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Abstract: Gout is a metabolic disorder characterized by elevated uric acid levels in the blood,
leading to joint inflammation and swelling in the limbs. Gout can be caused by various factors,
with hereditary origins significantly contributing to the development of the disease. This study
used the PCR-RFLP technique to determine the association between the SLC2A9 rs6820230
polymorphism and the risk of gout in the Vietnamese population. This study was conducted on a
total of 477 samples, including 160 gout samples and 317 control samples. Statistical results show
that the genotype distribution of the SLC2A9 rs6820230 polymorphism follows the Hardy-Weiberg
equilibrium law with genotype frequencies of CC, CT and TT being 88.49%; 14.47%; and 1.05%,
respectively and allele frequencies of C and T being 0.917 and 0.083, correspondingly. In addition,
we also determined that there is no association between the SLC2A9 rs6820230 polymorphism and
the risk of gout in the Vietnamese population across five models, including additive, dominant,
recessive, co-dominant and allelic. This study has provided more information about the influence
of single nucleotide polymorphisms on the risk of gout in the Vietnamese population.
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Mbi lién quan gitra da hinh SLC2A9 rs6820230
vO1 nguy co mac bénh gout trén quan thé nguoi Viét Nam
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18 Hoang Quoc Viét, Cau Giay, Ha Noi, Viét Nam
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Chinh stra ngay 20 thang 02 nim 2025; Chap nhén dang ngay 15 thdng 03 nam 2025

Tém tit: Gout 1a mot dang bénh 1y rdi loan chuyén hoéa do nong do uric acid mau ting cao, véi
triéu chimg déc trung la tinh trang viém sung cac khép tay chan. Gout co thé gy ra boi nhiéu
nguyén nhén, trong d6 nguyén nhan di truyén dong mot vai trd quan trong trong qua trinh phat
trién bénh. Trong nghién ctru ndy, ching tdi da sir dung k¥ thuat PCR-RFLP dé x4c dinh mdi lién
quan giita da hinh SLC2A9 rs6820230 voi nguy co mic bénh gout ¢ quan thé ngudi Viét Nam.
Nghién ctru nay dugc thuc hién trén téng sb 477 mau, bao gdbm 160 mau bénh gout va 317 mau dbi
chtng. Két qua thong ké cho thay su phan bd kiéu gen cua da hinh SLC2A9 rs6820230 tuan theo
dinh luat cin bang Hardy-Weiberg v6i tin suét kiéu gen CC=88,49%; CT=14,47%; TT=1,05% va
tan suét allele C=0,917; T=0,083. Ngoai ra, ching t6i ciing xac dinh duoc rﬁng khong co mébi lién
quan nao gitra da hinh SLC2A9 rs6820230 voi nguy co méc bénh gout & quan thé ngudi Viét Nam
trén ndm mo hinh, gdm co cong gop, troi, lan, ddng troi va allele. Nghién ctru ndy da gop phan
cung cap thém thong tin vé anh huéng cia da hinh don nucleotide di v6i nguy co mac bénh gout

trén quan thé nguoi Viét Nam..

Twr khoa: Gout, nguoi Viét Nam, PCR-RFLP, rs6820230, SLC2A9.

1. Mé dau

Gout 1a mdt trong cac bénh phd bién trén
thé gioi voi ti 16 mic bénh 1a 0,1 - 10%, tuy
nhién, ty 1€ nay c6 su khac biét lon gitta cac
quan thé khac nhau [1]. Theo théng ké cua
Chuong trinh hudng t6i cong ddng danh cho
kiém soat bénh thip khép (Community
Oriented Program for Control of Rheumatic
Diseases - COPCORD), Viét Nam nam trong
nhoém cac nudc co ti 16 mic gout thip (dudi
0,5%) [1]. Bénh gout thuong dugc chan doan
1am sang dua trén sy phat trién nhanh chong
cua bénh viém don khop, dugc dac trung boi
tinh trang sung d6 va thuong anh hudng dén
khdp ban chan dau tién, khép gitta ban chan,
mit ca chan, dau gbi, ngon tay, cb tay va khuyu
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tay [2]. Nguyén nhan dan dén tinh trang nay 1a
do nong do uric acid huyet thanh (serum uric
acid - SUA) ting cao, dan dén sy hinh thanh
cac tinh thé mudi monosodium urate trong cac
khép [3]. Su tich tu cua cac tinh thé mubi nay
s& kich hoat phan tmg mién dich bang cach giai
phéng cac cytokine gy viém va thu hut cac
bach ciu trung tinh ti [2]. Phan tng mién dich
nay c6 thé dan dén cac ton thuong khong thé
phuc hdi cho cac khe khép, dan dén tinh trang
dau man tinh va bién dang khdp [2]. Co che
hinh thanh bénh gout gy nén béi rat nhleu yéu
td, trong d6 bao gdm viéc ti€u thy mot s6 thuc
pham nhu ruou, thit, hai san, nudc ngot sir dung
si-r6 ngd ¢6 ham lugng fructose cao va ché do
an ubng giau purine [2]. Ngoai ra, diéu dang
cht v 1a cac bién thé di truyén co anh hudng
dang ké dén co ché bénh sinh ciia bénh gout &
ngudi thong qua tdc dong cua chung lén hé
théng van chuyén urate ¢ thén [2]. Do vay, da
¢6 nhiéu nghién ctru vé mdi lién quan giita bénh
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gout vai cac bién thé trén nhiéu gen khac nhau,
trong do c6 gen SLC2A9 [4, 5].

