chylomycron #ada1niwiien 11 HDL-colesterol ‘Eﬁdayjlud’mglﬁvlﬂwl
USunu cholesterol A8ATLALINWNLNNTATIVIG total cholesterol
3.7.6.4 N3ATI3ATH LDL-cholesterol (mg/dL) luidaa  lasld3itn15as79
v . . [ v @ Aad a £ a [ o
lasas9@ae Colorimetric method @39 3IaaNUITNTUDaIENIATWAsUNDESHIAIgN Lol
WwIaddazioalualaniaaiadfin KONELAB20 (Tokyo, Japan)
3.7.6.5 MIATIVINATILH Glucose luiiaa
Glucose a:gnaan%vlwﬂﬂmau"lﬁﬁﬁ glucose oxidase Thidu gluconic
. . ‘é . { a J o aAaAa Qs
acid LLae hydrogen peroxide ¢4 hydrogen peroxide ﬁm@mmzmﬂgﬂsmﬂu 4-
hydroxylbenzonic acid Wz 4-aminoantityrine laasUszneu quinoneimine AFUAY ANULTUURS
d' a J e o a v v a 1 A ai
ffelwzulsiua Ui inaenudutusamnglag Tadganauuain 500 wIluaa
3.7.7 MIa5Ia=auldsdu (micro-proteins) ludiagnsTuitaanniilattiady
VDML 835U9 Bradford (1976) lauaAunanmMT G99k
= . oy < aA g‘ A o aaa
& coomassie brilliant blue G-250 luanazidunsadimihanauasiariygisen
Aulds@n (micro-proteins) aztlasutduindudsddsurmnsaasiluandilfowldazdadu

‘3 A o A Aada 13’ Y v A a & A A
UV Gﬁdﬁ’]&l’]iﬂ@Ii’lﬁ]')@ﬂ’ﬁ?&@ﬂﬂ%uﬂdmadﬁﬂLﬂ@°II1LVL@ﬂﬁﬂLﬂiadﬁLﬂﬂI(ﬂﬂWI@&lL@lﬂi NN
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595 WILWLNAT Lﬁ"a%Lmﬂ:ﬁﬂ%mmeﬁJﬁTamzé’umiun%’uluﬁmﬁamnﬁaamaLf':aLﬁ'aﬁwawhb
losiSpufisuiudSinmlusdudayiiuanasgiuainia (bovine serum albumin)
3.7.8 mﬁmsﬁ:ﬁﬂ’a;&amaaﬁa
1561 Mean + SEM WazilaTe#in19adi@uuy One Way ANOVA laslisunsa
GraphPad Prism 4 (Chicago, IL, USA) uazidSauifisuuuunaranislaslsd Neuman-Keuls

Multicomparison Test 161 p<0.05 Da3IXANVUANAIDEINRDEIATYNIIARIEN



UNN 4

SILINBHANTTIVY

4.1 HANTIIATIVNIATEAL aa%’l}umwmm zszé’umsé’f'mmw ad mzn&l‘l%ﬁmzw%’nd aw

NAN1IATIIaTes luunalwiueninsaulasnafia Enzyme-linked  immunosorbant

assay wunlwshwewingeu 1 mL Usznaveas 173 - estrtadiol 1¥ianu 4.4 pg  uae
1 s e A g’ v 1 v v v é 1 s :‘

progesterone L¥i1AU 0.0047 ng #RINALAIBNINNENIMBaulRDUTw (1 mL TavinAuliae

S1denlaNaulTuNes 29.3 mL) ua9zlszauvas 17 P - estrtadiol YAy 129.03 pg/mlL ez

progesterone Winny 0.14 ng/mL ﬁﬂqmawﬁ’amiﬁ’mmg;&aaai: 3492.56 uM of Trolox equivalent

antioxidant capacity/mL @9L&aIlUaA1T19N 1

A13197 1 s:é’uaaﬂummzszé’u msﬁma% DRI wluﬁmzwﬁ"na ah)!

ThAVDIFNT ANNLTNT Y
1. Estradiols (pg/mL) 129.03
2. Progesterone (ng/mL) 0.14
3. Total antioxidant
(trolox equivalent antioxidant capacity/mL) 3492.56

orhinuswinsounluedouliaainaassfifinnududuas Estradiol 100, 200, 400 uas
800 pglkgBw/day anudey nasanswlsvinmsansnavasnlaealasawlwinuzwisan
damaasuudasszauinaalwdon luguludan ssduanyadanlwion sduauya
saresluilaosy aRaeseanlodluidan LLazaﬁm'ﬂa%aaﬂvlm@‘ﬁl,mf:aLﬁaﬁumaan@:wg
naaguwealle Usznauais ngunyAIuANLNG (Normal control; NC) nq’umamﬁmﬁwaan
(Sham operated; SO) ﬂéjmmaadﬁmﬁ@%ﬁ"ﬁi (Ovarectomized; OVx) ﬂﬁiuw@aadﬁﬁ@%’ﬂﬂjuaz
vL@T%Uﬁ’]&I:W%”]’JEiﬂ% (Ovarectomized-Young Coconut Juice; OVx-YCJ) ‘fdﬁizﬁum’lmﬂ'&lﬁumad
Estradiol 1¥inAu 100, 200, 400 Was 800 pg/KgBw/day LLazﬂsjumaaoﬁﬁ@%ﬂ‘*ﬂLL@:"L@?%’ULaaImL%u
§91ATZW  (Ovarectomized-Estradiol; OVx-E2) T4§lanaidiusunasszéu O - Estratadiol tinfiu 200

ng/KgBw/day Llwan 6 sland lasiSuldianInasaunainsninge 2 aUlens
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4.2 Namaoﬁwsw%’ndau@iaﬁmﬁfﬂﬂaw%ﬂmaa

Namaaﬁmﬁfniwhm@ammjumuquﬂﬂa ﬂéuﬂ@aaaﬁmﬁwaan mjumaaaﬁmﬁ@%ﬁ
o ﬂéjwmaaaﬁvlﬁ%'uﬁ’m:w%néauﬁﬁizﬁummﬁuiumaa Estradiol 100, 200, 400 W&z 800
pg/KgBw/day LLa:ﬂéjwﬁ"L@T%'u O-Estradiol 200 pg/KgBw/day Liuiian 6 dUand wadsingin wy
maamﬂmjmﬁm{'mﬁnvlaiLmﬂ@mﬁ'ummﬁﬁleéwﬁzy (0>0.05) lugnsivhnisldanasaues

LRAILA1I9N 2

l:l g/ L J a v | et [
MN179189N 2 %’W\uﬂ‘lﬂ}é‘ﬂ@]ﬂﬂ\‘] ﬂauuazmﬂmumimaauLﬂmwmm 6 sUan

Group Initial weight (g) | Final weight (g)
1.NC 35.75 + 1.21 36.65 + 0.78
2.80 35.31 + 1.43 36.79 + 0.85
3. OVx 34.84 + 1.18 38.69 + 0.74
4. OVx-YCJ 100 pg/kgBw 35.11 + 0.94 36. 81 +1.22
5. OVx-YCJ 200 pg/kgBw 35.84 + 0.79 37.92 + 0.59
6. OVx-YCJ 400 pg/kgBw 35.75 + 0.90 37.95 + 0.84
7. OVx-YCJ 800 pg/kgBw 35.52 + 0.60 38.18 + 0.65
8. OVx-E2 200 [Llg/kgBW 34.87 + 0.87 37.38 + 1.17

