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Tém tit: Metformin hién nay dwoc khuyén céo 1a thude sir dung dau tay trong didu tri tinh trang
tang duong huyét & bénh nhan bdi thao duong type 2. Tuy nhién, hiéu qua diéu tri ciia mbi bénh
nhén 14 khic nhau. Nghién ciru gin day cho thay bién ddi lién quan dén gen ATM c6 anh hudng
dén dap tmg ha dudng huyét cua thudc. Trong d6 c6 da hinh di truyén & SNP rs11212617 (C>A),
nam trén canh dai NST s6 11, véi alen C ¢6 lién quan dén dap tmg 1am sang tot hon so véi alen A.
Vi vdy, chiing t6i tién hanh xdy dung quy trinh phan tich da hinh di truyén rs11212617 trén nhom
bénh nhén Pai thdo dudng type 2. Cac miu mau da tach chiét DNA, phuong phap PCR va giai
trinh ty Sanger dugc su dung dé xac dinh da hinh di truyén rs11212617 cua 22 bénh nhan nguodi
Viét Nam. Két qua nghién ctru cho thiy chung t6i da hoan thién dugc quy trinh phan tich da hinh
di truyén rs11212617. Téng s6 c6 22 bénh nhan dugc xac dinh kiéu gen: 54,5% c6 kiéu gen CC,
31,8% co kiéu gen CA va 13, 7% cb kiéu gen AA. Tan s6 xuét hién alen C 13 0,71, alen A 14 0,29.
Tir két qua nay s& giup phat trién cac nghién ciru tiép theo nhdm d4nh gia mirc do dap Ung lam sang cua
kiéu gen véi diéu trj thudc trén quan thé nguoi Viét Nam, tir d6 nang cao hiéu qua diéu tri bénh.

Tir khéa: rs11212617, da hinh di truyén, Metformin, dai thao duong type 2.

1. Dit van dé

bai thao duong (PTD) type 2 1a mot bénh
rdi loan chuyén héa dang ngdy cang gia ting
trén toan thé gidi, dic biét & cac nudc dang phat
trién [1]. Tai Viét Nam, tr ndm 2002 dén nim
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2012, ty 18 mic bénh DTP di ting gap doi tur
2,7% 1én 5,4%, va theo wde tinh vao nam 2030
s€ cb to1 3,42 triéu nguoi mic phai can bénh
nay [2]. Pdc diém chinh ctua bénh la ndng do
glucose mdu tang cao, lau dai s€ gy t6n thuong
nhidu co quan trong co thé, ting nguy co bién
chuing tim mach, than, than kinh va nhiéu bénh
1y khac [3]. Dy phong va diéu tri DTD dang trd
thanh mot trong nhiing van dé chinh trong cong
tac cham soc sic khoe cong ddng. Metformin,
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mot dan Xuét cta Biguanide, hi¢n dugc khuyén
c4o stir dung phd bién dé diéu trj tinh trang ting
duong huyét ciia bénh nhan DTD type 2, trong
ca don tri liéu va tri liéu két hop (theo phac d6
cua Hiép hoi bai thdo duong Hoa Ky) [4].

