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Tém tit: Péi thdo duong/tiéu duong 1a nhom bénh rdi loan chuyén hoa véi nhimng bién ching
nguy hiém, dang 1a mdi lo ctia toan xa hoi. Bén canh cic phuong phap diéu tri bang insulin, dugc
ly va liéu phép an ki€ng, dan gian tir 1au da biét sir dung mot s loai cdy dé hd trg diéu tri bénh tiéu
duong. Gido co lam (Gynostemma pentaphyllum) dugc biét dén nhu mot cay thude quy trong hd
tro diéu tri tleu duong, dleu hoa huyét 4 ap va giam m& mau, duoc st dung dudi dang tra hodc vién
nén. Mot sé nghién ctru gn day cho thdy thu thé té bao Constitutive Androstane (CAR) c6 kha
ning dap Ung v6i nhidu phan tir ngoai lai, ¢6 vai trd quan trong trong viéc cai thién bénh tiéu
dudng va béo phi. Do d6, nghién ctru ndy dugc thuc hién nhdm tim hiéu dap tng cua CAR véi
dich chiét gido c¢b lam lam co s& dé nghién ctru vai trod ciia CAR trong cai thién bénh tiéu duong
bang dich chiét nay. Két qua ban dau cho thdy, sy biéu hién cua CAR va gen dich cua no 1a
CYP2BG6 trong té bao HepG2 di dugc tang cuong lan luot khoang 9,8 va 3,8 lan khi xir Iy véi dich

chiét giao c6 lam (1pg/ml).

Tir khéa: Dai thao dudong/tiéu dudng, Giao cb lam, thy thé Constitutive Androstane (CAR).

1. Giéi thiéu

bai thao duong/tiéu duong 1a nhém bénh
1di loan chuyén hoa véi nhirng bién ching nguy
hiém nhu: bénh tim mach, tai bién mach mau
ndo, mu mat, suy than,... 1a nguyén nhan chinh
gay tr vong 6 nguoi benh [1]. Nhiing nam gin
day, sb ngudi méc bénh tiéu dudng dang gia
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tang voi tbe do ngay cang cao, do d6 nd dang
thuc su tréd thanh moi de doa voi stic khoe cong
dong. Hién nay, bén canh cac phuong phap diéu
tri tiéu duong nhu: didu tri bang insulin, dugc
ly va liéu phap an kiéng, viéc s dung cay thudc
nhu gido ¢d lam trong hd tro diéu tri tiéu dudng
cling dugc quan tam. Hi¢u qua can thi¢p cua
gido ¢b lam trong diéu tri tiéu dudng di duoc
chitng minh thong qua viéc lam giam luong
duong trong mau trén cac bénh nhén va chudt
bi tiéu duong [2]. Tuy nhién, tac dung cua dugc
lidu nay dbi véi bénh tiéu dudong & mirc do phan
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td chua dugc quan tdm. Thu thé Constitutive
Androstane (CAR) la mét thanh vién trong lién
ho thy thé nhan té bao (CAR, NR1I3), 1a mot
trong cac yéu t6 phién ma chinh cua qua trinh
chuyén hoa cac chét ngoai lai (xenobiotics) va
ci cic phan tir ndi sinh trong té bao
(endogenous). Mot s nghién ctru gan day cho
thdy CAR c¢6 vai trd quan trong trong viéc cai
thién bénh tiéu dudong va béo phi & chudt (3]
Do d6, nghién ctru nay dugc thuc hién nham
tim hiéu dap tng cua CAR trong te bao ngudi
v6i dich chiét gido ¢6 lam lam tién @& nghién
ctru vai tro cua CAR trong céi thién bénh tiéu
duong & nguoi bang dich chiét nay.

2. Phwong phap nghién ciru
2.1. Vat liéu

Giao cb lam (Gynostemma pentaphyllum)
thu tai huyén Tan Lac, tinh Hoa Binh dugc
chiét téng s trong methanol 80%. Dich chiét
tobng s6 giago cd lam (GCL) dwoc loai bo
methanol va hoa tan lai trong DMSO dé thur
nghiém doc tinh trén té bao ung thu gan HepG2
va té bao phoi than lanh tinh HEK293 ¢6 ngudn
gbc tir nguoi (ATCC, Manassas, My). Chit
kiém chimg duong, chét hoat hoa CAR & ngudi
(hCAR) [4] 1a 6-(4-chlorophenyl) imidazo [2,1-
b] [1, 3] thiazole-5-carbaldehyde O-(3,4-
dichlorobenzyl) oxime (CITCO) va chit kiém
chung am, chat wc ché hCAR [5] la
isoquinoline carboxamide (PK1119) (Sigma
Aldrich, M¥) dugc sir dung lan lugt & nong do
1uM va 2,5 uM.