NC, Normal control; SO, Shamed operate; OVx, Ovarectomized mice; YCJ, Young

coconut juice; E2, O-Estradiol

4.3 Nam‘sﬁnmﬁwzw%’ndau@iaszé’uﬁmﬂaﬂgfﬂa‘lmﬁaﬂ

mnmi@mﬁmﬁm{ﬁmahlﬁamaw%maaﬂumjwg&mu«quﬂﬂa mjumugumﬁ@maﬂ nga
muQuEaaTIl mjwmﬁm%ﬁ"hiﬁ"lﬁ%fuﬁ’mzw%néauﬁﬁm’]mﬁu"ﬁmaﬁzﬁu TWlataalasian
CRELI LLazmjuﬁ"L@T%'uLaaI@sLaué'aLﬂiwzﬁ WU mjwkm@aaaﬁvlﬁ%'m{’mzwi”ndauﬁﬁmm
\INTWUDd Estradiol 200, 400 waz 800 pg/KgBw/day frzevihanalwdonanasfniduiasas
15.84, 22.54 Uaz 24.96 %G@i’]ﬂ’i’]ﬂﬁi&lﬂ’mqwﬁﬁ@%ﬂﬂ p819UNBEAY (p<0.05) LLazﬂﬁjuﬁ"L@T%“U
O-Estradiol 200 pg/KgBwiday Jszeusinanaluwdonaansdaiiuiosas 18.18 %o@ifm’jfm&j&l

augunaaisly adnalipddn (p<0.05) dauaadlunni 3
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3004

2004

1004

Glucose (mg/dL)

i 3 Aadsvasszauthaalwian (mg/dl) vasnynasasilaiummaseuiduim 6
fand e *p<0.05 iWalSuuifinunungunudaaisly (Ovx)

& v 1 1 o s 6
44 wansAansviNznINdandaszaulatnimelia

o a A A A o ' a
ﬁ]’]ﬂﬂ’]i@]i?ﬁ]it@]ﬂvlﬁliﬂﬂLGITE]vLWﬂuLaa@lLLazLuE]Lf;lE]@liJ‘llﬂdﬁ%ﬂ@ﬂﬂdiuﬂ@&m%ﬂ’lﬂq&lﬂﬂ@
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a a a o g A A [ v Aa 1 a a a .
Bugdu uazlszavlviuluifeagidadunaliiianduainisiuunuadaiadn@ (metabolic
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syndrome) (Julian, et al., 2002) lasluiazwinadeusl Estradiol agjluszaunilafiananinaan

N o o w . = ] a ' o :’ =) ¥ v a e
gnsleaanany  17-estradiol 391nazlinadanisanszauinanalifaalaaiona bntdeanuns
a@ma:aaauigﬁuﬁaﬂdn

= % =} A ‘:{' Qs Qs ' Qo 2/ £2
nnuansAnszaulaniime lidludeavemunasssnaasliuaz ldTuinznii
daundanuiduduves Estradiol  N132AUA199 uazngu I3y O-Estradiol 200  pg/kgBw/day
WU Iunﬁjwhmmaadﬁé’@%ﬂﬂLLaxvlﬁ%'uﬁm:W%na'auﬁﬁmwmﬁuﬁumaaEstradiol 100, 200,
400 uaz 800 pg/kgBw/day uaznguiilesu O-Estradiol 200 pg/kgBw/day fiszauvadlasniiae

6 1 a o o [ d' =i =4 % ] o o ' [ =1 6
lidaaasatsfitudamylionlSoufivununguaivauaasali nsaassesszaulasniisalsd
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aInan anafianuFuRusiuNINuesdugAundtusaziinalunsduganszuiunasay
losiu (lipolysis) ¥inlwnsalududaszlufentasas auains 3 wea & woa-Aolasinasas (VLDL-
cholesterol) lastasas wavinldlasndiwa lsdaaasonuluare (Ale asslnsous,  2543) &9
RaanaaINUM3 s U I laaalasianainninies AwuisasainiwmIsans lasnaima lsaannau
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2) ﬂ‘izéju LDL-cholesterol receptor iae 3) ﬂiz@'ju estrogen receptor (Merz, et al.,, 2004,
Tangpong, et al. 2009)
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o e 1 v a A' a C™ qzd&/
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dwez %] I d‘p dl dl s r=| U 0 dw dl nﬂ. aa
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NANNIANBIZAUNRaULADaA bae (Malondialdehyde, MDA) Gafluarsiansiinata
& A < L. i . A A A o o o A | o
wWaseandiatu (lipid peroxidation) lwdaauazluiiaifiody nIdaTeliinadenisanszauuas
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Abstract

Postmenopausal women experience a markedly increase risk of lipid disorders such as
obesity, diabetes mellitus, cardiovascular disease and oxidative stress cause by decreasing of
estrogen hormone. Hormone replacement therapy can lower that risk but can also increase the
risk of cancer, including breast cancer and uterus cancer. Phytoestrogen from plants might be a
safer alternative sauce of hormone replacement therapy and young coconut juice (YCJ) contain
phytoestrogen and other sex hormone. The purpose of this study is to investigate the effects of
phytoestrogen in YCJ on oxidative stress in ovarectomized mice, which is the model of
postmenopausal condition. Mice were divided into 8 groups, 6 mice per group. Group 1 was
normal control, group 2 was sham operate control and group 3 was ovactomized control fed with
water. Group 4, 5, 6 and 7 were ovarectomized mice fed with YCJ at the concentration of
phytoestogen 100, 200, 400 and 800 pg/KgBw/day, respectively. Group 8 was ovarectomized
mice fed with synthetic estrogen at dose of 200 ug/KgBw/day, once a day for 6 weeks. Blood
samples and livers were collected and analyzed. Results showed that Y CJ treated groups showed
no effect on body and uterus weight. Treatment with YCJ significantly decreased blood glucose,
triglyceride, cholesterol, LDL-cholesterol, lipid peroxide and supperoxide dismutase activity, and
increased blood HDL-cholesterol and total antioxidant capacity compared with ovarectomized
mice control group (p<0.05). This study indicates the effects of estrogen-like hormone and
antioxidant properties of phytoestrogen in YCJ which improved lipid metabolism and reduced

oxidative stress in ovarectomized mice.

Keywords: young coconut juice (YCJ), phytoestrogen, lipid, lipid peroxide, oxidative stress,

ovarectomized mice



1. Introduction

Increasing risk of lipid disorders such as obesity, diabetes mellitus, cardiovascular
disease and oxidative stress cause by decreasing of estrogen hormone were observed in
postmenopausal women. Since the introduction of hormone replacement therapy (HRT) into
gynecological medicine, estrogen or a combination of estrogen with progesterone has been
found to be a beneficial treatment for menopausal syndrome (Johnson, 1998; Hong, et al.,
1992; Mendelsohn and Karas, 1992) . However, in 2002, the Women’s Health Initiative
Investigators issued warnings of serious adverse effects with HRT, showing an increased
incidence of breast cancer, uterus cancer, as well as coronary heart disease, stroke, and
venous thromboembolism (Rossouw et al, 2002, Cuzick, 2008; Magnusson, et al., 1999;
Persson, 1996, Pritchard, 2001; Shapiro, et al. 2008). Phytoestrogen from plants might be a
safer alternative sauce of hormone replacement therapy. Consequently, the development of
alternative therapies for the prevention and treatment of menopausal syndrome in women has
received much attention since the warnings.

