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NONG PO MOT SO ENZYM BIEU HIEN TINH TRANG
STRESS OXY HOA VA CAC YEU TO LIEN QUAN O’ NGUOIl
LAO PONG TRUC TIEP TRONG CAC CONG TRINH NGAM

Hoang Viét Phwong™, Nguyén Tién Diing’
Lé Trung Kién', Nguyéen Van Thai?

TOM TAT

Muc tiéu: Khdo sat néng do mét sé enzym biéu hién tinh trang stress oxy héa va tim hiéu méi lién quan
vOi mét s6 yéu té nghé nghiép & nguwdi lao déng trurc tiép trong cac céng trinh ngam.

Doi twong va phwong phap: Nghién ctiu mé6 té cat ngang 42 ngudi lao dong truc tiép trong céc cong
trinh ngam quéc phong, ttr thang 5/2023 dén thang 11/2023.

Két qua: Poi tuong nghién ciru ¢6 ti 1é 100% la nam gidi, trung binh tudi doi la 33,5 + 7,3 ndm va trung
binh tubi nghé la 13,9 £ 6,3 nam. Trung vi, tir phén vj cua Superoxidq dismutase la 24,65 U/mL ( 1 3,28-
51,16), Total Antioxidant Status la 2,00 mmol T.Eq/L (1,55-3,07). C6 moi twong quan nghijch gitra nong do
Superoxide dismutase huyet twong voi tudi doi (r=-0,58) va voi tudi nghé (r=-0,62), p < 0,001. Co6 moi
twong quan nghijch gitra ndng dé Total Antioxidant Status v&i tudi doi (r = -0,54) va véi tudi nghé (r = -0,58),
p < 0,001. Nhiing ngudi c6 déc diém huit thuéq 14 hodc c6 bénh nén thi c6 néng dé Superoxide dismutase
thap hon so v&i nhitng nguoi khong ¢6 déac diém nay. Nhirng nguoi tiép xuc tiéng on cuong dé cao thi co
nguy co giam Superoxide dismutase va Total Antioxidant Status huyét twong (hé sé twong quan lan lwot
la -0,34 va -0,31; p < 0,05).

T khoéa: Stress oxy héa, mdi trwéng lao dong, cong trinh ngam.

ABSTRACT

Objectives: A research on some of indexes to assess oxidative stress and related factors in the military
worker working in underground construction.

Subjects and methods: Cross-sectional descriptive study conducted on 42 direct workers at some military
underground works, from May 2023 to November 2023.

Results: 1700% worker were male, the average age was 33.5 £ 7.3, the average occupational age (years) was
13.9 £ 6.3. The median and quatrtile of Superoxide dismutase is 24.65 U/ml (13.28-51.16), Total Antioxidant
Status is 2.00 mmol T.Eq/l (1.55-3.07). There was an inverse correlation between plasma Superoxide
dismutase levels and age (r = -0.58) and occupational age (r = -0.62), p < 0.001; Inverse correlation between
Total Antioxidant Status concentration and age (r = -0.54) and occupational age (r = -0.58), p < 0.001.
Smokers and people with chronic diseases have lower Superoxide dismutase levels than those without these
factors. Worker exposed to noise were at risk of reduced concentration of Superoxide dismutase and Total
Antioxidant Status (correlation coefficients were -0.34 and -0.31, p < 0.05, respectively).
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Vién Y hoc dw phong Quéan déi phia Nam.

2Trwong Pai hoc Y khoa Pham Ngoc Thach.

