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Comparison of Heavy Metal Level in Blood
Between Industrial Workers and General People

Mi-Hwa Lee’

Department of Clinical Pathology, Jinju Health College, Jinju 660-757, Korea

The welders and car painters are frequently exposed to heavy metals such as lead, zinc, cadmium and chromium, and
those are a major source of heavy metal poisoning. This study was carried out to investigate the relationship of the heavy
metal level in blood by age, working duration, and smoking status among 105 industrial workers and 88 general people
in Gyeongnam province from October 2003 to October 2004. The heavy metal level in blood was analyzed by atomic
absorption spectrophotometer. Mean blood lead level in exposed group and control group was 8.4014.67 ul/dl, 1.82+
1.35 ul/dl, respectively. Mean blood zinc level in exposed group and control group was 9.43%5.38 pg/ml, 2.89%1.79
pg/ml, respectively. Mean blood cadmium level in Exposed group and control group was 1.53%1.05 ul/dl, 0.6010.49
ul/dl, respectively. Mean blood chromium level in exposed group and control group was 0.89£0.76 pl/dl, 0.6810.63
wl/dl, respectively. Lead, zinc, cadmium and chromium level in blood of exposed group was significantly higher than

that of control group. In the comparison of smoking status, lead, zinc and cadmium level of smoker's was significantly
higher than that of non-smoker's. Comparison of heavy metal level by age, lead, zinc, cadmium level in 40's, 50's (exposed
group) in blood significantly higher than that of 20's, 30's. In exposed group, working duration has no significant difference.
In conclusion, smoking was the most hazardous factor to elevate in blood heavy metal levels.
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Table 1. Analytical condition for blood Pb, Zn, Cd and Cr

Sample Pb Zn Cd Cr
Sample treatment
Matrix modifier Triton X - 100
Dilution 1:15
Analyzing condition

Instrument (Model)  Atomic absorption spectrophotometer
(Varian, Australia)

Drying temp 120C  120T
Ashing temp 700C  600C
Atomizing temp 1800C  2700C

120C 110C
850TC 1100
1650C  2600C

Wave length 2833 nm 213.9nm 228.8 nm 283.5 nm

Table 2. General characteristics of the subjects
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Fig. 1. Comparison of Pb, Zn, Cd, Cr level by exposed and
control.

Exposed Control
20~29 13 (12.4%) 9 (10.2%)
30~39 25 (23.8%) 34 (38.6%) Table tZ:.lComparison of Mean heavy metal level by exposed and
il
Age 40~49 47 (44.8%) 36 (40.9%) contro
(year) 50< 20 (19.0%) 9 (10.2%) Group M£SD
Exposed 8.40+4.67 e
+ 619, 019. Pb (pug/dl 13.766™ (.000
M=SD 41.649.3 34095 g/ )_ Control 1824135 (.000)
Smoking Non-smoker 81 (77.1%) 64 (72.7%) Exposed 9.4315.38
11. J
Staws  smoker 24 (22.9%) 24 (27.3%) Zn (ug/mb) Control 280179 L6 (000)
<5 32 (30.5%) - Exposed 1.53+1.05
Working 69 5249.5%) - CAGED oot g0t a9 P OO
ural - -
10< 21 (20.0%) - Exposed 89+ 76 .
(year) P 2072
MSD 127469 —~ Cr (ug/dl) Control 8t 63 072" (.040)
Total 105 88 "P<.05, ™ P<.001
Table 4. Comparison of heavy metal level by smoking status
, Pb (pg/dl) Zn (pg/ml) Cd (pg/di) Cr (pg/dl)
Smoking status
M=+SD t(p) M+SD t(p) M=SD t(p) M=*SD t(p)
Non- Exposed 7.06%3.02 7.88+3.45 1.40%1.07 87+ 74 .
15.540"" (.000 11.560™" (.000 6.157" (000 1.997" (050
smoker Control 1471104 (.000) 274£1.80 (000) .57+ 50 (.000) 65t 62 (050)
Exposed 12.91£6.28 14.6617.26 1.98+ .86 96+ 85
ke 7.666™ (000 7.466™" (.000 6.424™ (000 815 (419
SOKEE Control  2.75%1.64 (0005 8+1.74 (000 6ot 46 (000 78+ 6 (419)