Low level of estrogen in menopausal woman show increased reactive oxygen species
(ROS) which are implicated in oxidative damage to various cellular macromolecules
(Strehlow, et al. 2003). Estrogen deficiency in the menopause is associated with the incline
of cardiovascular risk in women (Wenger, et al.1993; Colditz, et al. 1987). Increasing of
oxidative stress consequently pathogenesis of atherosclerosis (Darley-Usmar, et al. 1997).
Reactive oxygen species (ROS), superoxide, hydrogen peroxide and hydroxyl radicals, and
nitrative oxygen species (NOS), nitric oxide and peroxynitrite, exert direct cellular toxicity,
leading to endothelial dysfunction, proliferation, and apoptosis of vascular smooth muscle
cells (VSMCs) and putatively to the destabilization of atherosclerotic plagues (Darley-

Usmar, et al. 1997, Mates, et al. 1999). Glutathione peroxidase (GPX), catalase, and



superoxide dismutase (SOD) are the antioxidant enzymes within the vessel wall. (Oury, et al.
1996; Muzykantov,et al. 2001; Price, et al. 2000)

Phytoestrogens are naturally occurring compounds that are found in plants and in
most foods of plant origin. Phytoestrogens consist mainly of isoflavones, which are found in
high concentrations in soy and legumes, and lignans, which are found in a variety of fruits,
vegetables, and cereal products. Because phytoestrogens have a chemical structure that is
similar to that of 17B-estradiol, they may compete with estrogens for binding to estrogen
receptors (ERs) and may act as weak estrogen agonists or antagonists (Blier and Montigny,
2001). Increased soybean intake is often recommended for the prevention of cardiovascular
diseases and age-related cognitive decline (Celec, et al., 2007)

Young coconut juice (YCJ), Cocos nucifera (Arecaceae), contained phytoestrogen
and other sex hormone-like substances and was widely used as Thai traditional medicine. It
has been reported for the beneficial effects on delaying Alzheimer’s disease (AD)
(Radenahmad N, 2006). It is widely consumed because of its supposed beneficial health
effects in women (Campbell-Falck et al., 2000; Pummer et al., 2001; Anurag and
Radenahmad, 2006). Especially in East and Southeast Asian areas, YCJ is traditionally used
as contraceptive medicine (Brondegaard, 1973; Bourdy and Walter, 1992). Indonesian
people also believe that drinking YCJ affects fertility (Laszlo and Henshaw, 1954).
Chemically, YCJ contains estrogenic compounds such as 17p-estradiol, estrone, and estrone-
a-D-glucuronide, all of which bind the same binding site and can be detected by enzyme-
linked immunoassay (ELISA) or radioimmunoassay. Although it has been considered that
YCJ presumably serves as a substitute for female gonadal hormones (Punghmatharith 1988;
Radenahmad et al., 2006), little experimental evidence concerning any effecting of
phytoestrogen of YCJ on oxidative stress, lipid metabolism and lipid peroxidation activity in

ovarectomized mice, the menopausal like model.



Recently, more phytoestrogen herbal medicine has being used as alternative therapy
for the prevention and treatment of menopausal syndrome (Farah Idayu, et al.; 2010;
Radenahmad, et al., 2006; Limer and Speirs, 2004). Due to its natural constituent and
availability, natural herbs which obtained from natural our cease believed phytoestrogen of
YCJ toward effect profiles and provide greater effectiveness as compared to synthetic
estrogen available over the market. However, anti-oxidative stress and anti-hyperlidemia in
postmenopausal woman mechanism of the phytoestrogen in YCJ studies is not clearly
demonstrated. In consideration of previous findings, phytoestrogen of YCJ could be a
beneficial option in prevention and treatment for lipid disorders such as obesity, diabetes
mellitus, cardiovascular disease and oxidative stress cause by decreasing of estrogen hormone. In
the present study, we evaluated the total antioxidant capacity of YCJ, oxidative stress and
lipid metabolism in ovarectomized mice, the postmenopausal model. In accordance to the
tests, the estrogenic effect of YCJ on plasma and/or liver tissue homogenate glucose, lipid
profile, lipid peroxide, antioxidant enzymes, superoxide dismutase and glutathione
peroxidase, glutathione level. The effect of YCJ on body weight and uterus were also

simultaneously investigated in the present study.



Material and Methods
Animals

Female ICR albino mice were purchased from Thailand animal research center
(Bangkok, Thailand) and were adapted to laboratory conditions for at least two weeks before
the start of the experiments (six mice per cage). Animals had free access to food and water.
The cage floors were covered with wood shavings, and the mice were handled twice per
week when the cages were cleaned. The temperature was maintained at 23 + 2°C, and a
12/12-h light/dark cycle was controlled automatically (lights on/off at 07:00/19:00,
respectively).Experiments were conducted in accordance with NIH guidelines and Walailak

University Animal Ethic Committee Guide for Animal Experimentation.

Surgical procedure

Following the general method outlined by Kimura et al. (1987), the ovaries were
resected bilaterally at nine weeks of age. Briefly, each female mouse was anesthetized with
sodium pentobarbital (65 mg kgBw, i.p.) before being placed on its ventral surface without
restraint. Following an incision, made with a small pair of scissors and forceps, the
periovarian fat was grasped, and the ovary was pulled through the opening in the
musculature. A ligature was placed around each ovary and Fallopian tube before the ovaries
and periovarian fat were resected bilaterally. Sham-operated animals underwent the same

procedure, but without resecting the ovaries.

Young coconut juice (YCJ) preparation
The natural YCJ was extracted from 5-6-month-old fruit (Cocos nucifera) by
Walailak Medical Laboratory and Research Centre (Nakhon Si Thammarat, Thailand).

Young Coconut juice was collected and was concentrated freeze dried using pre-freezed



EYELA-PFR-1000 and Lyophilized using EYELA FDU-2100 (Tokyo, Japan). The
concentrated YCJ was used to determine for 17p3-estradiol, progesterone and total antioxidant
capacity. The levels of 17p-estradiol and progesterone in YCJ were 129.03 pg/mL and 0.14

ng/mL, respectively.

Experimental design

The experiments were designed to investigate whether YCJ altered the oxidative
stress and lipid metabolism, 48 female mice were divided into 8 groups, 6 mice per group.
Group 1 was normal control, group 2 was sham operate control and group 3 was ovactomized
control fed with water. Group 4, 5, 6 and 7 were ovarectomized mice fed with YCJ at the
concentration of phytoestogen 100, 200, 400 and 800 pg/KgBw/day, respectively. Group 8 was
ovarectomized mice fed with synthetic estrogen at dose of 200 pg/KgBw/day, once a day for 6
weeks. YCJ and estrogen were administered orally in a volume of 0.1 mL per 10 g of body
weight. Chronic treatment effects on oxidative stress and lipid and lipid peroxide levels were

determined and blood samples and livers were collected and analyzed.

Measurement of uterine weight

After the termination of the treatment, all animals were sacrificed with an overdose
of sodium pentobarbital. The uterus of each animal was resected quickly, together with the
periovarian fat and integrated blood vessels. Then, the fat and blood vessels were removed,

and the uterus was weighed after the entire surface had been blotted with clean filter papers.

Determination of the total antioxidant capacity in YCJ, plasma and liver tissue
The antioxidant capacity was based on percentage inhibition of free radicals

generated from the reaction between 2, 2’-azino-bis (3-ethylbenzthiazoline-6-sulpholic acid



(ABTS) and potassium persulfate (Re et al. 1999). ABTS radical cation (ABTS™) was
produced and kept in the dark at room temperature for 16 h before use. ABTS™ solution was
diluted with PBS, pH 7.4, to an absorbance of 0.70 (+0.02) at 734 nm. Solutions of TL
phenolic extract and samples of plasma and liver tissue homogenate were diluted prior to the
test for inhibition of ABTS radical formation. The percentage inhibition was estimated from
a standard curve, constructed known concentrations of standard anti-oxidant Trolox®. The
total antioxidant capacity was expressed as Trolox equivalents antioxidant capacity (TEAC,

umole Trolox equivalents/mL or g tissue protein).