2.2. MTS assay

Té bao HepG2 va HEK293 duoc nudi trong
dia 96 giéng qua dém sau d6 dugc U Véi
CITCO, PK1119 va GCL & cac néng do nhat
dinh. Sau 48 giod, doc tinh ctia cac chat nay lén
kha ning sinh truong cta té bao dugc danh gia
bang kit CellTiter 96 Aqueous One Solution
Reagent (Promega, My) theo hudéng dan cua
nha san xuat.

2.3. Real-time PCR

RNA tong s6 tir t& bao HepG2 va HEK293
dd duge u v6i GCL & cac ndng do nhat dinh
dugc tach biang dung dich TRIzol (Life
Technologies, My). Mot lugng RNA (1pg)
dugc chuyén hoa thanh ¢cDNA béi enzyme
phién ma ngugc MLV-Reverse transcriptase
(Thermo Scientific, My) theo huéng dan clia nha
san xuit. Real-time PCR d3 dugc thuc hién véi
1ul ¢cDNA mau trén may ABI 7500 (Applied
Biosystems, M¥y) su dung tin hiéu SYBER
Green (Thermo Scientific, M§). Cac cap moi ciia
gen CAR, CYP2B6 va B-actin & nguoi [6-7]
(IDT, Singapore) c6 trinh tu nhu sau: hCAR-F:
5’-TGGTACTGCAAGTCATCAAGT-3*  va
hCAR-R: 5'-
CTTCAATTGTGTAGCGAAGAG-3';

hCYP2B6-F: 5’-
AGACGCCTTCAATCCTGACC-3’ va
hCYP2B6-R: 5’-
CCTTCACCAAGACAAATCCGC-3’; hB-
actin-F: 5’-TGACCCAGATCATGTTTGAGA-
3 va hp-actin- R: 5-

TACGGCCAGAGGCGTACAGC-3".
2.4. Western Bloting

Céac té bao HepG2 va HEK293 (2x10° té
bao/ml) dwoc nudi trong dia 6 giéng qua dém,
duge 0 v6i GCL & ndng d6 xac dinh. Sau 24
gio, té& bao dugc thu va tach protein téng sb
bang dém RIPA (Thermor scientific). Mau
duoc xtr Iy voi dém Leaming 5X va dién di trén
gel SDS-PAGE 10%, sau d6 dugc chuyén Ién
mang Hybond-P (GE Health Sciences, MY).
Protein trén mang duoc u voi khang thé dic
hié¢u khéang hCAR hodc hf-actin
(Cell Signaling, My). Phtrc hop khang nguyén
khang thé nay duoc phat hién boi khang thé thir
cdp tuwong ung c6 gin HRP (horseradish
peroxidase-conjugated antibody). Bang tin hiéu
s€¢ duoc nhan dién boi  dung dich
Chemiluminescence (GE Health Sciences, M¥).

2.5. Phén tich sé liéu

S6 liéu dugc xir Iy thong ké bang phan mém
Excel va GraphPrism.
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3. Két qua va théo luan

3.1. Boc tinh cua dich chiét gido c6 lam

~ Dgc tinh cia GCL ddi véi té bao HepG2 va
t€ bao HEK293 sau 48 gio' dugc thir nghiém
bang phuong phap MTS nhadm dinh hudng

ndéng do cua dich chiét GCL trong thi nghiém
xac dinh anh hudng cua no téi CAR & cac dong
té bao nay. Kha ning song sot cia té bao va gia
tri ICso cua dich chiét GCL dugc thé hién tai
Bang 1 va Hinh 1.

Béng 1. Gia tri ICs, ctia dich chiét GCL trén dong té bao HepG2 va HEK293

Nong d6 GCL  Kha ning sdng sot clia té bao + SEM (%)  ICs, (ug/ml)

(png/ml) HepG2 HEK?293 HepG2 HEK293
640 1,15+0,57 0,04 £ 0,04
320 80,41 £2,02 33,00+ 0,19
160 90,47 + 6,55 78,02 £ 0,41
80 94,32 +£2,02 81,77+ 0,36 378,7 2289
40 94,45 +£2,63 84,03 + 8,99
20 96,09 + 2,05 84,70 + 2,88
10 99,26 + 1,61 91,38+9,98
Két qua cho thay, ti 1& song cua té bao =
HepG2 khéng bi anh huéng tai ndng do S HepG2
10pg/ml. Ti 1€ Il%:ly giam khong dang ké (tur :§ 1::: A ¢
5-10%) khi nong d6 GCL tang tu e
20-1§0ug1/m1. Ti 1€ nay tiép tuc giam tdi 20% § N
tai nong d6 320ugl/ml va giam dot ngdt toi S
1,15% & ndng d6 640pg/ml. Trong khi do, ti 1 <,
A A <y , - T T T T !
song cua t€ bao HEK293 da giam khoang 10% = 05 10 15 20 25 30

