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TOM TAT

Tiéu duong type 2 (TDT2) lamét bénh c6 téc d6 phat trlen nhanh & trén thé gioi va ¢ Viét Nam.
Hién nay, ngay cang co nhiéu bang chung cho thiy c6 mdi lién quan giita bénh TDT2 véi sy phoi
nhiém céc phdi tir caa Ahr nhu 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) & trén mé hinh dong vat
thi nghiém. Trong té bao, sau khi duoc hoat hod bai cac phdi tir, Ahr di chuyén tir té bao chat vao
trong nhan té bao va gan véi nhan té dan truyén nhén, dan dén sy phién ma cua cac gen dich nhu
Cypibl. O ngudi phoi nhiém TCDD ciing cho thay sy phét trién ciia bénh TDT2. Tuy nhién, vai tro
ciia Ahr/Cybl1bl & bénh nhan TDT2 con chua dugc lam séng to. Trong nghién ctu ndy, lan dau tién
& Viét Nam, sy biéu hién caa gen Ahr va Cyp1b1 trong cac mau mau thu thap tir bénh nhan méic bénh
TPT2 dugc nghién ciu. Két qua phan tich chi sé glucose méu cho thay chi s6 nay & nhém bénh nhan
TDT2 cao hon so v6i dbi ching. Két qua phan tich biéu hién gen bang phwong phap real-time PCR
cho thdy ca hai gen Ahr va Cyp1b1 déu biéu hién & nhém bénh nhan TDT2 cao hon so véi nhom dbi
ching. Thém vao d6, mirc do biéu hién cua céc gen Ahr va Cyplbl ti 1& thuan véi lwong glucose
trong méu. Cac két qua trén budce dau cho thdy cé méi lién quan giita su hoat héa Ahr/Cyplbl va ham
lwong glucose trong mau trén bénh nhan TDT2, tir d6 c6 thé phat trién nhitng liéu phap méi dé kiém

soat bénh nay nham dich vao gen Ahr/Cyplbl.

Tw khoa: Ahr, Cyplb1l, glucose méu, real-time PCR, TDT2

MO PAU

Tiéu duong 12 mot bénh man tinh nghiém
trong, xay ra khi tuyén tuy khong san xuat du
insulin dé diéu chinh luong glucose trong mau
hoic khi co thé khdng thé sir dung insulin dwgc
san xuit ra mot cach co hiéu qua. Nam 2019, co
khoang 463 triéu ngudoi mac bénh tiéu duong trén
toan cau. Theo du bao, dén nam 2030 toan thé
gidi s& c6 khoang 578 nguodi mac bénh tiéu
duong va dén nim 2045 1a 700 triéu nguoi
(Saeedi et al., 2019). Tai Viét Nam, theo Ngoc et
al. (2020) tiéu duong ciing 1a mot bénh phd bién
vé6i khoang 5,76 triéu nguoi mac. Tiéu duong
dugc chia lam 3 dang chinh bao gém tiéu duong

type 1 (TDT1), tiéu duong type 2 (TDT2) va tiéu
duong thai ky ¢ phu nir mang thai. Trong cac
dang nay thi TDT2 la dang phd bién nhat, chiém
dén 90% trong tong s6 ngudi mic bénh tiéu
duong. TPT2 la céan bénh phuc tap xay ra do
insulin khong phat huy tac dung mot cach trigt dé
dan dén hién tugng khang insulin, 1am ham
luong dudng trong co thé ludn duy tri & mic cao
(Donath, Shoelson, 2011).

Aryl hydrocarbon receptor (Ahr) 1a mot nhan
t5 phién mi duoc hoat héa bai cac phdi tur nhu
TCDD, céc dan xuit cua tryptophan nhu 6-
formylindolo[3,2-b]carbazole (FICZ) va
kynurenine (KYN), diéu khién cac phan ttng cua
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té bao dap tng cac doc t6 va cac tac nhan gay hai
xa&m nhap tur ngoai moi truong cling nhu hinh
thanh bén trong co thé. Trong diéu kién binh
thuong, Ahr hinh thanh phiic hop ¢ té bao chat
cung véi céac protein nhu heat shock protein 90,
Ahr-interacting protein va p23. Khi Ahr dugc
hoat hda bai cac ligand, né di chuyén vao trong
nhan té bao. Tai nhan té bao, Ahr gan véi nhan
t6 dan truyén nhan cua Ahr (Ahr nuclear
translocator-Arnt). Phirc hop Ahr-Arnt s& gan véi
cac nhan té dap ung trén promoter cua cac gen
phan &ng trong ho cytochrome P450 trong do6 cé
Cyplbl (Mimura et al., 1999).