1. DAT VAN PE

Stress oxy héa la sy gia tang 1au dai hodc nhat
thdi cac phan tlr oxy hoat hoa (Reactive oxygen
species - ROS) gay rbi loan hoat dong té bao théng
qua qua trinh oxy hoéa cac hop chat hiru co [11].
Stress oxy hoéa c6 thé la két qua cta ba yéu t6:
(1) suy gidm hé théng chdng oxy héa (Glutathione
peroxidase - GPx; Superoxide dismutase - SOD;
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Total antioxidant status - TAS - trang thai chdng
oxy hoéa toan phan); (2) t&ng tao thanh céc
dang oxy hoat déng Malondialdehyde (MDA),
4 - Hydroxynonenal (4 - HNE)...; (3) thiéu kha
nang stra chira cac tén thwong do qua trinh oxy
héa trong co thé [2]. Thomas Munzel (2017) [12]
nghién ctu tac ddng cla tiéng 6n Ién tinh trang
stress oxy hoéa trén chudt trong phong thi nghiém,
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thay MDA gia tang theo thO’I gian tiép xdc véi tleng
on. Nam trong nghién ctru vé tac dong cla tiéng on
méi trwéng ddi vai tinh trang stress oxy hda, Omar
Hahad (2019) [7] d4 chi ra co ché co ban clia cang
thang tinh than do tiéng on lién quan dén néng do
cac phan tlr oxy hoat héa, huyét ap va nhip tim
tang; tr do gia tang nguy co cla cac bénh li nhw
dot quy ndo, tang huyét ap, bénh tim thiéu mau cuc
bd va nhdi mau co tim. Samet (2018) [13] d& chira
mot doc chat méi trwdng cé kha nang lam gia ting
tinh trang stress oxy hoa..

Nguoi lao dong (NLE)) trwe tiép lam viéc trong
céac cong trinh ngadm gép nhiéu nguy co hon so voi
cac vi tri twong tuw & trén méat dat. Theo nghién ciru
cua Nguyen Tat Thang va cong sw (2021) [4], mot
s6 yéu t6 doc hai trong mdi trvong lao dong 6 thé
gap nhw néng dd bui silic cao, tiéng on 1&n, tinh chat
cbng viéc cang thang, ap luc cong viéc nang né...
lam tang cac nguy co’ gay ra cac tinh trang réi loan
clia co' thé, trong d6 c6 tinh trang stress oxy héa.

Nghién ctu nay dwoc thye hién nhdm xac dinh
ndng dd moét s6 enzym danh gia tinh trang stress
oxy hoéa va yéu tb lién quan nghé nghiép & bo doi
céng binh 1am viéc trong céng trinh ngam.

2. DOl TUQONG, PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ctru

42 NLD (la can b, nhan vién thuéc 2 don vj
cong binh) dang tric tiép lao ddng trong cac codng
trinh ngam trén dia ban Quan khu 5, tw thang
5/2023 dén thang 02/2024. Cac cbong trinh deu
dang ¢ giai doan khoan - nd min pha da, van
chuyén da ra khoi ham.

2.2. Phwong phap nghién ctru

- Thiét k& nghién ctu: mé ta cat ngang.

- Théng tin nhan chiing hoc: gidi tinh, tudi doi,
tudi nghé, tinh trang hut thudc 14, tinh trang bénh
li man tinh, vi tri lao dong (thu thap tryc tiép thong
qua phiéu théng tin).

- Théng tin v& méi trwdng lao dong: do dac 31
(néu vi khi hau, 31 mau do dé roi, 16 mau do tiéng
dn, 6 mau do bui silic toan phan va bui hé hap trong
khoéng khi theo thuwdng quy ki thuat clia Vién Strc
khde nghé nghiép va méi truong.

- L4y, bdo quan mau mau dinh lwong SOD,
TAS va MDA: lay 2 ml mau tinh mach déi twong
nghién cru, cho vao 6ng chéng déng cé EDTA va
ldc déu. Bao quan mau mau & 2-8°C va chuyén
vé labo xét nghiém, Vién~Y hoc dy phong Qué}n
dodi phia Nam. Tai day, mau mau duwoc li tdm (toc
do twe 1.000-2.000 vong/phut) trong 20 phut. Sau
do, tach lay huyét twong, bao quan trong td déng
-20°C trwéce khi thye hién dinh lwvgng SOD, TAS
va MDA huyét tuwong.
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- Xét nghiém dinh lwgng ndng d6 SOD, TAS
va MDA trong huyét twong: st dung hé thdng
may phan tich ELISA tw déng (model: I-2P, hang
EUROIMMUN va UV-Vis Jasco 730). Trong do,
dinh lvong ndéng dé SOD huyét twong bang bd kit
ELISAMBS-162311 (hang MyBioSource, Hoa Ky);
dinh lwong néng dd TAS huyét twong bang bo kit
UV-Vis MBS-2567994 (hang MyBioSource, Hoa
Ky); dinh lwong ndng d6 MDA huyét twong bang
bé kit ELISA MBS-263626 (hdng MyBioSource,
Hoa Ky).

