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ABSTRACT

A previous study proved that leaf extract of mango (Mangifera indica L.) has
the anti-hyperglycemia, anti-dyslipidemia, and anti-atherogenicity in
alloxan-induced diabetic mice. In this study, the abilities of mango leaf extract
in regulating glucose-6-phosphatase (G6Pase) and glucose-6-phosphate
dehydrogenase (G6PDH) were tested. The results showed that the leaf extract
of mango at the concentration of 100 and 125 ug/mL were able to inhibit
G6Pase and G6PDH activities in vitro, respectively 90% and 80%. In
addition, at a dose of 450 mg/kg body weight, the activities of key
carbohydrate metabolising enzyme comprising G6Pase and G6PDH in
alloxan monohydrate-induced toxic mice were recovered close to the normal
levels. Observation of the microscopic cross section of liver tissues revealed
that mice treated with mango leaf extract had significantly improvement in
liver tissues compared to those of the non-treated control group. The results
of this study demonstrated the efficacy of mango leaf extract in regulating
enzyme activities on carbohydrate metabolism. Therefore, mango leaves can
be a promising candidate for hypoglycemic drug in the future.

TOM TAT

Cao chiét ld xodi (Mangifera indica L.) di duoc chitng minh ¢é kha ndng ha
glucose huyét, diéu hoa lipid huyét va chong huyét khéi trén chudt bénh ddi
thao dwong (DTD) Trong nghién ciru nay, cao chiét I xodi tiép tuc dwoc ddanh
gid khd ndng anh huéng dén cdc enzyme la nguyén nhan gdy nén tinh trang
tang glucose huyét hodc stress oxy héa. Hai enzyme dwoc dé cdp trong nghién
cu la  glucose-6-phosphatase  (G6Pase) va  glucose-6-phosphate
dehydrogenase (G6PDH). Két qud cho thdy, cao chiét ld xodi non (LXN) c6
kha néng ikc ché hoat dong ciia enzyme G6Pase va G6PDH in vitro dat lan
lieot 90% va 80% & nong dé cao chiét la 100 va 125 ug/mL. Két qua nghién
ciru in vivo trén mé hinh chudt gdy doc bang alloxan monohydrate (AM), cao
chiét LXN ¢6 kha nang diéu hoa hoat dong ciia hai enzyme nay tro vé xu
hieong binh thieong 6 nong do cao chiét LXN la 450 mg/kg khéi heong chuét.
Cao chiét LXN ciing dwoc chitng minh ¢6 kha nang phuc hoi cdu triic mé bénh
hoc cua chugt bi gay doc boi AM tro vé trang thdi binh thuong. Vi vdy, LXN
la nguon nguyén lidu tiém nang irc ché enzyme chuyén héa glucose va tré
thanh duoc liéu diéu tri bénh PTD va cdc bién chirng cia bénh DTD.

Trich dan: Nguyén Thi Ai Lan va P4i Thi Xuan Trang, 2020. Anh huéng ciia cao chiét 14 xoai non (Mangifera
indica L.) dén hoat dong enzyme glucose-6-phosphatase va glucose-6-phosphate dehydrogenase. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 56(S6 chuyén dé: Khoa hoc tyr nhién)(2): 48-56.
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1 GIOI THIEU

Alloxan monohydrate (AM) 14 héa chét duoc sir
dung dé gay DTP trong cac nghién cttu thuc nghiém
trén dong vat, khoang 30% cac nghién ciru vé bénh
DTD trén dong vat sir dung m hinh gay bénh bang
alloxan (Ighodaro et al., 2017). Khi chuét bi gay doc
bai AM thuong c6 sy hoat dong khong binh thuong
cliia cac enzyme chuyén héa glucose, mot trong
nhitng enzyme chia khéa lién quan dén su chuyén
hoa glucose 1a glucose-6-phosphatase (G6Pase).
Nhiéu nghién ciru chirng minh rang khi chuot bi gay
déc boi AM thi hoat dong cua enzyme G6Pase tang
& gan (Ramu et al., 2016a; Negres et al., 2016).

