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Muc tiéu: Xac dinh kiéu gene null ctia gene GSTT1, GSTM1 va dac diém mot sé chi
s6 huyét hoc & bénh nhan (BN) nhiém doc trinitrotoluene (TNT) nghé nghiép.
Phwong phdp nghién ciru: Nghién ctru bénh chirng va mo ta trén 200 cong nhan
chia thanh 2 nhém: Nhém bénh (100 cdng nhan bi nhiém ddc) va nhém chirng (100
cong nhan khéng bi nhiém doc TNT nghé nghiép) tlr thang 12/2023 - 12/2025 tai
Bénh vién Quan y 103. Két qud: Tudi doi nhém bénh 1a 45,67 + 4,98, nhém chirng la
45,82 + 4,98. Tudi nghé trung binh & nhém bénh 1a 23,53 + 6,07, nhém chirng la
23,44 + 4,64. Ty 1é nam/nit & nhém bénh 1a 65/35, nhém chirng la 71/29. S6 lwong
bach cau (BC), lympho (L), hong cau (HC) va ndng do huyét sic t6 (Hb) & nhém bénh
gidm so v&i nhém chirng. Kiéu gene GSTTI null/non-null & nhém bénh 1a 44/56,
nhém chirng 1a 46/54, kiéu gene GSTM1 null/non-null & nhém bénh la 69/31 va
nhém chirng 1a 77/23. Két ludn: BN nhiém doc TNT c6 gidm dong té bao HC va dong
BC mau ngoai vi so véi nhém phoi nhiém khéng bi nhiém ddc. Kiéu gene null ctia hai
gene GSTT1, GSTM1 khong ghi nhin sw khac biét gitra hai nhom. S6 lwgng HC va Hb &
nguwoi mang kiéu gene GSTM1 null & nhém bénh thip hon véi nhém chirng, p < 0,05.
C6 méi twong quan gitra ki€u gene GSTM1 null va mot sé chi s6 huyét hoc.
Tw khéa: Bién thé gen; Trinitrotoluene; Gene GSTT1; Gene GSTM1; Chi s6
huyét hoc; Nhiém ddc nghé nghiép.

STUDY ON GSTT1, GSTM1 GENE VARIATIONS AND
SEVERAL HEMATOLOGICAL INDICATORS IN PATIENTS WITH
OCCUPATIONAL TRINITROTOLUENE POISONING

Abstract

Objectives: To identify null geneotypes of the GSTTI and GSTM1 gene and
analyze their associations with several hematological parameters in patients with
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occupational TNT poisoning. Methods: A case-control and descriptive study was
conducted on 200 workers (100 patients with occupational TNT poisoning, 100 non
poisoned controls from December 2023 to December 2025, at Military Hospital 103.
Results: The average age of the patient group was 45.67 * 4.98, compared to 45.82
* 4.98 in the control group. The mean duration of occupational exposure was 23.53
* 6.07, compared to 23.44 * 4.64 in the control group. The male/female ratio was
65/35 in the patient group and 71/29 in the control group. White blood cell count
(WBC(), lymphocyte (L) count, red blood cell count (RBC), and hemoglobin (Hb) were
lower in the patient group compared to the control group. The GSTT1 null/non-null
gene variant was 44 /56 in the patient group and 46/54 in the control group; the
GSTM1 null/non-null variant was 69/31 in the patient group and 77/23 in the
control group. Conclusion: Patients with TNT poisoning exhibited a reduction in red
blood cell and peripheral white blood cell counts. No significant differences were
observed in the distribution of GSTT1 and GSTM1 null genotypes between the two
groups. However, red blood cell counts and hemoglobin (Hb) levels in GSTM1 null
carriers within the patient group were significantly lower than those in the control
group (p < 0.05), suggesting a correlation between the GSTM1 null genotype and
hematological alterations.

Keywords: Gene variations; Trinitrotoluene;
Hematological indices; Occupational poisoning.
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PAT VAN PE héa va tén thwong té bao. Co ché nay
dwoc xem la nén tang sinh hoc giai thich
cac biéu hién tén thwong da co quan va
roi loan huyét hoc & cac déi twong phoi
nhiém TNT.