Vai tro cua Ahr da duoc nghién cau nhiéu
trong doc hoc va y-sinh hoc (Roh et al., 2015;
Nguyen et al., 2017). Gan day, d4 c6 mot sb
nghién ciru vé vai trd ciia Ahr trong qua trinh sinh
tong hop glucose, didu khién can bang glucose
va khang insulin trén m6 hinh dong vat thi
nghiém. Wang et al. (2011) da tim thiy méi lién
quan gitra Ahr va sy dung nap glucose, khang
insulin,  peroxisome  proliferator-activated
receptor-o (PPAR-a) va biéu hién mot sé gen anh
huéng 1én qua trinh tdng hop glucose va oxy hoa
chat béo trong chuét thi nghiém. Céc con chudt
c6 gen Ahr bi knock-out (Ahr-KO) cho thiy su
man cam insulin va dung nap glucose ting di
kem véi sy giam PPAR-o va cic enzyme c0 vai
tro trong chuyén hoa duong va oxy hoa axit béo,
cho thdy c6 méi lién quan giita Ahr va su phan
giai glucose. Vai tro cta Ahr trong phan giai
glucose ciing dugc chung minh qua nghién cuu
cua Nault et al. (2013). Cac tac gia cho chuot
udng mot lidu 30 pg/kg TCDD va nhan thiy
TCDD khéng chi hoat héa cac gen lién quan dén
phan tmg gay doc ma con hoat hoa céac gen lién
quan dén steroid, phospholipid, acid béo va phan
giai carbonhydrate. Nghién ctu cua lbrahim et
al. (2011) cho thay viéc tiéu thu cac loai ca hoi
¢6 nhiém doc, trong d6 co cac ligand ctia Ahr da
lam tang sy bt dung nap glucose trong md ma,
tang tich lily cac chat béo va gay ra bénh tiéu
dudng trén chudt. Mot s6 nghién ciu trén nhiing
ngudi phoi nhiém dioxin trong thoi ky chién
tranh Viét Nam ciing da chi ra méi lién quan giita
tiép x(c voi TCDD va sy phat trién cia bénh
TPT2 (Fujiyoshi et al., 2006). Tuy nhién, vai tro
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ciia Ahr va co ché gay bénh TDT2 vén con chua
dugc nghién cuau.

Do d6, trong nghién cttu nay ching téi tién
hanh danh gia sy biéu hién cua gen Ahr va
Cyp1b1l trong mau cua cac bénh nhan TDT?2 tai
Viét Nam nham tim hiéu méi lién quan giira Ahr
d6i véi bénh TDT2.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Vvat ligu

Cac mau mau cua bénh nhan TDT2 (nir,
n=10) va nhém ddi ching (nit, n=10) clng vai s6
liéu vé chi s glucose méu, cholesterol tong sé,
triglycerid, bach cau, hong cau va tiéu cau duoc
cung cap bai Khoa Sinh hoc phan tir, Bénh vién
Trung wong Quan ddi 108. Mau mau ngudi bi
bénh dugc thu dua trén tiéu chi chi sé glucose
cao qua muc cho phép (trén 7,0 mmol/L) va méc
bénh TDT2 trén 5 nam. MAu mau cua nguoi khoe
manh dugc thu tir nhimg nguoi song ¢ khu vuc
1an can Ha Noi, ¢ chi sé glucose méau nam trong
ngudng cho phép (tr 3.9 dén 6,4 mmol/L).
Nhimng ngudi khoe manh ¢ nhom ddi ching va
nhém bénh nhan TDT2 déu sinh sng tai cac khu
vuc khong c6 tinh trang bi phoi nhiém dioxin.
Tinh trang strc khoe ctaa nhiing nguoi tham gia
trong nghién ciru nay déu duoc danh gia boi cac
bac sy cua Bénh vién Trung wong Quéan doi 108
va duoc xac nhan khéng mac cac bénh nhu bénh
thap khép, bénh gan mén tinh hoidc ung thu. Céac
chi s6 mau & ca hai nhém déu khong co su khéac
biét, trong d6 chi s6 bach cau (WBC) & nhom
bénh nhan THT2 nam trong khoang 5,2-8,0 x
10°/L va nhém ddi chirng nam trong khoang 5,1-
7,9 x 10%/L; chi s6 hong cau (RBC) & nhém bénh
nhan TBT2 nam trong khoang 4,1-5,0 x 10/L va
nhém ddi chimng nam trong khoang 4,2-4,8 x
10°/L; chi s tiéu cau (PLT) & nhém bénh nhan
TPT2 nam trong khoang 250-310 x 10%L va
nhém ddi chiing nam trong khoang 230-326 x
10°%/L.

