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Abstract: Benzene (B), toluene (T), ethylbenzene (E) and xylene (X) are used commonly in paint
industry, so workers who are a high risk of exposure to organic solvent (VOCs). CYP2E1 gene
encodes CYP2E1 which plays an important role in the metabolism and bio-activation of volatile
organic compounds. When workers expose to VOCs, their body will have a mechanism to
metabolize the toxic. The enhancement of MRNA expression of CYP2EL1 is a very sensitive and
accurate biological marker, which is the basis for the next study to propose the level of mMRNA
expression of CYP2E1 gene as a human biological indicator to monitor to workers occupationally
exposed to VOCs. In this study, we studied the level of mMRNA expression of CYP2E1 gene from
118 participants that including 73 workers of exposed group from the paint factories and 45 workers
of non-exposed group from garment factories by using Realtime-PCR with SYBR Green — an
asymmetrical cyanine dye used as a nucleic acid stain in molecular biology. The initial results,
showed that the exposed group had a higher mRNA expression level of CYP2EL than the non-
exposed group approximately 10.47 times, and this difference was statistically significant (P value
< 0.05). And the age and the duration of exposure to organic solvents do not affect the expression
level of CYP2EL.
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Tom tit: Nguoi lao dong trong nganh son d& bi phoi nhiém véi dung méi hitu co, dac biét 1a nhom
chat benzen, toluen, ethylbenzen va xylen (BTEX). CYP2E1 1a gen ma héa enzym CYP2EI dong
vai trd quan trong trong qué trinh chuyén hda nhém chat BTEX gitip co thé thai doc. Mirc do biéu
hién ciia gen CYP2E1 la mét chi thi sinh hoc c6 d6 nhay, chinh xac cao va dwgc mot sb tac gia dé
xuét lam chi s6 giam sét sinh hoc cho ngudi lao dong c6 tiép xtic nghé nghiép véi nhém chat BTEX.
Trong bai bao nay, chlng toi phan tich murc do biéu hién cua gen CYP2E1 & 118 nguoi, trong d6 73
ngudi 1am viéc tai cong ty san xuat son c6 tiép xtc véi BTEX va 45 ngudi khdng tiép xudc véi BTEX
thong qua phuong phap Real time — PCR st dung chat phat quang 1a SYBR Green. Két qua nghién
ctru cho thay nhom tiép xdc ¢ mirc do biéu hién cua gen CYP2E1 cao gap 10,47 lan so nhém khong
tiép xdc, su khéc biét co y nghia thong ké (p < 0,05). Tuy nhién tudi doi cling nhu thoi gian tiép xdc
v6i nhém chit BTEX caa ngudi lao dong khong anh hudng dén mire do biéu hién cua gen CYP2EL.

Tir khoa: Biéu hién mRNA, CYP2E!, phoi nhiém dung méi hitu co.

1. Mé dau

Dung méi hitu co 1a hdn hop hda hoc phuc
tap c6 chira nhiéu loai hydrocarbon khac nhau
nhu alkan, rugu, xeton, andehit, este va cac phan
t& thom nhd, bay hoi va tich hop vao moéi truong
khéng khi tao thanh cac hop chit hitu co d& bay
hoi (VOCs). VOCs ndi chung va benzen, toluen,
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ethylbenzen, xylen (nhém BTEX) néi riéng vai
dic diém vé kha ning hoa tan va do bay hoi cao
duoc sir dung trong san xuat nhyua tong hop, san
xuit son, keo dan. Pac biét dbi véi nganh son
viéc sir dung dung moi hitu co nhém BTEX 1a
rat pho bién. Mic du benzen da dugc han ché va
thay thé bang nhém toluen, xylen, ethylbenzen
(TEX) it doc hon nhung ngudn nguyén liéu
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chinh cua nganh san xuat son 1a nhém TEX van
con mot luong benzen nhat dinh. Chinh vi thé ma
nguoi lao dong nganh son thuong xuyén phai
tiép xdc cung mat luc vai nhidu dung mdi doc
hai khac nhau.