Theo ADA 2017, mét trong céc tiéu chuan
chén doan DTD la khi bénh nhan c6 HbAlc >
6,5% va muc dich diéu tri 1a duy tri chi ) nay <
7% [4]. Tuy nhién khong phai tit ca bénh nhan
DTD type 2 déu dap ung tot voi dicu tri
Metformin. Hon mot ph?m ba bénh nhan DTD
type 2 khong dap ung véi lidu thong thuong
dugc khuyén céo [5]. Nghién ciru gan day cho
thiy gen ataxia telangiecsia mutated (47M) c6
vai trd diéu hoa tac dong cua Metformin thong
qua hoat hdéa AMP-activated protein kinase
(AMPK), va cac bién doi trong gen nay s€ anh
huéng dén dap ung ha duong huyet cta thudc.
Trong d6 c6 da hinh di truyén & SNP
rs11212617, dot bién thay C thanh A ¢ vi tri
108412434 trén canh dai nhidm sic thé (NST)
s 11. Nghién ctru cho thdy bénh nhin mang
kiéu gen AA c6 dap mg giam duong huyét khi
sir dung Metformin thap hon so v&i bénh nhan
¢ kiéu gen CC [6, 7]. Do @6, viéc xac dinh
kiéu SNP nay c6 vai trd quan trong trong tién
lugng dap ung thudc diéu tri & ting bénh nhan.
O Viét Nam hién chua c6 dé tai nao xdy dung
quy trinh phan tich SNP nay. Do d6, véi muc
dich dua xét nghiém xac dinh kiéu gen cho
bénh nhan nhu mot xét nghiém thuong quy tai
cac co sé kham chira bénh, chung t6i tién hanh
thyc hién dé tai: “Xay dung quy trinh phén tich
da hinh rs11212617 lién quan dén dap tmg diéu
tri Metformin & bénh nhan dai thao duong type
2” v6i hai muc tidu: (1) Téi wu hoa quy trinh
xac dinh da hinh di truyén rs11212617 trén
bénh nhan DPTP type 2, va (2) Ap dung quy
trinh dé x4c dinh da hinh di truyén rs11212617
trén mot s bénh nhan BTD type 2.

2. Pdi twong va phwong phap nghién ciru

Nghién ctru duoc tién hanh theo phuong
phap mo ta cit ngang, sit dung phuong phap
chon miu thu4n tién. 22 bénh nhan duge chan

doan DTD type 2 theo tiéu chuan ADA 2017
duoc diéu tri b?ing Metformin tai Bénh vién Dét
May, Ha Noi. Thoi gian liy mau tir 6/2017dén
03/2018. Nghién cuu tuan thu theo quy dinh va
dugc thong qua boi Hoi dong dao dirc cua Khoa
Y Dugc, PHQG Ha Noi.

Thu thdp va bdo quin midu mdu: 22 mau
mau cta bénh nhan mic DTD type 2 thu thap
tai Bénh vién D&t May, dugc bao quan trong
EDTA luu & -20°C cho dén khi st dung. Ong
mau dugc ghi diy du thong tin: tén bénh nhan,
tudi, md bénh an.

Tach chié'tNDNA tong so: DNA tong sb
duoc tach tir mau mau, sir dung E.Z.N.A blood
DNA Mini Kit (Omega-Biotek) theo quy trinh
khuyén cdo cua hing.

Nhin dong phin dogn mang SNP
rs11212617: D€ c6 quy trinh nhén dong déc
hie::u va on dinh, ching t6i Xac dinh nhiét 46 gan
in, nong do hoat dong téi wu cua cac thanh
phan trong phan ung PCR st dung DreamTaq
DNA Polymerase (Thermo Scientific). Khoang
nhiét do gan moi khao sat tir 55-70 °C, khoang
ndéng d6 modi tir 0,1-0,9 uM, khoang noéng do
DNA tir 5-200 ng/ul.San pham PCR duoc dién
di trén gel agarose 1,5%, cung thang chuan
Ruler 100 bp Plus DNA Ladder (SMO0321,
Thermo Scientific).

Trinh ty mdi nhan dong trong phan tng
PCR: moi Xudi ATM-F: 5¢
TGGGTTGCTTGTGGATAACATATAGTT
GG 3 va mdi nguogc ATM-R: 5¢
GAGAAGGCAGTAAAGTGAAGGAATAC
AGAG 3’[8]. Poan DNA nhan 1&€n c6 d0 dai
209 bp.