Nhitng mau mau sau khi thu duoc luu gitr tai
Phong Cdng nghé¢ ADN ung dung, Vién Cong
nghé sinh hoc. Cac mau nghién ctu va phuong
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phap nghién ciru déu dugc thong qua boi Hoi
dong dao duc trong nghién cau y sinh, Vién
Cdng nghé sinh hoc.

Ho4 chat st dung bao gom: dung dich
TriPure, isoamyl, chloroform, ethanol dé tach
chiét RNA, cac bo kittong hop cDNA va gPCR
duogc dat tir cac hang Roche (buc) va Thermo
Fisher Scientific (M§y). Cac cip mdi duoc cung
cap boi Cong ty TNHH Sinh hoa Phu Sa (Viét
Nam).

Phuwong phap

Tach RNA téng sé tir mau tong sé Ciia nguoi
TDT2 va ngwoi khée mgnh

RNA t6ng sé duoc tach tir mau toan phan véi
TriPure Isolation Reagents (Roche, Dirc) theo
huéng dan cua nha san xuét. Sau d6, RNA duoc
dinh lwong bang may do quang phd Nanodrop
Lite (Thermo Fisher Scientific, M¥y).

Téng heop cDNA lam nguyén li¢u cho phdn #ng
khuéch dai gen dich

cDNA dugc tong hop tir RNA tong sé bang
bo kit First Strand cDNA Synthesis Kit (Thermo
Fisher Scientific, My). Véi mdi mau, 1000 ng
RNA tong s6 duoc str dung cho phan wng téng
hop cDNA bang mdi ngiu nhién theo hudng dan
str dung cua nha san xuat.

Phwong phdp real-time PCR

Phan ng real-time PCR dugc thuc hién trén
may LightCycler 2.0 (Roche, Buc), st dung bd
kit LightCycler FastStart DNA Master SYBR
Green I (Roche, Buc). Chu ky ngudng (Ct) cua
cac mau duoc xac dinh bang phan mém
LightCycler 2.0. Mirc do biéu hién gen duoc so
sanh tuong ddi gitra cAc mau dya theo cdng thirc
24C cua Livak (Livak, Schmittgen, 2001). Gen
S-actin duoc sir dung lam gen noi chuan. Céc sé
licu théng ké dwoc xir ly bang phan mém
Microsoft Exel va phan mém SPSS theo phuong
phép t-test véi gia tri p < 0,05 dugc xem lacé y
nghia thong ke.

Bang 1. Trinh tw mdi cac gen d&c hiéu st dung trong phan &ng real-time PCR.

Gen

Trinh tw (5’-3’)

Ahr (NM_001621)

F: 5 ACATCACCTACGCCAGTCGC 3’

R: 5 TCTATGCCGCTTGGAAGGAT 3’

Cyplbl (Zhu et al., 2015)

F: 5 CACTGCCAACACCTCTGTCTT &

R: 5 CAAGGAGCTCCATGGACTCT 3

B-actin (NM_001101)

F: 5 TCATGAAGTGTGACGTGGACATC 3

R: 5 CAGGAGGAGCAATGATCTTGATCT 3’

KET QUA VA THAO LUAN

Panh gia cac chi s6 glucose mau cia ngudi
bénh TPT2 va ngudoi khée manh

Chi s6 glucose mau phan anh toc d6 1am ting
dudng mau sau khi an cac thyc pham giau tinh
bot... va la can ctr dau tién dé chan doan bénh tiéu
duong. Véi nguoi binh thuong, chi sé duong
mau lac doi thuc hién vao budi sang, sau khi nhin
in khoang 8 dén 10 h trong khoang tir 3,9 dén 6,4
mmol/L, trong khi & bénh nhan TDT2 la trén 7,0

mmol/L.

Két qua thu dugc trén Hinh 1 cho thay, chi s6
glucose mau & nhom déi chimg do dugc vao budi
sang, trudce khi an co gia tri trung binh 12 5,6 +
0,4 mmol/L. So véi gi4 tri tiéu chuan theo qui
dinh, chi s6 glucose mau ciia nhom déi ching
nam trong khoang an toan. Trong khi d6, & nhém
bénh nhan TDT2, chi s glucose mau cé gia tri
trung binh la 8,8 + 1,9 mmol/L, cao hon so véi
khoang quy dinh vé chi s6 duong mau véi ngudi
binh thuong.
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Panh gia mire d9 biéu hién gen Ahr va Cyplbl
&' cac bénh nhan TPT2 va ngwoi khée manh

So séanh biéu hién gen Ahr gitta nhém bénh
nhan TDT2 va nhoém d6i chiing thé hién ¢ Hinh
2A. Két qua cho thay nay cho thiy nhém bénh
nhan TDT2 biéu hién gen Ahr ting trung binh
khoang 6,8 lan so véi nhom ddi ching.