Determination of anti-oxidant enzymes in plasma and liver tissue

The level of the anti-oxidant enzymes glutathione peroxidase (GSH-Px) in samples
of plasma and liver tissue homogenates was based on a well-established method of Paglia
and Valentine (1967) and it was determined according to manufacturer’s instructions
(Randox laboratories, Antrim, United Kingdom). Briefly, GSH-Px enzyme catalyzes the
oxidation of glutathione, which was subsequently reduced by the enzyme glutathione
reductase with concomitant oxidation of NADPH to NADP*. The decrease in absorbance at
340 nm was indicative of GSH-Px activity. GSH-Px activity was expressed as U/mL in
plasma and U/mg brain tissue protein. Subsequently, glutathione in the was converted to S-
lactylglutathione with methylglyoxal (0.09 mL, 0.1 M) and glyoxilase | (0.01 mL), after
adding 0.2 mL of DTNB (0.04%) in potassium phosphate buffer (2 M pH 7.0), 0.2 mL of
phosphate buffer (0.02 M pH 7.0), 1.1 mL of tris buffer (pH 8.0) and 0.3 mL of albumin
(1%). The content of glutathione was calculated and expressd as U/mL in blood and U/mg
protein in liver tissue). The level of another anti-oxidant enzyme, namely super oxide
dismutase (SOD) was determined with the use of Dojindo’s highly water-soluble tetrazolium

salt to produce water-soluble formazan dye upon reduction with superoxide anion (Sigma-



Aldrich, Buchs, Switzerland). The rate of the reduction with O, was linearly related to the
xanthine oxidase (XO) activity, and was inhibited by SOD. One unit of SOD activity was
defined as the amount of sample needed to obtain 50% inhibition of SOD activity that could
be quantified by measuring the decrease in the color development at 440 nm. SOD activity

was expressed as U/mL plasma SOD and U/mg brain tissue protein.

Determination of glucose, cholesterol, triglyceride, LDL-cholesterol and HDL-cholesterol.

Plasma fasting cholesterol, triglyceride, LDL-cholesterol and HDL-cholesterol
levels, and plasma glucose levels were analyzed after treatment using enzymatic colorimetric
method using KONE LAB20 (Tokyo, Japan) [Tietz NW. Clinical guide to laboratory tests,
Philadelphia, W.B. Sanders Co.; 1995.]. The cholesterol, triglyceride, LDL-cholesterol and
HDL-cholesterol levels, and plasma glucose levels levels were compared with a standard

curve and they were expressed as mg/dL of plasma or mg/g protein of liver tissue protein.

Determination of lipid peroxidation in blood and liver tissue

Malondialdehyde (MDA) was used as a measure of lipid peroxidation (Smith,
1985). Briefly, samples of plasma and liver tissue homogenate were incubated with
thiobarbituric acid, boiled for 30 minutes, and centrifuged. Lipid peroxide levels in the
resultant supernatant were measured with spectrophotometer (Shimadzu, Kyoto, Japan) at
595 nm. The lipid peroxide levels were compared with a standard curve constructed from

MDA and they were expressed as umol/L of plasma or umol/g of brain tissue protein.



Statistical analysis

Data were expressed as mean + SEM for each group with 6 mice per group.
Significant differences in measured variables among groups were assessed with the
GraphPad Prism4 software (Chicago, IL). One-way analysis of variance (ANOVA) was used
to compare treatment groups, followed with Newman-Keuls, post hoc test for multiple
comparisons. Differences in body weight gain among groups of mice were tested with
paired t-test. The p values of < 0.05 were considered to identify statistically significant

levels.



Results

Effects of young coconut juice on body and uterus weight

Table 1 shows animal body weight no changes of YCJ treatments in mice. There
were no differences in initial body weights or final body weights among animals in various
groups (p>0.05). Treatment with synthetic estrogen did not effect of body weight of mice
(p>0.05). Ovarectomized mice (OVx) groups show significant reduced uterus weight
compared with normal control (NC) and shamed operate (SO) group (*p<0.05). There were
no effect on YCJ and synthetic estrogen treatment on body and uterus weight among

ovarectomized mice in various group (p>0.05) as show in Table 2.

Effects of young coconut juice on blood glucose levels in mice
Significant decreased (*p<0.05) in plasma glucose-concentrations were observed in
ovarectomized mice exposed to YCJ at 200, 400 and 800 pg/kgBw and estrogen 200

ng/kgBw (*p<0.05) compared with ovarectomized vehicle-treated mice (Fig. 1).

Effects of young coconut juice on blood and liver cholesterol and triglyceride levels in
mice

Plasma and liver cholesterol and triglyceride levels were greater in the group of
ovarectomized mice treated with vehicle control. YCJ show significant reduced both

cholesterol and triglyceride in blood and liver in the groups of ovarectomized mice treated at



100, 200, 400 and 800 pg/kgBw (*p<0.05) as well as show in the group of estrogen

treatment (Fig. 2A, 2B, 2C, 2D).

Effects of young coconut juice on blood LDL-cholesterol and HDL-cholesterol levels in
mice

Plasma LDL-cholesterol levels were greater in the group of ovarectomized mice
treated with vehicle control. YCJ show significant reduced LDL-cholesterol in blood in the
groups of ovarectomized mice treated at 100, 200, 400 and 800 pg/kgBw (*p<0.05) as well
as show in the group of estrogen treatment (Fig. 3A). Plasma HDL-cholesterol levels were
lower in the group of ovarectomized mice treated with vehicle control. YCJ show significant
increased HDL-cholesterol in blood in the groups of ovarectomized mice treated at 100, 200,
400 and 800 pg/kgBw (*p<0.05), but no significantly increased in the group of estrogen

treatment (Fig. 3B).

Effects of young coconut juice on blood and liver lipid peroxide, malondialdehyde (MDA),
levels in mice

Figure 3C and 3D shows effects of treatments on levels of malondialdehyde (MDA)
in samples of plasma and liver tissues. Plasma and liver MDA levels were greater in the
group ovarectomized (OVx) vehicle-treated mice than in the normal and shamed operated
control group ('p<0.05). Treatment with YCJ or with estrogen at 100, 200, 400 and 800
pg/kgBw or 200 ng/kgBw reduced effects of ovarectomized mice, the post menopausal like

model on levels of MDA in plasma and liver ("p<0.05).



Effects of young coconut juice on blood and liver antioxidant capacity and glutathione
levels in mice

Figure 4A and 4B show effects of treatments on levels of anti-oxidant capacity and
antioxidant glutathione level in the plasma. Mean levels of total anti-oxidant capacity and in
plasma of the ovarectomized control group was significant lower than that of the normal
shamed operated control ('p<0.05). Treatment with YCJ or estrogen at 100, 200, 400 and
800 pg/kgBw or 200 ug/kgBw cause marked increases in total anti-oxidant capacity in the
plasma and liver ('p<0.05). Ovarectomized mice show without causing plasma glutathione
levels to increase and in the group treatment with YCJ or estrogen show no effect on
glutathione levels (p>0.05)(Fig. 4C and 4D).

Effects of young coconut juice on blood and liver total antioxidant capacity levels in mice

Mean plasma and liver level of catalytic superoxide dismutase (SOD) activity was
greater in the ovarectomized micc group than in the control and shamed operated group
("p<0.05). Treatment of YCJ or with estrogen at 100, 200, 400 and 800 pg/kgBw or 200
ug/kgBw cause marked reduced effects of ovarectomized mice on levels of SOD activity in
plasma and liver ('p<0.05) (Fig. 5A and 5B).