Gen SLC2A9 ndm trén nhidm sic thé
4p16.1, v6i chidu dai 1a 283784 bp va gém 12
exon (https://www.ensembl.org/index.html).
Gen nay dugc biéu hién ¢ than va dong vai trd
1 kénh van chuyén duong (glucose, fructose),
dong thoi van chuyen urate voi ai luc tuong
duong nhau [6]. Nhiéu nghién ctru trén thé g101
da chi ra moi lién quan gitra cac da hinh céc
nucleotide don (SNP) trén gen SLC2A9 vdéi
bénh gout. Trong do, mot nghién ctru thyc hién
trén ba bo mau cia quan thé nguoi Maori,
nguoi trén ddo Thai Binh Duong va nguoi da
trang da chi ra mdi lién quan giita 3 da hinh cua
gen SLC2A9, bao gém  rs16890979,
rs11942223, va rs5028843 voi kha ning mic
bénh gout & ca ba quan thé [7]. Bén canh do,
mot nghién ctru khac trén quan thé nguoi Han &
Trung Qudc ciing di xac dinh dugc da hinh
1s3733591 ¢6 kha nang lam tang nguy co méc
bénh gout va gout c¢6 hat tophi trén quan thé
nay (p = 0,0012 va p = 0,0044) [8]. Ngoai ra,
nghién ciru nay ciling chi ra rémg da hinh nay
cling c6 thé lam tang nguy co mac bénh gout co
hat tophi & quan thé nguoi trén dao Solomon
(p=0,0184) [8].

O quan thé nguoi Viét Nam, cho dén hién
tai chwa c6 nghién ciru nao vé da hinh
1$6820230 thuéc gen SLC2A9 trén quin thé
bénh nhan gout. Vi vdy, chung t6i di tién hanh
nghién ciru phan tich bénh - chimg nay nhim
tim ra su lién quan giira nguy co méic bénh gout
va cac kiéu gen ciia da hinh rs6820230 dong
thoi xac dinh tan suat allele ciia da hinh nay
trén quan thé nguoi Viét Nam.

2. Thuc nghiém

B miu

Nghién ctru nay duoc thuc hién trén 477 mau
mau, bao gdm 160 mAu bénh gout va 317 mau ddi
chimg. Cac mau mau déu duoc thu tai bénh vién
Nguyén Trai, thanh phdé H5 Chi Minh, Viét Nam.
Céac mau ddi chimg duoc kiém tra stc khoe va
xac nhan tién sir gia dinh khong ¢6 ai méc bénh
gout hodc bénh tiéu dudng. Cac bénh nhin méc
bénh gout dugc chén doan theo tiéu chi cua Pai

hoc khoa Thap khép Hoa Ky (American College
of Rheumatology) [9]. Nghién ctru dugc thuc hién
dua trén sy dong thudn cua tat ca cac dbi tuong
tham gia thong qua phiéu cung cip thong tin va
chap thuan tham gia nghién ctru y sinh hoc lién
quan dén con ngudi (informed consent). Nghién
ctru di duoc thong qua boi Hoi dong dao dirc
trong nghién ctru y sinh hoc cua Vién Nghién ctru
hé gen (quyét dinh s6 01 -2017/NCHG-HDDD),
dong ¥ cho phép tién hanh ldy mau va nghién ctru
trén nguoi.