Mtrc do anh hwéng cia TNT gitra cac
canhan c6 sy khac biét dang ké, goi y vai
tro cua yéu té di truyén. Cac gene thudc
ho glutathione S-transferase, bao gom
GSTM1 va GSTT1, ma hda cho cac

2,4,6-trinitrotoluen 1a mét hop chat
nitroaromatic dwgc st dung rong rai
trong linh vuc quan sy va cong nghiép
quéc phong. Phoi nhiém TNT nghé
nghiép da dwoc ghi nhan c6 thé giy doc
tinh trén nhiéu co quan, dic biét la gan,
mau va hé tao mau. Nghién cru gan day
cho thay doc tinh cia TNT thong qua qua

trinh chuyén héa dan dén gia ting cac
goc oxy hod tw do (reactive oxygene
species - ROS) [1]. Sw tich tu ROS ndi bao
gy suy gidam hé théng enzyme chéng
oxy hoa, hinh thanh cac chit céng hop
v&i DNA va protein, tir d6 gay stress oxy

enzyme tham gia phan wng lién hop
glutathione, doéng vai tro quan trong
trong chéng oxy hoéa va bao vé té bao
truedc stress oxy hoda. Kiéu gene mat
doan (null geneotype) cia GSTM1 va
GSTT1 lam mét hoat tinh enzyme twong
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trng va da duoc chitng minh lién quan
dén ting nguy co roi loan huyét hoc
trong nhiéu nghién ctru va phan tich gop
12, 3].

Trong b6i canh doc tinh ciia TNT c6
lién quan chat ché dén co ché stress oxy
héa [1], s hién dién hoic thiéu hut hoat
tinh cia cac enzyme GST c6 thé anh
hwdng dén mirc d6 tén thwong té bao va
cac bién do6i huyét hoc & nguoi phoi
nhiém TNT nghé nghiép. Tuy nhién, cac
nghién ciru danh giad moi lién quan nay
van con han ché tai Viét Nam. Do dé,
nghién ctru dwoc thwe hién nham: Xdc
dinh kiéu gene null cia gene GSTTI,
GSTM1 va ddc diém mot sé chi s6 huyét hoc
& BN nhiém doc TNT nghé nghiép.

POI TWONG VA PHUONG PHAP
NGHIEN CU'U

1. Pdi twong nghién ciru

GOom 200 cong nhan tiép xtc véi TNT
nghé nghiép, dwoc chia lam 2 nhoém:
Nhém 1 12 100 c6ng nhan bi nhiém doc
TNT, nhém 2 1a 100 cong nhan khéng bi
nhiém doc TNT.

* Tiéu chudn lwa chon:

Nhom bénh: 100 BN dwoc chan doan
nhiém doc TNT nghé nghiép theo Thong
twsé 15/2016/TT-BYT ngay 15/5/2016
cia Bo Y té [4].

Nhém chirng: 100 cong nhén tiép xic
TNT nghé nghiép nhung chwa du tiéu
chuin chin doan nhiém doc TNT nghé
nghiép, c6 sw twong dong vé tudi doi,
tudi nghé, ty 1é gidi tinh va moi trwong
lam viéc, déong y tham gia nghién ctru.

66

* Tiéu chudn loai trie:

Ddi twong bi nhiém ddc bénh nghé
nghiép nhuwng khdéng phai do tiép xic
TNT (cong nghiép son, da giay, dién tit...).

* Thoi gian va dia diém nghién ciru: Tt
thang 12/2023 - 12/2025 tai Bénh vién
Quany 103.

2. Phwong phap nghién ciru

* Thiét ké nghién ciru: Nghién cru
bénh chirng va mo ta.

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

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

Z*(1-a/2) p(1-p)
d2

n =

Trong dé:
n: C& mAu tdi thiéu ctia nghién ctu.
a: Y nghia théng ké, véi a = 0,05
twong wng do tin cay 95%.

