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Kirdudom P, Srisuchart B. Studies on manganese, zinc and lead
levels in the blood and urine of workers in dry cell factory. Chula
Med J 1985 Feb; 29 (2):187-199

The Manganese, zinc and lead levels were determined in
the blood and urine of workers in a dry cell factory and
compared with those of workers in a textile factory with an aim
to utilise these values as indices of metallic poisoning prior the
development of clinical signs and symptoms of toxicity. Physical
examinations and haematological studies were also included in
this study.

Results from the present study demonstrated that blood
manganese levels in dry cell workers were significantly higher
than those in the textile workers. These elevated blood manganese
levels also exhibited a direct relationship to the abnormal
haematological findings. Some workers who had blood manganese
levels lower than the normal upper limit of 4 microgram % still
had signs and symptoms of manganese toxicity. These findings
indicated that blood manganese levels appear to be the only
method available for the detection of the condition. In order to
prevent and protect workers from exposure to the harzardous
toxicity of manganese. it is necessary to determine the blood
manganese level very often.
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Comparison of blood manganese level of workers in dry cell

Number of Blood manganese level

Name of sections determination (mcg %)
mean S.D. range
Lead and Zinc melting 2 4.200 | 2.404 | 2.5-5.9
* Filling starch paste 37 3.035 1.720 1.5-5.6
+ | Raw material MnO, 35 2.790 [0.781 | 1.9-5.5
+ | Crushing and sieving Mno, 23 2.777 | 0.939 | 1.6-5.5
Compressing Lids 28 3.003 [1.252 | 1.4-6.0
Wrapping process 13 3.088 |1.623 | 1.7-5.1
Mixing powder 9 3.633 | 0.811 | 2.2-4.7
Manager and mechanic 4 3.100 | 0.678 | 2.6-4.1
Laboratory room 7 2.250 }0.777 1.7-3.8
Zinc can production 5 2.460 | 0.594 | 1.7-3.1
Carbon rod production 2 2.000 }0.140 | 1.0-2.2
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Table 2 Concentrations of manganese in the whole blood and urine of

controlled and studied group.

" Number .
Blood manganese level of Urine manganese level
Number of (mcg %) deter- (mcg %)
determination mination
mean | S.D. range mean | S.D. range
controlled group 30 | 0.87 | 0.43 | 0.48-2.06 30 7.07 | 6.27 | 1.20-29.50
Studied group 177 | 2.90 | 1.03 | 1.00-6.00 98 5.94 | 8.59 | 0.24-33.76
* * %k
p < 0.05 p > 0.05

Table 3 Percent frequency distribution of blood manganese level in

studied and controlled group.

Blood manganese level

Studied group

Controlled group

(mcg %)

Number of Number of
determina- | percent percent
tion determination

0.00 - 0.99 - - 15 50

1.00 - 1.99 33 24.09 14 46.67

2.00 - 2.99 50 36.50 1 3.33

> 3.00 54 39.41 - -
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Table 4 Concentrations of zinc in the whole blood and urine of con-

trolled and studied group.

* Number *
Blood Zinc level of Urine zinc level
Number of (mcg %) determi- (mcg %)
determination nation
mean S.D. range mean S.D. range
Controlled group 30 715.90 [128.69 {526.00-125.0 30 38.41 ] 27.86 | 7.20-113.20
Studied group 133 371.72 87.08 (227.00-804.0 90 61.3157.28 { 16.20-1238.30

Table 5 Concentrations of lead in the whole blood and urine of con- :

trolled and studied group.

N Number .
Blood lead level of Urine lead level
Number of (mcg %) determi- (mcg %)
determination nation
mean | S.D. range mean S.D. range
Controlled group 30 19.1017.99 |6.82-39.70 30 16.25 §27.76 } 1.60-153.50
Studied group 182 17.95 ) 8.37 14.20-57.20 97 19.22 }111.00 }1.70-63.20

* *
p > 0.05



196

& - < < -
NWUNITI  IDABAN daY 1UYINA IqMa

PN

Table 6 Relation between blood manganese level and morphologic ab-

normality of red cells and change of hemoglobin level in

studied group.

Number Morphology of red %
Manganese level of cell abnor- Hemoglobin level %
(mcg %) determi- abnormal
nation normal | abnormal mal normal | abnormal
0 - 1.99 28 21 7 25.0 22 6 21.4
2 - 2.99 47 41 6 12.7 36 11 23.4
3 - 3.99 36 26 10 27.7 26 10 27.7
> 4 19 10 9 47.0 8 11 57.8
Yy a
RANGA 5. Fernandez AA, Sobel C, Jacobs
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