Xdc dinh kiéu gen bang phwong phdp gidi
trinh tw: 20 pl san pham PCR duogc g giai
trinh ty tai hang IDT (Malaysia). Két qua giai
trinh tu dugc doc béng phﬁn mém BioEdit
version 7.2.6 dé xac dinh kiéu gen cua mdi
bénh nhan. Tan s6 cac alen s& duoc tinh toan va
so sanh voi tan so 1y thuyét theo dinh luat
Hardy-Weinberg su dung Chi-square test.
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3. Két qua nghién ciru

Tdach chiét DNA tong so: 2ml mau tinh
mach ctia mdi bénh nhén dugc chéng dong
bang EDTA déu tach dugc DNA tong s6 bang
E.ZN.A blood DNA Mini Kit. Néng d6 DNA
thu hoi sau tach chiét dao dong tir 13,85 — 141,8
ng/ul. Mau c6 do tinh sach cao, 21/22 miu
(95,5%)céd chi $6 Aszeo/Argg dao ddng trong
khoang 1,7 — 2,0, ching t6 DNA dugc tach
chiét dat yéu cau cho phan umg khuéch dai
DNA bang PCR.

M 356 565 57.9 306 61.5 635 654 671 68.6 69.6 -

M Al A2 A3 B1 B2 B3 C1 C2 C3 -

(B)
209 bp—»p

M 200 100 50 10 5

Hinh 1. Anh dién di trén gel agarose 1,5% ctia thi

nghiém t6i wu PCR nhan dong doan DNA chira SNP

rs11212617. A: Tbi wu nhiét @6 gin mdi. B: Tdi wu
ndng d6 mdi. C: Tdi wu ndng d6 DNA trong miu
méu. Trong hinh (B): A: ndng d6 mdi 0,9 pM. B:
nong do modi 0,3 M. C: ndng d6 moi 0,1 uM. Str
dung 3 miu c6 ndng dd DNA 1a 1: nong do DNA
100 ng/ul. 2: ndng do DNA 50 ng/ul. 3: ndng do
DNA 10 ng/ul. M: marker GeneRuler TM 100 bp

DNA Ladder. (-): Béi chimg am.

Nhidn dong phin doan mang SNP
rs11212617: Két qua dién di san phdm t6i wu
timg thanh phan duoc trinh bay & hinh 1. Dya
trén két qua hinh anh bang dién di 1én séng 3,
khong c6 bang phy, chung t6i Iya chon nhiét do
gin moi tdi uu la 61,5°C, nong d6 moi tbi uu &
0,3 uM. Vvé nong d6 DNA, ching t6i lya chon

trong khoang tir 5-200 ng/pl, vi & tat ca cac vi
tri bang dién di déu lén rd, khong co bang
phu,chimg t6 phwong phap c6 d6 nhay, c6 thé
nhan dong doan gen véi nong d6 DNA rét thap.
Nhu vay, chu trinh nhi€t cho phan ung PCR
gom 3 giai doan: bién tinh ban dau 95°C trong 3
phut; 35 chu ky: 95°C trong 30 gidy, gan mdi &
61,5°C trong 30 gidy, 72°C trong 1 phut; thoi
gian kéo dai cubi 72°C trong 5 phut. Ching toi
tién hanh kiém chimg quy trinh trén 6 mau bénh
nhan va cho két qua & hinh 2.

M 01 02 03 04 05 06

209 bp

Hinh 2. Anh dién di trén gel agarose 1,5% ctia thi
nghiém tdi wu PCR, sir dung quy trinh tdi wu chay
Vi 6 mau bénh nhan. M: marker GeneRuler TM 100
bp DNA Ladder. (-): Ddi chirng am.