Mt khéc, alloxan c6 thé tao ra cac gbc oxy hoat
dong (reactive oxygen species, ROS) nhu cac
superoxide (O,*) va gbc hydroxyl ("OH) théng qua
Sy tu oxy hoa san phém cua phan ung khu alloxan
thanh dialuric acid (Munday, 1988). Su gia ting
ROS la nguyén nhan tang tinh trang stress oxy hoa
& chudt gay bénh DTD bai alloxan, giy nén sy ton
thuong té bao va co quan, dan dén bién chung cua
bénh BTD (Ceriello, 2010). Enzyme glucose-6-
phosphate dehydrogenase (G6PDH), 1a enzyme chia
khoéa cuia 16 trinh pentose phosphate, xtc tac su bién
d6i  glucose-6-phosphate  (G6P)  thanh  6-
phosphogluconolactone va tao thanh NADPH tir
NADP*. Con dudng pentose phosphate la qua trinh
chinh cung cap NADPH dé str dung nhu cofactor
cua enzyme glutathione reductase. Glutathione
reductase xuc tac sy bién déi glutathione dang oxy
héa (GSSG) thanh glutathione dang khir (GSH)
dugc xem la chét chdng oxy hoa noi sinh cia co thé
(Lenzen, 2008). Hoat dong cua G6PDH dugc chang
minh giam & gan chudt dugc gy bénh BTD bing
AM (Ramu et al., 2016b), hoac ¢ tuy (Sushko et al.,
2018) 1 nguyén nhan dan dén stress oxy hoa, gy
nén cac bién ching cua bénh.

Xoai (Mangifera indica L.) 1a cay an qua duoc
tréng nhiéu ving ¢ Viét Nam. Cao chiét 14 va vo
than cay xoai cd kha nang chong oxy hoa, khang
khuan, khang nim, chéng co that, diéu hoa mién
dich, khang viém, bao vé gan, khang hoat dong cua
ky sinh trung va diéu tri bénh BDTD (Garrido et al.,
2001; Rodeiro et al., 2007; Shah et al., 2010). Trong
nghién ctru trude, cao chiét 14 xoai da dugc ching
minh hoan toan khong gy doc trén chudt & liéu
5000 mg/kg khdi lwong chudt; cao chiét 14 xoai ciing
¢6 kha nang ha glucose huyét, diéu hoa lipid huyét
va chéng huyét khéi trén chuot duoc gdy bénh DT
biang alloxan monohydrate (Nguyén Thi Ai Lan va
Dai Thi Xuan Trang, 2018). Dé lam sang to hon anh
huéng cua cao chiét 1 xoai non (LXN) trén cac khia
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canh khéac lién quan dén bénh DTD. Trong nghién
clru nay, cao chiét 14 xoai non duoc chimg minh c6
kha nang giam hoat dong cua enzyme G6Pase va
G6PDH in vitro. Cao chiét LXN ciing c6 kha ning
trc ché hoat dong cua enzyme G6Pase, hoat hoa hoat
dong cia enzyme G6PDH in vivo trén chudt duoc
gay doc bang AM.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién

La xoai non gidng Cat Hoa Loc dugc thu hai ¢
huyén Cau K¢, tinh Tra Vinh vao lac 7 dén 9 gio ¢
nhitng vuon khong phun thude héa hoc. La duoc thu
¢6 vi tri tir s6 1 dén 15 cua dinh sinh truong canh.
Theo Ramirez et al.,2016), 14 xoai non dugc miéu ta
¢6 mau nau do6 va xanh nhat; nhirng 14 ¢6 mau xanh
dam hon dugc xem la 14 gia (Ramirez et al., 2016).

Chuot nhét tring (Mus musculus L.) duc, khoe
manh, sach bénh dugc cung cap bai vién Pasteur,
Thanh phé HO Chi Minh. Chudt thi nghiém duoc
nudi trong diéu kién chiéu sang 12 gio sang/ 12 gio
ti va cho an luc 8 gio va 17 gio hang ngay.

Thiét bi: may ly tam lanh (Mikro 12-24, Hettich,
Pic), can phan tich (AB104-S, Mettler Toledo,
Thuy S¥), ta siy (BE 200, Memmert, Duc), bé u
(Memmert, Pirc), may vortex (ZX3, Velp, Y),
micropipette 100 pL, 500 pL, 1000 pL (Thermol
Lab systems), may do quang phd (Thermo Scientific
Multiskan GO, Phan Lan), may ¢ quay chan khong
(Heidolph, Btc), chudng nudi chudt va cac dung cu
cho udng.

Hoa chat: Alloxan monohydrate (Sigma-
Aldrich), glucose-6-phosphatase (Japan), glucose-
6-phosphate dehydrogenase (Japan), glucose-6-
phosphate (Japan), Glucophage 500 mg, ethanol
(Chemsol), Sucrose (China),
Ethylenediaminetetraacetic acid (Merck),
Trichlorocetic acid (Merck), ammonium molypdate
(Merck), sodium citrate (Merck) va mot s6 hoa chét
khac.

