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Abstract:  Objective  To study the liver toxicity induced by occupational lead exposure; to analyze the relationship between
blood lead level and indexes for hepatotoxicity; and looking for the early sensitive indexes of hepatotoxicity. ~Methods  Total of
108 workers exposed to lead in a battery factory were selected as subjects and 76 non-lead-exposed workers in the same factory as
control. The lead concentration in workshop was measured by flame atomic absorption spectrometry AAS , blood lead was measured
with graphite vessel AAS, and seral alanine aminotransferase ALT and total bilirubin TBIL as the effect indexes of hepatotoxicity
were determined, then the relationship between level of lead concentration and liver function indexes was analyzed.  Results
The lead fume and dust concentrations in workshop were 0.89 mg/m® and 0.25 mg/m® respectively; and the rates exceeded National
Standard were 50.00% and 60.00%, resprctively.  There were no significant increase in ALT and TBIL level with the increase of air
lead concentration.  Blood lead concentration of the exposed groups, either exceeded limit or below the standard limit, were higher
that control group significantly P<0.01 . The rate of over-limit group was 31.03%.  There were no significant changes of the ALT
and TBIL levels with the prolongation of lead exposure.  There were no significant relationship between blood lead and the seral
level of ALT and TBIL. Conclusion  Occupational lead exposure caused elevation of blood lead concentration, however, seral
ALT and TBIL were not the sensitive effect indexes for hepatotoxicity among these exposed workers.
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Table 1 General condition of the control and exposure groups
Gender Age Years Smoking Drinking
Group n Male Female Scope Xt s n Incidence % n Incidence %
Control group 76 60 16 17~58 32,08+ 11.13 32 42.11 36 47.37
Exposure group 108 86 22 18~55 35.26+ 8.24 58 53.70 64 59.26
2.2 “ Opg/L~" 68.42%
GBZ 2—2002 “ 200 pg/L~" 64.00% 400 pg/L
31.03%
50.00%  60.00% 2 “ 200 pg/L~" 48.28%
3
2.4
2 4
Table 2 Lead concentration |rr:1 \g/\//:ql;kplace 31.03%
lead concentration % TBIL ALT 10.53%
Sample Number edion Seope Rate above limit 12.00% 17.24% 13.16% 20.00% 20.69%
Lead fume 24 0.89 0.06~2.30 50.00 TBIL ALT
Lead dust 30 0.25 0.06~0.46 60.00 =137 P>005 ,=162 P>0.05
¢=3.08 P<0.01
2.3 q 11.70
3 10.02 P <0.01 TBIL ALT
100 ng/L P>0.05
3
Table 3 The relationship between lead level in air and lead level in blood
Lead level in blood Mg/L
Lead level in air 0~ 100~ 200~ 400~599 Total
n % n % n % n % n %
Control group 52 68.42 14 18.42 10 13.16 0 0.00 76 100.00
In-limit exposure group 2 4.00 16 32.00 32 64.00 0 0.00 50 100.00
Above-limit exposure group 4 6.90 8 13.79 28 48.28 18 31.03 58 100.00
4
Table 4 Changes of blood lead and indices of liver function in two groups
Blood lead level TBIL ALT
Group n xt s % Xt s % xt s %
umoL/L n Rate of abnormality umoL/L n Rate of abnormality umoL/L n Rate of abnormality
Control group 76 87.76% 83.20 0 0.00 15.37+ 9.22 8 10.53 28.08+ 2158 10 13.16
In-limit 50 242.48+ 87.12" 0 0.00 1427+ 7.64 6 12.00 27.00+ 18.79 10 20.00
exposure group
Over-limit exposure group 58 311.86+ 137.33" 18 31.03 15.25+ 9.11 10 17.24 33.33£ 4182 12 20.69
* Compared with the control ~ P<0.05 Compared with in-limit exposure group  P<0.01
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Table 5 Level of blood lead and indices of liver function at different work duration
Blood lead level TBIL ALT
Work duration Year n xt s % Xt s % xt s %
umoL/L n Rate of abnormality umoL/L n Rate of abnormality umoL/L n Rate of abnormality
<1 20  285.60+ 138.40 6 30.00 16.15+ 9.89 3 15.00 53.43+ 61.10 6 30.00
~3 66  277.97+ 117.86 8 12.12 1492+ 879 19 28.79 26.03+ 21.44" 12 18.18
> 3 22 279.73% 125.49 4 18.19 13.19+ 5.82 2 9.09 22.58+ 17.48" 4 18.18
<1 Compared with group< 1year * P<0.05
2.6 200~400 pg/L TBIL
ALT F=0.530 P>0.05
400 pg/L ALT 200~400 pg/L TBIL 17.14%
100~200 pg/L ALT 26.32% x*=3.28 P>0.05
F=0554 P>0.05 y*= ALT TBIL 6
2.77 P>0.05 TBIL
6
Table 6 Changes of indices of liver function at different blood lead level
ALT mmoL/L TBIL pmoL/L
Blood lead level Hg/L n Xt s n Rate of abnormality % Xt s n Rate of abnormality %
0~ 58 29.94+ 25.68 8 13.79 14.00+ 8.54 4 6.90
100~ 38 30.66+ 28.23 10 26.32 14.87+ 11.11 6 15.79
200~ 70 25.80+ 14.80 11 15.71 16.40+ 7.96 12 17.14
400~ 18 39.42+ 64.88 3 16.67 13.35+ 6.67 2 1111
3 ALT 20.69%
TBIL ALT
ALT TBIL
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ALT TBIL
7 ALT
AST  v- GGT ALP <1 ALT TBIL
TBIL DBIL TP ALB
9
ALT AST
TBIL ALT

