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LIPID PEROXIDATION AND ANTIOXIDANTS IN
WORKERS EXPOSED TO LEAD

Won-din Lee', Cheon-Hyun Hwang', Cheong-Sik Kim®,
Soung-Hoon Chang', Yangho Kim?, Hae-Joon Kim?

Department of Preventive Medicine, College of Medicine, Kon-Kuk University!
Industrial Health Research Institute, Korea Industrial Safety Corporation(KISCO)2

Department of Preventive Medicine, College of Medicine, Korea University3

This study was started to find out if plasma malondialdehyde(MDA), a-tocopherol
and erythrocyte superoxide dismutase(SOD) activity could be markers of biological ac-
tivity resulting from exposed to lead in workers. Blood samples were randomly obtain
ed from lead-exposed workers(n=29), CO, welders(n=60) and office workers(n=60).
We used whole blood to analyse blood lead with atomic absorption spectrophotomet-
er. Superoxide dismutase activity in erythrocyte was measured with spetrophotomet-
er. MDA and a-tocopherol in plasma were measured with high performance liquid
chromatography.

Lead-exposed workers was significantly high in blood lead concentration(29.37 ug
/d8) compared with welders(6.42 ug/d¢) and office workers(5.01 rg/df). The level of
plasma MDA was significantly higher in the lead-exposed workers(1.87 zmol /g choles-
terol) than the welders(1.41 zml/g cholesterol) and office workers(1.41 gmi/g choles-
terol). Erythrocyte SOD activity in lead-exposed workers(56.80 U/g Hb) was signifi-
cantly increased than those of welders(37.63 U/g Hb) and office workers{20.47 U/g
Hb). The plasma a-tocopherol level of lead-exposed workers(4.93 ug/g cholesterol) was
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statistically different from welders(4.25 wg/g cholesterol) and office workers(4.28 g/g choles-
terol). Neither age nor smoking was related to SOD or MDA level. Blood lead was significantly
correlated with erythrocyte SOD activity(r=0.405), plasma MDA(r=0.296) and a-tocopherol
(r=0.207). Plasma MDA was also significantly correlated with SOD (r=0.217). In multiple re-
gression analysis, the change of MDA and SOD activity level related to the blood lead concen-

tration.

These results suggested that the increase of plasma MDA and erythrocyte SOD activity in

lead-exposed workers had a close relationship with the oxidative stress induced by lead.

Key words : Blood lead, MDA, SOD, a-tocopherol
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Table 1. General characteristics in lead exposed workers, welders and office workers

Office workers(Number=60)

Characteristics Lead exposed workers(Number=29) Welders(Number=60)
Age(years)* 32.60(17.88-59.43) 32.86(21.36-50.56) 32.43(19.94-52.73)
Duration(years)* 3.14(0.49-20.13) 4.19(1.32-13.34) 5.92(1.31-26.80)*
SMOKING ™ * :
Smoker 18(62.07%) 36(60.00%) 34(56.67%)
Non-smoker 8(27.59%) 16(26.67%) 23(38.33%)
Ex-smoker 3(10.34%) 8(13.33%) 3(5.00%)
ALCOHOL(intake)t ™
less than 1/wk 21(72.41%) 31(51.67%) 35(58.33%)
more than 1/wk 8(27.59%) 29(48.33%) 25(41.64%)

* Values are geometric mean(95% of distribution)

** Number(%)
* P ( 0.01 by ANOVA

Table 2, Blood lead, Plasma MDA, a-tocopherol and erythrocyte SOD activity

Characteristics

Lead exposed workers(Number=29)  Welders(Number=60)

Office workers(Number=60)

Blood Lead(ug/de)

Plasma MDA(;zmol/g cholesterol)
Plasma a-tocopherol(ug/g cholesterol)
SOD activity(U/g Hb)

29.37(10.72-80.43*
1.87(1.30-2.68)*
4.93(2.94-8.26)*

56.80(37.02-87.13)*

5.10(1.23-21.04)
1.41(1.04-1.88)
4.28(2.55-7.20)

20.47(8.44-49.62)

6.42(2.11-19.51)

1.41{0.79-2.55)

4.25(2.80-6.46)
37.63(23.66-59.82)