Mean plasma and liver level of glutathione peroxidase (GSH-Px) catalytic activity
without causing plasma was greater in the ovarectomized mice group and in the group
treatment with YCJ or estrogen show no effect on GSH-Px activity (p>0.05) (Fig. 5C and
5D).



Discussion

In the present study, we tested whether young coconut juice (YCJ) as well as
estrogen could act as antioxidative and anti-hyperlipidemia by direct impact on antioxidative
defense mechanisms in ovarectomized micc, the menopausal like woman. Estrogen
deficiency counts as an independent coronary risk factor. Our results of estrogen-deficient
animals confirm a potentially important interaction of sex steroids with SOD and GSH-Px
activity and lipid metabolism. Lipid peroxide, the lipid peroxidation product, was observed
increase in blood and liver tissue of ovarectomized mice with consistency of increased
cholesterol, triglyceride and LDL-cholesterol (Fig. 2 and 3). We have also shown that the
sign of estrogen deficiency such as SOD and GSH-Px activity can be alleviated by treatment
with YCJ at 100, 200, 400 and 800 pg/kgBW or estrogen at 200 ug/kgBw (Fig. 5A, 5B).
Estrogen may be enhanced SOD and GSH-Px activity and the glutathione level are altered by
estrogen or YCJ (Fig.4 and 5).

Estrogen deficiency in ovariectomized mice, ecSOD and MnSOD expression was
decreased and superoxide release was increased has been reported by Strehlow, et al. (2003).
Hormone replacement as well as SOD substitution prevented these potentially harmful
effects. Most likely, the mechanism(s) underlying protective effects of YCJ involve
improvement on total antioxidant capacity, maintenance of antioxidant enzyme activity in
the blood and liver with reduction of cell damage because of accelerated lipid peroxidation.
(Fig. 3C and 3D). Treatment with YCJ was found to ameliorate oxidative stress and reduce
lipid peroxide levels (Fig. 3C and 3D). Moreover, treatment with YCJ or estrogen show no
effect on the glucose level, body weight and uterus weight (Fig.1, Table 1 and 2)

Our interpretation is consistent with a previous study findings that ovariectomy led to

lipid peroxidation in blood and liver tissues of rats, but, estradiol and progesterone



supplementations to the ovariectomized rats protect against lipid peroxidation to a significant

extent (Esma, et al., 2007). Antioxidant properties of YCJ which also showed high levels of

total antioxidant capacity, 3492.56 trolox equivalent antioxidant capacity might be of
potential uses as a anti-oxidative stress. Figure 4A and 4B, we have shown increase in total
anti-oxidant capacity in blood and liver of mice after receiving YCJ at 100, 200, 400 and 800
pg/kgBw or estrogen 200 pg/kgBw for 6 weeks received (*p<0.05). We attribute the marked
increase in plasma total antioxidant capacity to a range of biologically active metabolites
produced by liver metabolism of estrogenic compounds in the YCJ administered. Similarly,
phytoestrogen, formononetin from Trifolium pratense (red clover), showed antioxidant
effects and estrogenic effect in serum, liver, heart and kidney of ovarectomized mice (Mu, et
al., 2008).

As with YCJ or estrogen administrative were found to alleviate ovarectomized mice-
induced oxidative stress and lipid metabolism in blood circulation and liver. Estradiol
contributes to the lipid metabolism to eliminate VLDL-cholesterol synthesized in liver which
is further reduced triglyceride in blood circulation. Estrogen also inhibited lipolysis,
improved insulin resistant and reduced triglyceride levels (Mei-Lian L, et al., 2004;
Wangen, 1995). Phytoestrogen in soy bean has been reported inhibited lipase activity and
changed HDL-2 to HDL-3 lead to reduced triglyceride and increase HDL-cholesterol in the
blood circulation and liver tissue. (Sophie, et al., 2004, Julian, et al., 2002; Wangen, et al.,
1993, Tangpong, et al., 2009).

The present study, we focus on SOD and GSH-Px because the substrates of these
enzymes were O, and H,O, which were increased in ovarectomized mice (Rivarov et al.,
1981; Rivarov and Bochev, 1982). We hypothesized that a decrease in activity of the
enzyme superoxide dismiutase and glutathione peroxidase may be the result of

ovarectomized-mediated estrogen depletion led to induce oxidative damage to the plasma



membrane of red blood cells and hepatic cells with subsequent increased malondialdehyde.
Treatments with synthetic estrogen and YCJ support of our hypothesis, the levels of
malondialdehyde, the biomarker of lipid peroxidation, showed a decrease in the plasma and
improved the activity of superoxide dismutase and glutathione peroxidase enzyme.

In conclusion, we have shown that lower level of estrogen can cause oxidative stress
and hyperlipidemia. We have also shown that alterations in biochemical markers of
oxidative stress in blood and liver of ovarectimized mice are consistent with the hypothesis
that cellular and molecular damage mediated by free radicals may constitute pathogenesis of
estrogen deficiency. In YCJ and synthetic estrogen experiments, both YCJ and estrogen
similarly alleviate symptoms of menopausal model. Taken together, YCJ is high total
antioxidant capacity levels which can be tolerated oxidative stress and reduced risk of

cardiovascular disease. YCJ may be of use in the treatment of menopausal symptoms.
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Figure legends

Figure 1. Effects of young coconut juice and estrogen treatment on glucose levels. The
values shown are mean + SEM and are the average of three independent. “Indicate
statistically significant differences among groups of mice, with 6 mice in each group (*P
<0.05).

Figure 2: Effects of young coconut juice and estrogen treatment on cholesterol in blood
(2A) and cholesterol in liver tissue (2B). Effects of young coconut juice treatment on
triglyceride in blood (2C) and triglyceride in liver tissue (2D). The values shown are mean +
SEM and are the average of three independent. ~Indicate statistically significant differences

among groups of mice, with 6 mice in each group (*P <0.05).

Figure 3: Effects of young coconut juice and estrogen treatment on LDL-cholesterol in
blood (3A) and HDL-cholesterol in blood (3B). Effects of young coconut juice treatment on
malondialdehyde (MDA) in blood (3C) and malondialdehyde (MDA) in liver tissue (3D).
The values shown are mean + SEM and are the average of three independent. “Indicate
statistically significant differences among groups of mice, with 6 mice in each group (*P
<0.05).

Figure 4: Effects of young coconut juice and estrogen treatment on total antioxidant
capacity (ABTYS) in blood (4A) and total antioxidant capacity in liver tissue (4B). Effects of
young coconut juice treatment on glutathione levels in blood (4C) and glutathione levels in
liver tissue (4D). The values shown are mean £+ SEM and are the average of three
independent. “Indicate statistically significant differences among groups of mice, with 6 mice

in each group (*P <0.05).

Figure 5: Effects of young coconut juice and estrogen treatment on superoxide dismutase
activity in blood (5A) and superoxide dismutase activity in liver tissue (5B). Effects of
young coconut juice treatment on glutathione peroxidase activity in blood (5C) and
glutathione peroxidase activity in liver tissue (5D). The values shown are mean = SEM and
are the average of three independent. “Indicate statistically significant differences among

groups of mice, with 6 mice in each group (*P <0.05).
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Table 1: Effects of young coconut juice and estrogen on body weight

Group Initial weight (g) | Final weight ()
1.NC 35.75+1.21 36.65 + 0.78
2.50 35.31+1.43 36.79 + 0.85
3. OVx 34.84 +1.18 38.69 +0.74
4. OVx-YCJ 100 pg/kgBW 35.11 + 0.94 36.81 +1.22
5. OVx-YCJ 200 pg/kgBW 35.84 + 0.79 37.92 +0.59
6. OVx-YCJ 400 pg/kgBW 35.75 + 0.90 37.95 + 0.84
7. OVx-YCJ 800 pg/kgBW 35.52 + 0.60 38.18 + 0.65
8. OVx-E2 200 pg/kgBW 34.87 +0.87 37.38 + 1.17

Numbers are the mean_+ SEM values of 6 per each group determinations. Statistical

analysis show no significant between group, p>0.05.




