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A study on the Heavy Metal Concentrations and Their Interrelationships in
Women’s Blood and Urine in small towns

In-Dam Hwang, No-Suk Ki, Jae-Hyung Lee, and In-Seo Park

Department of Preventive Medicine and Public Health, College of Medicine,
Chonbuk National University

The results of this study which had been investigated for the purpose of analyzing heavy metal
concentrations in women’s blood and urine, their correlation degree and significane of cadmium as
indicator of accumulated heavy metals are as follows.

1) In blood, concentrations of Cd, Pb, Cu and Zn are respectively 0.01100.14 ug/m], 0.208+138 ug/

ml, 0.899+0.153 ug/ml and 5.432+1.020 ug/ml.

2) In urine, concentratitons of Cd, Pb, Cu and Zn are respectively 0.00340.12 ug/ml], 0.0254-0.18 ug/

ml, 0.013+0.12 ug/ml and 0.277+0.192 ug/ml.

3) Correlation coefficients between blood and urine are only significant in Zn (r=0.363, p<0.01).

4) In blood, correlation coefficients of Cd concentration and Pb, Zn are respectively 0.518 (p <0.01).

5) Correlation coefficients between Cd concentration in blood and Pb, Cu and Zn in urine are
respectively r=-0.012, r=0.027, r=0.241 (p<0.05), and only Cd concentration and Zn is significant.
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&34 3471719 =A¢ Table 13 2},

4) 38 Y 485 d7] H5d FYde
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mlE 2ol ¥ AgA e e ALEgd, e
Z71o0A 33 wHE Agsld FFRe 422 AL
fom AL A3 ubE Aol Az A x
100ml2 FAY-2 3k (Table 1 A=),

Table 1. Analytical condition of atomic absorption spectrophotometer

Lamp current Bandpass Concentrations of standard Recovery
Metal Wave length (nm) mA) (nm) solution (ppm) (%)
Pb 283.3 5 1.0 1.5, 3.0, 45, 6.0 89.3
Cd 228.8 3 1.0 0.1, 0.2, 0.4, 0.6 85.8
Cu 324.8 5 1.0 1.0, 2.0, 3.0, 4.0 96.5
Zn 213.9 3 1.0 6.0, 9.0, 12.0, 15.0 99.2
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Yoyl FF4 ¥t Table 22148 Zo] Jl=F
0.010+0.014 ug/ml, ¥ 0.208+0.138 ug/ml, T2
0.899+0.153 pg/ml, o} 5.432+1.020 ug/ml2 e}
wEet,

22 234 25 & k= 0.003%£0.002 pg/ml, ¢
0.025+0.018 ug/ml, 72| 0.013+0.012 pg/ml, o}<d
0.277+0.192 pg/ml2 Jelytc},

ol uF FF% FE3b Wd A3 Age okl
ol 4] r=0.363(P<0.01, n=72)2.& $9]& Azt 34
7t et =8 r=0.034, ¢ r=0.180, 7 r=-
0.02224 FAEH Fo4L dsicH(Table 2),
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Table 2. Results of blood and urine analysis in woman
Metal . Correlation

(ug/ml) Blood Urine coefficient
0.010£0.014% 0.003£0.002 __

Cd (0.001—0.055) (0.001—0,009) "= 0.034
0.208 £0.138 0.025%0.018 __

Pb (0.039-0.697) (0.001—0.084) "= 0.180
0.899£0.153 0013%0.012 _

Cu (0.550—1.280) (0.002—0.037) "~ —0-022
5432%1.020 027720192 __ .

Zn {3.463-8.900) (0.040—0.786) "= 0-363"

a ; Mean £S.D. (range)
** P < 0.01

Table 3. Relationship among Cd and Pb, Cu, Zn concen-
tration in blood

Cd Cd
Metal Correlation Regression equation
coefficient
Pb . r=0.518** Y =0,15778 + 0.00513X #
Cu r=0,202 Y =0.86764 + 0.00225X
Zn r=10,367** Y =5.15462 + 0.02753X
** P < 0.01

# : X=Cd concentration
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Fig. 1. Relationship between cadmium and lead content
in blood (r=0.518, P <0.01).
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Fig. 2. Relationship between cadmium and zinc content

in blood (r =0.376, P < 0.01).

& Table 30l A ¢} 2ol F=§ 4 o] AF AT r=
0.518(P<0.01, n=72), ofdzel ATJA+E r=
0.376(P<0.01, n=72) 0 2 {2l g A% A7 9S4
2o Fdch(Fig. 1, 2).