2.2 Phwong phap nghién ciru

2.2.1 Khdo sdt anh hwong cua cao chiét ld
xodi non dén hoat déng cua enzyme glucose-6-
phosphatase va enzyme glucose-6-phosphate
dehydrogenase in vitro

a. Khdao sdt hoat déng cua enzyme glucose-6-
phosphatase in vitro

Hoat dong ctia enzyme G6Pase dugc thuc hién
theo quy trinh cua Punitha et al. (2005) c6 hi¢u
chinh dé phu hop vai diéu kién thyc té phong thi
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nghiém. Han hop phan tng gdm 100 pL dung dich
sucrose/EDTA (0,1 M; pH 6,5) va 200 pL glucose-
6-phosphate (G6P) 0,1 M dugc pha trong 100 pl
dung dich dém citrate 0,1 M pH 6,5. Sau d6 hdn hop
phan tng duoc thém vao 100 pL enzyme G6Pase
(75 U/L). Hon hop phan tmg duoc lic manh sau do
dem 1 & 37°C trong 30 phiit. Phan tig duoc két thiic
bang 1 uL TCA/ascorbate (10%/2%, w/v) va tiép
tuc dugc ly tim véi tée do 3000 vong/phiit trong 10
phiit & nhiét d6 phong. Tiép theo, lay 500 ul vira ly
tam dugc cho vao eppendorf 2 mL c6 sin 250 pl
ammonium molybdate (1%,w/v). Cudi ctng, hoat
dong cua enzyme G6Pase duoc khao sat gian tiép
théng qua lugng phosphate vé co dugc tao ra do sy
chuyén héa G6P thanh glucose va phosphate v6 co.
Nong d6 phosphate v6 co tao ra trong gan chuét thi
nghiém duoc tinh toan dya trén duong chuan nong
do phosphate vo co.
b. Khdo sdt hoat dong cua enzyme glucose-6-

phosphate dehydrogenase (G6PDH) in vitro

Hoat déng cua enzyme glucose-6-phosphate
dehydrogenase dugc thuc hién theo quy trinh cua
Govindappa et al. (2015) va Negres et al. (2016).
Han hop phan tng gom 0,2 mL enzyme G6PDH
(200 mU/mL) cho vao 0,6 mL nudc khir khoang va
0,4 mL dung dich dém Tris buffer pH 7,5 (0,5
mol/L) c6 chira NADP* (3,8 mmol/L), MgCl, (0,63
mol/L) va glucose-6-phosphate (33 mol/L). Két thiic
phan g, hdn hop duge do & budc song A= 340 nm.
Hoat dong cua enzyme G6PDH duoc tinh dua theo
ham luwong NADPH dugc tao ra dua vao phuong
trinh dwong chuan NADPH.

2.2.2 Gy ton thwong chudt nhdt trang bang
alloxan monohydrate (AM)

Chudt nhit tring thi nghiém dugc chia thanh 5
nhém, mdi nhém gdm 6 con duc khoe manh, khoang
8 tuan tudi, duoc cung cip bai vién Pasteur thanh
phé HO Chi Minh. Thoi gian thi nghiém duoc tién
hanh cing luc, kéo dai 28 ngay, trong cting diéu kién
cham soc. Chudt duge cho ubng thudce bang kim dau
tu, qua duong udng véi thé tich 0,2 mL. Cac nhom
thi nghiém dugc b tri gdbm: nhom ddi chig sinh Iy
(chudt binh thuong udng nudc cat), nhom doi ching
bénh 1y (chudt tén thuong boi AM khong didu tri),
chugt tén thuong bai AM ubng thudc biét dwoc
glucophage (850 mg) liéu 170 mg/kg khéi lugng/
lan X 2 lan/ ngay, chudt tiém AM udng cao chiét
LXN liéu 150 mg/kg/ lan x 2 1an/ ngay, chudt tiém
AM udng cao chiét LXN liéu 450 mg/kg/ lan x 2
lan/ ngay. Thoi gian chudt bi ton thuong AM dugc
diéu tri bang glucophage hoic cao chiét LXN 1a 28
ngay.
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Chudt nhit tring bi nhin d6i trong 12 gio. Sau
d6, tién hanh tiém alloxan monohydrate (AM) véao
phiic mac mdi ngay mot lan trong 3 ngay dé gay ton
thuong chudt. Nong ¢ AM dugc pha riéng trong
dung dich nuéc mudi sinh 1y 0,9% cho timg ddi
tuong thi nghiém véi nong do 135 mg/kg khoi
luong. Sau 7 ngay u bénh, chugt thi nghiém duoc
kiém tra glucose huyét luc déi. Chi s6 glucose huyét
dat chi tiéu khoang > 200 mg/ dL (Zhao et al., 2013)
dugc xem nhu AM ¢6 hidu qua gy ton thuong trén
chuot.