Table 2: Effects of young coconut juice and estrogen on uterus weight

Uterine weight (mg)
1.NC 105.27 + 8.21*
2.50 103.96 + 10.43*
3. OVx 34.84 +1.18
4. OVx-YCJ 100 pg/kgBW 32.11+0.94
5. OVx-YCJ 200 pg/kgBW 31.84 +0.79
6. OVx-YCJ 400 pg/kgBW 31.75 + 0.90
7. OVX-YCJ 800 pg/kgBW 31.52 + 0.60
8. OVx-E2 200 pg/kgBW 34.87 +0.87

Numbers are the mean + SEM values of 6 per each group determinations. *P<0.05

significant different of OVx groups and NC and SO group.
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Anti-oxidant and anti-hyperlipidemia activities of
young coconut juice phytoestrogen in ovarectomized mice
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Postmepnopausal wBménexgeriénce a markedly increase risk
of lipid disorders—stct—as—obesity,— diabetes mellitus,

cardiovascular disease and oxidative stress cause by decreasing
of estrogen hormone. Hormone replacement therapy can lower
that risk but can also increase the risk of cancer, including breast
cancer and uterus cancer. Phytoestrogen from plants might be a
safer alternative sauce of hormone replacement therapy and
young coconut juice contain phytoestrogen and other sex
hormone. The purpose of this study is to investigate the effects of
phytoestrogen in young coconut juice on oxidative stress in
ovarectomized mice, which is the model of postmenopausal
condition. Mice were divided into 8 groups, 6 mice per group.
Group 1 was normal control, group 2 was sham operate control
and group 3 was ovactomized control fed with water. Group 4, 5, 6
and 7 were ovarectomized mice fed with young coconut juice at
the concentration of phytoestogen 100, 200, 400 and 800
pg/KgBw/day, respectively. Group 8 was ovarectomized mice fed
with synthetic estrogen at dose of 200 mg/KgBw/day, once a day
for 6 weeks. Blood samples and livers were collected and
analyzed. Results showed that young coconut juice treated groups
showed no effect on body and uterus weight. Treatment with
young coconut juice significantly decreased blood glucose,
triglyceride, cholesterol, LDL-cholesterol and lipid peroxide, and
increased blood HDL-cholesterol and total antioxidant compared
with ovarectomized control group (p<0.05). This study indicates
the effects of estrogen-like hormone and antioxidant properties of
phytoestrogen in young coconut juice which improved lipid
metabolism and reduced oxidative stress in ovarectomized mice.

Keywords: young coconut juice, phytoestrogen, lipid, lipid
peroxide, oxidative stress, ovarectomized mice
Menopause
Estrogen ¥/
Metabolic ! Oxidative |
syndrome stress 1
. |- =-====== |
Obesity I
Hyperlipidemia | Coronary Heart disease
Coronary Heart Disease I Neurodegenerative disease |
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Objective

To study the Anti-oxidant and anti-hyperlipidemia activities
of young coconut juice phytoestrogen in ovarectomized mice.

Young coconut Juice

L

Young coconut juice

OH
N
Xy
HO o

Phenolic ring

Phytoestrogen

Estrogenic effect

Estrogen

No gro* of bacterial

contamination, Nutrient agar

Levels of 17p-Estradiols,

hg'*, Nantawan Uthaipan?, Chonthicha Wonguan?, Anongrat Thangliamnak?

s |and Public Health, Walailak University, Nakhon-Si-Thammarat, 80160, Thailand, *rjitbanj@wu.ac.th

:Young coconut juice showed no effect on body
weight of OVx mice (p>0.05)

Group Initial weight (g) | Final weight
()]

1.NC 35.75+1.21 36.65 +0.78
2.S0 35.31+1.43 36.79 + 0.85
3. 0Vx 34.84+1.18 38.69 +0.74
4. OVx-YCJ 100 pg/kgBW 35.11+0.94 36.81+1.22
5. OVx-YCJ 200 pg/kgBW 35.84 + 0.79 37.92 +0.59
6. OVx-YCJ 400 pg/kgBW 35.75 + 0.90 37.95+0.84
7. OVx-YCJ 800 pg/kgBW 35.52 +0.60 38.18 +0.65
8. OVx-E2 200 pg/kgBW 34.87 +0.87 37.38 + 1.17

“w Young coconut juice reduced glucose level in
blood of OVx mice (p<0.05)

v Young coconut juice reduced cholesterol level in
blood and liver tissue of OVx mice (p<0.05)

Cholesterol (mg/dL)

Cholesterol level

: Young coconut juice reduced triglyceride level

in blood and liver tissue

of OVx mice (p<0.05)

Triglyceride (mg/dL)

200

Triglyceride level in liver
(mg/mg protein)

e

Progesterone and Total
antioxidant capacity in
young coconut juice

Estradiols (pg/ml) 129.03
Progesterone (ng/ml) 0.14
Total antioxidant

(trolox equivalent 3492.56

antioxidant

capacity/mL)

Pre-freezed at - 40 *C for 20-30 min
by EYELA-PFR-1000

Freezed and dried at - 80 °C for 30 min

Lyophilized at -80_°C for 17 hr
by EYELA FDU-2100

EXperimental a

Normal control, Sterile water
Ovx control, Sterile water

SO control, Sterile water

B A R 0

Euthanized | sweeks
Liver tissue Liver tissue
collection collection

OVx + YCJ-Estrogen 200 pg/kgBW
OVx + YCJ-Estrogen 400 pg/kgBW
OVx + YCJ-Estrogen 800 pg/kgBW

OVx + Estradiol 200 pg/kgBW

“w Young coconut juice reduced LDL-cholesterol

of OVx mice (p<0.05)

and increased HDL-cho

lesterol level in blood

LDL-cholesterol (mg/dL)

$°
SR
O Q¢ O &
R
" o

HDL-cholesterol (mg/dL)

P W
S

: Young coconut juice increased total antioxidant
capacity level in blood and liver tissue of OVx

mice (p<0.05)

Plasma ABTS (M of TEAC)

Liver ABTS (uM of TEAC)

OVx + YCJ-Estrogen 100 pg/kgBW

Young coconut juice play a function role

This study was supported by Thailand
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Effects of Phytoestrogen in Young Coconut Juice on Oxidative Stress

and Tissues Damage in Ovarectomized Mice
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€ uzns19

TduznFiniived a1y 5-6 lnau
% d9/ 1% | %
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%’3 Pre-freezed

AINUINEZNI9 14 flask
21416 1000 ml UTNm9 350 ml

}

ore-freezed N OUNNN -40°C
U910 20-30 U
TaelEiATa9 EYELA-PFR-1000

}

Pre-freezed
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¥ Freeze dry

NenIUN -80°C
I ) =
agi9tiag 30 W

Freeze dry
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¥ Lyophilized

Y Y

NMuNznF I I dndulagnisldiaseas Lyophilizer 289 EYELA FDU-2100

=)

NORIMNN -80 avrLIaEaa uan 17 dalus
% 1% v v ¥ Y % a
sautnznFdnduddoaiulunmuenta

1

NUNQUUNN -20 29ALTALTEIA

1

#49/99432AL Estradiols WAy Progesterone .