Z(1-a/2): Sai ldam loai 1 & mirc 1-a/2,
véi o = 0,05, Z(1-a/2) = 1,96.

p: Ty 1é alen tai vi tri da hinh twong
rng.

d: P06 chinh xac mong muén (d = 0,1).

Duwa trén tan suit alen ctia cac da hinh
trong quan thé Viét Nam, véi da hinh
GSTM1*0va GSTT1*0 c6 tan suit lan lwot
12 0,42 va 0,3 [5], d€ chon c& mau tdi
thiéu thi chon p = 0,42, két qud n = 93,4.
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Vay c& mau t6i thiu clia nghién ctru
12 94 mau dé dap tng mirc do tin cay la
95% véi sai sO cho phép 10%. Thuc té
téng s6 lwgng miu trong nghién ctu 1a
100 mAu.

* Noi dung va phwong phdp nghién ctru:

Thu thip théng tin nhin khau hoc:
Tudi doi, gidi tinh, tudi nghé cua doéi
twong nghién ctru.

Mot s6 chi sO xét nghiém huyét hoc:
DP6i véi nhom bénh, cac chi s6 dwoc thu
thip trong ho so bénh an khi di diéu tri,
gidm dinh bénh nghé nghiép do tiép xic
TNT. D6i véi nhom chirng, cac chi sé
dwoc xét nghiém trong qua trinh kham
bénh sang loc tai don vi khi kham strc
khoée dinh ky hang nam. Cac chi s6 xét
nghiém bao gébm s6 lwong BC, bach ciu N,
bach cau L, HC, Hb va s6 lwgng ti€u cau.
Cac chi s6 huyét hoc dwoc thye hién theo
quy trinh chuan ctia phong xét nghiém.

Xac dinh kiéu gene null (*0/*0) va
non-null (*0/*1 hodc *1/*1) cua cac
gene GSTM1 va GSTT1: Tach chiét DNA
tong s6 dwoc tach chiét tr mau mau
ngoai vi st dung bd kit G-spin™ Total
DNA Extraction mini Kit (hdng iNtRON
Biotechnology), sau d6 tién hanh phan
trng multiplex-PCR déng thoi khuéch dai
cac doan gene GSTM1, GSTT1 va gene
B-globin (HBB) dong vai tro 1a chirng noi,
vGi chu trinh bién tinh & 95°C trong 5 phit,
tiép theo 1a 12 chu ky touchdown PCR
(62 - 56°C) va 40 chu ky khuéch dai on
dinh & 56°C. Mdi chu ky gdm bién tinh &
95°C, bat cip va kéo dai & 72°C; phan
trng két thic bang kéo dai chudi & 72°C

trong 10 phut. Cac trinh tw moi st dung
trong phan rng multiplex-PCR bao gbm:
boi véi gene GSTM1 la GMIF (5-
GAACTCCCTGAAA AGCTAAAGC-3)vaGM1R
(5’-GTTGGGCTCAAATATACGGTGG-3");
déi v&éi gene GSTT1 la GTI1F
(5-TTCCTTACTGGTCCTCACATCTC-3") va
GT1R (5'-TCACCGGATCATG GCCAGCA-3');
va do6i véi gene B-globin (HBB) la
(5’-ACACAACTGTGTTCACTAGC-3") va
(5’-CAACTTCATCCACGTTCACC-3").

San phdm PCR dwoc dién di trén gel
agarose 3% va két ludn két qua dwa trén
su hién dién cta cac bang dic hiéu. Mau
duwgc xac dinh kiéu gene non-null khi
xuat hién bang khuéch dai twong &ng vdi
gene khdo sat; ngwoc lai, sy ving mat
bang khuéch dai cuia GSTM1 (219bp)
hodc GSTT1 (459bp) trong khi van xuit
hién bang chirng noi B-globin (110bp)
dwoc xac dinh la ki€u gene null twong tng.
Nhirng mau khong xuit hién bang chirng
ndi can tién hanh lai phan &ng PCR.

* Xir ly s6 lidu: Dir liéu dwoc théng ké
bang phan mém Microsoft Excel, xir ly
bang phan mém SPSS 20.0.

