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Nghién cétu néng dd SOD, MDA, nhém SH & 65 céng nhan (CN) Céng ty C8 phan Pin 4c quy
Vinh Phd, nhan thay:

Noéng dé chi mau clia 65 CN (43 nam va 22 nii) tiép xdc v6i chi vo co dao dong 16n tir 6,98 ng/dl -
87 pg/dl dugc chia thanh 3 nhém.

Tham nhiém chi 6 néng d6 28,59 pg/dl va 54,92 pg/dl lam gidm ré rét néng dé nhém SH so Vi
nhom c6 néng dé chi mau 14,06 pg/dl (p < 0,05), nhwng chi gay nén tang nhe hoat d SOD cua
héng céu (p > 0,05), tang ré rét néng d6 MDA cla nhdém cé nong dd chi mau 54,92 ug/dl so voi
nhom c6 néng dd chi mau 14,06 pg/dl (p < 0,05).

* TU khoa: Chi vé cg; Enzym chéng oxy hoa; Nong dé SOD héng cau; MDA; SH.

STUDY ON THE CONCENTRATION OF SOD ERYTHROCYTE,
MDA, GROUP-SH PLASMA IN WORKERS IN VINHPHU
STORAGE BATTERIES & DRY CELLS JOINT STOCK COMPANY

SUMMARY

The study was aimed at the concentration of SOD, MDA, group-SH in 65 workers in Vinhphu
Storage Batteries & dry cells Joint Stock Company. We realized that:

The blood lead levels of 65 workers (43 men and 22 women) exposed to inorganic lead ranged
from 6.98 ug/dl to 87 ug/dl, divided into 3 groups.

The lead-exposed workers in the concentrations of blood lead 28.59 ug/dl and 54.92 ug/dl
resulted in the significant decrease in SH-group in comparison with groups with concentrations of
blood lead 14.06 pg/dl (p < 0.05). Meanwhile, it increased slightly in SOD levels (p < 0.05), gave a
significant increase in MDA levels in the concentrations of blood lead 54.92 pg/dl compared to
groups with concentrations of blood lead 14.06 ug/dl (p < 0.05).

* Key words: Lead; Antioxidative enzymes; SOD erythrocyte; MDA; SH.
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DPAT VAN DE

Chi 1a kim loai nang dudc s dung trong
nhiéu nganh céng nghiép khac nhau: khai

san xudt va slia chita &c quy... O nuéc ta
hién nay, nganh san xuat 4c quy van dang
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khéng ngiing phat trién manh vi ching phuc
vu thiét thuc cho cac nganh cong nghiép khac.
Do vay, c6 mot s6 lugng I16n CN tiép xdc voi

chi vé cd. Céng ty C6 Phan Pin &c quy Vinh
Phu 1a mét nha may chuyén san xuét pin,
&c quy. Mac du méi trudng lao ddng dudc



céi thién nhiéu, nhung tinh trang 6 nhiém
hoi va bui chi ton tai 6 mét sé bd phan san
xuat va mot s nha may. Nhiéu céng trinh
nghién clu cho thdy doc tinh cla chi anh
hudng dén cac co quan: hé tao mau, hé
théng tim mach, hé than kinh, t6n thuong
than, lam anh hudng d&n mién dich, sinh
san, di truyén... [5, 10].

Chi cb ai luc cao véi trung tam hoat déng
I& nhém SH ctia nhiéu enzym véi ¢o ché tao
phirc va lam mat chic nang cda nhém SH.
Céac enzym trén con dudng tao hem phéan
I6n chiu tac dong cla chi, dac biét enzym
ALAD (delta-aminolevulinic acid dehydrase),
lam & cac san pham trung gian, dac biét |a
ALA (aminolevulinic acid) va dao thai qua
nudc tiéu, & dong ALA sé& gay ra phan (ng
day chuyén, hinh thanh géc tu do. Khi d6,
cd thé c6 su thay d8i hoat d® mot s6 enzym
chéng oxy hoa dé dap tat cac goc tu do va
bién ddi néng dd nhém SH. Mét s& nghién
clu cho thdy chi c6 anh hudng dén quéa
trinh peroxy ho4 lipid MDA (malondialdehyde)
huyét tuong, néng d& SOD (superoxide
dismutase) héng cau, lam gidm kha nang
chéng oxy hoé cla co thé... [1, 6, 7].