Sau 28 ngay thi nghiém, chuot duoc giai phau
liy gan. Gan duoc lam sach va giit lanh trong dung
dich nuéc mubi sinh 1y 0,9% (1 g/3 mL) trong sudt
thoi gian thuc hién thi nghiém. Gan dugc nghién
trong dung dich buffer phosphate (pH 7,4) va dugc
ly tim trong 20 phut véi tbc ¢ 12000 vong/ phut &
4°C. Phan dich néi thu duoc sau ly tim dugc sir dung
cho cac thi nghiém khao sat hoat dong cua enzyme
G6Pase va G6PDH (Negres et al., 2016).

2.2.3 Khao sdt hoat déng cua enzyme glucose-
6-phosphatase va glucose-6-phosphate
dehydrogenase ly trich tir gan chugt thi nghi¢m

Chudt nhat tring sau khi két thuc thi nghiém
dugc giai phau lay gan. Sau d6, gan (500 mg) dugc
nghién trong 1 mL dung dich dém sucrose lanh 0,25
M pH 6,5. Chit dong nhét dugc dem ly tam & 4°C
v6i toe d6 3000 vong/phiit trong 10 phat. Phan dich
ndi duoc sir dung dé khao sat hoat dong cua céac
enzyme G6Pase va hoat dong cua enzyme G6PDH.

Hoat dong cua enzyme G6Pase va G6PDH dugc
thyc hién nhu thi nghiém in vitro ¢ trén (muc 2.2.1.1
va 2.2.1.2) nhung enzyme G6Pase va G6PDH duogc
thay bang dich dong thé gan cua cac nhoém chudt thi
nghiém.

2.2.4 Phuong phap thuc hién tiéu ban mé
bénh hoc cua gan chugt

Sau khi két thic thi nghiém, chudt duoc giai
phiu, gan dugc thuc hién tiéu ban moé bénh hoc.
Mau gan dugc cd dinh trong dung dich
formaldehyde 4% trong thoi gian 24 gio ¢ nhiét do
4°C. Mau gan sau khi ¢ dinh dugc tim paraffin va
cit mau c6 chiéu day 3 pm. Sau d6, miu dugc
nhudm bang hematoxylin va eosin (H&E). Cubi
cung, Miu dwoc quan sat dudi kinh hién vi quang
hoc.

3 KET QUA VA THAO LUAN
3.1 Kha niing tic ché hoat dong enzyme
glucose-6-phosphatase in vitro cia la xoai non

Hoat dong cua enzyme G6Pase duoc khao sat
gian tiep thong qua lugng phosphate v co tao ra sau
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phan ung. Két qua khao sat kha nang ¢ ché hoat
dong enzyme G6Pase cua cao chiét LXN dugc tinh
toan dya vao dudng chuan phosphate v co y =
0.00003 — 0.5x + 0.019 (R2=0.9601). Két qua trinh
bay ¢ Hinh 1. Két qua cho thiy, LXN c6 kha ning
rc ché hoat dong cua G6Pase ting ty 1& thuan voi
nong do6 cao chiét va khac biét cé y nghia thong ké
& cac nong do khao sat (p<0,05). O nong do cao
chiét 1a 100 pg/mL LXN c6 kha ning tc ché hon
90% lugng enzyme G6Pase. Trong sy phan giai
glycogen thanh glucose trong co thé, enzyme
G6Pase 1a enzyme cudi cing cua 19 trinh, truc tiép
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bién ddi glucose-6-phosphate thanh glucose va dua
vao mau. O ngudi binh thudng, G6Pase hoat dong
dé 6n dinh glucose huyét khi ¢ trang thai doi. O
ngudi bénh DTD, G6Pase hoat dong qua mirc dé tao
glucose dura vao mau cung cap cho cic mo ngoai Vi
nhu co, ndo. Nhung cac mo co, ndo khong thu nhan
duogc glucose do thiéu insulin hodc khang insulin 1a
nguyén nhan 1am cho glucose huyét ngay cang ting
cao. Nén tic ché hoat dong cua G6Pase 1a mot trong
nhimng dich tic dong trong diéu tri bénh DTD dang
dugc cac nha khoa hoc quan tdm (Negres et al.,
2016, Ramu et al., 2016a)
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Hinh 1: Hiéu qua e ché hoat ddng enzyme glucose-6-phosphatase ciia cao chiét 14 xoai non in vitro