* NANITASIATEAL Estradiols, Progesterone

LAZAITATUAYNADATEIIN I UUINENS 122D ULTN YU

(trolox equivalent antioxidant capacity)

Estradiols (pg/ml) 129.03
Progesterone (ng/ml) 0.14
Total antioxidant
3492.56
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1. LA TANADIUN

- ieatlaenide taaeumae 40% Formaldehyde

1%

- AUIANA U IRLN 24+ 2 a9ATLIALTA

a

- 198979 12 FaTus wazis 12 d9lug
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2. LATENNTILALINATDINY

3.1ASENANWITLASUN

o/
Q/

N ~ e~ Y
4 APTARUNARDY (UUTNLAN) INALEE D12 5 Fa1u an
AUAARNIVIARBINIA LA NUNINEIRUFIUATUATUNS
INLLAAMIA LA ITUIU 50 A9
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Q/

(] I 1 % =1
5.uenuyaantlu 8 NaN NANAT 6 A AU

ﬂzg'uﬁl 1: NANAILAN Whinazen

mjuﬁl 2 : NQNAILANKIFANGEN Whirazen

N 3 mﬁummuﬁm%’ﬂﬂj Winazans

ﬂ@:ﬁ\l‘ﬁl 4 : nQNFAR LY Iiinuen¥1agau 100 pg/kg BW/day
mjaﬁi 5 : naNAnRTla Iinueninagau 200 pg/kg BW/day
ﬂ@:ll‘ﬁl 6 : NQNANTLY inuniagau 400 pg/kg BW/day
ﬂ@:ﬁ\l‘ﬁl 7 : nquAndaly Whinauzn¥agen 800 pglkg BW/day
mju‘ﬁ' 8 : nquAniald Wiealnsiaudansnzii 200 pgkg BW/day
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o a & al a ¥ & LY
6. Usuanmnuy lusarunaesmesanly wWuean 1 ddann
7. insansala ngun 3-8 waziAAuaanlungun 2

8. FaudnUnuynasasdaladIuniafe sz 25-30 nFN/AY

20



21



Iransnaaauiisen 1
AU 3u1m3 300 pl IneBals
T 20 fugnen - 31 AATAN 2552
Huaan 6 dilendd
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Fasting 12 hi.

[ \nanaINRlany ]
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Blood glucose Total antioxidant

Lipid profile  Lipid peroxide
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Total antioxidant

Lipid peroxide

~N

J
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Litium heparinnized tube

Liver

|

Homogenized tissue

|

& o o
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TnelfATa93Ar2ionTulR (KONELAB 20)

1. NITASINVATZAUUIAIR L ULADA 1L
UaNN13 Enzymatic technique 198135 Glucose oxidase

2. NN5ASAIVATLAL LUNULULADA

2.1 Total cholesterol l1anng enzymatic technique

2.2 Triglyceride lduannng enzymatic technique
2.3 HDL-Cholesterol Fi#ann1s enzymatic technique

2.4 LDL-Cholesterol Auanulag lign3aas Friedewald Lazmnse
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MFIATTAUAITAIUBAYNADATETIN L ULAANA
MFIATEAUANTATUAYYADATTTIN UL aLEDAY

N19A52996 Superoxide dimutase, Glutathione peroxidase
activity Wag Glutathione level lutaan wazlutiiatgany

nsaauatiatlasaanladn (lipid peroxide) luiaan
IPeN19799252AL malondialdehyde (MDA)

nsaamatlatiladaanlds (ipid peroxide) luiiiatgasis
IPeIN197M392526L malondialdehyde (MDA)
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€2 14F1 Mean + SEM WAZALATIEINI94DAULIL One Way ANOVA
€2 T1sunsa GraphPad Prism 4 (Chicago, IL, USA)

€ uFauituuuuvanenieingld Neuman-Keuls Comparison Test
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NANIS ANEN
LazanUsisuanisAn=
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iiinynaay luaama

40
= 35
230
o 25
"!IE 20 |
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@ wk4

B W k6

ﬂ' = Q (] Qs Q 1 29
p > 0.05 LN@Lﬂ?‘ﬂULﬂﬂUﬂUﬂQNMHﬂﬂSﬂ‘H (OVx)



Body weight (g)

Group Initial weight (g) | Final weight (Q)
1. NC 35.75+1.21 36.65 + 0.78
2. SO 35.31+1.43 36.79 + 0.85
3. OVx 34.84 +1.18 38.69 + 0.74
4. OVx-YCJ 100 pg/kgBW 35.11 +0.94 36.81 +1.22
5. OVx-YCJ 200 pg/kgBW 35.84 + 0.79 37.92 + 0.59
6. OVx-YCJ 400 pg/kgBW 35.75 + 0.90 37.95+0.84
7. OVx-YCJ 800 pg/kgBW 35.52 + 0.60 38.18 + 0.65
8. OVx-E2 200 nug/kgBW 34.87 + 0.87 37.38 + 1.17
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€ s nFananududuaesininealnsaua1eny Lazaa sy

RalnTAUARATIE INNasatiin iy Asas

1%

£ nafnauesiminugneaauiunaainnisaToiuin

di = o I 90// 1
HAYELALNGNAILANTIN 3 NN
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Uterine weight (g)

Group Uterine weight (mqg)
1. NC 105.27 + 8.21
2. SO 103.96 + 10.43
3. OVx 34.84 +1.18
4. OVX-YCJ 100 pg/kgBW 32.11 + 0.94
5. OVx-YCJ 200 pg/kgBW 31.84 +0.79
6. OVx-YCJ 400 pg/kgBW 31.75+0.90
7. OVx-YCJ 800 pg/kgBW 31.52 + 0.60
8. OVx-E2 200 png/kgBW 34.87 + 0.87
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Glucose (mg/dL)
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N

o

o
[

100+

B £ <

QQ\\j‘~
S

SR SN
L O © ©

N
(5x Cs

S

| ) | )
& & & &
N2 \a & \a
P P @ °
o o o¥ o
UG >
%}
N N
& & o

*p <0.05 iaLfFauiiaununguuyansba (OVx)
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v a aid = v d9/ A a o = °] 1
€ fudjanfivunrzgazininzdau Aesedugau wazluiuludengeinllg

metabolic syndrome (Julian M, et al., 2002)

= a o 1 = . I o % =
* HNHITENTUNTITINEUNATNINN HAURN 17l3—estrad|ol FIR FLALUNBNG HILARALAY

o o/ v o/

srAUaI AUl WINARINFARTa e wudn Tunyninssliasnun1snag

autAUanad N ITANAINIID TUNNIATLIANIZALINANAAAAY AINNTY

afugaL wardsyauimangiaaluaangaau usialdiu 173-estradiol

hOJ) R

1% 1
(%4 =

RARFaNUILEZINAIUTNALYIN A ANTWALIIDIN 1T AR UTAU LaTLR

insulin sensitivity TR (Mei-Lian L, et al., 2004)
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3.1 NANIFANHIUINENINBUFARIZAU Total cholesterol
3.2 HANIIANEUNNINI980UADTE A Triglyceride
3.3 NANIFANHIUINEZNG18aUFARTZAL HDL cholesterol

3.4 NANNIANEILINENIN82UEARILAL LDL cholesterol

36



P<0.01

(T
P<0.01
I

O O 4

I A OOy
\& \a \a \a \&
&) &) O O O
SR U

) ) ) )
NG\

¥
& o o o

N W b
o O O

~~
1
e
~
@)
&
N
65
| -
(D)
e
)
@
@)
e
@)

