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NGHIEN CU’U PA HINH RS1800566 GENE NQO1 VA BIEU HIEN GENE ASCL1
O BENH NHAN NHIEM POC TRINITROTOLUEN NGHE NGHIEP
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Tém tat
Muc tiéu: Khao sat da hinh rs1800566 gene NQO1 (NAD(P)H quinone dehydrogenase 1)
va danh gia mc d6 biéu hién gene ASCL1 & bénh nhan (BN) nhiém ddc trinitrotoluen
(TNT) nghé nghiép. Phwong phdp nghién ciru: Nghién ctru bénh - chirng va mo ta
trén 200 cong nhan tiép xdc véi TNT nghé nghiép, gobm 100 BN nhiém doc TNT va
100 déi chirng khong nhiém ddc trong thoi gian tir thang 12/2023 - 12/2025. Pa
hinh rs1800566 gene NQO1 dwgc xac dinh bang ki thuat PCR-RFLP; biéu hién gene
ASCL1 dwoc dinh lwgng twong ddi bang qRT-PCR. Két quad: Tan suit kiu gene
AA/AG/GG & nhém bénh lan lwot 1a 15%, 46% va 39% so v&i 25%, 53% va 22% &
nhém chirng. Tan suitalen A/G & nhém bénhla 76/124 va @ nhém chirngla 103/97.
Ki€u gene GG gidp nhiéu hon & nhém bénh (p < 0,05), lién quan véi nguy co nhiém
ddc TNT cao hon so véi ki€u gene AA (OR = 2,95; p < 0,01), va alen G lién quan v&i
nguy co nhiém déc TNT cao hon so véi alen A (OR = 1,73; p < 0,01). Mitc d biéu
hién gene ASCL1 & nh6m bénh thap hon so véi nhém chirng, véi trung vi lan lwot 1a
0,44 va 0,93 (p < 0,001). Két Iudn: Pa hinh rs1800566 gene NQO1, dic biét ki€u gene
GG va alen G, c6 lién quan véi nguy co nhiém doc TNT nghé nghiép. Bi€u hién gene
ASCL1 giam ro rét & BN nhiém doc TNT so véi nhém chirng.
Twr khéa: Nhiém ddc trinitrotoluen; Gene NQO1; Gene ASCLI.
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AND ASCL1 GENE EXPRESSION IN PATIENTS WITH
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Abstract

Objectives: To investigate the rs1800566 polymorphism in the NQO1 gene and evaluate
ASCL1 gene expression levels in patients with occupational trinitrotoluene (TNT) poisoning.
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Methods: A case-control and descriptive study was conducted on 200 workers
occupationally exposed to trinitrotoluene (TNT), including 100 patients with TNT
poisoning and 100 non-poisoned controls from December 2023 to December 2025.
The rs1800566 polymorphism of the NQO1 gene was determined using the PCR-
RFLP technique, and ASCL1 gene expression levels were relatively quantified by
gRT-PCR. Results: The frequencies of AA/AG/GG genotypes in the researched group
were 15%, 46%, and 39%, respectively, compared to 25%, 53%, and 22% in the
control group. The allele frequencies of A/G were 76/124 in the researched group
and 103/97 in controls. The GG genotype was more prevalent in the researched
group (p < 0.05). The GG genotype was associated with a higher risk of TNT
poisoning compared to the AA genotype (OR = 2.95; p < 0.01), and the G allele was
associated with a higher risk compared to the A allele (OR = 1.73; p < 0.01). ASCL1
gene expression levels were lower in the researched group than in the control group,
with median values of 0.44 and 0.93, respectively (p < 0.001). Conclusion: The NQO1
rs1800566 polymorphism, particularly the GG genotype and G allele, is associated
with an increased risk of occupational TNT poisoning. ASCL1 gene expression is
significantly reduced in patients with TNT poisoning compared to the control group.