Ghi chii: Cdc gid tri c6 mdu te trong do thi khéc nhau thi khac biét ¢6 y nghia théng ké ¢ mirc 5%.

3.2 Kha ning tic ché hoat dong enzyme
glucose-6-phosphate dehydrogenase in vitro cia
cao chiét 1a xoai non

Hoat dong cua enzyme G6PDH dugc khao sat
gian tiép thong qua lugng NADPH sau phan tng.
Két qua khao sat kha ning (rc ché hoat dong enzyme
G6PDH cua cao chiét LXN dugc tinh toan dya vao
dudng chudn NADPH y = 0,0021x + 0,0196 (R> =
0.9935). Két qua trinh bay ¢ Hinh 2 cho thdy, LXN
¢6 kha ning tic ché hoat dong cua enzyme G6PDH
ty 1¢ thuan véi ndng do cao chiét va khac biét co y
nghia thong ké & tat ca cic ndng do khao sat
(p<0,05). O ndng dd 25 pg/mL cao chiét LXN chua
trc ché dugc hoat dong cua enzyme G6PDH. O ndng
do6 125 pg/mL cao chiét, khoang 80% enzyme
G6PDH bi trc ché. Enzyme G6PDH 1a enzyme dau
tién xac dinh ty I€ cua 1o trinh pentose phosphate,
xic tic sy bién ddi glucose thanh 6-
phosphogluconolactone va tao thanh NADPH.
NADPH la chét khir sinh hoc quan trong cho nhiéu
qua trinh sinh t6ng hop acid béo, cholesterol va
glutathione dang khir (GSH) (Salati et al., 2001).
Dehydroepiandrosterone 1a chit tc ché G6PDH
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chuyén biét & dong vat hiru nhii dugc chung minh
¢6 kha nang lam giam khéi luong co thé & chuot
(Yenetal., 1997). Nén chit irc ché enzyme G6PDH
dugc xem nhu liéu phap trong diéu tri bénh béo phi.
Mat khac, G6PDH con 1a enzyme quan trong lién
quan mat thiét véi bénh 1y ung thu. Nhiéu dong té
bao ung thu dugc chimg minh c6 su gia tang
G6PDH mot cach bat thuong (Hughes, 1976; Dutu
et al., 1980; Zampella et al., 1982; Dessi et al.,
1988) dé cung cip lwong lon ning luong va
nucleotide cho su tang truéng nhanh cia cac dong
té bao ung thu nay. Kuo et al., (2000) ching minh
chuét biéu hién qua muc enzyme G6PDH s& bi ung
thu. Nguoc lai, khi cac dong té bao ung thu bi knock
down G6PDH thuong ting truong cham va chét
theo chuong trinh (apoptosis) (Li et al., 2009). Chét
trc ché G6PDH hira hen tiém ning (ng dung trong
kiém soat béo phi va dan dén cac bénh rdi loan
chuyén héa, ciing nhu trong hd trg diéu tri ung thu.
Trong nghién ciru cua ching t6i cho thdy, LXN c6
chira cac hop chat tiém ning c6 thé ung dung hd tro
trong diéu tri cac bénh vai dich tac dong 1a tc ché
hoat dong cua G6PDH.
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Hinh 2: Hiéu qua wc ché hoat ddng enzyme glucose-6-phosphate dehydrogenase ciia cao chiét 14 xoai
non in vitro

Ghi chii: Cdc gid tri ¢é mdu tw trong do thi khdc nhau thi khdc biét ¢6 y nghia thong ké ¢ mirc 5%.