50.00%  60.00%

ALT TBIL

TBIL 17.24%



2010 11 27 11

J Environ Occup Med  Nov. 2010 Vol.27 No.11

663 -

S . 2002.
J . 7
2009 25 3 369-370. ALA-D J .
J . 2006 26 6 673-676.
2002 29 2 9-10. 8 PATIL AJ BHAGWAT VR PATIL JA et al. Occupational lead
SIPOS P SZENTMIHALYI K FEHER E et al. Some effects of lead exposure in battery manufacturing workers silver jewelry workers
contamination on liver and gallbladder bile J . Acta Biol Szeged and spray painters in western Maharashtra India  effect on liver and
2003 47 1-4  139-142. kidney function J . J Basic Clin Physiol Pharmacol 2007 18 2
M . 1984 59-62. 87-100.
9 J .
J . 2002 20 5 2008 4 10 59-60.
374-375. 2010-03-26
. GBZ 2—2002
659

GOTO Y KAKIZAKI M. The spontaneous diabetes rat a model of KOYAMA M WADA R SAKURABA et al. Accelerated loss of
noninsulin dependent diabetes mellitus J . Proc Japan Acad 1981 islet B cells in sucrose-fed Goto-Kakizaki rats a genetic model of non-
57 381-384. insulin-dependent diabetes mellitus J . AmJ Pathol 1998 153 2
GUENIFI A ABDEL-HALIM SM HOOG A et al. Preserved B -cell 537-545.

density in the endocrine pancreas of young spontaneously diabetic KAISER N LEIBOWITZ G. Failure of beta-cell adaptation in type 2
Goto-Kakizaki GK rats J .Pancreas 1995 10 2  148-153. diabetes Lessons from animal models J . J Cin Endocrinol Metab

MOVASSAT J SAULNIER C SERRADAS P et al. Impaired 2009 14  1099-1115.

development of pancreatic -cell mass is a primary event during the 10 BELL GI POLONSKY KS. Diabetes mellitus and genetically

progression to diabetes in the GK rat J . Diabetologia 1997 40

programmed defects in B-cell function J . Nature 2001 414

916-925. 6865  788-791.
KOYAMA M WADA R SAKURABA Y et al. Long-term effects of 2010-02-30
voglibose on pancreatic islets in GK rats morphometric analysis J .
Diabetes Frontier 1997 40 8  375-376.
V‘E
2011 H ST REY
B SRREY ISSN 1006-3617 CN 31-1879/R CODEN HYZYAZ
CA
UIPD CABI IC
CSA NS
2010 16 64 25 10 120.00
4-568
021 61957507 021 52379538 E-mail zazhi2@scdc.sh.cn