=
o O




P<0.01
P<0.01
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€ Estradiol Analndaslviunnueaduaadlasuma (1)

= a o ai Y . dl o o 1 1 .
* HINENIUNITIRN bAANT isoflavone GLHM‘LQL‘VW]@?\‘]VLGH WL isoflavone

liNuasaniransziunalaamnasaauaenmuiu weka liyaannias

N1g9auTUN1T LAY isoflavone AZ@1N1IDAATEAUARLARLARTAR LA

(Jian W, et al., 2004)
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Triglyceride (mg/dL)
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Triglyceride level in liver

(mg/mg protein)

200+

100+
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L nranaanssziy Insndelsd duiusiuniminausesdugduiaaulunig
g1UE19 lipolysis 18 N HNsm lsudass luinentagas Fuade VLDL latagas

N leenaLa les anasnNAag (1)

2 95U medlngwranngamansga NN in1sdunszilnsnacialas
ANAUANAY Lazilazuilag Lipase activity Raluani i lmsnavie b6 e s

anadlA1N9491U (Sophie D, et al., 2004)
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AanenU estradiol Min13anszéu Triglyceride luanm be
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(1) 43l wrelnauy. aefluunaunuludanunses. npamnumiuas : Joaus Wumnasined a1in; 2543,



HDL-cholesterol
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a o = . I ai o dl v o I
€ uAdanIFnnazes isoflavone Aaniaulasuilasladulunyifnssl

v

1 dl Yo . = v o = QI =
WL V‘LQSL‘V]VLG]?'LI isoflavone Hua IHNUDITZALLDTALAA-ABLARLARTAA NN

1 v 1

LaraziuNINENIWNandaanitadnIasansag ez lnlnealnsiauaz g
lipid metabolism 1A% kA MNUNITNNTULDILDTA LD A-ADLARLADIAR L4

Mg&ﬁmﬂ‘qiﬁié’%’uL@@‘Emmuzﬁ”ﬂmmzﬁ(I\/Iei-Lian L, et al., 2004)
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nalndAnin Iaasiuumagau10nszsuNI9a HDL cholesterol 161
€2 nnefiusia hepatic lipase activity #9vinntinmilass HDL-2 Tl HDL-3
N 10 HDL-2 WsNNNNTL
€2 estradiol ANN1945 Apolipoprotein A1 gaudiullsznauaes HDL-2
L lunemsaiudnunlasulilsaainalsg azifis hepatic lipase activity
LazElaEan1sd9LmsZI Apolipoprotein A1 aannlii HDL cholesterol anadbél

(Matti JT. 1996)
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p <0.05 wallFauisununguuuansala (OVx)

N15ANWIUAN LDL cholesterol Taglldd&:un15U04 Friedewald Was AU
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€ fsemsasaansaialnimealnsauiiainaindawaes (daidzeine, genistein)
4111908/ LDL cholesterol 16 (Merz C, et al., 2006)
lnenaln 1. finnnsdu bile acid
2. ﬂ'izr?’ju LDL cholesterol receptor

3. mzlﬁ’ju estrogen receptor

€ wilnlmealnaauluinsningaunnin1sAnen 4 81508aa3 L LDL
cholesterol 14 a9 natanasnina lnifendesiunianses LDL

cholesterol receptor
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4.1 HaNIRNEMINNENE s auAe s LA TE Y
auyadaIzIanluaen

4.2 HANIRNETNE g URR L AU TE Y
@%@Emzzmﬂwﬁ@ s

48



Plasma ABTS (uM of TEAC)
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SOD activity in liver

(U/mg protein)
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GSH-Px activity in Liver

(U/mg protein)
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Glutathione level in blood
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Glutathione level in liver

(U/mg protein)

125-

100-
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€ nslfiealnniaulnanisiudseniu walnsaudngniaiueimmzgnan

TUNIUNNALANN9IEN 4921 portal system UAYAL NauNazHiuLdng

a

NILULALARATITINNNE

zai ¥ o/ 1 zi/ =ill o ¥ 1 o ]
€ alnsaunadeannisld uaziileifieladuaziingnscuadenlnamnss lig

AN NN N AN DAL

1 % 1 [ %4 dl dl o/ S| dgl/ dl dl
* NATRILAATFITLALFI AL @5@;@?]”3'1@%%%3@%"] AN AU WAL ANAIN1TD

o = v 1 d9/ dl di
@UL@@TmmmmmmmL@@mimmﬂmﬂmmﬂ@@uj (1)

(1) e wrelnsauy. aafluunaunuludanunses. npamnumiuas : Joaus Wumnasined a1in; 2543, 57



5.1 NANIIANEILINEININNB R UFABTLAL
Lipid peroxide luaen

5.2 NANIANEILINININNE R UADTLAL
Lipid peroxide luilaLgias
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Plasma MDA (uM)
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£ Malondialdehyde inaNNN3£121N"9 lipid peroxidation

321 Malondialdehyde aqiflunistisanisvinans laduninaannayyaaass

SD)

s (2)

€ nsAnenisldianadinueyyaddszann strawberry finszaLl LDLcholesterol Waz
Malondialdehyde luaas wudn maﬁ’m@w@%mmm strawberry aMUNTNAA
L DL cholesterol kaz Malondialdehyde luwaanla

(Arpita B, et al., 2009)
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L winan1sAnE At inealnsiauluinuzndinaaunn 1 Malondialdehyde 11
Aananad lWavanszauaadluiuluaeauas et afuanasaeneliad1Any

2 naTnsiau LL@”TV\II[}*]L@@IM?L@uﬁN@iuﬂﬂﬁ‘@@ﬂqwgrﬁ/‘]_lé/ﬂ lipid peroxidation
luagssularuagaiu n13AnE N5 lAeaTnnan was llnagnalsy
Mwummmﬂwﬂw lipid peroxide @mmmmmummmﬂwiﬂmuL@@Tmmu
wazlilsaaealsy (Esma O, et al., 2007)
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2 WinealnsuluinueniineaunsefuaudutumInngn 100, 200,
400 WAz 800 pg/kgBW/day HuaanizALiinmnaluaan luiunaaasy
SRENIG!

€ Whnealpsanluinuzniinsaunuaanszsulasiu msnawelss
AALARLARTIDA LAZLAR B LAA-ADLARLARIDA LLLARALAZIIAEARALURY
WUNARINFRNT L

2 inealnsaulutinuzniindeulinalingzsdu HDL cholesterol Tuidon
9 ¥ I
LaITIOIOA YD INYNARI L4l
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2 lnealnsauluinuznineeulinaiussAuassnuayyasdes
793 lUlaB AR LT LERsL

L Winealnsaulutinusniinaauinaanszsi Lipid peroxide T
UaLEasL

“Wlnealnsaulutiinznindauasinalunisanniaziazes

a QI/ a o o I
aandLatulunynAngsla
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Thank You For Your Attention
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Adipose Tissue Triglyceride

Blood

Liver

Estrogen /i/ Lipoprotein lipase

Free Fatty Acid + Glycerol

|

auduaney [riglyceride

|

VLDL
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Hepatic lipase acyivity

HDL-2 / » HDL-3 vt HDL qalu duais

Estrogen

Estrogen —— Nitric oxide —— Vasodilation

Blood flow |
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Cholesterol walvifvazan |

Peripheral conversion

Estrone, Estradiol

iie Peripheral conversion aaas #il# Cholesterol Lwdeagavwla
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Menstrual cvele
Orhearian cycle

o@©®Q..on

Follicular phase Orvulation Luteal phase
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