Keywords: Trinitrotoluene poisoning; NQO1 gene; ASCL1 gene.
PAT VAN PE
2,4,6-trinitrotoluen 1a hop chéat

nitroaromatic dwoc st dung rong rai
trong linh vuc quan sy va cong nghiép

thanh hydroquinon it ddc hon va khong
tao ra goc ban quinon, gép phan bao vé
té bao trudc stress oxy héa. NQO1 biéu
hién manh & nhitng co quan dé tiép xuc

quéc phong. Phoi nhiém TNT nghé
nghiép da dwoc ghi nhan c6 thé giy doc
tinh trén nhiéu co quan. Nghién ctru gan
day cho thdy doc tinh cia TNT théng qua
qua trinh chuyén héa, dan dén gia ting
cac goc oxy hoa tw do (ROS) [1]. Mirc do
anh hwdng caa TNT gitta cac ca nhan cé
sw khac biét dang ké, goi y vai tro cla
yéu td di truyén. Gene NQOI nam tai
nhiém sic thé 16, ving q22.1, c6 chiéu
dai khoang 17,8 kilobase va gom 6 exon
[2]. Gene nay ma hdéa mdt enzyme
cytosolic c6 kha nang xuc tac qua trinh
Khir hai electron tir NAD(P)H vao cac
hop chit quinon, tir d6 chuyén ching

v&i héa chat nhw gan, phoi, tiy xwong va
cling dong vai tro diéu hoa qua trinh oxy
héa khtr cling nhw bao vé protein p53
khéi bi phan huay [3]. Pa hinh rs1800566
(C609T, Pro187Ser) cua gene NQO1 la
mot bién thé chirc nang da dwgc nghién
ciru rong rai do c6 kha nang lam giam
dang ké hoat tinh enzyme, thAm chi giy
mAt hoat tinh & ngwdi mang ki€u gene
déng hop tir bién thé. Nhiéu nghién ctru
trén thé giéi da ghi nhin vai tro cda
rs1800566 trong tinh cam thu vé&i cac
tdc nhan doc hai tr moéi trweong va doc
chit nghé nghiép. O’ nguoi lao dong phoi
nhiém benzen, bién thé nay dwoc ghi
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nhan lién quan véi viéc gia ting ton
thwong di truyén. Gene ASCLI nam tai
nhiém sic thé s 12, c6 vai tro quyét dinh
biét hda té bao than kinh. Thoi gian gan
day, cac nha khoa hoc con nhén thiy
gene ASCL1 tham gia vao qua trinh
chuyén héa nang lwong, oxy hoa
phosphoryl h6éa (OXPHOS) va qua trinh
tai ap trinh ty thé [4]. Do d6, v& mit sinh
hoc, sw thay d6i mirc biéu hién caa
ASCL1 c6 thé phan 4nh mét phan dap
trng thich nghi hodc tinh cam thu khac
nhau giita cac ca thé khi phoi nhiém TNT
nghé nghiép. Trén co s& d6, ASCL1 dwogc
xem la mot gene rng vién tiém nang dé
khdo sat trong bdi cdnh nhiém doc TNT.

Trong béi canh doc tinh ciia TNT c6
lién quan chat ché dén co ché stress oxy
héa [1], sw hién dién hodc thi€u hut hoat
tinh do cac bién thé da hinh gene NQO1
va mirc do biéu hién gene ASCLI c6 thé
anh hwdng dén mirc d6 ton thwong té
bao va nhiém doc & ngudi phoi nhiém
TNT nghé nghiép. Tuy nhién, vin dé
nghién ctru nay van con han ché tai Viét
Nam. Do dd, nghién ctru nay dwogc thuc
hién nham: Khdo sdt da hinh rs1800566
gene NQO1 & BN nhiém déc TNT nghé
nghiép; xdc dinh mirc dé biéu hién gene
ASCL1 & BN nhiém doc TNT nghé nghiép.

PpOI TUONG VA PHUONG PHAP
NGHIEN CU'U
1. P6i twong nghién ciru
GOm 200 cong nhan tiép xtc véi TNT
nghé nghiép, dwgc chia lam hai nhém:

100 céng nhan bi nhiém doc TNT (nhém
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bénh), 100 cong nhan khong bi nhiém
doc TNT (nhém chirng) trong thoi gian
tir thang 12/2023 - 12/2025.

* Tiéu chudn lwa chon:

Nhém bénh: 100 BN dwoc chin doan
nhiém doc TNT nghé nghiép theo Thong
tws615/2016/TT-BYT ngay 15/5/2016
cia BO Y té [5].

