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TOM TAT

Neing ot (Garcinia Mangostan) da yor it dyag it tong y hoe ¢ gian. Ch nghiéo ciu gin dly 45 phi hign thém chc hoat

b 01 o khing viem, kbing u, cidng o hoe, khing kinuin, khing nim va kha nang ha dudng huyét cia méng cyt. Trong nghién
i ndy, chitng (61 d drinh chg trong vise chiét boat chit tir v qua ming cat vA kiém tra ¢ hoat tiah Sith hoc cia céc Gich chidt
néy. KEt qui cho thiy céc dich chiét tr v qus ming cyt 3 thé hién hoat tinh khkng khuin 11 &6i véi cac vi kivudn gram (+) véi gib
i 1Csn d6i v che vi Knuda Siaphylococous aureus, Bacillus subtils, Eactobacilus fermentum Vin hwgt 14 425 pgiml; 4,84 pg/ml;
5,33 pg/ml. Didog this, dioh chiét tr v6 qua ming out cing thé hién hoat tinb chéng oxi ho tong qua s nghiém DPFH, MDA, kha
nang béo vé té bio gan vdi ICso lin Iuct 12 210,13 pgiml. 186,85 pgfenl vi 25,35 g/, Trong Khi d6, tac dung duong buyét trén
chudt 43 cho két qui kha quan va ndng d§ ghicose trong huyét thanh clrudt khi ducc uéng dich chiét ti vo qui méng cut ¢ grim
dge 39,50% so véi 15 dbi chimg khéng sir dyng dich chiét ndy (p<0.05).

M DAL

Cay méng cul (Garcinia mangostana) thue ho Bira (Clusiaceae) dugg trng phd bidn tai Bang Nam A nbv Vit Nam,
Ma]aysla. Thaitand \_/é Indonesia. Thea kinh nghiém dzn gian cia Viét Nam va qua mang cut da duwgc st dung 46 chra
r}hléu bérih nhigm tring, fa chéy. Tir nhibu nam nay, B Y té 44 chinh thire cho phép ding vé qua mang cyt lam nguyén
ligu flé san xult thubc digu tri fa chay. Cac san phdm thire phdm chirc nang tir vo qua mang cyt da duge nhom ciia
Garrity A v& oDng sv nghién clru va @a duge cp bang sang ché tai My, dugc hat hanh rdng ri trén toan thé gici
m A, 2004). Tuy nhién, & Vidt Nam ti&m nang sinh hoc tir v qua ming cut vBn chira duot nghign ciu mbt cich
Méng oyt cé chlira_nhiéu fhél hoéa hoc khac nhau nhur tannin, chat nhia, benzophenon glucosid va dac bigt 1a cac dan
xuit xanthone, nhirng chat thude nhom chdt phenolic. Hang thér ciing L thyec vt giau xanthone nhat duge phat hign o
tnrise cho dén nay. Trong b hon 200 din xult duoc tim thiy & thiec vat thi 6 t&i 60 dan xuat dugc tm thdy & ming
cut Cac xanthone, trorg €6 c6 céc mangostin tap trung chii ydu & wd qua mang cut. Cac nghién etns khac ciing chl ra
rang xanthone c4 nhidu hoat tinh sinh hge nhu khang khuan (Pedraza-Chavem et al., 2008); khang ndm (Gopalakrish ef
al,, 1997). khang ‘{iém {Mullika Traidej Chomnawang ef al., 2007); chéng oxy hoa (Sun et al., 2009); djc bigt co kha
nang phong va chong ung the (Kijioa et at., 2008). Tuy nhién b rat it cac nghién ciru vé khd nang ha duwéng huyét coa
dich chiét tir vo qua mang cyt Trong nghign ciru ndy, chang 8i 43 nghién clru cée hoat tinh sinh hoc cha dich chidt ti
¥& qud mang oyt nhr tinh khang khugn, kha ning chang oxi hoa, dac bibt 14 tic dyng ha dudmg huyét trén chudt nham
mue dich khat thac tidm nang cda loai cay nay trong vige phét tridn thanh thye phdm chirc nang.

