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Cadmium and Lead Concentrations in Blood of Solderers among Autoworkers .

Bae-Joung Yun, M.D.

Department of preventive Medicine, College of Medicine,
Institute for Environmental Health, Korea University
(Director: Chul-Whan Cha, M.D., Ph.D.)

Economic development of Korea brought rapid progress and expansion of her industries.
Accordingly, number of workers who have been exposed to hazardous metals are increasing.
For better understanding the significance of on the job human metal pollution, a total of
22 solderers among autoworkers and 28 controls among medical students was purposively
selected as samples of the study. From their blood, concentrations of cadmium and lead
were measured with atomic absorption spectrophotometer, and to compare with statisticai
indices of controls those of solderers were sumarized as follows.

1. Each frequency distribution of cadmium and lead concentration in blood of solderers was
more positively skewed showing non-Gausian distribution.

2. Interindividual variation of lead concentration in blood of solderers was markedly
revealed.

3. Each mean of cadmium and lead concentration in blood of solderers was higher than
that of controls(Cd;p<C0.01, Pb;p<C0.01).

4. Relative ratio of cadmium concentration in blood of solderers to that of conirols was

1.36 by arithmatic mean and 1.39 by geometric mean.

Relative ratio of lead concentration in blood of solderers to that of controls was 1.53
by arithmatic mean and 1.30 by geometric mean.
5. It was shown that concentration of lead is slightly correlated with that of cadmium both

in solderers and controls(solderers; p<{0.1, controls;p<{0.1).
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19814F 60 o) B AT A T4 ZAEQY
Yl E 22448 Aoz M 5~10mlE  AF Iy e
o, datezt da3 4¥¢ st o

2 g% b 284S Hishd (purposively
sampled) 19814F 7R 1HR &4 5~10mlE 4= 4
22 Afstgdch. A Ae s gl 25
e = 15 7o

Table 1. Classification of subjects.

Number of Age Service months

Subjects subjects mean(range) mean(range)
Solderers 22 27(21~38) 27(9~57)
Controls 28 25(24~30)

2. BERFE

AARA AL 5~10mlE £4 0.1ml7x HFE
F AERR HFEQITOYY It =) REER
(G:1)o 2 BFAKEAZ)L Sodium-diethyl-dithio-
carbamates Chelatefb45-& 4 4 A1 #A Methylisobutyl
ketone (MIBK) e 2 #histg on, o4& FTHIE
ﬂéfEé{“(Atorﬁic absorption spectrophotometer; Shi-
mazu AA-630,11) & o] -&&he] £4314 ).

olal &BH BHE HEHEEL &4 Cd-232. 8nm,
Pb-283. Snm= Weistg o, & F&o EERT(s
st AREAstdd. & &89 2F4L 44
F% EA% 2EAG(HA FMEHZEED S FIA g o

3. EEt A

i &BaEe] Afie JEEHTA(non-Gausian
distribution) 2 ¢ 7 A&, SHETs dd
T8 PHERE AELEEe2A Wilcoxon's testd:
Fifstd #5A3¢ APslges, me Cdsl Pb
B HWmGRe AEM HEe=2A4 Spearman’s
correlation rank test® Fifisted <& AAL At

93\‘;}_11)19).

1. ?t=En|2(Cadmium)

HzFd 43 md Cd 487 EHLH &
HEL 23 19 £ 290A & ukg 2o

LSRR (skewness) 9} 42 (kurtosis) & o] 2T A
£% —0.01, 1.8601¢l3, waAFNA £% 0.86, 2.52
2 dEz2Td A FaZe] LEIEEE(positively
skewed)o] : o} 2] & S molw 9l FEEH Hfd
ok Vel o gloh.

WolAl & 2T 46%, HAF 8%z 2T (B
M ogRsE Ag A velln gled, F Aol
wol Al 2bo] & fshet.

FFA e A 2FAA A% Fol 1.8042/1008, 713
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Cdel EHs M FERSHY F4E ng AL
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o] W ZzR 44

Bl ¢l eh(Wilcoxon’s
o Mk Cd &
1. SGﬁ:l’ 7] 5}% ﬁ:zl e

AEA 1.800g/1008¢ AgA oz F
wdate] #% Cd g3t AER
Imbus(1963)%, Butt(1964)7, Ediger(1973)®, Posma
(1975)¥, Hecker(1974)!, Clausen(1977)'", KHHE
—(1960)'®, E(1978)™, #(1979)e] & wuE
Az v mwdkyd 28 2014 B ubs} el A 0.12
#g/100mlel] A 3 4.01¢g/100ml Apolel A F2 A=
o 4AE molxm gl

=g gd T4 me Cd & HEa s 2T
A6 A e AR, Cddl 2=z Z=z HE
w R e dqAgdA ohsd A=z ;. E(selected
sample)el] 9% AAAE doz 2ok & FAA
ul, Welinder (1977)® % typewiter Il A Cdell
Zg 3 $d39 mA Cd & 4.9ug/
100mlz mmslm gl B &44 e Lol oz w3
4.92g/100g=k 4astg on, Kjellstrom(1977)V2 =
AR Fgd Az 348 ZaAAEdA Cd F2F g
23 8% Cd Fge AL Zrldda nusta g
ot wlebd £ zabe] A F Ay 2% Cd g%y
Z7He A @AY mES Cd 59 St dat 2

SRR

)
g} wWejAlth. AA 2 Friberg (1974)V9+ Bogden
QT & 1% % Cdd] wtr] F23 AL E ok
a2 AW e dste Cdo EAESRY B

e fich 4ol dlwEcta slol ., Psicator(1974)
Cdo] 522 224 Cd 42D Foe 42
Zzo dlgt A gt kgl

Table 2, Statistical indices of blood Cd concen-

tration in the two examined groups.