*P<.05, " P<.001
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A u7lx] 20CTE W 2ASIGT) Balo] Al8d B 6~93S 529 (49.5%), 108 o)) 4 21 (20.0%)°] AT
T ZATE 20% Fibel 4x17F o)Ak ©r) Fluhr) gol (Table 2).
< (deionized water)2 A2 g 3 AREEISITE A AJge] A Ay x2Te $349 He €% $EE vjug v
F BAL ghagiebdTee) falEd Banlel w94 A& AgTto] 840447 pg/dl, FETe) 1.82+1.35 pe/diol R
34 747] (atomic absorption spectrophotometer, AAS)YE ©]-& 3, o}l AFe] 9434538 pg/dl, thET©] 2.80+1.79 pg/dl
3lo] B389} (Table 1).

3. XtEXE Table 6. Comparison of heavy metal Level by working duration
SPSS 100 for Windows ©]48ke] 1%, 2577k Fd Worki(‘;ge;‘r‘)“a‘i"“ MiSD DMC F  p
Hol meh EURE ¢ AA 7} o] GRS AAETh N =5 7525419

4 23 (ugldl) 69 8.59+5.25 977 380

10< 9274373
AR L2 AREEE 20tH7) 139 (124%), 30 <5 7.9614.35
Zn
th7} 259 (23.8%), 40th7} 47 (44.8%), 50t ©]4Fo] 207 (ug/ml) 6~9 9.90+6.18 1.823 .167
(190%)01% tael duele] AR e 20007} 9 10= 10.49:54.33
+

% (102%), 30517} 34% (38.6%), 40t} 36 (409%), 50 cd :j 13;;1?8 Loss 146

o] 2ko] gm ololth Eojolm 2 5ele (ug/d) et : :
ool 99 (IOLZ%) l:}iE} FAAR wet &7 3 Hg 10< a6+ 94
W ARE F FARE Zf‘m (22 9%)°15 3L ¥l E AR <5 . 97+ 87 a
g (77.1%)010 e WET F FARE 247 (273%), Hl ( g/fﬂ) 69 83+ 68 ab 333 717
AR 64 (12I%)CIATh SR D] mE BEE 2w 6 10< 91+ 80 ¢

O

z}el el wtal sigE s 59 vpae] A= 324 (30.5%), DMC: Duncan's Multiple Comparison (a<b, 0=.05) *P<.05

Table 5. Comparison of Mean heavy metal levels by age

A Pb (pg/dl) Zn (ug/ml) Cd (pg/dl) Cr (ug/dl)
(¥
g M=SD t(p) M=SD t(p) M+SD t(p) M=SD t(p)
Exposed 6.8912.99 7.181£1.91 6.8912.99 1.17£1.12
20~2 6167 (. ) . 5.616™ (.000 A34 (666
0 Control ~ 2.02+1.46 5616 (000) 3.3142.06 5873 (000) 200146 D010 000y g 34(.666)
Exposed 6.7313.08 751£3.57 6.73£3.08 85t .66 -
~ 3177 ¢ . . ‘ .
30-39 Control  1.46%.90 8317 (000) 2.5611.41 6580 (000) 146+ .90 BITC000) o o5 3059 (003
Exposed 9.51£5.69 10.85+6.58 9.51£5.69 81% 67
40~49 6.8477 (. 6.261"" . 6. .000 1.384 (172
Control  1.98+2.16 (000 gu2 46 P00y ggip g OB47 (OO0 g1 3¢ (172)
Exposed 8.86%3.88 9.9614.67 8.8613.88 94+ 81
: .000 6.645™" (000 6. .000 1.904 (.06
Control  2.30%1.38 6683 (000) 2.58+1.14 (000) 5 3ps13g 0683 (000 ooy 5 1904(068)
"P<.05, "P<01, ""P<.001
Table 7. Multiple regression analysis of heavy metal level
Pb (pg/dl) Zn (ug/ml) Cd (pg/d) Cr (ng/dl)
b () B b () p b(® B b (1) B
Constant 3.352 (1.354) 2.956 (1.049) 1.696 (2.631)° 1.492 (3.126)"
Age A11(1.245) 221 134(1.322) 232 -015(-657)  -135 -022 (-1.288) 270
Smoking 5.523 (5.858)"" 499 6.329 (5.898)"" 496 596 (242607 239 135 ( .744) 075
Work. Duration ~ -.064 (-542)  -.095 -042(-312)  -054 026 (.839) 170 022 ( 982) 204
R 546 562 247 139
R2 (Adj. R2) 299 (.278) 316 (.295) 061 (.033) 019 (.010)
F@) 14.333™ (.000) 15.523™" (.000) 2.192 (.094) 666 (.575)