C A G AG A AIGT C A G A

C AGAG AJA JGT CAGA

(©

OO

Hinh 3. Két qua “giéii trinh tu doanﬁ DNA chira
rs11212617. A: kiéu gen CC. B: Kiéu gen CA. C:
Kieu gen AA. Phan dong khung la vi tri SNP.
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Gidi trinh tw xdc dinh kiéu gen ciia bénh
nhén: Dua vao két qua giai trinh ty miu PCR
da tinh sach, ching t6i xac dinh dugc cac kiéu
gen dong hop CC, AA va di hgp CA. (Hinh 3).
Chung t6i chia 22 bénh nhéan thanh 3 nhom kiéu
gen, voi sb lugng mdi nhom dugc trinh bay &
bang 1.Vi tri SNP trén gen: nucleotid thu 55
tinh tr mdéi F. Trnh tu SNP:
CCAATTACAAAGGGCAGATCAGAGAJA/
C]JTGTCAGAGCGGATAAAAAATCAAGA.

Béng 1. Pa hinh di truyén SNP rs11212617 & 22
mau bénh nhan nghién ctu

Kiéu gen S6 bénhnhan Ty 1é %
rs11212617

cC 12 54,5%
CA 7 31,8%
AA 3 13,7%

Téan sb ctia alen C 1a 0,71, alen A 1a 0,29.
Kiém dinh v&i Chi-square test, ta co x2 = 1,22
va p-value = 0,269. Nhu vay, tan s cac alen
thu dugc trong nghién ctru nay phu hop theo
dinh luat Hardy-Weinberg. Diéu d6 ciing cho
thdy cdu tric di truyén cua cac alen ndy & nguoi
Viét Nam c6 thé di tr& nén 6n dinh (it nhét
quan thé 22 bénh nhan thudc nghién ctru nay da
o tinh dai dién).

4. Ban luan

Két qua nghién ctru cho thiy quy trinh phan
tich xac dinh duoc kiéu gen SNP rs11212617
ctia chiing toi da 6n dinh. Vé tach chiét DNA tir
mau mau toan phﬁn, mot s6 mau co n6ng do
DNA thu duoc kha thép so v6i cac mau con lai
(miu nho nhat c6 nong d6 thu duoc 1a 13,85
ng/ul). Tuy nhién nong d6 DNA cho 1én bing
kich thuéc rd nidm trong khoang tir 5 — 200
ng/ul, chung t6 phuong phap c6 do nhay, voi
dd tinh sach OD trong khoang 1,7 dén 2,0 dat
yéu cau cho viéc thuc hién phan tng PCR vé
sau. Quy trinh phén tich gen da t6i wu bao gom:
nhiét d6 gin modi ¢ 61,5°C, nong do moi 1a 0,3
uM mdi mdi, ndng d6 DNA trong khoang 5 —
200 ng/pl, két qua nay dam bao hiéu suit phan

mg cao (biang dién di 1én rd nét, khong xut
hién bang phu) va tinh dao durc ctia nghién curu.