Hogt tinh khang khudn va kha nang chéing 0x héa ciia dich chiét tir v6 qua méng cut I3 cac thi nghigm & mie in vitro.
Tuy nhién, kiém tra hoat tinh ha dutmg huydt, chung 18i da sir dyng md hinh chudt bj duséing huyét cao véa dai théo
#udmg cip tinh do tac dyng clia hoat chit alloxan. Alloxan duerc biét dén nhir la mot tac nhan dé gay ra dudomg h
cao dan t&i bénh tidu duwing & ddng vat (Sophia D and Manoharan S, 2007; Al-Jassabi § et al, 2011 ). Alloxan 1a mot uré
i sinb, n6 1a nguyén nhan gay hoai W chon lpe cac té bao P cda dao tuy. N6 duge siz dung trong cac md hinh ddng vat
fhur th, chuct cbng, chuét nhit va chd d& tao bénh tidu dirtmg. Alloxan vai lidu lisgng dira vao khac nhau 8 tgo ra
mUrc 39 bénh nghiém trong khac nhau. Ailoxan iam téng leomg canx eytosolic, dn dén pha hiy nhanh chéng clia cic t&
bao beta (Basha D P et af, 2011). Vi vy, alloxan gy ra bénh tiéu duémg va dé thir nghidm mét chit duge cho 1 cb kha
nang ching oxy hda trang co thé (Bartosikova ef al, 2063). Alloxan phan irng v&i cac té bao B ciia dao tyy (Szkudelski
T, 2001). Sy gia téing cac gic oxy tr da trong bénh tidu duwémg 1a do tac ddng cda alloxan véi diabetogenic. Alloxan gay
&nh hudng den céc té bao B va do d6 ddn dén dai thao dudng type 1 chir khdng phdi & d& thdo dwdng type 2. Do
nhimg @ac tirh néu trén, ching 16i 45 sir dung alloxan @& gay cao dudmng huyét cap tinh trén chugt 6& xéc dinh kna
nang ha duomg huyét, chéng dai thao dugmg clia cac chét chiét tr vo qua mang cut. Dwdi day 14 cac két qua nghién
Gru clia chiing toi.

PHUONG PHAP NGHIEN CUFU

Vit ligu nghién ciru: Chudt thulin chilng dang BALB/c khod manh, khéng mac bénh, o6 khéi legng tr 24-25 gram,
khéng phan bigt gibng, duoc nudi tai khu nudi dong vat clia Vign Cang nghé sinh hoc, Vién Han 1am Khoa hoc va Cong
ngh Vigt Nam. Chudt duge cho 3n thir an tigu chudn va niréc ubng ty do. Cac loa kim uéng, kim tiém, céc thit bi phy
trer khic va cac héa chat oo ban durge cung oép bdi Fisher Scientific (IL 60133, US), Sigma (St Louis, MO 62103, US)
VWR (IL 60510, US) v.v-

Tao dich chiét: Vi qud mang (Garcima Mangostan) (3 kg) dugre xay nhé va chiét vii Ethanol néng (50°C) thu duec cin
ethanol {200g). Céin chiét ndy dirgc si» dung trong cac Lhi nghiém duti day.

Kiém tra hoat tinh khéng vi sinh v4t cia chit chiét tir vo qua Garcinia mangostana

Hogl tinh khang w1 sinh vt uec thye hign dya trén phirang phap pha losing da ndng do. Céc chiing vi khuén duge str
dung la Staphylococcus aursus {ATCC 13708); Bacilus subtiis (ATCC 6633); Lactopacilus fermentum Lp B14;
Saimaneta enterica (ATCC 13076). Escherichia cali (ATCC 25922); Pseudomonas aeruginosa (ATCC 15442); Candida
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albicans (ATCC 10231). Hoat tinh khéng vi sinh vt dugc danh gid bang phuong phap do 64 duc t bac trén may quang
phd TECAN & budc song 405 nm. Gac gia tr thé hign hoat tinh 13 MIC, MBC, 1Cs. Chét so sanh 1a Ampicillin,
Streptomycin, Amphotericin B. Gia trj IC (nong @8 o ché vi sinh vét) duoc tinh b3 Bcong thire $Csp= i méu—.tréng)l
chimg- tang)) x 100. Gia tn ICse duye tinh todn dwa trén 56 ligu do dd duc té bao bing méy quang pho Genios TE
vamn mém Tabls Curve.