ngay khi xir Iy véi GCL & noéng do 10ug/ml. Ti
1¢ nay tiép tuc giam tir 15-20% khi xur 1y véi
GCL & ndng d6 tir 20-160pgl/ml. Ti 1& nay
giam manh t6i 67% & ndong d6 GCL 320ugl/ml
va giam gan nhu hoan toan (0%) tai nong do
640pg/ml. Gia trj ICs, cia té bao HEK293
(228,9 pg/ml) thap hon khoang 1,6 lan so véi
ctia dong té bao HepG2 (378,7ug/ml) chimg t6
té bao HEK293 nhay cam vdi dich chiét GCL
hon so v&i té bao HepG2. Két qua nay ciing phu
hop voi két qua sang loc doc tinh ctia mot s6
hop chét trén mot sb dong té bao, thé hién té
bao HEK293 thudng nhay cam véi cac chit hon
so voi té bao HepG2 [8]. Két qua nay 1a co so
cho viéc thiét ké ndng do GCL dé kich thich sy
biéu hién ciia CAR trong timg dong té bao &
trén cho cac thi nghiém tiép theo.
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Hinh 1. Buong cong dap tmg cuia cac té bao
vai dich chiét GCL.

3.2. Dap g cua gen CAR voi dich chiét gido
co lam

Dé danh gia kha nang dap ung cua CAR véi
GCL, mrc do bi€u hién cia mRNA Vélprotgin
CAR sau khi 1 véi GCL va cac chat kiém
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chung trén hai dong té bao HepG2 va HEK293
dd duoc thuc hién. Trong do, té bao HepG2
duge st dung nhu 1a t& bao dich véi biéu hién
CAR cao va té bao HEK293 dugc sir dung nhu
1a t& bao dbi chung v6i biéu hién CAR thép.
Mirc d¢ biéu hién mRNA ciia CAR duoc kiém
tra bang ki thuat qRT-PCR (Hinh 2). Nhu mong
doi, sy biéu hién mARN cua CAR & dong té
bao HepG2 cao hon so v6i dong té bao
HEK?293 trong khoang tir 1,2-2,1 lan (p<0,05).
Két qua cho thdy, mic du HEK293 duogc xur Iy
v6i ndng 46 GCL cao hon (gép 25 lan) nhung
biéu hién mRNA cia CAR trong té bao nay van
thip hon trong té bao HepG2. Sy biéu hién
mRNA cua CAR trong 02 dong té bao nay co
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xu huéng giam nhung khong dang ké khi xur 1y
v6i chét e ché PK1119. Déi véi dong té bao
HepG2, su biéu hién gen CAR rit cao va di
dugc ting 1én khoang tir 6,2-9,8 lan (p<0,001)
khi dugc xu ly voi chét hoat hoa CITCO va
dich chiét GCL (1pg/ml). Trong dong té bao
nay, mic d6 anh huong 1én mARN cua CAR
boi GCL cao hon CITCO khoing 1,4 lan
(p<0,01). Trong khi d6 déi v6i dong té bao
HEK293 mirc d6 biéu hién gen CAR kha thip,
muc d6 biéu hién mARN cua CAR duoc tang
cuong cao nhat khoang 7,8 lan khi té bao duoc
xtr Iy véi CITCO sau d6 dén GCL 25ug/ml
(khoang 6,6 14n).
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Hinh 2. Mitc d9 biéu hién mARN ctia gen CAR khi dép tmg véi dich chiét GCL trong 02 dong té bao HepG2
va HEK293 bang ki thuat qRT-PCR. RLR: ti I¢ twong quan.

Muc do biéu hién cua protein CAR dugc
danh gia bang ki thuit Western bloting (Hinh
3). Két qua cho thiy, mic do biéu hién cua
protein CAR c6 sy khac biét ro rang, biéu hién
manh hon ¢ dong té bao HepG2 (trai) so dong
té bao HEK293 (phai). Két qua nay 1a phu hop
v6i két qua biéu hién mARN ¢ trén. D6i voi té
bao HepG2, ding nhu mong doi biéu hién cua
protein CAR da tang lén khi xtr ly té bao voi
chat hoat héa CITCO va giam di khi xur 1y véi
chét e ché PK1119 so voi dbi ching nén 1a
dung mo6i DMSO. Két qua nay hoan toan phu
hop voi cac nghién ctru trude kia vé vai tro cua
CITCO [4] va PK1119 [5] d6i véi sy biéu hién
ciia CAR. Ddng thoi viée xtr Iy té bao HepG2
véi dich GCL (1pg/ml) cling 1am tang cuong
mirc d6 biéu hién cia CAR. Trong khi d6 dong
té bao HEK293 c¢6 mirc do biéu hién protein
CAR thép, su biéu hién cua protein CAR bi anh
huong khong déng ké boi cac chat kiém chimg
v dich chiét GCL.
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Hinh 3. Muc do biéu hién protein CAR khi dap ing voi
dich chiét GCL trong 02 dong t& bao HepG2 va
HEK?293 bang ki thuat Western Bloting.