Nhém chirng: 100 cong nhan tiép xic
TNT nghé nghiép nhung chwa du tiéu
chuin chin doan nhiém ddéc TNT nghé
nghiép, c6 sw twong dong vé tudi doi,
tudi nghé, ty 1é giGi tinh, moi treong lam
viéc, dong y tham gia nghién ctiu.

* Tiéu chudn loai trir: P6i twong bi
nhiém doc bénh nghé nghiép nhung
khong phai do tiép xic TNT (cong nghiép
son, da giay, dién tit...).

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctru
bénh - chirng va mo ta.

* Phwong phdp chon mdu: Chon mau
c6 chu dich, 14y mAu lién tiép cac BN du
tiéu chuan lua chon dén khi di mau theo
cong thirc tinh c& mau.

* C6 mdu nghién ctru: Tinh theo cong
thirc cta Slovin, Cochran (1977) va
Fleiss (1981) trong nghién cttu dich té
hoc va di truyén hoc:

Z*(1—a/2)-p(1—p)
n= 7

Trong d6, n 12 c& mau tdi thiéu cua
nghién ctru; a 1a y nghia théng ké, véi a
= 0,05 twong &rng 95%CI; Z(1-a/2) 1a sai
lAm loai 1 & mirc 1-a/2, véia=0,05, Z(1-
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a/2) = 1,96; p la ty 1€ alen tai vi tri da
hinh twong &ng; d 1a d6 chinh xac mong
muon (chond =0,1).

Dwa trén tan suit alen cta cac da hinh
trong quan thé ngudi chau A, véi da hinh
rs1800566 (NQO1) c6 tin suit alen G la
p =0,58223 [6], dat dwoc n = 94. Vay c&
mau t6i thi€u cia moéi nhém trong
nghién cttu 12 94 mau dé dap ing 95%ClI
véi sai s6 cho phép 10%. Thuc té so
lwong mau ctia méi nhém trong nghién
ctru 12 100 mau.

* Noi dung va phwong phdp nghién ctru:

Thu thip théng tin vé tudi doi, gidi
tinh, tudi nghé cua déi twong nghién ctru.

Xac dinh da hinh rs1800566 gene
NQO1 va mirc d6 biéu hién gene ASCL1:
DNA dwoc tach chiét tir bach cAu mau
ngoai vi bang bo kit G-spin™ Total DNA
Extraction Mini Kit (hdang iNtRON
Biotechnology). Bién thé rs1800566 cla

gene NQO1 dwoc x4c dinh bang phwong
phap PCR-RFLP. Biéu hién gene ASCL1
trong mau ngoai vi dwgc xac dinh bang
qRT-PCR dinh lwong twong déi theo
phuwong phap 2724Ct cia Livak, st dung
gene ACTB lam gene tham chiéu.

* Xir ly s6 liéu: D liéu dwoc théng ké
bang phin mém Microsoft Excel, xir ly
bang phin mém SPSS 20.0.

3. Pao dirc nghién ciru

Nghién cttu dwoc thwc hién theo
Quyét dinh s6 5638/QD-HVQY ngay
18/12/2023 cta Hoc vién Quan y. BN
dwoc cung cip day dua thong tin va tw
nguyén tham gia nghién ctru, cac nguyén
tic vé y dirc dwoc ddm bao thuc hién
nghiém tuc. S6 liéu nghién ctru dwoc Bo
mon - Trung tAm No6i DA chién, Bénh vién
Quény 103 cho phép st dung va cong bo.
Nhém tac gid cam két khong c6 xung dot
lgi ich trong nghién ctru.

KET QUA NGHIEN CG’'U

1. Pac diém chung cta doi twong nghién ciru

Bang 1. Dic diém vé tudi doi, gidi tinh, tudi nghé cta déi twong nghién ctru.

. . Nhom bénh Nh6ém chirng
Pac diém p
(n=100) (n=100)
Tudi doi 45,67 + 4,98 45,82 + 4,98 > 0,05
Gidi tinh, Nam 65 (65) 71 (71)
0,363
n (%) Nir 35 (35) 29 (29)
Tudi nghé 23,53 +6,07 23,44 + 4,64 > 0,05

Cé su twong dong gitra tudi doi, tudi nghé cia nhém bénh va nhém chirng. Khong
ghi nhan sw khac biét ¢ y nghia théng ké vé phén bé gi¢i tinh gitra hai nhém (p > 0,05).
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2. Két qua xac dinh kiéu gene va alen ctia da hinh rs1800566 gene NQO1
Bang 2. Tan suat va ty 1é ki€u gene da hinh rs1800566 gene NQO1.