Kidm tra kha ning chéng oxy hoa cua chit chiét tir vo qua Garcinia mangostana trén té bao gan phan I4p

Sau khi dugc phin 13p, t& bao gan duoc dua vac dTa 96 giéng nusi qua dém trong tl Am & 37°C. Sau 24 gitr hit 100
1M H,0, vao mai giéng. Them MTT ndng a6 1mg/ml (50 puguéng). Loal bo toan by dich ndi, hit 100 f DMSQ
100%/giéng va do mat d¢ quang hoc & birge séng 462 nrm. Két qui dwee tinh todn theo cdn: _thu_'c: % sbng sét =
[ODcnst wr) - OD{HZO2)] x 100/ [OD{74 13o) - OD{Hz02)). Gid 1rf EDso {néng d bao vé& duge 50% ddi voi sy séng sot clig
14 baa) dugc x4c dinh nhér vao phin mém may tinh TableCurve.

Khao s&t heat tinh chéng oxy hod in vitro bing thir nghigm 1,1-diphenyl-2-picrylhydrazyl (DPPH)

M3u ban d3u dugc pha loang trong DMSO va nurrc ¢t vb tring thanh mdt day 06 ndng dj theo ydu chu v myc dich
thir. B3 sung dung dich DPPH 1 mM trong methanol. U dia & 37°Ctrong 30 phut. Boc két qu_é @ butc s6ng 517 am trén
may quang phd Genios TECAN. Kha nang trung hda gbc oxy héa ty do sinh ra tir DPPH cia méu thir duoc tinh theo
cbing thire 5U: SC% = (Ack axmg — Amdu relAct cimg (%). TrONG 007 (1) Astt cumg 1 M3t d6 quang tal giéng Knoing chira
chAT thi; (i) Amgia sy 13 Mt d6 quang tai gifng chira chit thir. ECso duge tinh theo gi trj SC trong quan véi cac néng
d6 khic nhau ciia chit thr bang phdn mém Table Curve.

Xac dinh hoat tinh chéng oxi héa in vitro bing thir nghigm Malonyidialdehyd (MDA}

Phuong phap xac dinh kha n3ng (e ché peroxy héa fipid dwgc tién hanh theo phirong phap clia Ohkawa H ef af [7].
Trolox (Calbiochem Ltd, Co.) 6dng phan cia vitamin E duye sir dung lam chét @di chimg. Hoat tinh chéng oxy héa
{HTCO) Gurre tinh theo cdng thire A HTCO(%)= [{ ODcing — Omin) ODchimg] *100. Trong 46, ODcning k& mét db quang
cia dung md} DMSO v ODg; ta mat g6 quang oda mau thir.

Phuwong phép kiém tra hogt tinh ha glucese huyét cua dich chiét tir vd qua ming cyt tr vé Ming cut

Sau khi gy ting dirémg huydt cho chugt bing cach tigm dung dich Alloxan monohydrate & ndng dd 180 ma/kgP/1 in
duy nhét, {iém vao mang bung theo phuwong phip clia Yanarday va cgng sy (Yanarday, 1998). Chudt c6 ndng &
glucose frong huyét thanh Ién hon hodc bing 8 mmol/L dugrs chon dé nghién clru hoat tinh ha glucose huybt cla cic
mAu chidt. 12 can chudt thi nghidm (dwec Iya chon trong tng sé 18 con chuét durgc tigm Alloxan monohydrate) duge
chia thanh 2 13 thi nghiém sao cho cAc 18 ¢4 1 s6 glucase huyt trung binh ban dau trong duong nhau (6 conlid). L6 1
1 18 chimg bénh If v3 chudt duere udng mrde sinh 1y lidu 0.3 mifconingay. L6 2, 16 3 va 16 4 12 10 thi nghigm khi chupt
dugc udng dich chiét tir vo qua mang cut voi nbng 49 100 mgikgP/ngay, 250 mg/kgPingay va 500 mg/kgP/ngay mot
céch trong (mg.

KET QUA VA THAO LUAN

V! myc dich nghign ciru hogt tinh sinh hoc tidm naing clia dich chiét tach tir vé qua méng cyt ciia Vigt Nam, ehing tbi &
s&u nghién ciru hoat tinh chéng oxi héa cla dich chidi ndy bing thi nghidm MDA, DPPH, trén té bao gan phan |3p e
1iép, hoat tinh khang khudin, khiing nim va kha nang ha dudng huyét trén ma hinh chubt b gay tidu dwdmg bing hoat
chét Alloxan. K&t qua nghidn ciru cu thé dwere rinh bay dusi day.

