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Blood Lead Concentration of Lead-Soldering Handicapped Workers in
Manufacturing Electronic Components

Kook-Sung Lee

Department of clinical laboratory science, Ansan 1 College, Ansan 426-701, Korea

In order to provide basic data for the prevention of adverse effects of lead on health, we examined lead

levels in the blood of 30 handicapped workers employed in manufacturing electronic components in Seoul
from 2002 to 2008. The average lead level in the blood of all the subjects was 4.79 £4.32 ng/dL in
females, 2.64 +2.31 pg/dL in males, and 3.88 =3.75 ng/dL in total. Lead levels examined in this study were
significantly lower than other investigators study have reported. The average lead level from personal

exposure of the subjects was 1.44 £0.91 mg/m' in the workplace. The relation between blood lead levels and

personal exposure was a simple linear regression; it's equation was "Lead level in blood = 6.04 - 1.92 lead

level by personal exposure".
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ATt YAFFES3 =7 (atomic absorption spectro-
metry)2] HEZWH (flameless method/graphite furnace
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1000 ppm Pb £F &9 3} HNO; & EFAEFS A&
t}. AAS autosampler rinse solution®Z& 0.1 % HNO;
S AHE3sl9 e diluent 89 €24 1,000 mLol

Triton X-100 1 mL2} (NH4),HPO, 1 g & 7}8to] ALg &}
At Pb EF8 Y A= AlF3E= Pb 1000 ppm Y-S
1000 pg/dl FEE Te & TA Ho|2FE 345}
27} Pb 10.0 pg/dL, 20.0 pg/dL, 40.0 pg/dl FF=&9
o2 Az FHPt. AL blood mixerE 3E A FE
3 B3 5 Agsidlon, ddg 2F 8 ZF 0.1 mLo
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2) 371 T ANEAHH 2
AA% W ZEAY MNRIeEFES
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aminotransferase(ALT) % &5 gamma-glutamyltransferase( 7
-GT)E4E A3t AFUdssHE44Hl HITACHI
7600-110% o] &3t #Ast om, dA 4 (hemoglobin)
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At
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24 A 79| Mk
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. 3}
1. 85 & =5 2=
AT ool Uie Aol e 8F WE W BE
T 3884375 pg/dLE FAEQOH, Ao AL

4794432 pg/dL, 619 A9 2.64+231 pg/dLE ZALE

ol g e EF i &0 FAR Aol E Hole AL

Table 1. Instrument condition setting for the determination of lead in blood by GFAAS*.

Technique Furnace method
Element Pb
Wavelength 283.3 nm
Slit width 0.7
Signal Type AA-BG
Signal Measurement Peak Area
Lamp current 10mA
Step No. Temp(C) Tiiaerglszc) Tirlj::(ljec) Gas Flow Read
Furnace 1 120 5 50 Normal
Temperature 2 700 5 40 Normal
Program 3 20 1 15 Normal
4 1800 0 5 Normal v
5 2600 1 5 Normal

(Injection temp: 20 C.  Pipet speed: 100 %)
*GFAAS, graphite furnace atomic absorption spectrometer
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Table 2. Concentration of lead in blood (unit : pg/dL)

a0+

N Mean S.D. Min. Max. P-value
Male 52 4.79 432 0.45 25.58
P<0.05
Female 38 2.64 2.31 0.31 11.29
Total 90 3.88 3.75 0.31 25.58

o
s
1

N : number of sample, S.D. : standard deviation
Min. : minimum concentration, Max. : maximum concentration

concentration(ug/dl)

—

T
Female

T
Male

Fig. 1. Distribution of lead in blood.