Values are geometric mean(95% of distribution)
*P (0.05 * P (0.01 by ANOVA

¥ C2FETE d Z2AL 304, 84

4194, AR 22271 5.92d 02 t) 27
Bgo| ZZTHG FH oz Ak F4 24
= 4 FRANM FEAIE 62.07%, HIF AR}
27.59%, IAZHA7F 10.34% 24 8339 60.00%,
26.67%, 13.33% F AbF 2 = 22 9] 56.67%,
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A Aol e FF YT A FEAIAN F7
13014 S5A7} 27.59%, 18] W RHo] 72.41% 2 A
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Table 3. Correlation matrix of plasma MDA, «
-tocopherol, erythrocyte SOD activity,
age, duration of work and blood lead

concentration.

Variables MDA  SOD  a-tocopherol  Age
Lead(g/de) 0.296* 0.405%  0.207* -0.006
MDAz /g cholesterol) 0.217% 0174  -0.060
soD(u/g Hb) 0137 0.067
a-tocopherol(zg/g cholesterol) 0.305*

Values are log-transformed
* P (0.05 * P {001 by Pearson correlation

0.296, 38T soD A=} 0.405, 5 a-tocop-
herol#= 0.2079] £r9{3 & 4R AAE JeERIL
o Ay ks Ao AUt A¥TF sop HEE
843F MpA%} 0.2179] Fod & A4S BA
£ Y4F atocopherolS AH I 0.3059] F9] &
S eI

o

4. Y& MDA, a-tocopherol ¥ H &7 SOD &4
=of gEk2 0[RE 22l
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of F&& v WS & 2uE ] 98l
E 3904 ol Aakx e
AL sk AE T sop(u/g Hb) BHEE ¥
T AT Fold dBo] UM o) HFER
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%

cholesterol) & % & ¥E24] @4
gS 7M1, a-tocopherol - A8
HF2A 13.78%F A8 E 5 ARAHE 4).
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Table 4, Stepwise multiple regression of oxidat-
ive biomarkers with selected variables

Variables Regression Standard

Dependant Independant SP. coeficient eror © vaue Resquare
log MDA BloodLead 1 00705 00226 00006 0.0780
(el fg cholesterol)

log SOD BlodLead 1 02322 00442 00000 0.15%
(U/g 1)

log a-tocopherol ~ Age 10310 00781 00001 0094

(iglg cholesterol)  BloodLead 2 00468 0022 00366 01378

T}, Oxidative stress@ AJ & WO A ukg-A] Aba7)o]
o2 A3lA| o} italAIzke] R o] Mo
AR g v|sh=H(Sie, 1991) ol2) 3 WA g
S FEIAI) A3 EL oy R0k 1
B} free radical WH3- AN v FH AI7hie]
dolyitizt AR B g dA 24 elt]Z A g A4
Z43t7] Hube oxidative stressoll 93 g A&
8] A E(biological markers)& #4138} It} B3]
olFANE AN E ] el MDAE 71 B
o} AH8-3}31 ATHDraper$} Hadley, 1990; Ji 5, 1992
Shara &, 1992; Allessio, 1993; Kanter %, 1993). Z12{1}
TBBEA o5 AEHU MDA Y& H]E9
Flolgks 9ol o] 822 HPLCY) 93 Bolx
£ %°] 3L 10}(Draper, 1990, Chirico, 1994), & A &0])
A Chirico®] HPLCH 2.2 E3% MDAE 273
ot 3343 = MpAZE F et Eolng P4
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& BR3P YA F ZY2H 22 Yol A8
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3171= $HReznick %, 1992).
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71 shedl, PIBEAERE G4AT22A sop,
GSH peroxidase, catalase, NADPH-quinone oxidored-
uctase, epoxide hydrolase, conjugation enzymes,
GSSG reductase §°] U, H| g4 EHEZA a-to-
copherol, ascorbate, glutathione, flavonoids, B-ca-
rotene, urate, plasma proteins 5°| ATHSie, 1991).
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s 29 A8 BA= e FEEE
%—‘HH A7E upt lon ZEAES R
& Ar2AE AlSugawara 5, 1991), F~&(Nadif 5,
1996b) S7¢] & Apkao] Barg vt Qlrk, B 24
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L 23 Zodok AAE 385 IFERAP) By
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