Ngudi lao dong trong nganh son 1a déi tuong
thuong xuyén tiép xdc véi nhém BTEX, nhiing
chat nay c6 anh hudng dén biéu hién cia gen ma
hoéa cho cytochrome P450 2E1 (CYP2E1). Gen
CYP2E1 méa hoa choenzym tham gia vao qua
trinh chuyén héa cua VOCs [1], styren [2], vinyl
chloride monomer [3] va nhiéu chat doc khéc
bao gom cAc tién chat gay ung thu [1]. Mbi lién
quan giira phoi nhiém BTEXtrong mdi trudng
va muc d6 biéu hién mRNA cua gen CYP2E1 la
huéng nghién ciu dang dugcquan tam. Muc do
biéu hién mRNA cia CYP2E1 ¢ ngudi lao dong
lam viéc trong moéi truong c6 VOCs duoc coi la
chi ddu sinh hoc méi dé giam sat nguoi lao
dongced tiép xdc voi dung méi hiru co [1].

O Viét Nam s6 luong nguoi thuong xuyén
phai tiép xuc voi BTEX trong nganh san xuat son
la kha cao, nhung cac nghién ctru anh huong cua
BTEX dén biéu hién cia mRNA CYP2EL chua
duoc quan tam ddy du. Chinh vi vay ching toi
da nghién ctru, danh gia anh hudng cua BTEX
Ién biéu cia mMRNA CYP2E1 véi mong mudn
g6p phan vao viéc xay dung bo chi sé giam sat
sinh hoc dic trung cho ngudi lao dong co tiép
xdc ctng mot ldc véi nhiéu dung méi hitu co,
khong phai chi tirng dung méi hiru co riéng ré.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

Gom 73 ngudi lao dong 1am viéc tai cong ty
san xuat son phoi nhiém véi dung mdi hitu co va
nhom d6i chimg c6 45 ngudi khong phoi nhidm
vai dung mdi hitu co.

M®bi d6i twong nghién ciru dugc 1y 5 ml mau
tinh mach, chuyén ngay vao trong dng dat chuan
chira chét chéng dong EDTA va dugc bao quan

lanh. RNA tong sé duoc tach, tong hop cDNA
va dugc bao quan -80°C.

2.2. Héa chat, thiét bi dung cu

RNA tong s6 duoc tach chiét bang kit cua
hdngNorgen, Canada; bd kit First Strand cDNA
Synthesis Kit (Thermo Fisher Scientific) dugc
sir dung tong hop cDNA. Héa chit dung cho
phan @ng Reatime-PCR gdm vTOPreal gPCR
2X PreMix SYBR (Enzynomics). Cac dung dich
dém TAE 1X, Agarose, DNA loading Dye (6X),
thang DNA chuan 1 kb cua hang Thermo Fisher
Scientific.

Thiét bi nghién ctu chinh gom: may PCR
(GeneAmp® PCR System 9700, MyJ), may
Realtime PCR (StepOne™ Real-Time PCR),
may vortex, may dién di, may soi gel, may
nanodrop va chup anh gel tu déng.

2.3. Phwong phap nghién curu

RNA téng sé duoc tach bang bo kit Total
RNA purification Kit caa Norgen, Canada. Qui
trinh tach duoc thyc hién theo huéng dan ciia nha
san xuat. San pham tach RNA tong sé dugc do
trén may quang phé nanodrop dé xac dinh chinh
Xé&c nong do, do tinh sach.

cDNA duoc tong hop tir mau taich RNA téng
s6 bang enzym phién ma nguoc sir dung bo kit
RevertAid First Strand cDNA Synthesis Kit. San
pham tong hop cDNA duoc kiém tra trén gel
agarose 1%.

Str dung k§ thuat Realtime PCR dé danh gia
mtc do biéu hiéu cuia mMRNA gen CYP2EL. Phan
ung Realtime-PCR dugc st dung TOPreal™
gPCR 2X PreMIX (SYBR Green with low ROX)
kit cua nha san xuat Enzynomic. Phan ung
Realtime PCR sir dung 2 cap mdi CYP2E1F1,
CYP2E1R1 (bang 1) nhan lén doan cDNA gen
CYP2E1 va b-actin F, b-actin R nhéin 1én doan
cua cDNA gen b-actin trong 2 phan ung riéng ré,
str dung mue d6 biéu hién cuaa mRNA cua b-actin
lam chuin dé danh gia twong d6i mic do biéu
hién cia mRNA gen CYP2E1 trong mau nghién
cuu.
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Bang 1. Trinh ty cap moi cua phan tmg RT-PCR [4]