3.3 Anh hwéng cia cao chiét 14 xoai non
dén enzyme glucose-6-phosphatase ¢ gan chugt
bi gay dgc béi alloxan monohydrate

Sau khi chudt duoc tiém AM 7 ngay, tién hanh
do glucose huyét trung binh 588,1 + 26,8 mg/dL (két
qua chi tiét vé& glucose huyét cua cac nhom thi
nghiém khéng trinh bay ¢ day) dugc chon dua vao
cac nhom thi nghiém. Sau 28 ngay chudt duoc cho
udng cao chiét LXN, két qua vé hoat dong cua
enzyme G6Pase duoc trinh bay trong Hinh 3. Két
qua cho thdy, hoat dong ciia G6Pase & nhom chudt
tiém AM (ddi chung bénh 1y) taing mot cach khac
biét c6 y nghia thong ké (p<0,05) so v6i nhém chudt
binh thudng (dbi ching sinh 1y). Khi chudt bi gay
doc boi AM duoc udng thudc thuwong mai
glucophage (liéu 170 mg/kg), LXN lidu 150 va 450

mg/kg hoat dong cua G6Pase giam khac biét co ¥
nghia théng ké (p<0,05) so véi nhom déi ching
bénh ly. Két qua nghién ciru nay phu hop véi nhiéu
nghién ctru truge (Zhao et al., 2011; Negres et al.,
2016; Ramu et al., 2016a). AM la hoa chét gay ting
glucose huyét theo co ché tao ra cac ROS, su gia
tang cac ROS nhu hydroxyl dan dén sy peroxide hoa
hé thdng sinh hoc (Kumthekar and Katyare, 1992).
Té bao /8 cua tuy tang la noi c6 hé théng chdng oxy
hoa yéu nhét, nén cac té bao nay bi ton thuong oxy
hoéa nhiéu nhét. Sy tn thuong té bao 14 dan dén sy
thiéu hut insulin 1a nguyén nhan chinh cua sy ting
glucose huyét. Khi co thé thiéu hut insulin dan dén
hé luy 12 G6Pase duoc biéu hién qua murc nén va tich
tu & gan (Ananda et al., 2012). Két qua nghién ctu
cho thidy, LXN c6 kha niang giam G6Pase theo
khuynh huéng trg vé binh thuong.
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Hinh 3: Anh hwéng cia cao chiét 14 xoai non dén hoat dong ciia enzyme glucose-6-phosphatase ¢ cac
nhém chudt thi nghiém

Ghi chii: Cdc gid tri ¢é mdu t theo sau khdc nhau thi khac biét ¢é y nghia thong ké ¢ mirc 5%.

Pai chiing sinh 1y: chudt nhdt trdng binh thuong udng niedc cat; Poi ching bénh 1y: chuét BPTD khéng dwoc diéu tri;
AM + Glucophage: chugt BDTD duoc dieu tri bang 170 mg/kg khoi lirong glucophage; AM+ LXN+150/LXN+50: chugt
BBTD duoc diéu tri bang 150 hodc 450 mg/kg khéi liwong cao chiét LXN.
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3.4 Anh huéng ciia cao chiét 14 xoai non
dén enzyme glucose-6-phosphate dehydrogenase
& gan chudt bi gay dgc béi alloxan monohydrate

Két qua vé hoat dong cua enzyme G6PDH cua
cac nhom thi nghiém dugc trinh bay trong Hinh 4.
Khi chuot bi gay doc bang AM hoat dong cua
G6PDH giam khéc biét c6 ¥ nghia thong ké so véi
nhom chudt déi ching sinh 1y (p<0,05). Alloxan
duogc proteln van chuyén glucose (GLUT2) van
Chuyen dén té bao p cua tuy tang va tich tu tai d6
gdy pha v té bao dan dén sy tang glucose huyét va
stress oxy hoa (Gargouri et al., 2016). G6PDH giam
& chudt bi gay doc bai AM c6 thé dugc giai thich do
su tang glucose huyét dan dén tinh trang khang
insulin. Su ting glucose cling dugc chiing minh uc
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ché su hoat dong cua enzyme G6PDH (Zhang et al.,
2000). Hoat dong cua enzyme G6PDH dong vai tro
quan trong trong qua trinh oxy héa khir (Ham et al.,
2016). G6PDH 1a enzyme chia khéa dé kiém soat
tinh trang stress oxy hoa thong qua su tao thanh
NADPH nhu mét nguén chat khir noi bao. Sy trc ché
hoat dong cua enzyme G6PDH, la nguyén nhén
giam NADPH, dan dén giam glutathione dang khir
(GSH) lam tang tinh trang stress oxy hoéa dan dén
bién chiang cia bénh DTD. Khi chudt bi gay tbn
thuong boi AM duoc diéu tri boi cao chiét LXN &
ndng d6 450 mg/kg hoat dong cua enzyme G6PDH
duoc cai thién tré vé xu hudng binh thuong trong
khi glucophage va cao chiét LXN lidu 150 mg/kg
khong c6 higu qua diéu chinh hoat dong ciia enzyme
nay.