Controls Solderers

Arith., mean 1.801g/100g

1.574/100g

2. 44pg/100g

Geomet. mean 2.181:g/100g

Stand. deviation 0.83 1.16
Coeff. of variance 46% 48%
Skewness —0.01 0.68
Kurtosis 1.86 2.52

Control —
Solderer -----

Frequency (%)

1 . 1 1
1 2 3 4 5
Conc. (1g/100g)

Fig. 1. Samples frequency(2%) polygon by Cd
concentration in blood.
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. Comparisons of Cd levels in whole blood
of adults with other studies.

Source: N : R.D. Ediger (1973)%
N2 : F.D. Posma (1975)%
N3 : L.H. Hecker (1974)'®
N4 : H.R. Imbus (1963)9
N5:J. Clausen (1977)
N6 : L.H. Hecker (1974)©
N7 : kKHEE—(1976)1?

N8 : KHB—(1976)¥

N9 : KHE—(1966)?
N10 : This study (1981)
N11:T.S. Choo (1979)#
Ni2:C.W. Cha (1978)'®

2. $a(Lead)

Az G2 b Pb 48 EES A
HiEE 22 3% = 8A n¥& uksh 2

TR S KEE Al2TAA £4% 0.28, 2.699 2
o, Yl T A £4 2.57, 10.842 o =T H]EHX']
el Fo] KIEEREe] Asta AR &g o] F& FEE
HAOAY kAL volxm gl

wolA ¢ HzToll4] 48%, R TANA 66%% &

AR MR Ashn S8 g TAA dAg
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2 Fol A AbgFol 28.8%1g/100g, 7|
o] 21.1948/100g, P Tell Al Ak Fo] $2.50
rg/100g, 71893 o] 27.60p8/100g0. 2 o] =F4] ]3]
A FAFAA L HFFA & nolxm ¢ o (Wilcoxon’s
test, p<{0.01).

o 23] dlg el Fo] HEEE A
&%, 71s=Foz 1.3f%5l .

Pbel EH&H#i7t FERF/ME 2l A
197719 wael dxstg e dz2EY 3 73|
23.83g/100g% Agxdeoz H% Pb &S WET
23k Goldwater(1967)'®2} H(1978)®¢l] 2§t A A
FlAste HFalal ol zabed 28 4el4 B ubst
2618/100mlA} o] o] 4

HEAE

E3Fo 2 1.58

Rastogi

AL
L
AbE

o
=
1

o] &= 11pg/100mle) A 2 2

Table 3. Statistical indices of blood Cd concen-

tration in the two examined groups.

Controls Solderers

Arith. mean 23.831g/100g

21.19u8/100g

32.548/100g

Geomet. mean 27.60u8/100g

50k Control

> 40F

22

> 01
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10 20 30 40 {

Conc. (1g/100g)

Fig. 3. Samples frequency(2) polygon by Pb

concentration in blood.
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Fig. 4. International comparison of Pb levels in whole blood of adults.

Source : L.J. Goldwater (1967)1¢

+C.W. Cha (1978)'®
= This study 1981)
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% Pbexg A dAsle Aoz vasty g

3. Jt=n|ETt shol HHRARRER

M Cdsh Pbel HEAESE 27 164 d=F3
Yl T /% rs(Spearman’s correlation coefficient) &
T & Ask alzFA 0.818, FATNA 0.3682
dzts gaT £4 EAdoz $9 3 c}(controls;
p<0.1, Solderers; p<(0.1).

ol AL EHbg /idial Petering(1973)*”=) 43(1979)
W gElm @S SHrEk Bogden(1974H)™9] mows}
LA stgivt. Cdo- Pbel Aab4le] s} Bogdend &
A Pb el Frhste A& Pbell o3t BREHY
Eol= Cdg Pbah &7l Afgel FrH& Aoz 44
gz, Clausen(1977)'0-& %o A Pbs} o& &
Bgol ArspaiAzh glebed 3ER AMITREA Tzl
25z Y52 ok DA & 249 dzzdd
Cdst Pbel 4a4& 4 A0l AGUBRo e T5
 ABRBLRE BE2 BRz 64g 5 g, 4
Az QTN E AL AW KFAol4 Cds} Phel
gl AEHx gl2-& vedFn gk T4 Cd
%P0 ARAL AFAN AT HRAL FE
fumed] 54 %z g Az sHA5 At 4=
el EAEE gelEel s Pb,Cdst 2eEm BE A
EdEel PRAFD Aoz ddA A

V.-E B

WAl T 22449 HazTo A o aty sty
oz MWE 5~10ml A3 ste] Cd, Pb
T F gz2T g
Hag 33e gL

28%% ¥
GBS e
A3 m H8Y HEEE
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1. 8% Cds} Pby T R
T HATEZE RHolm i‘%, HzFuc g
AA ZEIHEoz A AARA el S n
ola glet.

2. £% Cdzt Pbi}%@l AA L el A2 ¢
BT BT Astgd e, 53 Pb AS-dlzFucg i
A A Alskgl o

3. dzFdl g ddTy ¥% Cdat Pb ¢a9

A4 & Cdsh Pby A% 44 BAdoz 9
(Cd; p<o.01, Pb; p<0.01).

4. 8% Cd ek Aol & A%
7l sk o 2 1.89f%4 o}

d% Pb gy Adv]e AEHFoz 1.58fF, 7|
st Fo =z 1.80f%5% o

5. &% Cdsl Pb 3eFstel o] AaaA L dHzxT
Ul To| A ZR BAA ez $93 h(controls; p<l
0.1, solderers; p<<0.1).

o 1.36fF,
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