- Nhap va x& li sb liéu: nhap div liéu bang phan
mém Excel 365, phan tich di liéu bang phan mém
Stata 14.0. Théng ké mé t& bang ti 1& phan tram,
trung binh - & l1éch chuéan (trung vi - t&r phan vi), st
dung phép kiém Kruskal-Wallis va mé hinh hdi quy
don bién dé xac dinh cac mbi lién quan.

- Pao dlrc nghién ctru: nghién ciru dwge HOI
déng Khoa hoc Cuc Quany va Vién Y hoc dy phong
Quan doi phia Nam théng qua; dwoc sw ddng y clia
lanh dao va ty nguyén clia NLD tai 2 céng trinh.
Moi théng tin ca nhan NLD chi str dung nhdm phuc
vy muc dich nghién ctru.

3. KET QUA NGHIEN CU'U VA BAN LUAN

3.1. Pac diém chung cua déi twong nghién ciru
va méi trwong lao dong

Bang 1. Dic diém chung NLD nghién ctru
(n =42)

Pic diém S6lwong | Tilé %
, Duwdi 30 tubi 17 40,48
Tuoi ; Y
doi T 30-39 tuoi 13 30,95
Tw 40 tré 1én 12 28,57
. Duwai 10 nam 13 30,95
Tudi o =
‘A T 10-19 nam 21 50,00
nghé
Trén 19 nam 8 19,05
Chuwa tirng hut 10 23,81
Hut ~ ;
thude 14 Da tirng hat 17 40,48
Dang hut 15 35,71
Bgnh i | Dal thao 1 2,38
man tinh | d4ONg
kém Béo phi 1 2,38
theo Bénh Ii gan 2 4,76

100% NLBD 14 nam gi&i. Chiém ti & cao nhat la
nhém tudi doi dwdi 30 tudi (40,5%) va nhém tudi
nghé t 10-19 nam (50,0%). Nhém da tirng hat
thudc va hién dang hat thube chiém ti 18 1an lwot 1a
40,48% va 35,71%. Ti |é m&c cac bénh li man tinh
nhw dai thao dwdng, béo phi, bénh li gan & NLD
lan lwot la 2,38%, 2,38%, va 4,76%.
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Bang 2. Pic diém moi trwdng lao dong (n = 31)

Dic diém moi trwong | TCCP(**) | S6 mau X +SD Nhé nhéat | Lé&n nhat | Mau vwot
Nhiét do (°C) - 31 276+14 25,0 29,5 (*)
Do am (%) - 31 88,1+4,6 81,0 94,7 (*)
Van téc gi6 (m/s) - 31 1,3+0,4 0,6 2,0 (*)
Do roi = 300 31 156,9 + 41,6 89,0 210,0 31
On chung (dBA) <85 16 93,1+2,3 89,3 95,8 16
Bui toan phan (mg/m?) <4,0 06 51+0,6 4,6 6,3 06
Bui ho hap (mg/m?) <20 06 27+0,4 25 3,4 06
(*): Lao dong trong hé&m khéng danh gia tinh trang vi khi hau;
(**): Tiéu chuén cho phép (xét theo cwong dd lao ddng nang).