Moi Trinh ty moi (5°-3°) Tm(°C) San pham PCR (bp)
CYP2E1F1 ACCTGCCCCATGAAGCAACC 62,5 246

CYP2E1IR1 GAAACAACTCCATGCGAGCC 60,5

b- actin F CAACTCCATCATGAAGTGTGAC 60,3 184

b-actin R CCACACGGAGTACTTGCGCTC 65,2

Phan ung Realtime PCR

Thanh phan phan @ng gdom: TOPreal™
gPCR 2X PreMIX (SYBR Green with low ROX)
10 pl, cDNA khudn nong d6 25 ng 1 pl, Moi
Xu0| m01 nguoc déu c6 nong d¢6 10mM 1u| Voi
mdi mdi. H20 duoc bd sung dé dat tong thé tich
phan tng 20 pl.

Chu ki nhiét cua phan tng 95 ‘C (10 phat),
95 °C (20 giay), 60 “C (10 giay), 72 C (30 giay).
S6 chu ky lap lai 40 lan.

Phan tich thdng ké sinh hoc duoc thuc hién
bang cach st dung phi tham s6 Mann-
Whitney U -test (SPSS cho Windows, 20.0). Két
qua biéu hién mRNAcua gen CYP2E1 dugc phan
tich bang cong thic 24,

Mau tiép xtic dugc ky hiéu 1a TX va miu dbi
chang khong tiép xtc duoc ky hidu 1a mau KTX.
Nhu vay, tng véi mau TX va mau KTX s& co
cac két qua dinh luong cho ca gen CYP2E1 va
Actin qua cé4c thdng sé

o Ct (TX/CYP2E1): chu ky ngudng cua gen
CYP2E1 trong mau tiép xtc (TX).

o Ct (TX/Actinl): chu ky ngudng cua gen
tham chiéu Actinl trong mau tiép xdc (TX).

e Ct (KTX/CYP2EL): chu ky ngudng cua
gen CYP2EL1 trong mau dbi chiang (KTX).

e Ct (KTX/Actin): chu ky ngudng cua gen
tham chiéu Actin trong mau di chiing (KTX).

Dua trén céc thong sd, cac két qua thi nghiém
s€ dugc binh thuong hoa (normalized) chu ky

ngudng cua gen dich trén mau tiép xdc (TX) va
mau d6i ching (KTX) bang cach tinh higu sé
chénh léch Ct cua gen dich vai gen tham chiéu
trén cac mau:

Mau tiép xtic: ACt(TX) = Ct(TX CYP2E1) —
Ct (TX/Actin)

Mau chimg: ACt(KTX) = Ct(KTX/CYP2E1)
- Ct(KTX/Actin)

Tir d6 so sanh gia tri 22 caa nhdm tiép xdc
va khong tiép xuc dé thiy dugc murc do biéu hién
cua CYP2EL.

Pao dirc trong nghién cizu: Cac dbi tuong
tham gia nghién ciru déu hoan toan ty nguyén.
Cac thong tin ca nhan dugc dam bao bi mat.

3. Két qué nghién ciru
3.1. Pdc diém chung ciia nhém mau nghién ciru
Két qua nghién ctu bang 2 cho thiy ddi
tugng ngudi lao dong trong nghién ciu déu co
tudi doi, tudi nghé va ti 1& gigi tinh cua nhém tiép
xdc va nhém khdng tiép xtc 1a tvong duong
nhau. Su khéc biét khong c6 y nghia théng ké vé
tudi doi trung binh ciing nhu tudi nghé trung binh
ctia 2 nhém. Nhém tiép xuc c6 tudi nghé trung
binh 13 20 twong duong véi tudi nghé trung binh
cta nhdm khong tiép xdc 18 trong khi tudi doi
trung binh ciia mdi nhom déu xap xi 42 tudi
(Bang 2). Sy twong dong giira nhom tiép xdc va
nhom khong tiép xac dam bao tinh khach quan
trong viéc danh gia két qua nghién ciru.