2 YERGTH(P<0.05)(Table 2)(Fig. 1).

2. ZAZ W Jlel H =& Sk
ZAL O] ZAJAEE 2E2EHE P BEE
=4 2t Z2EAY] H E =EFEE 1444091 pg/

mEz ZAE oM, AxdE AyrEd 20073 2.70 +
020 ngm'z 7F =4 2AHE N CH, 20080l 0.63 +
0.29 pg/m'= 71 @A e TH(Table 3)(Fig. 2).
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Table 3. Concentration of airborne lead (unit : pg/m’)
N Mean  S.D. Min. Max.  P-value
2005 4 0.93 0.28 0.6 1.2 P<0.05
2006 4 0.98 0.13 0.8 1.1
2007 5 2.70 0.20 2.4 29
2008 3 0.63 0.29 0.3 0.8
Total 16 1.44 091 0.3 29

Fig 3.
blood.

70

0.00

0.5

1.0 1.5

2.0

Airborne lead(ug/m3)

Correlation matrix of air borne lead between lead in



Korean J. Clin. Lab. Sci. 41(2):67-75, 2009

Table 4. Concentration of serum AST (unit : IU/L)
N Mean S.D. Min. Max. P-value
Male 54 2778 13.05 17 100
P<0.001

Female 39 1856 476 12 30

Total 93 2391 1133 12 100
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Fig. 4. Distribution of Serum AST.

ool Z2AES ¥ AST §55 AL 23,
g9 A 27.78 £ 13.05TU/L, 4432 % 18.56 +4.76
IU/LE @Y Fboll F93 ztol7t e Ao s ZAHS]
S H(P<0.001), Y11 A HFHe FEE 23.91+11.33
IU/LE ZAE 1th(Table 4)( Fig4).

AR

5. & ALT &

B AFAEY €4 ALT 5%
gAo A Hd 34.19+£23.991U/L, 4
16.15+6.80 IU/LE FAo] o Ao H]a)
ZAFE Qo1 (P<0.001), A4 B TEE
IU/LE ZALE I TH(Table 5)(Fig.5).

71

Table 5. Concentration of serum ALT (unit : TU/L)
N Mean  S.D. Min. Max. P-value
Male 54 34.19 2399 6 106  P<0.001
Female 39 16.15  6.80 8 40
Total 93 26.62  20.75 6 106
B0~
60—
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2 40
E
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o
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o
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Fig. 5. Distribution of Serum ALT.

6. €5 7-GT =

ATh A @TV—GT EE AR A3 949
A W 5130+49.75TULE A4 11~63
IU/L B9 Well e 202 A Hlon, od9 3¢

T B 2038+9.74IU/LE B4 ZF1xQl 8-35TU/L W

A Wl e ALE 2AEGOH, AA HiH FEE
38.33+£41.23 [U/LE ZALE QI TH(Table 6)(Fig.6).

Table 6. Concentration of y-GT (unit : IU/L)
N Mean S.D. Min. Max. P-value
Male 54 51.30 49.75 11 240 P<0.001
Female 39 20.38 9.74 10 42
Total 93 38.33 41.23 10 240
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Table 7. Concentration of hemoglobin (unit : g/dL)
N Mean S.D. Min. Max. P-value

Male 54 1479 1.10 128 172 P<0.001
Female 39 13.03 1.19 87 15.1
Total 93 14.05 143 8.7 17.2
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Fig. 7. Concentration of hemoglobin.
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27} 1479+ 1.10 g/dL, 13.03+1.19 g/dL, AA| HF
14.05+1.19 g/dLE ZAE Ath(Table 7)(Fig. 7).

8. MEIBXE

ZAF gAY AP TR ELS ThgollA 9 2ol 34
3 oA o] Ho 77t 43.90 +3.54 %, 39.69 +3.36 %, A
A B 42.14+4.06 %Z ZAE A THTable 8)(Fig. 8).

Table 8. Concentration of hematocrit (unit : %)
N Mean S.D. Min. Max. P-value
Male 54 4390 3.54 34.7 50.8 P<0.001
Female 39 39.69  3.36 30.2 46.6
Total 93 42,14 403 30.2 50.8
GE. 00—
50.00— 1
g{wu—
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Fig. 8. Concentration of hematocrit.
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