_

A

sinh ly glucophage

Péichimg BDTD + 170 BBTD + 150 BDTD +450 Déi chimg

LXN LXN bénh ly

Nhoém thi nghiém

Hinh 4: Anh hwéng cia cao chiét 14 xoai non dén enzyme glucose-6-phosphate dehydrogenase & cac
nhém chudt thi nghiém

Ghi chit: Cdc gid tri c6 mau te theo sau cdc cot khdc nhau thi khdc biét cé y nghia thong ké ¢ mirc 5%.

Doi chung sinh 1: chugt nhdt trang binh thieong Uong mueéc cdt; Doi chimg bénh Ij: chugt BDTD khong duoc dicu tri;
AM + Glucophage: chugt BDTD duoc diéu tri bang 170 mg/kg khoi luong glucophage; AM+ LXN+150/LXN+450:
chugt BDTD dwoc diéu tri bang 150 hogc 450 mg/kg khoi lwgng cao chiét LXN.

3.5 Cao chiét I xoai non c6 kha niing phuc
hoi ton thwong gan & chugt bi ton thuwong béi
alloxan monohydrate

Gan 1a co quan tong hop cac enzyme chuyén hoa
carbohydrate chii yéu ctia co thé, nén khi gan bi ton
thuong 1a nguyén nhan chinh anh hudng dén cac quéa
trinh chuyén hoa cua co thé. Trong nghién ctru nay,
chudt bi gay doc boi AM sé& dan dén sy ting glucose
huyét va tinh trang stress oxy hoa, gdy nén sy tén
thuong co quan trong do ¢6 gan. Nén ching t6i khao
sat mo bénh hoc cta gan dé danh gia anh huong cua
LXN dén gan. Két qua quan sat cau tric vi thé mo
gan cho thay nhimg thay d01 16n trong md hoc do
AM gay ra dan dén tang sd luong té bao mono, te
bao Kupffer, té bao nhan dong, té bao nhan tan, té
bao mét nhan va té bao gan phdng to ting. Kich
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thudc té bao to bat thuong, khong xép thanh day té
bao. Bén canh do, khi chudt bi tén thuong do AM
cho thay sy tich tu giot m& & gan (Hinh 5C). Khi so
sanh v6i nhom chudt binh thuong cau tric gan voi
céc té bao tron déu xép khit nhau tao thanh cac diy
hudéng tinh mach, nhin rd dugc xoang gan (Hinh
5B). Tén thuong gan da giam khi sir dung cao chiét
LXN (150 va 450 mg/kg) va glucophage 170 mg/kg
(Hinh 5D, SE va 5F), $6 luong cac dai thye bao cling
nhu nhing té bao bét thuong giam dang ké so voi
nhém chudt b tén thuong boi AM. Trong d6, chudt
dugc sir dung cao chiét LXN & liéu 450 mg/kg cho
théiy su xuét hién tro lai cua cac té bao binh thuong
xép thanh day hudng tinh mach trung tim. Két qua
mo hoc chimg minh rang viéc st dung LXN da co
nhiing tic dong tich cuc ddi véi gan & nhiing con
chudt bi ton thuong do AM gay ra.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tdp 56, Sé chuyén dé: Khoa hoc tu nhién (2020)(2): 48-56

Hinh 5: Sy thay ddi ciu tric vi thé mé gan chudt & cac nghiém thire dwoc khio sat

Ghi chii: A-Tiéu thiry ¢é dién ¢ gan chugt binh thirong (x100); B-Cdu triic mé gan ciia chudt binh thirong (x400); C-

Cau tritc mé gan chudt bj ton thwong boi AM (x400); D-Cdu triic mé gan chuét dieoc diéu tri boi Glucophage liéu 170
mg/kg (x400); E-Cdu triic mé gan chudt dwoc diéu tri boi LXN liéu 150 mg/kg (x400); F-Cdu triic mé gan chudt diroc
dieu trj béi LXN liéu 450 mglkg c6 dg phéng dai 400 (x400).