Bang 2. Pac diém caa nhdm nghién cau

Phén loai Nhom tiép xuc (73 nguoi) Nhom khong tiép xtc (45 ngudi)
Gia tri Gia tri Gia tri Gia tri Gia tri Gia tri

trung binh  nhd nhdt  1om nhdt  trung binh  nhéd nhat  Ién nhat

Tubi doi  42,1+8,8 24 57 41,9 £ 8,22 28 57

Tudinghé 20 + 8,68 3 34 18,2 + 5,48 8 28

Gioi % SO lugng (nguoi) % S6 luong (nguoi)

Nam 72,61 53 66,67 30

Nir 27,39 20 33,33 15
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3.2. Aynh’hu’é}gg cua benzen, toluen, ethylbenzen,
xylen den biéu hién mRNA cua gen CYP2EI ¢
nguoi lao dong tai co so san xudt son

Két qua trong bang 3 phan tich sy bicu hi¢n
cua gen CYP2EL gitra 2 nhom tiép xuc va khong

tiép xuc thdng qua cac chi sé: ct (chu ky
ngudng), ACt (hiéu s6 chénh léch Ct cua gen
dich v&i gen tham chiéu trén cac mau, 2 biéu
dién ty 18 biéu hién cua gen CYP2E1 so véi gen
b-actin.

Bang 3. Két qua phan tich biéu hién mRNA cua gen CYP2E1

Nhom n

Khoang gia tri

Trung vi Khoang tin cay P

(22 Cl 95%
Nhom tiép xuc (TX) 73 0,6-160,9 4,5 3,58 -5,90
Nhom khong tiép xtic (KTX) 45 0,11-1,64 0,43 0,35-0,54 <0001
Mtrc do biéu hién ctia nhém TX 10.46 !

S0 V&i nhom KTX

Phan tich mutrc d6 biéu hién mRNA cua gen
CYP2E1 théng qua gia tri 2"*° nhan thay s liéu
khong phan b theo phan phdi chuan, do vay
chung t6i da Iya chon viéc phan tich sb liéu theo
phuong phap phi tham sb dé danh gid muc do
biéu hién mRNA cua gen CYP2E1. Két qua cho
thay nhom tiép xdc c6 gia tri trung vi 1a 4,5 va
gia tri Cl1 95 % tir 3,58 — 5,9, nhdm khong tiép
xuc ¢6 gia tri trung vi 1a 0,43 va gia tri Cl 95 %
trong khoang 0,35 - 0,54 (bang 3), va su khac
bi¢t c6 y nghia thong ké (P < 0,001). Két qua thu
dugc thé hién nhom tiép xic co mure d6 biéu hién
mRNA cuaa gen CYP2E1 cao hon 10,47 1an so
v6i nhom khong tiép xuc. Két qua nay thé hién
rd trong hinh 1 , trong 73 @6i tugng nhém tiép xtic
¢6 6 dbi twong ¢6 muc biéu hién cao vuot troi,

nén sé liéu thu duoc khong tuan theo phan phéi
chuan. Hinh 1 ciing cho thay su khac biét cua hai
gia tri trung vi caa nhom tiép xuc va khdng biét
tiép xuc 1a rd rang.

200+
*
Mite 150+ L ™
dod :
biéu
hien 1004 *
cua
gen
CYP 504 ..
2E1 toe
| 388000 mnmnunm
0-
Tiép xic Khong tiép xic
N=73 N=45

Hinh 1. Mirc do biéu hién cia CYP2E1 & cac ddi
tuong nghién cuu.

Bing 4. Biéu hign mRNA cuia gen CYP2E1 theo tudi doi cia nhom tiép xtic (TX)
va nhém khong tiép xtc (KTX)

Trung

Nhém tudi N Khoang gia tri (22 vi 95% Cl P
: T 12 2 - 148,06 56  353-5504
T“tigfo KTX 12 0.13-0,93 051 024-065 <005
Mirc d6 biéu hién ctia nhém TX so vi nhdom KTX 10,98
: T 28 1.79- 49,18 388  3.16-1644
T“tiéi"‘o KTX 11 031,64 047  036-112 005
Mirc @6 biéu hién ctia nhom TX so v&i nhom KTX 8,26
: T 10 2.25- 138,14 380  32-834
T“tﬂéi'so KTX 12 0,28 - 0,85 0.34 03305 005
Mirc d6 biéu hién cia nhém TX so véi nhom KTX 11,44
- T 23 0.6- 1609 281 149-403
Trti%fo KTX 10 011-075 037  022-043 <005