3. Pao dirc nghién ciru

Nghién cru dworc thwe hién theo Quyét
dinh s& 5638/QD-HVQY ngay 18/12,/2023
cta Hoc vién Quan y. BN dwgc cung cap
day du thong tin va ty nguyén tham gia
nghién ctru, cac nguyén tac vé y dirc duoc
dam bao thuc hién nghiém tic. SO liéu
nghién cttu duwoc B6 moén - Trung tam Noi
Da chién, Bénh vién Quin y 103 cho phép
str dung va cong b6. Nhom tac gia cam két
khong c6 xung dot o1 ich trong nghién ctru.
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KET QUA NGHIEN CG'U
1. Pac diém chung cta doi twong nghién ciru

Bang 1. Dic diém veé tudi doi, gidi tinh, tudi nghé clia do6i twong nghién ciru.

—— Nhém bénh Nhém chirng

ac diém

' (n = 100) (n = 100) P

Tubi doi 45,67 + 4,98 45,82 + 4,98 > 0,05
Nam 65 (65%) 71 (71%)

Gidi tinh 0,363
Nir 35 (35%) 29 (29%)

Tudi nghé 23,53 6,07 23,44 + 4,64 > 0,05

Co su twong ddi twong déng gitra tudi doi, tudi nghé cia nhém bénh va nhém chirng.
Phan bé gidi tinh gitra hai nhém khéng ghi nhan sw khac biét c6 y nghia théng ké.

Bang 2. Mot so chi s6 huyét hoc cua do6i twgng nghién ciru.

Chi 6 Nhém bénh Nhém chirng >
(n=100) (n =100)
S6 lwong BC (G/L) 6,73 +1,92 7,51 1,97 0,005
Bach cau N (G/L) 3,59 +1,33 3,94 + 1,67 0,100
Bach cu L (G/L) 2,38 1,00 2,65+ 0,72 0,026
S6 lwong HC (T/L) 4,70 0,53 4,96 + 0,49 <0,001
Huyét sic t5 (g/L) 141,41 +16,05 146,19 + 14,53 0,029
S6 lwong tiéu cau (G/L) 237,57 £ 53,87 236,75 + 52,38 0,913

Chi s6 xét nghiém céng thirc mau cho thiy co6 sw giam so6 lwgng dong té bao BC va
HC & nhém bénh véi nhém chirng c6 y nghia thong ké véip < 0,05. S6 lwong BC nhom
bénh trung binh la 6,73 + 1,92 G/L, giam dang ké v&i nhom chirngla 7,51 + 1,97 G/L,
p < 0,05. SO lwgng BC hat trung tinh gidm nhwng chwa ghi nhin sw khac biét cé y
nghia thong ké. S6 lwgng BC lympho trung binh & nhém bénh la 2,38 + 1,00 G/L,
gidm hon nhom chirng (p < 0,05). Pac biét, s6 lwong HC & nhém bénh gidam dang ké
v&inhém chirng (p < 0,001), lwong huyét sac té & nhém bénh gidm hon nhém chirng
(p <0,05).
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2. Xac dinh Kiéu gene null cia gene GSTT1 va gene GSTM1
Bang 3. Tan suit kiéu gene GSTT1, GSTM1 & BN nhiém doc TNT nghé nghiép.

Nhém bénh Nhoém chirng

Chi sd OR p
n=100 n=100
Null 44 46
GSTT1 092 0,78
Non-null 56 54
Null 69 77
GSTM1 0,66 0,2
Non-null 31 23
3 ¢ Cé 34 38
Caz2 lfleu gene GSTT1 084 0554
null va GSTM1 null Khéng 66 62

Tan suit kiéu gene null ctia gene GSTT1 va GSTM1 & nhém bénh 1a 44% va 69%,
va mang ca 2 kiéu gene null 1a 34%. Khong c6 sy khac biét c6 y nghia thong ké gitra
nhém bénh va nhém chirng (p > 0,05).