3. Phuong phap
3.1. Tach chiét DNA tong s6

DNA tong s6 dugc tach chiét tir cac mau méau
bang Exgene Whole Blood DNA Extraction Kit
ctia GeneAll, Han Qudc theo huéng dan cua nha
san xuat. Sau do, chét lugng va néng d06 cua DNA
s& duoc kiém tra bang cach dién di trén gel
agarose 0,8% va do bang may NanoDrop™ One
Spectrometer cua ThermoFisher.

3.2.Xdc dinh kiéu gen cia da hinh rs6820230

Trong thi nghiém nay, ching t6i st dung
Primer Blast dé thiét k& cap moi dic hiéu cho
trinh tu DNA c6 chira da hinh rs6820230 (Bang 1).
Kha nang tao self-dimer va hetero-dimer ctia cap
mdi ciing dugc klem tra bing cbng cu
OligoAnalyzer. Cip mdi niy sau d6 dugc sir dung
cho phan tng PCR. Tong thé tich cia mot phan
g PCR 14 7uL, bao gdm 4,065 pL nuéc khong
chira nuclease, 0,7 pL DreamTaq buffer 10X,
0,42 uL dNTPs 10mM, 0,14 uL mdi mdi (ndng
d6 10 pmol), 0,035 uL Taq polymerase va 1,5 uLb
DNA (ndng d6 10 ng/uL), tién hanh thyc hién tir
30 dén 60 phan g PCR trong 1 lan chay. Chu
trinh nhiét cia phan tng PCR nhu sau: 95 °C
trong 5 phut, 35 chu ky bao gdm 35 gidy & 95 °C,
40 giay ¢ 58 °C va 30 gidy & 72 °C, cudi cling
phéan tmg dugc duy tri ¢ 72 °C trong 5 phut. Tiép
do, san pham PCR s& dugc sir dung cho phan tng
phén tich da hinh chiéu dai cac doan phan cit giéi
han (RFLP) v&i cac thanh phan nhu sau: 1,55 pL
nuoc khong chira nuclease, 0,35 puL buffer Tango
10X, 0,1 uL Hpall (10U/uL) va 2 pL san pham
PCR. Két qua PCR-RFLP sau do dugc dién di va
quan séat trén gel agarose 3,5%.
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Bang 1. Trinh ty mdi ciia da hinh SLC2A9 rs6820230

Kich
Tén da .. thude san P Kich thudc san
N Trinh tgy moi . Kiéu gen .
hinh pham pham RFLP (bp)
PCR (bp)
Mbi xuéi: SCCAAGCCCAGAAAGTCACS' il 278
SLC2A9 ..
Mbi nguoc: 278 CT 254, 278
rs6820230
5'GGAGAAGATGAAGAAAGTGCTTAA3 cc 254

3.3. Phdn tich két qua

Két qua thu duoc tir phan img PCR-RFLP
dugce phan tich bang phan mém R phién ban
4.3.1 (https://www.r-project.org) va Microsoft
Excel (Microsoft Corp., Washington, DC, USA).
Ngoai ra, kiém dinh Chi binh phuong (x?) va
Fisher Exact cﬁng dugce ap dung dé kiém tra
trang thai can bang Hardy Weinberg (HWE)
dong thoi xac dinh mbi lién quan giira kiéu gen
va kiéu allele v6i kha ning méc bénh gout trén
quan thé véi nim mod hinh thir nghiém khac
nhau: cong gop, troi, lan, dong troi va allele.
Trong d6, kiém dinh Fisher Exact duogc st dung
cho bd mau nhé hon 5, kiém dinh Chi binh
phuong dugc sa dung cho bd miu coé kich
thude 16n hon hodc bang 5. Két qua dugc woc

M 1 2 3 4
500bp —>
250bp —>

tinh bang chi s6 OR (odd ratios - ty 1& chénh léch)
voi khoang tin cdy 1a 95%. Gia tri p < 0,05 sé&
duogc coi 1a c6 y nghia thong ké.

4. Két qua va thao luin
4.1. Xdc dinh kiéu gen cia da hinh rs6820230

DNA téng sb sau khi duoc tach tir cac mau
mau duoc sir dung cho phan tmg PCR nhim
khuéch dai trinh tu gen c6 chtta da hinh
rs6820230. Két qua dién di trén gel agarose 1%
cho thdy phan tmg PCR chi khuéch dai mot
doan DNA dac hiéu véi kich thudc dung voi
thiét ké 1y thuyét (Hinh 1). Bdi chimg am duoc
sir dung nham kiém tra mtrc d6 nhidm ctia phan
ung PCR.