Két qua xdc djnh khi nang tc ché vi sinh vat kiém dinh cda dich chibt tich tir vd qua ming eyt

Bing phuang phép pha loang hé ndng d8, khi nang tzc ché vi sinh vat kidm dinh cila dich chiét tir vé qua mang cyt 48
dugre xac dinh thdng qua vige xac dinh gid trj 1Cso. Két qua thé hign & Bang 1.

Két qua Bang 1 cho thdy dich chiét tir vd qua mang cut &6 hoat tinh 18t rén cac déng vi sinh vt kidm dinh gram (+)1a §
aureus vén |Cso 13 4,25 pg/mi; Bacitius subtilis vori ICso [4 4,84 ugfml v3 Lactobacillus fermentum véi 1Csp (2 5,33 pgimi
Két qua nay cling twomg ddi phiy hgp v&i ¢ac nghién ciru clia Sakagami va cgng sir, nhom nghién ciru @a khdng dh
mangostin tach tir v& qua mang cut ¢6 kha nang khang S. aureus (Sakagami Y, 2005). Tuy nhisn mau nay déu cb gid tf
1Cs > 128 (pg/ml) trén céc dang vi sinh vat kidm dinh 13 vi khuén gram (-) va ném (Saimonelia enterica, Escherichis tol.
Pseudomonas Aenuginosa, Candide albican).

Hoat tinh chéng ox! héa fn vitro ciia dich chlét tir vé qua mang cyt bing thir nghidm MDA va DPPH

Tién hanh danh gia hogt tinh chéng oxi héa in vitro ciia dich chiét tir v qua mang oyt bang thir nghigm MDA va DPPH.
Trong thir nghiém DPPH, DPPH 1a géc ty do cd mau tim nhey véo dién tir N chira ghép d8i, nhung sau khi phan g Vo
oxy nguyan t ctia chit d4p tit goc ty do s& bj gidm mau tim. Hoat tinh chéng oxi hta cila chit thé hign qua vigc gidm
mau cia DPPH, Két qua & Bang 2 cha thiy hoat tinh chéng oxi héa ciia dich chiét i vb qua ming cyt dat gid tr (Ca B
210,13 pgiml. Chét 8bi chimg duong Resveratrol c6 gid t [Cs (4 10.3 pgiml. Trong khi d6, déi voi thiz nghiém MDA, ©
MDA durgc sinh ra trong qud trinh peroxy hoa lipid mang t3 bao, phan (mg véi acid thicbarbituric 130 ra phirc cd miu .
hdng. Hoat tinh chéng oxi hoa cla chét thé hién qua viec gidm mau clia dung dich. Két qua cho thay hoat tinh chdngos ¢
héa cira dich chiét tir vo qud mang cut dat gid 1rf 1Gsy la 186,85 pg/mi. Chét ddi chirng dwong Trolox b gid trj ICx
19,12 pg/ml. Thiing qua thir nghidm DPPH va MDA, ching i nhan théy dich chiét tir vé qua mang cut cla Vigt Nam]
hign hoat tinh chéng oxi héa trong doi 16t Két qua nay cing phi hep véi nghién oty clia Mullika Traidej Chormn:

va cong sy 3 cdng bbd. Tuy nhién gia tri ICso ca dich chidt 1 v& qua mang cut vin c2o hon rdt nhidu so voi
nghién ciru cua Thai Lan. G5 sy khac bigt nay la do dich chiét tiv vd qua mang cut chura phdi 14 chét tinh nén gid fr
con caa (Mullika Traidej Chormnawang et al., 2007).
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Két qua bia v t6 bao gan khéi tic nhan oxi héa ciia dich chiét Hr vé qua ming cul