Vi vay, ching t6i tién hanh dé tai nay
nham: Xac dinh bién déi néng dé chi mau,
néng dé SH, néng dé6 MDA huyét tuong va
SOD héng c4u & CN tiép xuc nghé nghiép
V@i chi v co tai Céng ty C6 phan Pin &c quy
Vinh Phda.

POl TUONG VA PHUONG PHAP
NGHIEN cUU

1. Ddi tugng va chat liéu nghién curu.
* oI tuong nghién cuu:

65 CN Cong ty C8 phan Pin &c quy Vinh
Pha phoi nhiém tryc tiép véi chi vo co > 5

nam, khéng mac cac bénh man tinh (c&n clr
vao ho so slc khoé).

Sau khi xac dinh néng dd chi mau, chia
d6i tuogng thanh 3 nhém:

- Nhém 1 (28 CN: 18 nam, 10 nii): cb
ndng dé chi mau < 20 pg/dl, tuong dng véi
nong dd chi mau cla ngudi binh thudng
3, 10].

- Nhém 2 (26 CN: 15 nam, 11 nii): néng
ddé chi mau tu 20 - 40 pg/dl, 1a ngudi co
tham nhiém chi [8, 10].

- Nhém 3 (11 CN: 10 nam, 1 ni): c¢6 nong
dd chi mau cao > 40 pg/dl (theo tiéu chuén
clia WHO) [10].

* Chét liéu va thdi gian nghién cuu:

Thdai gian nghién cltu: tur thang 1 - 2009
dén 4 - 2009.

L4y mau toan phan clla CN vao budi
sang, nhin an sang trudc khi 18y mau, chéng
déng bang heparin. Mau mau dugdc xi ly
theo ting ky thuat.

2. Phuong phap nghién ciru.

* Thiét ké nghién ctru: md ta ct ngang.

Xéc dinh néng dé chi mau tai Vién Y hoc
Lao dong va Vé sinh Moi truong, Bo Y té
bang phuong phap quang phd hap thu
nguyén ta.

- May s(r dung: may quang phé hap thu
nguyén t( 16 graphit.

- Nguyén tic: mau dudc vo co hoa bang
HNQO; t6i khi pha huy hoan toan chat hiiu co.
XU ly axit thira bang 0,5 ml dung dich
hydroperoxit (H,0,) 30% tinh khiét, sau do6
hoa tan c&n thu dudc trong 20 ml nuéc cat 2
lan va do trén may quang phé hap thu
nguyén t ky thuét 16 graphit.



* Xac dinh hoat d enzym SOD héng
cau, ham lugng nhém -SH, ham lugng MDA
trong huyét tuong tai Phong Enzym, Vién
Cbéng nghé Sinh hoc, Vién Khoa hoc Viét
Nam.

* Xac dinh ham lugng nhém -SH tu do
trong mau theo phuong phap dung thudc
thir ellmanm:

- Nguyén ly phan ung:

5.5’-dithio-bis (2nitrobenzoicacid) + R-SH
— > thiophenolatanion (mau vang).

Do dd hap thu mau & 420 nm. S dung
hé sb e40nm = 13.000 MM cm™ tinh ndng do
mmol-SH/mg protein.

* Xac dinh ham lugng MDA trong huyét
tuong:

Nguyén ly: dinh lugng ham lugng MDA
theo Ohkawa va CS (1979). MDA la mét
trong nhiing san pham th{ cap trong qua
trinh peroxy héa lipid gay ra bdi cac géc tu
do. Trong méi trudng dém phan (ng thich
hop, chéat nay sé phan (ing véi thiobarbituric
axit (TBA) tao ra hop chat c6 mau hdng hap
thu cuc dai & budc séng 532 - 535 nm. Po
dé hap thu cla phlc, suy ra ham lugng
MDA cé trong mau. Néu lugng MDA gidm
so v6i mau d6i chiing, mau dugc xac dinh 1a
c6 hoat d6 chéng oxy héa.