Murc @6 bieu hién ctia nhém TX so véi nhom KTX

7,59
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200+ 200+
Miic M
4 150- . ¢ 150- . B
-z A do
biéu .i
hién b}?u
cia 1004 o hien 1994
cua
gen gen
CYP o
21 507 . CYP 50- .,
2E1 e®
) o
ol ——ttenmed— o — 0-_-‘&“.__._._
Tiép xic Khéng tiép xic Tiép xtic Khéng tiép xic
=12 N=12 N=28 N=11
150 200+
*
Mirc Mike L]
” c 4 150 D
2 100+ -1
biéu bigu ®
hién hién
ciia cia 1007
gen ] gen
CYP 50 CYP
2E1 2E1 507
[ ]
] L]
P . S ——— R 7 O ———
Tiép xtic Khéng tiép xic Tiép xtic Khéng tiép xtic
N=10 N=12 N=23 N=10

Hinh 2. Mire d6 biéu hién ctia gen CYP2E1 ¢ céc nhom tuoi doi khac nhau
A. nhém c6 tuc}i doi <30 tuéi; B. nhém cé tu617d(‘)ri 31- 40 tu{)i;
C. nhom c0 tudi doi 41-50 tudi; D. nhom ¢o tudi doi > 50 tudi.

Bang 5. Phan tich biéu hign mRNA ciia gen CYP2E1 chia theo tudi nghé cua nhém tiép xdc (TX)
va nhdm khong tiép xtc (KTX)

Nhﬁg}é‘“" n Khoéng gié trj (2°C1) Trjing 95% Cl p
T3 10 X 13 2-148,06 5,60 4,03 - 55,04 <0.05
ndm KTX q 11 0,13-0,93 0,54 0,41-0,65 '

Mirc d6 biéu hién ctia nhém TX so vi nhdm KTX 10,37
T 1120 X 31 1,79-49,18 4,73 3,16 - 13,37 <0.05
ndm KTX q 13 0,22 - 0,68 0,39 0,27 - 0,54 '
Mirc d biéu hién ctia nhém TX so vi nhdom KTX 12,13
Tu 2130 X 13 1,49 - 32,0 3,38 2,3-5,15 <0.05
nim KTX q 11 0,28-0,85 0,38 0,33-0,55 '
Mirc @6 biéu hién ctia nhom TX so vdi nhom KTX 8,89
X 16 0,6 - 160,9 3,13 1,89-741 <0.05
Trén 30 nim KTX 10 0,11-0,75 0,37 0,24 - 0,55 '

Mirc d6 biéu hién ctia nhém TX so v6i nhém KTX 8,46




N.T. Hien et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 35, No. 3 (2019) 71-79 77

Phan tich biéu hién cua gen CYP2E1 chia
theo nhom tudi doi cho thiy cé su khac biét co y
nghia thong ké (P < 0,05) giira nhom tiép x(ic va
nhoém khong tiép xGc voi benzen, toluen,
ethylbenzen va xylen. O tit ca cac nhom tudi doi
cia nhém tiép xic mac d6 biéu hién caa gen
CYP2E1 Iu6n cao hon nhom khong tiép xUc tur
7,59 dén11,44 lan (bang 4). Két qua hinh 2 ciing
cho thdy & 4 nhom tudi doi caa nhom tiép xUc
déu c6 gia tri trung vi cao hon nhém khong tiép
xuc rd rét. Két qua phan tich, so sanh muc do
biéu hién cua CYP2E1 giira 4 nhom tudi doi cua

nhom tiép xuc (bang 4), cho thay su khéc biét vé
mic do biéu hién CYP2E1 khong c6 y nghia
thdng ké (P > 0,05).

Biéu hién cua CYP2E1 cho thay su khéc biét
c6 y nghia thong ké (P < 0,05) khi chia theo
nhom tudi nghe gitta nhém tlep xuc va nhém
khong tiép. Tat ca cac nhom tudi nghé caa nhom
tiép xuc déu thé hién mic do biéu hién cua gen
CYP2E1 cao hon nhom khong tiép xdc tir 4,86
dén 12,13 lan (bang 5). Két qua hinh 3 ciing cho
thiy & 4 nhom tudi nghé caa nhdm tiép xic déu
¢6 gid tri trung vi cao hon nhom khong tiép x(c.