Thg ':la" gan chugt sau phan I3p tryc tidp dugc nudi cy in vitm trong 1-2 ngay @& dam bao tink dn dinh trede khi tién
1 thi nghiem. Tidp theo, t§ bao gan duge siF dyng cho thi nghiém chéng oxi hoa vot qui trinh Rhie d& irinh bay &
" Phiromg phap. Két qua kidm tra kia niing chéng axy héa in vitro ca dich chidt b vo qud mang cut trgn té bdo gan
n 13p tnec néphoiﬁ thé hign & Bang 3. K&t qua thir nghidm cho théy, dich chiét tir v& qua mang oyt thé hige khd
oxy ho i gia trj EDg 14 25,35 pg/mi. Chit dbi chimg dwong Cucurmin c6 gia trj EDss [a 3,36 pg/ml. Gua
46 co thé nhan thiy dich chidl tr vo qua Pty e il . . "
p 3 Qua man thé hi t tinh chiing oxi hoa trong 441 tht trén mo hinh & bao
gan phén ip tnee tiép. 9 o on s " 9
Hogt tinh ha glucose huyét cua dich chidt tach tir vé qua Ming cut

B4 vo1 bénh ahan mac bénh fidu durtng, nbng 05 ghicose trong huyét thanh 13 chl 1w chinh phan 4nh tinh lrang bénh
v3 14 can cir quan trong dé danh gid tac dung didu ti cia thudc. Vi vy md hinh chudt thi nghigm bi by deomg bing
Aloxan da duoc thiét I3p va xac dinh ndng db gluccse trong huyét thanh chudt thi nghiém a2 kidm tra kha nang ha
drémg huyét clia dich chiét iy vd qua mang eyt Két qua duge trinh bay & Bang 4.

Bing 1.1Cx cla dich chift tir vé qui ming cyt trén mét sb dong vi sinh vat kiém djnh

pha,

. Ning 86 trc chl 50% s phat trién cira vi sinh vat kibm dinf - (Coa (sgfmt)
Tén mau Gram (+) NAm men
aurous | Bacilussublils | Lactobacilus fermentum Candida albican
425 | 484 [ 5,33 >128
Dich chéét tir v3 Gram (-}
uamdnget | Saimonstta enterica | chia eolt | Pseudomonas aeruginiosa
>128 [ >128 ] >128

Bang 2. Két qua hogt tinh chéng oxi hda cira dich chiét tir vé qua mang cyt bing thir nghigm MDA va DPFH

Nang &t HTCO (%) cla dich chiét tir vd qua ming cyt
(pgim) T
Thiv nghidm DPPH Thir nghigm MDA
. Dich chitmang oyt | Resveratrol Dich chiét mang cut | Trolox
2000 7198 98,72 82,15 | 79.38
1000 65,24 92,17 77,91 J 69,15
400 59,91 7356 70,56 45,18
80 35.27 51,34 19.46 25.46
16 16,12 s2.12 338 4,88
IC (pgfiml) 210,13 10,30 186,85 19,12

Bang 3. Kidm tra kha ning ching oxy héa cila dich chiét B vé qua miing cyt trén 8 bao gan phan Kp trpe tiép

[ i Vioat tiah chng o héa ()
Naag &5 (ugim!) — — -
Dich chist tir vd qua mang cit Cucurmin
100 80,56 84,56 a
20 3948 66.46
4 338 57,38
0.8 0.68 23,22
1Cs0 (ugfml) 25,35 3,38
Bing 4. Néng d6 glucose trong méu chudt tnséc va sau khi @uwgc st dung chit chiét
Néng dd glucose (mmotd % Glucose huyét
L8 MEu thir g 0 ¢ ) — thanh giam so
Chura tism Alloxan | Sau 72 gidr tiém Alloxan Sau 9 ngay thi nghiém e
1| Nuoe cit (95} 453+ 062 13.13£2.86 31234479 0
Dich chiél t7 5 qui 29,932 5,09 416
H g o1t by 100mgkgP 4121043 13211156 : .
Dich chit k7 v6 qué 17
3 | mang cut bu 250mgkgP 385089 12972271 27,56+ 5,09
Djch chidt tr vo qui 20
4 | mang cyt b SC0malkgP 4712085 13,182 242 24,03 £ 4,01 50

K&t qua Bang 4 cho thy sau khi izm, néng 44 glucose trong huydt thanh chut thi nghiém déu 16n hon hodc bang 8.0
mmoi va nhirg con chudl ndy dupc coi H by mc bénh tidu dudmg. Sau @6 ahirmg con chudt nay duoc cho udng dung
dich chiét tir v Qua mang cyt trong 9 ngay lién tuc véi cac mie (iBu 100, 250, 500 mg/kgP. Sau 3 ngay cho dong vét sir
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dyng dich chiét tir v qué mang out thi nbng do glucose huyt khing gidm so véri ther diém sau 72 gitr tiém Alloxan va

bét Gu cho sir dung dich chiét nghién ciru. Tuy nhién, ndng d6 glucose huybt thanh cia cic nhom duwge ubng dich chiét
i vé qua mang cyt lidu 48 gidm hom so v61 nhom d6i chimg. O mikc (ibu 500 mg dich chidt tr v qud mang cuf
JkgPingay chiing 104 thiy ndng 09 glucose trong huyét thanh chudt 43 gidm dirge 39.50% (p<0.05). Nghién ciru cla Ryy