* Xéac dinh SOD héng céau:

S’ dung kit clia hang Randox.

Nguyén ly: xac dinh hoat d6 SOD
theo McCord va Fridovic, s& dung enzym

xanthine oxidase (XO) dé oxy héa xanthine
va sinh ra superoxide (O,). Superoxide sé
khir cyt (Fe®*) thanh cyt (Fe?*), c6 phd hap
thu cuc dai & budc séng 550 nm. Nhu vay,
khi c6 mat superoxide, cyt (Fe?*) sé dudc
sinh ra va lam tang gia tri hap thu tai 550
nm. Né&u trong hén hop phan Gng c6 thém
SOD, enzym nay sé phan hly superoxide
thanh H,0,, lam gidm té¢c dd hinh thanh cyt
(Fe?*), dong nghia véi viéc giam téc dd gia
tang gia tri hap thu 550 nm, thdm chi diing
han.

* Xt ly s6 liéu: bang phuong phap théng
ké dung trong y sinh hoc, Epi-info.

KET QUA NGHIEN cUU
1. Néng dd chi mau.

Béng 1: Nong dd chi mau va ty Ié clia cac
nhém d6i tugng nghién cu.

CHI TIEU CHISO | NHOM 1 | NHOM 2 | NHOM 3
NGHIENCUU | THONG | (n=28) | (n=26) | (n=11)
KE
Kétquachi | ¥ ,gp| 14,06+ | 2859+ | 54,92+
mau (pg/dl) 3,84 3,94 11,08
Tylécacnhom) o, 431% | 40% | 16,9%
nghién cltu

Nong dd chi mau cla cac nhém nghién
clu c6 d6 dao dong rébng. Nhéom 1 va nhém
2 chiém ty I& 16n, nhdém c6 néng dd chi mau
cao chiém ty 1& thap (16,9%).

2. Anh hudng cta tham nhiém chi Ién néng dé nhém SH huyét tuong, hoat do
enzym SOD héng cau, ndng dé MDA huyét tuong clia cac nhém nghién ciru.

Béng 2:
CHI TIEU CHI sO NHOM 1 (1) NHOM 2 (2) NHOM 3 (3) P
NGHIEN cUU THONG KE (n=28) (n=26) (n=11)




Néng do nhém SH X +SD 0,59 £0,14 0,46 0,14 0,34 £0,12 p:2<0,05
(mmol/mg protein) Pi5 < 0,05
P23 < 0,05

Hoat d6 SOD (Ul/g Hb) X +SD 952,23 + 964,16 + |1017,38 + 98,15 | p,,> 0,05
185,65 178,63 pis > 0,05

p2.3> 0,05

Néng d6 MDA (mol/mg X +SD 339+121 361+184 4,47 £1,97 p.2> 0,05
protein) p1a< 0,05
P2.3> 0,05

Nong d& nhém SH & nhém 2 va 3 giam so vGi nhdm 1, su khac biét c6 y nghia théng ké
(p < 0,05). Gia tri SOD gilta cac nhém tang dan theo néng dé chi mau tang, nhung su khac
biét khdng c6 y nghia théng ké. Trong khi d6, néng dé6 MDA tang khi ndng dé chi mau tang.
Nong dd MDA & nhém 3 cao hon nhdém 1, su khac biét cd y nghia théng ké (p < 0,05).



BAN LUAN

Lugng chi huyét c6 thé thay ddi theo thdi gian, tang 1&n Itc bat dau lam viéc, tang theo cac yéu
t6 thuc pham va co thé ting sau khi udng nuéc khoang, 1am chi tich 10y & xuong bi huy dong ra
mau [1, 5]. Theo P. Michaux, H.L. Boileau, F.Tolot (1970), khi chi huyét < 30 pg/dl mau, nghia la
hoan toan khdng cd ti€p xuc. Phan I6n tac gid chap nhan lugng chi huyét nguéng 60 - 80 pg/dl, >
80 pg/dl 1a tham nhiém bénh Iy hay cé tiép xtc nguy hiém. Tuy nhién, moét s6 quan diém cho rang:
nong doé chi trong mau < 10 pg/dl & gi6i han binh thudng. Theo WHO (1995), néng dé chi mau >
40 pg/dl 1a thAm nhiém bénh ly [10]. Nghién ciu cla chung toi tuong tu Phan Thi Hong,
nong do chi mau < 20 pg/dl trong gii han binh thudng. Trong nghién ctu nay, nhém 3
(nhém c6 néng dd chi mau cao) chiém ty I& thap, chl yéu 1a 6 nhom 1 & 2 (83,1%), cb |1& moi
trudng lao déng ngay cang dudc cai thién hon, y t€ ca s va ban than ngudi CN ngay cang quan
tam tGi stic khoé clia minh.