Cac moi trwdng lao ddng nghién ctvu cé nhiéu yéu té anh hwdng dén strc khée NLD. Cu thé: 31/31
mau do (100%) do roi va 16/16 mau do (100%) tiéng 6n tai cac vi tri lao dong déu vwot TCCP. Do 31 mau
méi trwéng lao ddng, ca 31 mau (100%) déu cé cac chi tiéu dd am, bui toan phan, bui hd hap vwot TCCP
(mtrc thap nhat clia d6 4m, bui toan phan, bui hé hap do dwoc lan lwot la 81%, 4,6 mg/m? va 2,5 mg/m?);
tuy nhién, ndng ddé mét sd hoi khi ddc trong khéng khi khéng vwot quéa gidi han cho phép.

So vé&i nghién ctru Nguyén Tat Thang (2021) [4], két qua cuia ching tdi twong dwong vé d6 4m va tiéng
on; cao hon vé dd roi va thap vé ndéng do bui. Sw khac biét vé diéu kién lao dong cé thé do cong nghé (rng
dung trong lao ddng va giai doan thi céng khac nhau.

3.2. Nong dd mot sé6 enzym biéu hién tinh trang stress oxy héa va mét sé yéu té lién quan nghé
nghiép & déi twong nghién ciru
Bang 3. Nong do cac enzym SOD, TAS va MDA huyét twong ctia d6i twong nghién clru (n = 42)

Enzym Trung vi (TPV) Nhé nhat Lé&n nhat
SOD (U/ml) 24,65 (13,28-51,16) 1,41 93,04
TAS (mmol T.Eq/L) 2,00 (1.55-3.07) 0,84 1,81
MDA (nmol/ml) 6,9 (6,1-8,0) 54 8,6

Nghién ctru nay chi do lwdng chi sé 3 enzym danh gia tinh trang stress oxy héa & NLD 1a SOD, TAS va
MDA. Trung vi, t& phan vi ndng dé ctia SOD, TAS, MDA huyét twong & NLD 1an luot 1a 24,5 (13,3-51,2) U/
ml; 2,0 (1,6-3,1) mmol T.Eq/L va 6,9 (6,1-8,0) mmol/I.

Bang 4. Méi lién quan giira ndng do SOD, TAS va MDA huyét twong véi mot s6 dic diém NLD

L SOD (U/ml) TAS (mmol T.Eq/L) MDA (nmol/ml)
DPac diem NLD
Trung vi (TPV) p Trung vi (TPV) | p value | Trung vi (TPV) o]
. < 30 tudi 45,4 (26,5-68,4) | 0,008 | 3,1(2,3-3,4) |0,0013| 6,5(6,0-7,6) | 0,15
-Id-g,?' 30-39 tudi 18,8 (7,4-39,4) 1,7 (1,3-2,1) 7,7 (6,5-8,2)
> 40 tuoi 14,29 (11,0-16,6) 1,8 (1,5-2,0) 7,1 (5,7-8,0)
N 5-9 nam 61,8 (26,5-71,3) | 0,0012 | 3,1(2,3-3,4) |0,0004| 6,5(5,9-7,6) | 0,30
I;ﬁ; 10-19 n&m 18,8 (9,2-37,2) 2,0 (1,7-2,4) 7,0 (6,4-7,9)
> 20 nam 15,1 (13,8-16,7) 1,5 (1,1-1,7) 7,1 (5,9-8,4)
Chuwa tirng hat | 60,6 (18,8-71,3) | 0,043 | 2,1(1,3-2,3) | 0,701 | 6,5(5,9-7,3) | 0,336
;']‘:toc 55 |Patinghut | 14,5(10,5-34.4) 2,0 (1,7-3,4) 7,0 (6,2-8,2)
Pang hat 24,1 (9,3-37,3) 2,1(1,6-3,1) 7,1 (6,4-7,8)
Bénh man | Khong 26,5 (14,5-54,3) | 0,018 | 2,1(1,7-3,1) | 0,016 | 6,5(6,0-7,9) | 0,042
tinh Co 6,4 (2,5-14,8) 1,2 (0,9-1,7) 8,0 (7,4-8,5)
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Khi tudi doi tdng, ndng dd SOD va néng do
TAS huyét twong gidm, sw khac biét cé y nghia
thdng ké véi p-value 1an lwot 14 0,008 va 0,0013.
Khi tudi nghé tang, ndng d6 SOD va néng dd TAS
huyét twong glam sw khac biét cé y nghia théng
ké voi p-value lan lwot 1a 0,0012 va 0,0004. Khdng
c6 mébi lién quan gitra ndbng d6 MDA vd&i tudi doi
va tudi nghé.