3. S0 sanh mét s6 chi tiéu huyét hoc ciia nhirng ngwdi mang kiéu gene GSTT1
null va GSTM1 null

* So sdnh mét s6 chi tiéu huyét hoc ctia nhitng nguwdi mang kiéu gene GSTT1 null:

Bang 4. So sinh mot s6 chi tiéu huyét hoc ctia nhirng ngwoi
mang kiéu gene GSTT1 null & nhém bénh va nhém chirng.

Chi s6 huyét hoc Nl;zr: Z:;l n Nh((:l n; T;;ng p
S6 lwong BC (G/L) 6,91 + 2,44 7,58 + 1,91 0,147
Bach cau N (G/L) 3,70 £ 1,66 4,08 +£1,58 0,270
Bach ciu L (G/L) 2,45 + 1,30 2,54 0,76 0,683
S6 lwong HC (T/L) 4,71+ 0,56 4,89 + 0,49 0,109
Huyét sic t6 (g/L) 143,11 + 17,40 144,8 + 15,7 0,630
S6 lwong tiéu cau (G/L) 232,02 +52,71 233,7 + 58,3 0,887

Két qua cho thay khong c6 sw khac biét cé y nghia thong ké vé cac chi sé huyét hoc
gitra nhom bénh va nhém chirng c6 kiéu gene GSTT1 null (p > 0,05).
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* So sdnh mot s6 chi tiéu huyét hoc ctia nhitng nguwdi mang kiéu gene GSTM1 null:

Bang 5. So sinh mot so chi tiéu huyét hoc ctia nhirng nguoi
mang kiéu gene GSTM1 null & nhém bénh va nhém chirng.

Chi 6 huyét hoc Nh6ém bénh Nhém chirng b
(n=69) (n=77)

So6 lwgng BC (G/L) 6,97 £ 2,04 7,38 £2,01 0,224
Bach cau N (G/L) 3,72+ 1,41 3,84+1,74 0,651
Bach cau L (G/L) 2,46+ 1,13 2,65+ 0,73 0,221

S6 lwong HC (T/L) 4,69 + 0,54 4,96 + 0,49 0,002
Huyét sic t6 (g/L) 141,1 + 14,4 146,1 + 15,0 0,043
S6 lwong tiéu cau (G/L) 234,1+52,2 240,3 55,2 0,491

Két qua cho thiy ngwdi mang kiéu gene GSTM1 null ¢6 s6 lwong HC nhém bénh la
4,69 + 0,54 T/L, thip hon so v&i nhom chirng 1a 4,96 + 0,49 T/L (p < 0,05). Lwgng
huyét sac t6 & ngwdi mang ki€u gene GSTM1 null & nhém bénh 1a 141,1 + 14,4 g/L
cling thip hon so v&éi nhém chirng 1a 146,1 + 15,0 g/L (p < 0,05), sw khac biét cé y
nghia thong ké. Dong BC va dong tiéu cau khong ghi nhin sw khac biét & hai nhém

(p > 0,05).

BAN LUAN

Glutathione S-transferases (GSTs) la
nhom enzyme pha II gilt vai tro trung
tdm trong qua trinh kh& doéc cac
xenobiotics thong qua phan trnglién hop
v&i glutathione, qua dé bat hoat cac chit
trung gian phan rng va thai trir ra khoi
co thé [6]. Trong so6 cac isoenzyme GST,
GSTM1 va GSTT1 dwoc quan tAm nhiéu
do su ton tai phé bién cta bién thé mat
doan toan bd gene, dan dén mat hoan
toan hoat tinh enzyme [7]. Nhiéu nghién
ctru di chi ra rang cac gene nay lién quan
mat thiét dén kha nang dap &ng ca thé
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trudc stress oxy hoéa va cac hop chit
vong thom, bao gbm benzen va cac hop
chat nitroaromatic nhw TNT [8, 9]. Sau
khi xdm nhdp vao co thé, TNT trai qua
cac phan &ng oxy hoa - khir va lién hop
glutathione, tao thanh cac chit chuyén
héa trung gian c6 kha nang sinh ra cac
loai oxy phan trng (ROS). Sw tich liiy ROS
kéo dai c6 thé gay stress oxy héa dan dén
ton thwong mang té bao, protein va DNA
[9]. Cac té bao mau, dic biét 1a HC, do
khong c6 nhin va hé théng stra chira
DNA han ché, tré nén nhay cam hon véi
stress oxy hoa, tir d6 c6 thé dan dén gidm
s6 lwong HC va nong do huyét sac to.
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Trong nghién ctru nay, khong c6 sy
khéc biét cé y nghia thong ké vé tan suit
kiéu gene GSTT1 null va GSTM1 null gitra
nhom bénh va nhém chirng trong cung
quin thé tiép xdc TNT. Khi phan tich méi
lién quan giita kiéu gene va cac chi sé
huyét hoc, cac d6i twong mang kiéu gene
GSTM1 null & nhém bénh ghi nhin s6
lwong HC va ndong d6 huyét sic td gidam
ro rét so véi nhom chirng, trong khi bién
thé GSTT1 null khéng cho thiy moi lién
quan twong tw. Diéu nay goi y rang
GSTM1 c6 vai tro quan trong hon trong
viéc bao vé dong HC truéc tdc dong cla
stress oxy héa do phoi nhiém TNT, dic
biét trong bdi cAnh phoi nhiém kéo dai.