6 7 8 9 10 1 -

L A e —

Hinh 1. Két qua dién di san pham PCR trén gel agarose 1%. L: Thang chuin DNA 1kb; 1-11: San phdam PCR
cac mau tir 1 - 11; -: d6i chirng am: San pham PCR v6i thanh phan phan tng chay khdng chira DNA.

San pham PCR sau d6 dugc sir dung truc
tiép cho phan tng RFLP nhiam xac dinh kiéu
gen da hinh dya vao sé bang DNA va vi tri céc
bang trén gel agarose 3,5%. Trong Hinh 2, két
qué dién di cho thdy miu & giéng 4 co kiéu gen
TT v6i mot bang c6 kich thudc 278 bp, cic mau
& cac giéng 1, 3, 5, 6, 8, 9, 10 c6 kiéu gen CC

véi mot bang c6 kich thude 254 bp, va cac mau
& cac giéng 2 va 7 o kiéu gen CT véi 2 bing
¢6 kich thude 1an luot 14 278 bp va 254 bp. Mau
d6i chung (khong xtr Iy enzyme) dugc su dung
nhu thang chudn dé xac dinh vi tri cac band &
cac mau khac.
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bC 1 2 3

278bp ——
254bp —>

Hinh 2. Két qud dién di san phdm PCR-RFLP trén gel agarose 3.5%. DC: Mau doi chimg 1a san pham PCR
chay thanh cong khong dugc xu 1y véi enzyme; 1 - 10: San pham RFLP cac mau tur 1 - 10.

Bang 2 trinh bay dir liéu thong ké lién quan
dén kiéu gen va tan suat allele cua da hinh
186820230 trén tat ca cac mau. Két qua chi ra
rang khong c6 sur khac biét dang ké nao vé ty 1¢
kiéu gen va tan suét allele ciia da hinh nay giita
hai nhom bénh va déi ching. Pong thoi, chiing
t6i ciing xac dinh dugc rang da hinh nay phan

bd & quan thé nguoi Viét Nam theo cin bing
Hardy-Weinberg bang cach sir dung phép kiém
dinh Chi binh phuong, véi gia tri p > 0,05. Két
qua nay cho thdy tinh ngiu nhién va kha ning
dai dién cho quf?m thé nguoi Viét Nam cua bd
mau sir dung trong nghién ciru nay.

Bang 2. Thong ké kiéu gen va tan suit allele ctia da hinh SLC2A9 rs6820230

Kiéu gen Tén suét allele G‘;  Bwe
cC CT TT C T
Nhém ching | 275 (57,65%) 39(8,18%) | 3(0,63%) | 0,894 | 0,106 | 0,198 +
Nhém bénh | 128 (26,83%) 30 (6,29%) | 2(0,42%) | 0,929 | 0,071 | 0,689 +
Téng sb 403 (84,49%) 69 (14,47%) | 5(1,05%) | 0,917 | 0,083 | 0,355 +

ChU thich: HWE: can bang Hardy-Weinberg; +: tuan theo dinh lut c4n bang Hardy-Weinberg (gié tri p > 0,05).

Bén canh d6, tinh trén toan thé giodi, allele
hiém T cia da hinh ndy xudt hién véi tan
suat 0,27, tuy nhién tin sudt ndy c6 su khac
biét giita cic quan thé khac nhau (Hinh 3). O
Viét Nam, theo dit liéu cta Ensembl

(https://www.ensembl.org/index.html), allele T
xudt hién voi tan suat 0,1, va s liéu nay khong
c6 sy khac biét dang ké nao voi sb liéu thu
dugc trong nghién ciru ndy, voi tan suat allele T
12 0,106 & nhom dbi chimg.