HW (2011) ciing khdng dinh cao chiét cbn ti v6 qua mang cyt cd khd nang ha diromg huyét théng qua viec G ché

enzime a-glucosidase va a — al se (Ryu HW, 2011). Nhwr vly, cb 1h& néi dich chibt tr v& qua ming cut & liBu 500

ma/kgPingdy ¢a cb tac dung nht djnh trong viéc ha dwdmg huyét trén md hinh chudt bi gay tdu dudn% bing Alloxan

manohydrate. Va dibu d4c bigt I dich chiét tir qua mang cut nay rt an todn veri dong vat du dugc thir & lidu cao 10 gkg

thé trongingay ma khong gay chét dong vat (két qua khéng duoc trinh bay & day). Nghién clru ndy ciing m& ra fidm

ning to kn cira logi qua nay trong viéc phat ridn thanh thye phdm chirc néng ¢6 tac dung hd trg vide phéng va chira tr

bénh tidu dudng & ngudi.

KET LUAN

Dich chiét tach tir vo qud méng cut @& thé hign hoat tinh khang khudn tbt ddi trén cac ching vi khudn gram (+) nhue
Staphylococcus aureus, Bacillus subiilis, Lactobacifius fermenturn voi gid tri [Csa lan Iwgt 1a 4,25; 4,84; 5,33 pg/ml (mdt
c4c trong éng). Bang thii nd cling thé hign hoat tinh chéng oxi hoa thong qua cdc phép thir nghism DFPH, MDA va
bio v t& bao gan phan 13p voi ICso fan Iirgt 13 210,13; 186,85 va 25,35 pg/mi (mét cach wong umg). Bén canh d6, dich
chidt tir v6 qua mang cut o6 khd nang ha dudng huyét trén chuft bi d4i thao dueng. Nang dé glucose trong huyét thanh
chut da gidm dirge 39,50% so von 16 @i chimg o lidu 500 mgikg thé trong Pingay. Nhwr vay, voi cac hoat tinh sinh hoe
nay, dich chiét tir v& qua mang cut hira hen nhiéu ti¢m ndng trong viéc phong chéng va didu tri bénh,
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STUDYING ON BIOACTIVITIES OF GARCINIA MAGOSTAN PERICARP
EXTRACTS

Cuc Nguyen Thi;, Thae Do Thi", Trang Nguyen Thi', Phuong Do Thi', Nga Nguyen Thi', Thang Nguyen Trung',
Huong Tran Thu

"Institute of Biotechnology - Vietnam Academy Science and Technology
2 Hanoi Uni versity of Scierce and Technology
SUMMARY

Garcinia Mangostan (Mangosteen) has been used for centunes in folk medicine as well as in the traditional medicine systems.
Recently, more mangosteen research studies has additional properties such as ti-turnor, anti-aging,
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antioxidant, antivirus, antibacterias, and anty-diabetic, In this stdy, we tested the biological activities of the pericarp raw extract of
mangostecn. The extract was found 10 be active against bacterias such as Staphylococcus aureus, Bacillus subtilis, Lactobacillus
.f!""lﬂlmm with the ICs, values ranging at 4.25 pg/ml; 4.84 pg/ml and 5.33 pg/ml, respectively. The raw extract also showed
antioxidant activity throngh DPPH, MDA tests as well as protected fresh isolated liver cells with the ICsq values ranging 210.13
ua/ml; 186.85 g/l and 25.35 eg/ml, respectively, The stady on the bypoglycemia possibility sing slloxan-induced diabetic mice
mode] exhibited that glicose level in setum of raw extract i groups were 39.50% reduced significantly in
©omparison with thase of the control group (p<.05).

Keyword: Alloxan, DPPH, Garcinia Mangostan, hypoglycemia, MDA, xanthone
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