Kiéugene  Nhém bénh, n (%) Nhom chirng, n (%) x? p
AA 15 (15) 25 (25)
AG 46 (46) 53 (53)
7,732 0,021
GG 39 (39) 22 (22)
Téng 100 (100) 100 (100)

Két qua cho thiy c6 sw khac biét cé y nghia thong ké vé phan bé kiéu gene gitra
nhém bénh va nhém ching (x2=7,732; p=0,021 < 0,05). Ty 1€ ki€u gene GG cta da
hinh rs1800566 gene NQO1 & nh6m bénh (39%) cao hon dang ké so véi nhém chirng
(22%). Nguwoc lai, ki€u gene dong hop AA xuat hién & nhém chirng véi ty 1é cao hon
(25%) so v&i nhém bénh (15%).

Bang 3. M6i lién quan gitra cac ki€u gene ctia da hinh rs1800566 gene NQO1 va
nhiém ddc TNT nghé nghiép.

Nhom bénh Nhom chirng
Chi tiéu so sanh OR (95%CI) p
(n=100) (n=100)

Kiéu gene AG 46 53 1,45

0,358
Kiéu gene GG 39 22 2,95

0,008
Kiéu gene AA 15 25 (1,34-6,51)
Kiéu gene AG va GG 85 75 1,89

0,078
Kiéu gene AA 15 25 (0,92 - 3,89)

Két qua phan tich cho thiy kiéu gene GG ctia da hinh rs1800566 gene NQO1 lién
quan véi nhiém doc TNT nghé nghiép cao hon so véi kiéu gene AA (OR = 2,95;
95%CI: 1,34 - 6,51; p = 0,008).
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Bang 4. Mo6i lién quan gitra cic alen ctia da hinh rs1800566 gene NQO1 va
nhiém doc TNT ngheé nghiép.

. Nhom bénh Nh6ém chirng OR
Chi tiéu so sanh p
(n=100) (n=100) (95%CI)
Alen A 76 103 1,73
0,007
Alen G 124 97 (1,16 - 2,59)

Phan tich & mirc d6 alen cho thay tin s6 alen G ctia bién thé rs1800566 gene NQO1
& nhém bénh (62,0%) cao hon nhém chirng (48,5%) (p = 0,007). Alen G cé lién quan
v&i nhiém doc TNT nghé nghiép cao hon so véi alen A (OR = 1,73; 95%CI: 1,16 - 2,59).

3. Két qua xac dinh biéu hién gene ASCL1

Bang 5. So sanh biéu hién gene ASCL1 gitta nhém bénh va nhém chirng.

Biéu hién

Nh6ém bénh (n =100)

Nh6om chirng (n = 100)

gene ASCL1 Trung vi (IQR) Trung vi (IQR)
n=100 n=100
Chung < 0,001
0,44 (0,46) 0,93 (0,96)
N n=65 n=71 0.001
am <0,
0,35(0,42) 0,88 (0,77)
" n=35 n=29
N <0,001
0,6 (0,32) 1,04 (1,16)

Biéu hién gene ASCL1 & té bao bach cAu mau ngoai vi thap hon ré rét & nhém bénh
so v&i nhém chirng véi trung vi (IQR) lan lwet 1a 0,44 (0,46) va 0,93 (0,96), véi
p < 0,001. Sw khac biét c6 y nghia théng ké ciing dwgc ghi nhin & cd nam va nir

(p < 0,001).