Chung téi cling nhan thy, nhitng nguwdi chua
tirng hut thuéc 14 cé ndng dd SOD cao hon so véi
nhirng nguwdi tirng hat thudce 14 va dang hat thube
la4 (p = 0,043). Tuy nhién, sw khac biét vé ndng do
TAS va MDA trong 3 nhém khéng c6 y nghia théng
ké. Nghién ciru cta Jenifer [9] cho thdy ndng do
SOD tang I&n cling sw tién trién ctia tinh trang viém
loi man tinh, nguyén nhan la do sy gia tang san
xuét gbc superoxide ti» d6 lam tdng nhu cau san

xuét SOD dé bdo vé mé va té bao. Agnihotri (2009)
[5] chi ra rdng & nhom khong hat thude, ndng do
SOD la 68,09 = 17,22, trong khi d6, & nhom hut
thuéc dwéi 10 diéu/ngay, ndng dd SOD la 52,88 +
14,25 (U/ml).

DPéi voi tinh trang bénh li man tinh, nhirng
nguoi mac dai thao dwdng, béo phi hoac bénh li
gan mat man tinh c6 néng dé SOD, TAS thap hon
(v&ip = 0,018 va p = 0,016) va c6 ndng d6 MDA
cao hon (v&ip =0,042) so v&i nhirng nguwoi khéng
mac. Tinh trang nay la do 60| v@i nhirng nguoi da/
dang hut thudc, ngwdi mac cac bénh |i man tinh,
qua trinh oxy hoéa trong co' thé tang manh do kich
thich cha khéi thudc va tinh trang bénh Ii. Diéu
nay dan dén viéc gidm cac chéat chéng oxy héa
trong co thé (SOD va TAS), tdng cac chéat chi thj
oxy hoa (MDA).

Bang 5. Hé s6 twong quan giira nong doé SOD, TAS, MDA huyét twong va tudi doi, tudi nghé

e Hé s6 twong quan
Yéu to lién quan

SOD TAS MDA
Heé sb twong quan -0,577 -0,543 0,216

Tudi doi Ha s6 goc 2,171 -0,067
p-value 0,0001 0,0002 0,169
Hé sb twong quan -0,624 -0,579 0,226

Tubi nghé Heé sb goc -2,388 -0,071
p-value 0,0000 0,0001 0,150
Hé sbé twong quan -0,34 -0,31 0,24

Tiép xuc vé&i tiéng 6n | Hé sb goc 365,6 12,42
p-value 0,01 0,05 0,14

Chung t6i phat hién méi twong quan nghich gitra
ndng d6 SOD va TAS vdi tudi ddi va tudi nghé véi
murc dd twong quan la trung binh. Khi tudi doi va
tudi nghé tang, néng dd SOD va TAS gidm twong
&ng v&i hé sb goc la -2,171; -0,067 theo tudi doi va
-2,388; -0,071 theo tudi nghé.