Nghién ctru cta chung t6i thuc hién trén 22
bénh nhan. Véi tdp hop miu nho nhung kiém
dinh Chi-square cho thiy tin s cua cac alen da
phan b6 theo dinh luat Hardy-Weinberg, nhom
méu nghién ctru ¢6 tinh dai dién cho quan thé
bénh nhan DTD type 2 tai khoa Noi, Bénh vién
Dét May. Phan b alen trong quan the nguoi
Viét Nam c6 su khac biét voi mot sé quéan thé
trong cac nghién ctru khac trén thé gi¢i. Nhom
nghién ctru GoDARTS nam 2011 trén quin thé
ngudi chau Au thuc hién trén 1783 nguoi &
Scotland va 1113 nguoi ¢ trong thtr nghiém lam
sang cua UKPDS cho thdy alen C c6 ty 18 thip
hon (44%) so voi alen A [7]. Nghién cuu nay
cling cho thay alen C c6 ty 1¢ dap tmg t6t hon véi
Metformin trong viéc dat muc tiéu HbAlc dudi
7% (OR = 1,64, CI 1,37 — 1,99, p=1,9%107). Mot
nghién ciru khac tai My niam 2012 d tién hanh
thtr nghiém lai dap ung véi Metformin trong mdt
thir nghiém 1am sang véi 5 nhom chung toc cod
nguy co cao méc DTD type 2 va dang diéu tri
bang phuong phép thay doi 16i séng hoac
Metformin [9]. Két qua cho thdy alen C c6 tan
s6 xuét hién khac nhau & cac ching toc. Cu thé
la alen C chlém 42,4% 0O nguoi da tréng, 72,4%
& ngudi My gbe Phi, 40,1% 6 nguoi goc Latinh,
51,6% & nguoi goc Ava 41,5% & nguoi gbc An
Do. Tuy nhién két qua vé dap tmg didu tri cua
nghién ctru nay lai khong tng ho mdi lién quan
ciia alen ndy v6i viéc dap ung kiém soat
glucose mau cta Metformin. Nghién ciru mdi
day vao nam 2014 cua Zhou va cong su tién
hanh trén quén thé ngudi Han tai Thuong Hai,
Trung Qudc v6i 359 bénh nhan mic DTD type
2 [10]. Két qua nghién ctru nay cho thay alen C
chiém 67,5% trong khi alen A chiém 32,5%.
Tan sb phan bd cua 3 kiéu gen lan luot 1a
44,5% CC, 46% CA va 9,5% AA. Két qua nay
tuong ty voi mot nghlen clru trudc voi quan thé
ngudi Han tai Béc Kinh [10]. Cac két qua nay
gan tuong tu voi két qua nghién ctru cua chung
t6i nhét, cho thay c6 sy trong dong vé phén bd
alen va tan sb kiéu gen trong nhom quan thé
ngudi chau A, khac véi cac nghién ctru ¢ trén
thuc hién trén nhém quan thé Chau Au va Chau
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My. Tuy nghién ciru cua chung t6i thyc hién
v6i ¢& mau con han ché, nhung da dwa ra két
qua bude dau kha tin cay, tir d6 co thé gip
dinh huéng cho cac nghién ctru v6i ¢& mau 16n
hon trong tuong lai. Hién nay, tai Viét Nam,
liéu ding Metformin dang dao dong trong
khoang 500-2000 mg/ngdy. Tuy nhién véi liéu
cao, tac dung giam duong huyét khong ting
nhiéu, song tac dung phu s& nhiéu hon. Viéc su
dung thudc can than trong trong cac truong hop
suy than, bénh nhan trén 80 tudi [11]. Vi vay,
trong diéu tri bénh Iy BDTD type 2, viéc xac dinh
mirc d6 dap ung diéu tri theo kiéu gen s& phuc
vu tot hon trong thyc té 14m sang, dinh hudng
cho céc bac si dua ra phac d6 diéu tri phu hop
trén timg bénh nhan. Tuy nhién, d& danh gia o
hon vai trd cua rs11212617 trong quan thé
ngudi Viét Nam, ching t6i khuyén nghi mo
rong thuc hién cac nghién ctru tiép theo danh
gia mdi lién quan giita cac da hinh di truyén nay
v6i dap ung diéu tri thude.

Ngoai ra, mot vai huoéng nghién ctru khac
mé ra voi da hinh di truyén nay, nhu méi lién
quan gitta gen ATM va SNP rs11212617 voi
bénh 1y tim mach, dic biét 1a bénh ly dong
mach vanh [12]. Pay 1a mot trong nhimng bién
ching thuong gdp cua bénh DTD type 2, va
trong mot so truong hop, didu tri kiém soat
duong huyét don thuin t6 ra chua hidu qua
trong viéc lam giam ty 1¢ méc ciing nhu tir vong
do bién chimg nay giy ra. Nghién ciru cua
Schiekofer va cong sy nam 2014 thyc hién phan
tich kiéu gen rs11212617 trén 240 bénh nhan
nam méc bénh 1y dong mach vanh [13]. Két qua
cho thdy alen A c6 lién quan den bénh 1y dong
mach vanh, cu thé 1a gia tang gan gap doi so
diém nguy co ciing nhu sé diém ton thwong
theo thang diém Score va Gensini so v6i alen C
(ca hai déu c6 p <0,05). Mot nghién ciru khéc
¢6 nhom chimg ciia Ding va cong su tién hanh
trén quan thé nguoi Han tai Trung Qudc ciing
cho thdy mot da hinh di truyén khac thudc gen
ATM (rs189037 C > T) ciing lién quan dén ty 1¢
mic bénh dong mach vanh, véi kiéu gen TT
lam giam nguy co mic va dwoc xem nhu mot
marker di truyén voi bénh nay, dac biét & nam
giéi hut thude 14 [14]. Bén canh d6, dot bién &