Tan s6 alen T trén thé gidi va trén mét s6 quan thé

0,35

0,3

Thé gigi

0,25
0,2
0,15
01
0,1
0,053

0,05
0

KHV

Hinh 3. Tan suat allele T trén thé gioi va & mot s6 quén thé khac nhau.
FIN: Nguoi Phan Lan ¢ Phan Lan; CLM: Nguoi Colombia & Medellin, Colombia;
JPT: Nguoi Nhat ¢ Tokyo, Nhat Ban; KHV: Nguoi Kinh & thanh pho H6 Chi Minh, Viét Nam.
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4.2. Xac dinh lién quan giita da hinh rs6820230
Véi nguy co mdc bénh gout

Méi lién quan giita ti 1¢ kiéu gen ctia da hinh
1s6820230 véi nguy co mic bénh gout trong quan
thé ciing dugc kiém tra bang kiém dinh Chi binh
phuong va kiém dinh Fisher Exact trén nim md
hinh khac nhau, gdm c6 mé hinh cong gop, mo
hinh troi, mé hinh lan, mé hinh dong troi va mo
hinh allele. Két qua cho thay khong c6 mbi lién
quan nao gitra nguy co mac bénh gout vdi quan
the dugc nghién ciru (160 mau bénh gout va 317
mau dbi chimg) trén ca nam mo hinh (gia tri
p > 0,05) (Bang 3). Két qua nay thé hién su twong
dong giita anh huong cua da hinh SLC2A9
1$6820230 1én nguy co méc bénh gout clia quan
thé nguoi Viét Nam v6i quan thé nguoi Thai Lan
[10], dong thoi ciing cho thdy su khac biét giita
anh hudng ciia da hinh nay ddi véi quan thé nguoi
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Viét Nam va quan thé nguoi Séc [11]. Nam 2014,
mot nghién ctru trén quan thé ngudi Séc di chi ra
ring c6 thé co mdi lién quan giita da hinh
1$6820230 vdi tinh trang tang uric acid mau [11].
Tuy nhién, mét nghién ctru & quan the nguoi Thai
Lan trén 48 miu bénh gout va 48 miu dbi chimg
lai cho thay da hinh rs6820230 khong co mbi lién
quan v&i nguy co mac bénh gout & quan thé nay
[10]. Pong thoi, mot nghién ctiru khéc trén quén
thé nguoi Thai Lan ciing cho thdy rang da hinh
156820230 khong c6 méi lién quan nio véi tinh
trang tang uric acid mau [12].

Chaing 6i cho rang nhimg khac biét trong mdi
lién quan cua da hinh nay v6i nguy co mac bénh
gout va tang uric acid mau ¢ cac quan thé khac
nhau c6 thé gay nén boi su khac biét vé di truyén,
161 séng va cac yéu t6 méi trudng & cic quan
thé nay.

Bang 3. Mbi lién quan giita da hinh SLC2A9 rs6820230 véi nguy co mic bénh gout

Kiéu gen/allele Nl(‘r‘]": ;gg)“g I‘I(Ir‘]"’in;f;r;h OR 95% Cl Gié tri p
M0 hinh cong gép
CcC 275 128 1
CT 39 30 1,652 | 0,975-2,779 0,057W
TT 3 2 1,464 | 0,168-9,730 0,694@
MGo hinh tr6i
CC+CT 314 158 1
TT 3 2 1,355 | 0,156-8,988 0,758®
M0 hinh lan
CC+CT 275 128 1
TT 42 32 1,637 0,98-2,712 0,054M
Mo hinh ddng troi
CC+TT 278 130 1
CT 39 30 1,645 0,97-2,765 0,059®
Tan suit allele
C 589 286 1
T 45 34 1,557 | 0,969-2,481 0,062W

Chi thich: n: S6 lugng ca thé; OR (odds ratio): Ti s0 odds; CI (confidence interval): Khoang tin cdy;
gia tri p dugc tinh bang kiém dinh Chi binh phuong ® hogc kiém dinh Fisher Exact .
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5. Két luan

Trong nghién ctru nay, ching t6i da st dung
ky thuat PCR-RFLP va xac dinh duoc tin suat
kiéu gen CC = 88,49%; CT = 1447%; TT =
1,05% va tan suét allele C = 0,917; T = 0,083 cua
da hinh SLC2A9 rs6820230 trén quan thé ngudi
Viét Nam. Ngoai ra, két qua phan tich s liéu
ciing cho thay khong c6 mdi lién quan nao giita
bién thé nay v&i nguy co mic bénh gout trén quan
thé ngudi Viét Nam. Nhimg phat hién cua nghién
clru ndy c6 thé gop phan danh gia anh huong cia
cac bién thé trén gen SLC2A9 v6i nguy co mic
bénh gout trén quan thé nguoi Viét.

Loi cam on

Ching tdi rit cam on sy hop tac va déng
gbp cla cac ca nhan lién quan trong qua trinh
thu thap va xir Iy miu phuc vu cho nghién
cuu nay.
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