Trong nghién ctu hién tai, phin bé
giGi tinh gitra hai nhom 13 twong dong va
khong ghi nhan sy khac biét c6 y nghia
thdng ké (x* test, p = 0,363), qua do6 loai
trir kha nang yéu to6 gidi tinh la nguyén
nhan chinh dan dén sw khac biét vé cac
chi s6 huyét hoc quan sat dwoc. Do do,
nhitng bién déi vé dong HC & nhém bénh
nhiéu kha ndng phan anh tac dong két
hop gitra tinh trang nhiém doc TNT va
diac diém di truyén lién quan dén hé
théng enzyme khir doc. Nhirng két qua
nay cling phu hop vé&i nghién ctru ctia tac
gid Nguyén Minh Hiéu (2001) trén 96
cong nhan nhiém doc TNT nghé nghiép,
trong d6 ghi nhan sé lwong BC va HC
gidm so v&i nhom chirng khong tiép xidc
TNT va khong mac cac bénh ly khac [10],
qua d6 cung c6 gia thuyét vé vai tro cua
stress oxy hoda trong co ché doc tinh
huyét hoc ctia TNT.

GSTM1 dwoc chitng minh c6 hiéu qua
cao trong viéc lién hop cdc san phim
chuyén héa ctia hgp chit vong thom va
cac san pham peroxit héa lipid, 1a nhitng
tac nhan c6 kha ning giy ton thwong
mang HC va thdc day qua trinh oxy hoa
hemoglobin. Do d6, sw thiéu hut GSTM1
c6 thé lam gia tang stress oxy hoa noi
sinh, gop phan lam suy giam chirc nang
va sO lwgng dong HC trong béi canh phoi
nhiém TNT kéo dai. Két qua nghién ciru
cho thiy viéc két hop danh gia cic chi s6
huyét hoc thwong quy véi phan tich kiéu
gene null cia GSTM1 c6 thé goép phan
nhén dién sém cac ca thé c6 nguy co cao
gap tac dong bat loi khi phoi nhiém TNT
nghé nghiép, qua d6 hd tro cong tac
giam sat strc khée va du phong trong
y hoc lao dong.

KET LUAN

Trén BN nhiém doc TNT nghé nghiép
tan suat kiéu gene GSTT1 null va GSTM1
null 1a 44% va 69%, trong d6 c6 34%
mang dong thoi ca hai kiéu gene GSTT1
null va GSTM1 null. Khong cé sw khac
biét cd y nghia théng ké vé kiéu gene null
cua gene GSTT1 va gene GSTMI1 giira
nhom bénh va nhém chirng.

Bénh nhan nhiém doc TNT cé tinh
trang gidm dong té bao HC va BC so v&i
v&i nhém c6 ti€p xic TNT nhwng khong
bi nhiém ddc. Trong nhém bénh, nhirng
déi twong mang kiéu gene GSTM1 null cd
s6 lwong HC va lwgng huyét sic té thap
hon so véi nhém chirng (p < 0,05).
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