gen ATM con anh huong dén nhidu tinh trang
bénh 1y khac. Gen ATM c6 vai tro trong cac
hoat dong nhu stra chita DNA, diéu hoa chu ky
té bao, mién dich, chuyén hoéa, sinh san va tudi
tho con ngudi [15]. Mac du chua c¢6 phuong
phap diéu tri chic chin trong thoi diém hién tai,
nhung liéu phap gen s& la mot hudng tiép can
déy tiém nang trong tuong lai, v6i nhiéu nghién
cuu trén mo hinh dang duwoc thuc hién trong
thoi gian gin day. Cac nghién ctru vé dot bién
gen ATM n6i chung va da hinh di truyén
rs11212617 néi riéng 1a mdt trong nhiing budc
di kham pha vé hoat dong chirc ning cing nhu
lién két cua gen ATM, gop phan thac day cho
nhing tién bd vé liéu phap gen tién gan hon
nira voi tmg dung diéu tri thuc tién.

5. Két luan

Chung t6i da xay dung dugc quy trinh phan
tich SNP 1511212617 trén mau mau va ap dung
thanh cong quy trinh nay phan tich gen trén 22
bénh nhén DTD type 2. Két qua nay s¢ giup
phat trién cic nghién ctu tlep theo vé SNP
1511212617 ciing nhu dot bién gen ATM, phuc
vu cho cac ing dung trong diéu tri 1am sang.

Loi cam on

Chung t6i1 tran trong cam on sy tai trg cua
Dai hoc Qudc gia Ha Noi cho dé tai mi s CS.
17.05 va sy giup d& cia bac si khoa Noi, Bénh
vién Dét May dé thuc hién nghién ctru nay.
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Establishing the Protocol for Detecting rs11212617
Polymorphism Related to Metformin Response
in Type 2 Diabetic Patients
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Abstract: Metformin is currently recommended as a first-line drug for treatment of
hyperglycemia in patients with type 2 diabetes. Nevertheless, the drug’s treatment effect is not
uniform in all patients. The recent studies have indicated that the single-nucleotide polymorphism
(SNP) rs11212617 (C>A) (11g22.3), located near the ataxia telangiectasia mutated (47M) gene, is
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associated with Metformin treatment response, in which, allele C is better than allele A. Therefore, an
SNP detecting protocol for a group of Vietnamese type 2 diabetic patients was to be established. The
DNA, PCR and sequencing-extracted blood samples were applied to identify rs11212617
polymorphism among 22 Vietnamese patients. Out of the 22 patients genotyped for rs11212617
polymorphism, CC and AA were the homozygous genotypes with frequency of 54.5% and 13.7%,
respectively. 31.8% of the patients had heterozygous genotype CA. The frequencies of allele C and
allele A were 0.71 and 0.29, respectively. This result is expected to help develop further studies aimed
to evaluate the association between genetic polymorphism with clinically drug response in Vietnamese
population and thereby, improving the effectiveness of treatment.

Keywords: Single nucleotide polymorphism, rs11212617, ATM gene, metformin, type 2 diabetes.