1: Tinh mgch, 2: Té bao gan binh thuong, 3: Xoang gan, 4: Day té bao gan, 5: Té bao mono, 6: Té bdo Kupffer, T Ong
mdt, 8: Te bao nhdn tan, 9: Té bao nhdn dong, 10: Té bao mat nhdn, 11: Gipt mé, 12: Té bdao gan phong to.

4 THAO LUAN

Cay xoai dugc xem 1a mét loai dugc liéu quan
trong vi chira ham luong 16n hop chét héa hoc co
hoat tinh sinh hoc nhu: polyphenol, terpene,
polyalcohol, acid béo, duong, lignin... (Rodeiro et
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al., 2007). Nam 2009, dich chiét tir 14 xoai di duoc
nghién ciru trén mo hinh bénh DTD type 1 va type
2. Nghién ctru d khang dinh dich chiét LXN c6 kha
ning gy ha glucose huyét trén chudt bénh DTD
type 2, diéu hoa lipid huyét va khong gay anh huong
dén chuot binh thuong (Nguyén Thi Ai Lan va Déi
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Thi Xuan Trang, 2018). Thanh phan héa hoc cua 14
xo0ai gdm: saponin, glucoside, sterol khong bao hoa,
pholyphenol, euxanthin acid, mangiferin, mangin va
galic tannin. Trong d6, mangiferin la mot
xanthonoid c¢6 nhiéu tac dung sinh hoc dang dugc
Quan tdm nhu: hoat tinh khéng viém, chong di ung,
chdng oxy héa, c6 kha niang kiém soat va lam giam
cholesterol trong mau (Gururaja et al., 2014). Ham
lrong mangiferin trong 14 xoai non dugc ching
minh nhiéu khac biét ¢6 y nghia thong ké so vdi 1a
xo0ai gia (p < 0,05) (Ramirez, 2016).

Trong nghién ctru nay, cao chiét LXN c6 kha
ning Gc ché hoat dong cua enzyme G6Pase va
G6PDH in vitro & ndéng do rat thap. Chuot bénh
DTD cam ung béi AM bi tang hoat dong enzyme
G6Pase va giam hoat dong G6PDH in vivo. Két qua
nay phu hgp vdi nghién cau cta Negres et al.
(2016); Ramu et al. (2016a); Ramu et al. (2016b).
Sau 28 ngay, hoat dong cua enzyme G6Pase ¢ gan
chudt bénh DTD duoc diéu tri bang cao chiét LXN
liéu 450 mg/kg giam khac biét c6 ¥ nghia thong ké
$0 v6i nhém ddi chiing bénh 1y (p<0,05). Hoat dong
cua enzyme G6PDH ¢ gan chudt bénh BTD dugc
diéu tri bang cao chiét LXN ciing ting khac biét c6
¥ nghia thong ké so véi nhom déi chiang bénh 1y
(p<0,05). Pay 1a nghién ciru dau tién trong pham vi
ca nude nghién ciru vé kha ning ha glucose huyét
chudt bénh DTD cua cao chiét LXN thong qua co
ché diéu hoa enzyme G6Pase va G6PDH. Nhiing
nghién cuu trude do chi dung lai & mic quan sat
hinh thai, va dinh lugng mangiferin cia LXN (Pham
Gia Khoi va ctv., 1991; Lé Thi Thuay, 2001; D
Huong Lan, 2002).

Ngoai ra, mangiferin trong 14 xoai con co tac
dung bao vé té bao gan, khang viém & chuot
(Ramirez et al., 2016). Diéu nay minh chirng cho két
qua té bao gan & chudt BDTD duoc phuc hdi cau
triic sau khi dugc diéu tri boi cao chiét LXN.

5 KET LUAN

Cao chiét LXN c6 kha niang diéu hoa hoat dong
enzyme G6Pase va G6PDH in vitro va in vivo trén
chut bi gay doc boi AM theo khuynh huéng tro vé
trang thai binh thuong. G6Pase va G6PDH la hai
enzyme quan trong trong viéc kiém soat su ting
glucose huyét, ciing nhu can bang tinh trang stress
oxy hoa dan dén nguyén nhan cua nhiéu bénh. Cao
chiét LXN ciing duoc chimg minh c6 kha niang phuc
hdi céu tric mo bénh hoc cua gan trg vé trang thai
binh thudng. Didu nay cho thdy cao chiét LXN nhu
mot ngudn dugc liéu can dugc xem xét quan tim
nghién ciru dé c6 thé ung dung vao linh vuc chim
soc suc khoe.
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