200+
200+
Mire
45 150 . B
Mize 1504 - A biéu *
ds hién 100
bidu - .
hign 100 * ;::
cua CYP
2E1 g
o ) ol wadetl 0 .
L - . Tiép xtc Khéng tiép xtc
T&Te];:: }T;c Khoiyg:“flf xue N =31 N=13
40-
200-
Miec 304 . L J
P Mtrc 1504
bidu C a5 . D
hién 20 bicu
ciia hlgn 100+
cua
gen
CYP - £
o 10 . CYP 50-
2 = 2E1
0 ‘,‘ —lhl— 0__—M-——_-.-_._

Tiép xtc Khong tiép xtic
N=13 N=11

Tiép xic Khéng tiép xic
N=16 N=10

Hinh 3. Mrc do bicu hién cua gen CYP2E1 & céc nhom tudi nghé khac nhau
A. nhom c6 tudi nghe 3-10 ndm; B. nhém 6 tudi nghe tir 11-20 ndm tuoi;
C. nhom c6 tudi nghé tir 21-30 nam; D. nhém ¢6 tudi nghé > 30 nam.

Khi phan tich, so sénh mirc d6 biéu hién cua
gen CYP2E1 giita 4 nhom tudi nghé cua nhom
tiép xuc ¢ trén (bang 5) véi nhau, két qua cho
thiy su khéc biét v& mirc do biéu hién CYP2E1
khong c6 ¥ nghia thong ké (P > 0,05).

Tur két qua phan tich & bang 4, bang 5 ciing
nhu hinh 2, hinh 3 cho thay tudi doi va tudi nghé

khong anh hudng dén muc do biéu hién cua
CYP2E1. biéu nay cho thiy thoi gian tiép xtc
dai hay ngén, tudi doi cao hay thap khi tiép xuc
V6i benzen, toluen, ethylbenzen, xylen déu lam
tang muc do biéu hién cua CYP2EL. Pay 1a mot
trong nhitng yéu té rat thuan loi cho viéc sir dung
mRNA 1am chi sé giam sat sinh hoc cho ngudi
lao dong c6 tiép xic voi BTEX.
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4. Théao luian

Két qua mirc @ biéu hien mRNA cuaa gen
CYP2E1 cho thdy trong tit ca cac truong hop
nhém tiép xtic déu biéu hién cao hon nhém
khéng tiép xdc. Su ting cuong mirc d6 biéu hién
clia gen nay nhu 1a mot co ché thich tng cua co
thé nham dao thai cac doc td benzen, toluen,
ethylbenzen, xylen ra khoi co thé. Tir nhidu nim
trudc Bernauer U va cong su da xac dinh dugc
rang viéc chuyén hoa benzen phu thudc chinh
vao CYP2E1 [5] hoac CYP2EI di duoc x4c dinh
chiu trach nhiém chinh cho qué trinh chuyén héa
benzen [6]. Muc d6 ting cudng biéu hién gen
CYP2EL1 trong cac truong hop tiép xuc ciing da
dugc chi ra trong cac nghién curu trudc. Nghién
cau cua Nedelcheva va cong sy cling nhu
Tassaneeyaku va cong su déu cho thay su hoat
déng cua qua trinh hydroxy hoéa benzen va qua
trinh methyl hoa toluen c6 lién quan mat thiét
dén cac CYP2E1 dic hiéu va lién quan toi nong
do CYP2E1 & céac phan tng mién dich & gan,
diéu nay cho thay vai trd quan trong cia CYP2E1
ddi voi qué trinh chuyén héa benzen va toluen
[7, 8]. Nghién ctru cia Wang va cong su chi ra
su biéu hiéen mRNA CYP2E1 ¢ ngudi tiép xtc
v6i VOCs 1a 0,89 cao hon dang ké ¢ nguoi
khéng tiép xic 0,61 (P < 0,01). bac biét voi
nhitng nguoi ¢6 biéu hién bat thuong vé gan ham
legng mRNA ctia gen CYP2EL trong té bao mau
dugc ting 1én dang ké trong nhitng ngudi tiép
x(c so Véi nguoi khdng tiép xic VOCs [9].
Nghién cau cia Zhang va cong su cho thiy &
nhitng ddi tugng co tiép xdc véi benzen c6 mic
d6 phién ma va hoat dong enzyme CYP2EL cao
hon so v&i nguoi khdng tiép xtc [10]. Do do,
biéu hién mRNA cua gen CYP2E1 ¢4 thé hitu ich
cho viéc gidm sat suc khoe va bao vé nguoi lao
dong c6 tiép xtc véi mot s6 dung mdi hiru co.