vl 23} 3A A p: B3 3 FA A4S, P<05, TP<01, " P<.001
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olglon Ft=HE AdTo] 1.5311.05 pg/dl, tHET-°] 0.06
1049 pg/dlo|I FEF-2 ATl 0891076 pe/dl, ﬂ]ZiLt
0684063 pg/dlo 2 RE AF T3 2T AtoldE §9)3
)7 AT (Tab1e3)(F1 D.
o R we} EREES Wl vl FAxTERe] vlaLe]
& FE7l gRTRY ddT) F95H
ﬂ A @l A, ofd, 7t
TEHO fostA oy 2E FEE
=3 b}EM%Xl SFQETE (Table 4).
2 EFe W Z ARYY) FEE FEE
ZoE oA Fkevt 259 49 30t
Frofgh zpolzt AL WA AT E A
£ YRR ZU4TH (Table 5).
o g HaeA APTH RS %
UERYA] &9kt (Table 6).
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A, FhEH, ﬂig *g%}%ﬂr Xlﬂ 4 21, x27170 59
oo wel wtet kg W] wiie] 7t mumit; 1
Aol & zo]E Holi Ut} (Choi, 1999; Son, 1997; Park,
1996). F2 ALHEFE ALMEEO] ghon] Atgjo] wgdlo] u}
gt 2 AR o] AEH o2 Foutn gl BC 241714 H
21qdol Wi 718e] BAE HAEZ ALH R AT
B3t gloisity. H2o A7 ZAHE AHETA Shin (1986)

59 BaoAe deele A 571 17.17 pgdigt 3H3d
i Hwang (1987) 5= 20.8 pg/diEt 31321} Choi (1999)
58 $HTEA] H$- 501 pgdl, Ll B9 314 pg/dl
2 W Ao Z2A 8401467 ug/dl, LHHl 1.82+1.35 pg/dl
Ao AaE YERiiTh ol 2AEie] AL A
jenz AARGE FE59 F F57F AA o
2 P4t g 559 49 ol¢h 22
7Ago] dASHA e ofde A & AT AelAe
T2AF 943 pg/ml, L) 2.89 ugmlE F F 7l Fojgk
2ol & B2} Choi (1999) 62 T+2A} 5.68 pg/ml, Lyt
9l 6.15 pgmlZ Gukelo] 222 Bl ¥ & 4¥4E Y
Rk eduile] ofdd s= whE H]W3ME Yun (1978) T
Unkel o} FE 57 pg/ml, Butt (1964) 2] 4.7 ug/mlRoh
@2 A34E Yepllt slew e 2249 ZAF 153
+1.05 pg/dl, BHFS1L 0601049 pg/di=dl, Choi (1999) 5
9o Z2A 001 pg/dl, Iuile] 009 pe/diHt) Fghow
Imbus (1963) 52 4l 08 pg/dist= FARE 478 B3
T}, Morgan (1979) & &1 A] 31 & & 7|Z02 & o
09ug=e} F=Fo] FUHE °F 5~10%7F FTdah
I 32 Fassett (1980)% 319 7 T 7|Eod & 4
HEAxEY F o Az h=Fo] F4 "Hrkal dgle
o 2 a7 = Fdxe] Fl=F w50F 52 AEE
B} 288 dwiele] 7 068 pg/dl2 Choi (1995)2] 0.69
pg/diet A9 AXa= A#E Witk e Z2Ake) 4G
0.89 pg/di= Choi (1995)9] =5 ¢ SE2AY] AF % 231
pg/digh= ApolE vellled] ol Ao TR/l o2t 2
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