Gen Cyplbl ma héa cho mét trong nhirng
enzyme thudc ho P450 duoc kich hoat sau qua
trinh hoat hoa gen Ahr. Két qua x4c dinh mirc d6
biéu hién cho thiy su biéu hién cua Cyp1bl duoc
tang cuong ¢ nhom bénh nhan TDT2, cao hon

12 -

10 A

Glucose mau (mmol/L)

D6i chirng
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trung binh 8 lan so v6i nhom ddi chimg (Hinh
2B).

Két qua phan tich mdi twong quan giita gia
tri ACt cua gen Ahr (Ct Ahr — Ct Actin) va gen
CyplB1 (Ct Cyplbl — Ct Actin) véi chi sd
glucose méau ¢ Hinh 3 cho thay c6 méi tuong
quan ti I& nghich (véi gia tri p lan luot 1 0,003
va 0,039). Gia tri ACt cua mot gen c6 tuong quan
nghich véi mirc d6 biéu hién cua gen d6. Do do,
mtc do biéu hién gen cua gen Ahr va Cypi1bl cé
ti 16 thuan voi luong glucose mau cua tong sb 20
nguoi tham gia nghién cuu.

Bénh nhian TDT2

Hinh 1. Chi sb glucose mau ctia bénh nhan TBT2 (TDT2) (n=10) va déi chirng (n=10) ™ p<0,01.

Gen AhR

Biéu hi¢n gen (lan)

Biéu hién gen (tin)

Gen Cyplbl

Bénh nhian TDT2

Doi chimg

A

Dol chimg

Bénh nhin TDT2

Hinh 2. Biéu hién gen Ahr (A) va gen Cyplbl (B) & nhirng bénh nhan TBT2 (n=10) so v&i nhom ddi chirng
(n=10) *p<0,05. Biéu hién gen dwgc xac dinh theo phwong phap real-time PCR va tinh toan dwa trén céng thirc

2-AACt_
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= P=0,003
R=-0,633

14 A

12 A

10 A

CtA4hR - CtActin

Glucose mau (mmol/L)

A

° P= 0,039
R=-0,465

12,5 4

10 o

CtCyplIbl — Ct Actin

Glucose mau (mmol/L)

B

Hinh 3. Twong quan gitka m&c d6 biéu hién gen Ahr va Cyplb1l (théng qua gia tri ACt) v&i chi sé glucose

mau.

Ahr 12 nhan té phién ma tham gia diéu hoa
truc tiép hodc gian tiép nhiéu gen khéc nhau lién
quan dén dap ung véi cac chat doc ngoai sinh
cing nhu noi sinh trong co thé. Ahr con tham gia
Va0 rat nhiéu qua trinh khac nhau nhu diéu khién
chu trinh té bao, lién quan dén sy bam dinh va di
chuyén cua té bao, tic dong dén qua trinh hinh
thanh, phat trién cia khéi u, ciing nhu thyc hién
cac chirc nang mién dich tai cac hang rao bao vé
ctia co thé (Nguyen et al., 2013). M6t sb céc yéu
t6 da duoc ching minh ¢ anh huéng dén muc
dd biéu hién cua gen Ahr nhu cac phéi tir tir moi
truong nhu TCDD, bezo[a]pyrene (BaP), 6-
formylindolo[3,2-b]carbazole (FICZ),
kynurenine va cac phéi tir ngi sinh nhu indole,
indole-3-acetate, indole-3-aldehyde hinh thanh
trong qué trinh chuyén héa thirc an cua co thé
(Nguyen, Bradfield, 2008). Gan day, vai tro ciia
Ahr lién quan dén bénh tiéu duong ciing da duoc
nhiéu nha khoa hoc quan tdm nghién ciru (Kerley
et al., 2012; Roh et al., 2015). Nguyén nhan cua
TDT2 rat phuc tap, cd thé 1a két qua cia bénh
béo phi, ché do in khong lanh manh, tudi cao,
lich st bénh 1y gia dinh... Mot nghién ctu trudc
day trén nhiing nguoi phoi nhiém dioxin trong
thoi ky chién tranh Viét Nam da chi ra méi lién
quan gitta tiép xdc va su phat trién cua TDT2