Trong nghién ctru nay, biéu hién cia gen
CYP2B6 la gen dich cia CAR [4-6] da duoc
kiém tra nham danh gi4d kha ning hoat hoa
phién ma cua nd thong qua vai tro cia CAR
(Hinh 4). Két qua cho thiy dbi véi té& bao
HepG2 (Hinh 4-trai) su biéu hién mRNA cua
CYP2B6 tuong tu voi su biéu hién mRNA cua
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CAR. Khi CAR bij tic ché bsi PK1119 (khoang
0,5 lan) thi kha ning hoat hoa gen CYP2B6
cling bi kim ham (khoang 0,2 lan). Nguoc lai,
khi CAR dugc hoat hoa (p<0,001) boi CITCO
va GCL (1pg/ml) lan luot 14 khoang 6,9 va 1,8
lan thi qua trinh phién mi cua CYP2B6 ciing
duoc tang cuong tuong tng khoang 13,9 va 3,8
lan (p<0,01). Két qua nay 1a phu hop véi két
qua cua cac nghién ctu trude [4-6]. Trong khi
d6 té bao HEK293 vé6i murc do biéu hién protein
CAR thip (Hinh 4-phai), su biéu hién mRNA
cia CYP2B6 thay doi khong rd rét mic du biéu
hién mRNA cta CAR da thay ddi rod rét khi bi
kich thich bdi cac hoéa chit thu nghiém, tham
chi v6i nong d6 GCL cao gip 25 lan so véi
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ndng d6 xu 1y & té bao HepG2. Didu d6 ching
t6 rang khi CAR c6 biéu hién nhiéu hon s& tac
dong 1o rét 1én cac qua trinh phién ma phu
thudc vao né. Nhu vy, co ché tac dong cua cac
chét kiém chimg va dich chiét GCL ddi véi
CYP2B6 c6 xu hudng phu thudc vao sy co6 mat
ctia CAR trong té bao.

Tuy nhién dé chirng minh rd hon vé vai tro
ciia CAR ddi Vi cac gen dich va gen lién quan
t6i qua trinh tong hop va phén giai duong trong
hd tro cai thién bénh tiéu duong, té bao bj triét
tiéu gen CAR s€ duoc thiét ké dé so sanh su
biéu hién cta chiing trong cac t& bao nay voi té
bao c6 chira CAR.
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Hinh 4. Mitrc d6 biéu hién mARN cua gen CAR va CYP2B6 khi dap tng v6i dich chiét GCL trong 02 dong té bao
HepG2 va HEK293 bang ki thuat qRT-PCR. RLR: ti I§ twong quan.

4. Két luan

Két qua nghién ctru ban dau cho thay, dich
chiét GCL thé hién doc tinh ddi v6i hai dong té
bao HepG2 va HEK293 & ndng do kha cao véi
gia tri ICso lan luot 13 378,7 va 228,9 pug/ml. Su
biéu hién mRNA va protein cia CAR va
CYP2B6 khi xir 1y voi cac chat thir nghiém
trong cac t& bao phu thudc vao sy c6 mit cua
protein CAR trong té bao.
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Abstract: Diabetes is a group of metabolic disorders with dangerous complications. It is a concern
of the human society. In addition to diabetic therapiesby insulin treatments, pharmacology and diet,
many medical plants also were used in supporting for treatment. Among them, Gynostemma
pentaphyllum is known as a valuable medicinal plant that supports the treatment of diabetes, regulates
blood pressure and reduces blood fats used in the form of tea or tablets. Recent studies have shown
that the Androstane Constitutive Receptor (CAR) is a xenosensor for many kinds of xenobiotics,
which play an important role in improving diabetes and obesity. Therefore, this study was conducted
to investigate the CAR response with Gynostemma pentaphyllum extract, in order to understanding on
the role of CAR in diabetes improvement with this extract. The primary results showed that the
expression of CAR and its target gene (CYP2B6) were enhanced about 9.8 and 3.8 fold, respectively
when treated with Gynostemma pentaphyllum extract (1pug/ml).

Keywords: Diabetes, Gynostemma pentaphyllum, Constitutive Androstane Receptor (CAR).



