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= Abstract =
Study on the lead exposure of workers in a litharge making industry

Sang Bok Lim, Jung Kyu Lim, Sung Soo Lee, Kyu Dong Ahn, Byung Kook Lee

Department of Preventive Medicine, Medical college and Institute of Industrial Medicine,

Soonchunhyang University

‘In order to investigate the level of lead exposure of workers in litharge making industry and to
evaluate how lead exposure, personal habit such as smoking and drinking affect the prevalence
of lead related symptoms and other study variables, we investigate 114 workers(24 office
workers and 90 lead exposed workers) in a litharge making industry. Study variables chosen
were blood lead(PbB), zinc protoporphyrin in whole blood(ZPP), Hemoglobin(Hb), hematocrit
(Hct), SGOT and SGPT. symptom questionnaires which had 15 lead exposure related symptoms
were provided to all workers and filled up by themselves and reconfirmed by physician.

The results obtained were as follows;

1. The mean value of PbB, ZPP and SGOT in lead exposed group were higher than those of
non-exposed group, and there were no differences of means in other study variables.

2. The smoking and drinking rate of study subjects were 65.8% and 71.0% as a whole.
Smoking rates were lower in non-exposed group than exposed group, but drinking rate were not.

3. There were no differences of mean values of study variables between smoker and non-
smoker in non-exposed and exposed group, but there was a difference of mean value of SGOT
between drinker and non-drinker in lead exposed group. " .

4. While the symptom prevalence of lead exposed group were higher in neuromuscular
category than non-exposed group, those of non-exposed group were higher or same with exposed
group in gastrointestinal and general symptom category.

5. The symptom prevalence of smoker were higher than non-smoker regardless of exposure.
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6. The symptom prevalence of drinker were only higher in gastrointestinal symptom category

than non-drinker.

7. In multiple stepwise regression analysis of lead related symptoms as dependent variable

and blood lead, smoking habit, drinking habit and work duration as independent variables,

drinking habit contributed to the gastrointestinal symptom category, whereas blood lead and

smoking contributed to the neuromuscular symptom category. For the total symptoms work

duration and smoking habit contributed significantly.

Key words : Lead exposure, Drinking, Smoking, Lead related symptoms
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Table 1. Distribution of study subjects by type of health examination, smoking and drinking habits and age

group.
age G-Ex S-Ex non-smoker smoker non-drinker drinker Total
(yrs) (%) (%) (%) (%) (%) (%)
~30 4 7 1 10 2 9 11
(36.4) (63.6) 9.1) (91.0) (18.2) (81.9)
31~40 10 36 13 33 13 33 46
21.7) (78.3) 28.3) (71.7) (28.3) (71.7)
41~ 10 47 25 32 18 39 57
(17.5) (82.5) (43.9) (56.1) (31.6) (68.4)
Total 24 90 39 75 33 81 114
(21.0) (79.0) (34.2) (65.8) (29.0) (71.0)
x2-value 1.987 6.165 0.822
P -value 0.370 0.046 0.663

G-Ex : general health examination S-Ex : special health examination

Y LTS} FA ¥ &F $BS F 14 Lok B,
2 2 8% o5 2RAEY A549 HAUe
A 12ARE dor] WA A Z2 e} olujg
e W] 98 Rolnz A3, 3RS, 4 Sol Bt
of FASA ge ATHE A Uk

24 it 2RAE AL Aol g FuA A
234 150 29 Fol Belel A3 7159 @ ¥,
Satel BPE B U4BUT §D L £F SV

glston, A F5 AEE IF A(PbB), EF
zinc protoporphyrin(ZPP), A4 (Hb), 82X
(Hetys ZARIACH, olgld 771 AL 3508
32 SGOT<}t SGPTE #1313

43 d = 32 A8 05mE 1%-Triton X-
10022 58) 8)A5te] ¥)8% Ax-E33 %A (Hitachi
Z-8100, Polarized Zeeman effect AAS)Z FA31H 0
™ (Fernandes, 1975), 8% ZPP FLt AE H4
portable hematofluorometer(Aviv model 206)% ©| &3
o] 423mol| 4] 2 sIATHeIHE T &, 1989; Blumberg
=, 1977, 1974). R FaR
cyanmethemoglobin 2.2, ¥ &A 2= capillary
tubeol] FNL ol 12,000rpmellA] A sHATHe) 4t
A3} FEA, 1984). 7715 AAKI A SGOT<
SGPT+= Retman Frankel'l]2 o] 83t the) g s A
a4, 1984).