Nghién ctru ciia Cantu va cong su cho thiy &
dbi tuong tiép xdc vai toluen & tiéu chuan cho
phép, giam sat sinh hoc la axit hypuric khong c6
dbi tuong nao co nong do vuot tiéu chuan cho
phep, ndng do toluen trong mdi truong dat tiéu
chuan nhung mic d6 biéu hién cia mRNA ciing
tang so vai nhom tiép xdc 10,7 (0,3 so vai 3,8).
So sanh véi két qua nghién ciru ciia ching toi thi

cho thay cac déi tugng c6 tiép xtc voi BTEX c6
muc biég hién cao hon nhiéu lan so vgi nhom
khong tiép xuc (10,47 lan).

Nghién ctu cua ching tdi cho thiy cd su
khéc biét vé gia tri giéi han cho phép cua cac
dung méi hiru co trong méi trudng cua ddi tuong
nghién ciu. Nguyén nhan c6 thé do dbi tuong
nghién cuu tai Viét Nam la ngudi lao dong lam
Viéc trong cac co s& San Xuat son co gia tri nong
d6 vé tiéu chuan BTEX cho phép cao hon nhiéu
lAn so voi tiéu chuan caa mot sé nudc trén thé
gi6i hién nay [11, 12]. Thuc té mot s ddi tuong
nghién ciru da c6 nhing biéu hién cua sic khoe
¢6 thé do anh huong ciia dung mdi hiru co nhu
giam stc nghe, giam chirc nang hd hap nhung
khi gidm sat sinh hoc hoac giam sat moi treong
thi cac chi s6 ndy van nam trong tiéu chuan cho
phép cua Viét Nam, trong khi so véi tiéu chuan
cua thé gii thi ¢ ndng do ay da bi canh béo nguy
co gdy ung thu cao. Vi du chi tiéu giam sat sinh
hoc ctia benzen hién nay la axit muconic ma chét
nay ¢ Viét Nam dang co gia tri gi¢i han cho phép
cao gap 1000 lan so voi thé gioi [13, 14]. Pay
ciing 1a diém khéc biét I6n vé déi tuong nghién
ctru cua dé tai so véi cac nghién ciru tham khao
[1] va [5-10].

Két qua nghién ctru dat duoc cua ching toi
c6 thé 1am co s& cho nhitng nghién ciu tiép theo
trong viéc xem xét xac dinh muac do biéu hién
ciia gen CYP2E1 lam chi sé gidm sat sinh hoc
cho ngudi lao dong co tiép xdc voi benzen,
toluen, ethylbenzen, xylen. Két qua nay cling
phu hop véi xu huéng tang muc do biéu hién &
ngudi co tiép xuc va dé Xuat su dung mMRNA cua
gen CYP2EL lam chi sé giam sat sinh hoc cua
Cantu [1, 15] va céc tac gia khac.

5. Két luan

Mtc d6 biéu hién mRNA cua gen CYP2EL ¢
118 nguol Viét Nam (73 ngu'orl lam viéc tai cong
ty san XUit son co tlep xuc vai BTEX va 45
nguoi khong tiép xdc voi dung méi c6 chira
benzen, toluen, ethylbenzen va xylen) théng qua
phuong phap Realtime-PCR sir dung chat phét
quang 1a SYBR Green cho thdy nhém tiép xuc
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c6 muc d6 biéu hien mRNA cua gen CYP2E1
cao gap 10,47 lan so nhom khong tiép xdc, su
khac biét c6 ¥ nghia théng ké (P < 0,05).

Tudi doi ciing nhu thoi gian tiép xlc Véi
dung madi cua nguoi lao dong khong anh huang
dén mirc d6 biéu hién ciia gen CYP2E1 tuy nhién
Vi lan dau tién tiép xtc voi BTEX ciing lam
tang mirc d¢ biéu hién ciia gen CYP2EL.

Loi cam on

Cong trinh duoc hd tro kinh phi boi dé tai
“Nghién ctu anh hudng man tinh caa benzen,
toluen, xylen & ngudi lao dong tiép xtc vai nong
d6 dudi tiéu chuan cho phép qua xét nghiém mot
s6 chi sb huyét hoc, chi s6 mMRNA CYP2E1 va sy
bién ddi cua gen CYP2E1”, M sb 216/09/TLP.
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