Khi co thé tham nhiém chi, mét s6 chét tién oxy hoa (prooxidant) sé& khoi mao cho phan (ing
sinh superoxid anion (O,) va (O,) sé& phat huy tac dung ddc. Khi d6, mé chiu &nh hudng nhiéu
nhéat 1a mau, cu thé 14 héng cau. Hong cAu rat nhay cam véi cac tac nhan chéng oxy hoa [1, 2, 4].
Trong nhiéu nghién ciu in vivo, in vitro da cho thdy tac dung doc cla chi lén siic bén clia mang
héng cau lién quan dén qua trinh peroxy hoa lipid mang [5]. Theo Ribanov va CS (1981), chi c6
thé hiéu (ng tién oxy hoa khi hiép luc véi hemoglobin. Nhiéu nghién clu trén héng ciu ngudi
nhiém chi cling thdy cé biéu hién ting peroxy hoa lipid mang théng qua tang MDA huyét thanh.

Chi ¢6 ai luc cao véi cac trung tam hoat déng la nhém SH clia nhiéu enzym, vGi co ché tao
phiic va lam mét chlc nang clia nhom SH [5]. Trong nghién clru cla chung t6i, SH 6 nhém 2 va 3
giam ré rét so véi nhém 1 (dudc coi la nhém ¢6 chi mau binh thuang) (p < 0,05).

Theo Lawton va Donaldson (1991), Sandhir va CS (1994), Gill (1995): chi c6 kha nang gay
stress oxy hoa trong cac mé nhu gan, than, ndo, dac biét 1a héng cau, qua trinh peroxy hoa lipid
do chi lién quan dén san sinh géc tu do dudc nhiéu tac gia dé cap dén. Nhiéu tac gia cho rang:
chi la tac nhan truc ti€p san sinh ra oxy hoat déng qua tudng tac véi vong quinonon.

Chi gay hiéu (ing stress oxy hoa théng qua Gc ché enzym ALAD (ALA dehydratase) dan dén
dong ALA, khi ALA & dong nhiéu, gay ra hiéu (ing sinh hoa quan trong. Tén thuong d&c trung gay
ra do & dong ALA trong nhiém ddc chi giéng nhu trong bénh porphyrin niéu bam sinh. Khi ALA &
dong nhanh chéng enol hod, sau d6 oxy hoa bdi O, qua carbon trung tam, day chinh 1a hién
tuong oxy hoa ctia ALA, két qua clia cac chubi phan (ng trén dan dén gidi phong chat tién oxy
hoa nhu: O,, H,0,, OH", ALA"...

Ngugi ta thdy rang, qua trinh trén gap & trudng hap méac chiing bénh porphyrin niéu bam sinh,
CN nhiém doc chi va & ca dong vat thuc nghiém nhiém ddc chi, mét s6 trudng hop trén co tang
hoat d6 cua enzym SOD, mét enzym thu don géc tu do O, [1, 3]. P&c biét, nhiéu nghién c(u
tap trung vao ton thuong do stress oxy hoa do chi Ia mic peroxy hoa lipid. Théng qua tuong
quan gilta ndbng dd chi mau, néng dd MDA huyét tuong va tuong quan vdi thdi gian tiép xdc voi
chi & CN c6 tham nhiém chi [6]. Pereira B, Curi R, Kokubun E, Becchara E J (1992) phat hién vai
trd clia ALA trong tién oxy hoa, tac gia tiém liéu 40 mg ALA/kg can nang trong 15 ngay vao phuc
mac chudt, két qua cho thdy SOD tang.