(Fujiyoshi et al., 2006). Nghién cttu md hinh
chudt béo phi cho thay biéu hién cua gen Ahr
tang gap 10 lan so v&i nhom dbi ching (Kerley
et al., 2012). Ciing trén mo6 hinh chudt, Nault et
al. (2013) da chi ra vai tro cua Ahr trong phan
giai glucose. Két qua cua nghién ciru caa Roh et
al. (2015) & bénh nhan tiéu duong cho thiy méi
lién hé chit ché gitra cac hoat dong caa cac phoi
ttr ciia gen Ahr trong huyét thanh véi bénh TDT2.
Diéu nay cho thy su phi hop cua cac két qua
nghién ctru cua ching tdi so véi cac két qua da
cdng bé. Ngoai ra, két qua nghién cau cua ching
t6i cling chi ra sy biéu hién gen Cyp1bl & bénh
nhan TPT2 ting cao hon so vai ddi chung, cho
thay sy phd hop so voi cac két qua nghién cau
trude day khi sy biéu hién cua gen Ahr kich hoat
su phién ma ciia mot s gen trong ho cytochrome
(Cyp) P450 bao gom Cyplb1 (Yang et al., 2008;
Jacob et al., 2011). Két qua trén ciing 1a bang
ching ban dau cho sy lién quan giita con duong
truyén tin hiéu Ahr/Cyplbl véi ham luwong
glucose, co thé gay ra boi cac ligand ngoai sinh
hay noi sinh bén trong co thé.

Day 1a nghién ciru dau tién ¢ Viét Nam danh
gia mire d6 biéu hién cua gen Ahr va Cypi1bl trén
bénh nhan TDT2 va ddi ching. Sy lién hé gitra
gen Ahr va Cyplbl vdéi cac trang thai bénh ly &
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ngudi THT2 con can nhitng nghién ciru sau hon.
Viéc danh gia sy lién quan cua c&c phan tu trong
con duong tin hiéu Ahr nhu Arnt hay AhrR & muc
d6 mRNA va protein, hay su tham gia ctua cac
ligand noi sinh ciing s& gop phan lam sang to co
ché khang insulin ¢ ddi tuong nguoi TDT? tai
Viét Nam.

KET LUAN

Nghién ctru cua chung t6i da chi ra su tang
biéu hién cua hai gen Ahr va Cyp1b1 trén nhom
bénh nhan mic TDT2 so v6i nhom ddi ching. Sy
tang biéu hién cua hai gen nay c6 méi lién quan
v6i ham luong glucose mau. Do do, ¢ thé co
mot co ché diéu hoa lwong glucose mau thong
qua con dudng truyén tin hiéu Ahr.

Loi cam on: Nhém tac gia xin tran trong cam on
ThS. Nguyén Viét Ha, Khoa Sinh hoc phan ti,
Bénh vién Trung wong Qudn ddi 108 dd cung cap
cac mau mau, ThS. Nguyén Thi Tam, Phong
Cong nghé ADN ung dung da ho tro vé ky thugt.
Kinh phi cia nghién cizu duwoc cung cdp boi dé
tai “Nghién cizu su biéu hién cia gen Ahr va gen
Cypl lién quan dén con dwong truyén tin higu
aryl hydrocarbon receptor (Ahr) ¢ nguoi bénh
dai thao duwong type 2 tai Viét Nam” do TS.
Nguyén Trung Nam 1am chz nhiém.
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SUMMARY

Type 2 diabetes is a chronic disease, which has risen dramatically in many countries in the world,
including Vietnam. Recently, there is increasing evidence about the link between type 2 diabetes and
the exposure to Ahr ligands such as 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in the experimental
animal model. In the cell, after activation by the ligands, Ahr moves from the cytoplasm into the
nucleus and binds to the nuclear translocator, resulting in transcription of target genes such as Cyplb1l.
The development of type 2 diabetes was shown in some people who exposed to TCDD. However, the
role of Ahr/Cyplbl genes in type 2 diabetes patients has not been elucidated. In this study, the
expression of the Ahr and Cyplbl genes in blood samples collected from patients with type 2 diabetes
and controls was studied for the first time in Vietham. Analysis of blood glucose showed that this
index in the type 2 diabetes patients was higher than that in the control group. Using real-time PCR
method, the results showed that the expression of Ahr and Cyplbl in type 2 diabetes patients was
significantly higher than that in control group. In addition, the expression of Ahr and Cyplbl was
positively correlated with the blood glucose levels of both groups. These results are initial evidence
for the link between activation of Ahr/Cyplbl signaling pathway and level of blood glucose so that
Ahr/Cyplb1 genes can be potential targets to treat type 2 diabetes.
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