Lamola S,
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Table 2. List of lead related symptoms

Abbreviation

Symptoms

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
ST1
ST2
ST3
STOT

Loss of appetite
Bowel habit change
Abdominal discomfort
Intermittent pains in lower abdomen
Numbness of fingers, hands or feet

Weakness of fingers, hands or feet

Joint pain

Muscle pain

Feeling tired generally

Can not sleep well at night
Feeling irritated at the slight disturbance
Loss of weight

Difficulty in concentration

Dizziness
Headache

S1+S2+8S83+54
S5+ 86 + 87 + S8
S9 +S10 + S11 + S12 + S13 + S14 + S15
15 all symptoms
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Table 3. Mean values of selected variables by type of health examination an smoking and drinking habit

variables G-Ex S-Ex non-smoker smoker non-drinker drinker

mean £+ SD mean + SD mean + SD mean 1 SD mean + SD mean + SD

n 24 90 39 75 33 81
AGE 414+ 128 39.7+ 83 44,1+ 10.0 38.0+ 84 42.5+10.9 39.1+ 0.6
WD 38+ 43 38+ 3.7 41+ 40 37437 34+ 38 40+ 338
PbB 246+ 95 444+ 108" 37.8+13.3 415+ 132 393+ 129 40.6 +13.5
ZPP 4054292 7.4+ 367" 64.9 + 38.2 64.9+ 37.1 66.7+39.7 = 642+ 36.6
Hb 168+ 0.9 162+ 1.3 159+ 1.1 16.6+ 1.3 165+ 1.5 163+ 1.2
Het 488+ 26 472+ 29 467+ 2.4 480+ 3.0 484+ 3.2 4724 27
SGOT 319+ 104 36.5+16.6° 375+ 119 345+17.2 320+ 94 37.0+17.3
SGPT 238+ 99 233+ 125 242+ 113 23.0+ 124 211+ 94 244+ 128

- :p (005 = ip (001

WD : work duration

ZPP : zinc protoporphyrin

Hct : hematocrit

PbB : blood lead

Hb : hemoglobin
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Table 4. Mean values of selected variables in non-smoking and smoking workers by type of health

examination
G-Ex S-Ex
Variables non-smoking smoking non-smoking smoking
(n=10) (n=14) (n=29) (n=61)
AGE 504+ 13.4 350+ 7.6 20+ 77 386+ 8.5
WD 43+ 41 35+ 45 40+ 40 3.7+ 35
PbB 256+ 123 239+ 73 42,1+ 10.8 455+ 10.8
ZPP 43.1+ 10.7 38.6+37.7 724+ 415 709+ 34.5
Hb 165+ 0.7 171+ 1.0 157+ 11 164+ 14
Hct 479+ 19 495+ 2.8 463+ 25 47.7x 3.0
SGOT 349+ 5.0 299+ 127 383+ 134 356+ 180
SGPT 240+ 74 238t 116 2444125 228+ 12.6

Table 5. Mean values of selected variables in non-smoking and drinker workers by type of health examination

G-Ex S-Ex

Variables non-drinker drinker non-drinker drinker

(n=6) (n=18) (n=27) (n=63)
AGE 53.1+14.0 375+ 99 40.2+ 8.7 395+ 8.2
WD 51+ 5.7 334 38 3.0+ 33 42+ 38
PbB 240+ 10.8 248+ 94 42.6 +10.9 452+108
PP 400+ 13.5 40.6 + 33.2 726+ 413 709+ 349
Hb 171+ 1.2 16.8+ 0.8 163+ 1.5 16,1+ 1.2
Hct 5034+ 2.9 483+ 2.3 48.0+ 3.1 469+ 2.7
SGOT 349+ 7.7 31.0+£11.1 313+ 9.7 387+ 184
SGPT 237+ 8.7 23.9+10.5 205+ 9.6 245+ 135

Table 6. Correlation coefficients matrix of variables

PbB ZPP LOGZPP PACK  HB Het ST1 ST2 ST3 NSTOTAL WD
ZPP 0.405"
LOGZPP  0.494" 0.943"
PACK 02317 0123 0.156
Hb 0.144 -0232" -0236° 0250
Het 0.069 -0209 -0238" 0171  0870"
ST1 -0.076 -0.046 -0062 0046 0029 -0.001
ST2 0.123 -0.108 0.178 0.153  0.002 -0.036 0392”7
ST3 -0.046 -0.009 -0021 0035 0007 -0011 0.490" 0.594"
NSTOTAL -0.006  0.018 0028 0.118 0026 -0025 0683 (755" (894"
WD 0202° 0153 0246 0.084  0.052 0035 0028 (144 0048 0117
AGE 0.292° 02527 03177 0120 -0014 -0017 -0233" 0022 -0104 -0121 0327

.:p€0.05 ..:p<0.01
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Table 7. Multiple regression analysis of ST1, ST2, ST3, STOT on selected dependent variables(packyear,

drinking, WD, PbB)

Regression equation Model R* Prob > F
ST1= 0.430 + DRINK 0.0293 0.0904 0.0012
ST2=-0.010 + PbB 0.018 + PACKYEAR 0.001 0.0885 0.0061

STOT =2.437 + WD 0.124 + DRINKING 0.064 0.0662 0.0232
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