Mot s6 nghién ctu khac thuc hién trén CN ti€p xdc véi chi thdy: ndéng d6 MDA va SOD tang
khi nébng dé chi mau tang [6, 7]. o) nghién cu nay, ALA bi ( trong nhiém chi giai doan con bu trir
dugc, da khoi mao cho nhiing dap (ing déi véi stress oxy hod, cu thé 1a néng dd SOD ting khi
néng d6 chi mau tang. Cé thé do t& bao clia cac md trong co thé, trong d6 hdng cau tang phong
thd theo huéng tang ndng dd SOD dé dap tat cac géc tu do [8, 9].

Két qua nghién clru clia ching t6i cling cho hinh &nh tuong tu, hoat @& SOD tang khi néng do
chi mau tang, su khac biét khdng cé y nghia théng ké. Theo ching t6i, s6 ludng chon mau nghién
cltu c6 han do pham vi clia dé tai va déi tugng nghién ciu 1a CN chua bi nhiém doc chi, con dang
4 giai doan bu trir dugc.



Trong nghién cu nay, nhitng CN khi ¢6 néng dd chi mau tang, néng dé MDA tang la do oxy
hoat déng, gay peroxy hoa lipid, dan dén hinh thanh san pham aldehyt; tuy nhién & 2 nhém CN c6
néng do chi mau < 20 pg/dl va néng dé chi mau > 20 pg/dl va < 40 pg/dl thi MDA tang khac biét
chua c6 y nghia théng ké, cé thé do cd thé con c6 kha nang bu trir. Khi néng d6 chi mau tang >
60 pg/dl, MDA tang dang ké va c6 y nghia théng ké (p < 0,05). C6 thé khi d6 co thé da tang rd rét
miic peroxy hoa lipid mau va cé tén thuong mét cach rd rang hon, phi hdp véi mét s& nghién ciu
khac [1, 6].

Mot s6 nghién cu lai két luan: miic peroxy hoa lipid mau tang va hoat @ SOD huyét thanh
gidm khi néng d6 chi mau tang, cé thé, trong trudng hop nhiém chi do phan (ing tu oxy hoa clia
ALA 1am san sinh oxy hoat dong, lam tang peroxy hoa axit béo chua no cla huyét thanh va cla
mang t€ bao cac mé. Vi vay, lugng oxy hoat dong gidm. Do do, khi xét nghiém nong dé SOD sé
giam. Néu qua trinh peoxy hoa lipid 1am gidm oxy hoat déng sé (c ché enzym SOD. Do vay,
nhiéu tac gia d& nghi miic peoxy hoa lipid 1a mét trong nhiig d&u hiéu dé theo ddi siic khoé clia
CN lam viéc trong diéu kién tiép xuc véi chi. Giam hoat dd SOD trong nhiém chi con c6 thé do chi
lam gidm céac kim loai nhu Cu, Zn, Mn, nhimng kim loai nay can cho hoat déng xuc tac ctia SOD.

KET LUAN

Khao sat 65 CN (43 nam va 22 ni) phoi nhiém véi chi vé cd > 5 nam thay: néng dé chi mau
dao dong tir 6,98 - 87 pg/dl, chia nhém déi tugng theo mdc dd néng dd chi trong mau: nhém 1:
néng do chi mau: 14,06 + 3,84 pg/dl (43,1%); nhéom 2: néng dd chi mau 28,59 + 3,94 pg/dl
(40,0%), nhém 3: néng dd chi mau la 54,92 + 11,08 ug/dl (16,9%).

Tham nhiém chi & néng d6 28,59 pg/dl va 54,92 pg/dl 1am gidm rd rét néng dd nhém SH huyét
tuong so vGi nhém cd ndng dd chi mau 14,06 pg/dl (p < 0,05), trong khi chi tang nhe hoat @ SOD
cla héng cau (p > 0,05), tang ré rét néng dd& MDA huyét tuong clia nhém c6 ndéng dd chi
mau 54,92 pg/dl so véi nhdém cd ndng dd chi mau 14,06 pg/dl.
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