Két qua nay twong dwong v&i nghién clru cla
Bolzan A.D trén 103 nguoi khéde manh (néng do
SOD giam dan theo tudi, v&i p < 0,001 [6]). Ho S.P
(2005) [8] nghién ctru trén 276 ngwdi Trung Qubc
khée manh binh thwéng, thay cé sw thay dbi cla
ndng d6 SOD theo tudi (p < 0,05). Cac nghién ctru
ctia Nguyén Bach Pang va Trwong Minh Sang déu
két luan khong c6 sw khac biét vé néng do TAS
huyét twong & cac nhém tudi khac nhau. Sy khac
biét vé mirc d6 lién quan gitra cac chi sb SOD, TAS
véi dac diém dbéi twong nghién clru cla cac tac
gid cho thay cac chéat chdng oxy héa nay chiu anh
hwéng cha nhiéu yéu té nhw tinh trang bénh tat,
16i séng, co dia, tham chi ca ché dé dinh duwéng.
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Nghién ctru clia ching t6i tién hanh trén mét nhém
nhd cac déi twong nghién ctru, do diéu kién sinh
hoat va lam viéc twong dbi biét 1ap nén tac déng
clia cac yéu té nhw 16i sdng, strc khde, ché do dinh
dwdng, diéu kién modi trwdng dén cac dbi twong
gan twong dwong nhau. Do d6, mirc do lién quan
gitra ndng dd6 SOD va do tudi it bi anh hwdng bdi
cac yéu tb khac nhw cac nghién clu cta Nguyén
Bach Dang [1] hay Trwong Minh Sang [3].

Trong nghién ctru nay, ching t6i nhan thay néng
dd SOD va TAS déu ¢ xu hwéng gidm khi cwdng
do tiéng on tiép xdc tang. Khi tiéng 6n tang 1dB,
néng dd SOD trong huyét twong gidm twong &ng
3,60 U/ml, ndng d& TAS giam 0,31 mmol Trolox
Eq/L. Mdi twong quan & day la twong quan yéu
(-0,34 va -0,31). Chung téi cling nhan thiy néng do
MDA tang khi NLD phoi nhiém véi tiéng 6n 16n, tuy
nhién méi lién quan nay khéng cé y nghia théng ké.

Phoi nhiém véi tiéng dn & cwdng d6 cao trong
thoi gian dai lam tang qua trinh oxy hoéa cla cac

Tap chi Y HOC QUAN SV, SO 372 (9-10/2024)
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té bao 6c tai trong co quan Corti. Cac gbc tw do
sinh ra déng vai trd quan trong trong tén thwong
mo do cang thang trao dbi chat. Cac gbc oxy tw
do da dwoc chirng minh ¢é vai trd nhat dinh trong
viéc gay mét thinh lwc & d6i twong nghién ctru. M6t
nghién ctru clia | Kaygusuz [10] da chirng minh
tinh trang mét thinh lwc & cong nhan nha may thay
dién tiép xtc v&i tiéng 6n lién tuc cao hon dang ké
so v&i nhém dbi chirng. Nghién clru cta llhami [14]
cho thdy néng d MDA trong mau & céng nhan dét
may cao hon dang ké so véi nhom khéng tiép xac
Vi tiéng on.

4. KET LUAN

Nghién ctru méi trwdrng lao déng va moét sb chi
tiéu danh gia tinh trang stress oxy héa & 42 nguoi
lao dong thi cdng

Nghién ctu 42 NLD truc tiép trong cac cong
trinh ngdm, tir thang 5/2023 dén thang 11/2023,
chang t6i két luan:

- NLB tham gia nghién ctru c6 ti 1é 100% la nam
gi¢i, trung binh tudi doi 33,5 + 7,3 ndm va trung
binh tudi nghé 13,9 + 6,3 ndm. Trung vi, t& phan
vi ctia SOD la 24,65 U/ml (13,28-51,16), TAS la
2,00 mmol T.Eq/L (1,55-3,07) va MDA la 6,9 nmol/
ml (6,1-8,0).

- C6 mdi twong quan nghich gitva ndng do
SOD voi tudi doi (r = -0,58) va voi tudi nghd (r =
-0,62), p < 0,001. C6 méi twong quan nghich gitra
ndng dd TAS véi tudi doi (r = -0,54) va voi tudi nghd
(r=-0,58), p < 0,001.

- NLD hut thube 14 hodc cé bénh nén thi c6 néng
dd SOD thap hon so véi nhivng ngudi khdng hat
thuéc 1a hodc khéng c6 bénh nén. NLD tiép xuc
tiéng &n cwéorng dd cao thi cé nguy co giam SOD
va TAS véi hé sé twong quan lan lwot 1a -0,34 va
-0,31; p < 0,05.
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