BAN LUAN

Bién thé rs1800566 gene NQOI1 da
duwgc xac dinh 1a yéu té6 lam thay déi
chirc nang enzyme mot cach ro rét. Bién
thé nay giy ra sy thay thé amino acid
proline bang serine tai vi tri 187 cla
protein, lam cho ciu truc khéng 6n dinh
va dé bi phan hay, tir d6 din dén gidm

hodc mit hoan toan hoat tinh enzyme &
nguwdi mang kiéu gene A/G hoic G/G.
NQO1 la enzyme pha Il quan trong, dong
thoi, gene NQO1 1a gene dich cuda truc tin
hiéu Keap1-Nrf2-ARE, tham gia vao dap
rng chong oxy héa va giai doc té bao.
Enzyme nay xuc tadc phan &ng khi hai
electron déi v&i cac co chat dién hoat,

113



TAP CHi Y DU'O'C HOC QUAN SU’ SO 6 - 2026

qua dé han ché hinh thanh cac chat trung
gian ban khr cé kha nang tham gia chu
trinh oxy héa - khir va phat sinh ROS, gop
phan duy tri cAn bang oxy hoéa - khir noi
bao. NQO1 mit hoat tinh do bién thé
rs1800566 lam ting nguy co mac nhiéu
loai ung thw. &' BN ung thw gan nguyén
phat, ngudi mang ki€u gene GG c6 nguy
co mac bénh cao hon ro rét so véi gene
AA (OR = 1,48; 95%CI: 1,09 - 2,01) [7].
Twong tw, trong ung thw vi, dac biét &
ngudi da tring, alen G lam ting nguy co
méic bénh véi OR = 1,21 (95%CI: 1,03 -
1,43) [8]. Khong chi lién quan dén ung
thw, da hinh nay con déng vai tro quan
trong trong giai ddc cac chat 6 nhiém moi
trwong, dac biét la benzen. Nguwdi mang
kiéu gene GG gidm kha ning chuyén héa
benzen thanh cac dang it doc hon, lam
tang tich lily cac chat trung gian doc nhw
benzoquinon, dan dén tén thuwong tiy
xwong va tang nguy co réi loan huyét
hoc [9]. Cac nghién ctru da chi ra tinh
trang ting tin sult gdy nhiém sic thé,
tén thwong DNA & nhirng c4 nhin mang
alen G khi ti€p xdc v&i benzen. Két qua
phu hop véi nghién ctru cia Nebert DW
va CS (2002) c6 thé do ciu tric héa hoc
cia phan t¢r TNT s& hitu nhan thom
trung tAm la vong benzen, cé thé do bién
thé rs1800566 gene NQO1 da lam giam
chuyén héa TNT, din dén tén thwong &
nhiéu co quan.

Sw suy gidm mirc d6 biéu hién gene
ASCL1 dan dén giam téng hop mRNA va
gidm san sinh protein c6 tac dung bao vé
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t& bao khadi stress va nhiém ddc kéo dai,
khi mirc d6 biéu hién gene ASCL1 bi suy
gidm, cac té bao than kinh néi tiét mat di
kha nang duy tri ty thé va chudi OXPHOS,
khién té bao roi vao tinh trang khing
hoang nang lwong. Trong mdi truwdong
nhiém ddc, dic biét1a nhiém doc kim loai
nang hodc cdc tdc nhan gy stress oxy
héa, sy thiéu hut biéu hién gene ASCL1
lam suy yéu cac con dwong tin hiéu bao
vé, khién cac té bao tién than than kinh
dé bi tén thwong va chét theo chuong
trinh (apoptosis). Két qua nay phu hop
v&i nghién ctru cta Liu JT va CS va Bain
L] va CS (2014) cho thiy tinh trang
nhiém ddc véi asen di lam gidam biéu
hién gene ASCL1 [10].

KET LUAN

Phin b6 kiéu gene cua da hinh
rs1800566 gene NQO1 c6 sw khac biét
gitta nhom bénh va nhém chirng; trong
dé, kiéu gene GG chiém 39% & nhém
bénh va 22% & nhém chirng (p < 0,05).
Kiéu gene GG c6 lién quan v&i nguy co
nhiém doc TNT nghé nghiép cao hon so
voi kiéu gene AA (OR = 2,95; 95%CI:
1,34-6,51; p=0,008), va alen G lam tang
nguy co nhiém ddc TNT nghé nghiép so
véialen A (OR=1,73; p <0,01).

Mirc do biéu hién gene ASCL1 & té bao
bach cAu mau ngoai vi thip hon dang ké
& BN nhiém ddc TNT nghé nghiép so v&i
nhom chirng, véi trung vi (IQR) lan lwot
la 0,44 (0,46) va 0,93 (0,96).
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