22 tega Felel 4% Alge r=0.202(P>
0.05, n=72)& EATAH F4L aigich
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4 Table 4oilA18} Zo] oldelXE r=0.241(P<
0.05, n=72) 2A] =i g 42 LA 7F 319 2 v} (Fig. 3),
W3 Felol e 2424 r=0.012(P>0.05, n=72)% r=
0.207(P>0.05, n=72) 24 EAEA §2l o] gl

Table 4. Relationship between Cd in blood and Pb, Cu,
Zn concentration in urine

Cd Cd

Metal N

Correlation Regression equation

coefficient
Pb r=-—0.012 Y =0.02258 — 0.00002X#
Cu r= 0.207 Y =0.01048 + 0.00018X
Zn r= 0.241% Y =0.24393 + 0.00332X
*¥:P<0.05

# : X = Cd concentration

Y=0.24393+4-0.00332X
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Blood cadmium, ug/ml.
Fig. 3. Relaitonship between cadmium in blood and

zinc content in urine (r = 0.241, P < 0.05).
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“1 Akl g2 S E AR 4 U T84T A
25 AEsl o} (Casarett %, 1980 ; David %, 1982),
zﬂoﬂ FEY FEoR 401?24_9_- 1l

4Z3 %%%ogg %aalx] ]+ ok (Lewis, 1972,
Neathery, 1975), £3 £484] oAl & 7o £)31%

@2ak 374 2.4 9 %izoh—"ﬂ ubet Ak o 2 A o)
Az A4bele 19 7L=F 43 Zoll H3lo] Fassett
(1980) = 28715 53led 0.072 pg, AF5 B3lef 2.1

g, AE& Eolo] 5lugH st AHHAA, Fru2 2
%—71011/‘1 Fd® Fl=ge oF 40%, 43l AHA
7h=89 o4 5~6%7 M2 Fo5lof 19 552 2.8

pgA=eban st ok, =8 Morgan(1979)-2 F<ixlel 9l
oA 3% 13HE 7]~’F-°—i 0.9 pgA=7t of Y5 ol
2 5~10%7F F+-drlr 2 2359 .0n] Fassett(1980) =
- 23tol A H v %"d 2 ulsg Iz A Y
Bl F AR ot 19 F3 gfo] 2ulof sighetx dhodct, 1°‘
vl Al 2k A B (1985) °l 1~2 pg7d =7} 3ol o3 o
o] xu] Fako] oot vty &, A For Hﬂ‘é
Hepa sholet,

E 2AA Y FAY FtEE FEE 0.010£0.014 ¢
g/mlZ Hecker 5 (1974)2] 0.013 pg/ml, Kimiaki &
(1975) 9} 0.017 ug/ml, Clausen 5 (1977)¢] 0.016 ug/
ml, = 5-(1978)¢] 0.032 pg/ml, A 5(1984) ¢ 0.028
pg/mlech & H4-2 woon] Imbus 5(1963)<
0.008 pg/mlR ot 7t F2 AAE 2ok, olepzte]
AAAE o g zAEE 7 Polx dFRFE7ke] 41H
Aol & vtebdl AL A QA AAF FHo; 7 2
dA=7F 1 falolglovt B 24 o] Y A4
AE Bl AL =24 BH’BLZV} uj&ZojF o2 Morgan

7}\31 /K“71-5]1;}.
X% 7t F5+E 0.003140.002 ug/mlE Imbus 5
(1963) 2] 0.002 pg/mis}t = 5(1983)9 0.002 xg/mle
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Yoz} x3o] FlE g FEo| W A AfFer
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dratase(ALAD) ¢ 48 o 4l3}o] hemoglobin g 45
ZHAAFH o) 1T 2¥r|5 AR <l A% A
S ok A7l FElFSe dedA gloh

AArele] 19 ¢4 # 8k-e Ratcliffe(1981)+ 180 pg®d
Kol o]F 10~15%A =7} A §43 2 Kenzaburo
(1976)& A H 1 33k 90~400mge 2 90%AH =7t &
ol EAste FHLE FA R gkl A-5-7h U

3 Fancis 5(1980)& 2Ll g3z Haly
o FEE AW Az 4l o8 JAFEE F4
drha B a3l

B zAboll A ol el F 5 (.208+0.318 pg/ml
2 Goldwater 5 (1967) ] ZAF3F F A7} v] ol 2] 3b=d
JE9] 0.20 ug/ml, 43 0.23 pg/ml, =511 0.020
pg/mle] A&7 5(1968) 9 0.215 pg/mle] HAA b=

|=etgdow, o] 5-(1985) 2 0.12 pg/ml¥ohe= 2 A4
AL Boli g+ A2 Manton(1977) 9] ¥ 1ojAel ¢
o] 3¢ aEF7ole AFA A ) e Hxol ure}

Frh wshsle AR Ao & Aol & A
2 Az

2% 99 ¥FE+E 0.025+0.018 pg/mle UYHEal
0.039 ug/ml, 332l 0.041 ug/mle] A=y} hofo
v Z 5-(1983) 2] 0.022 ug/ml, 2H(1978)<] 0.023 pg/
miiche 7 w2 AHE LA

dolag »F9 ¢ FEo] @& AR AgFe 1=
0.18(P>0.05, n=72) & A% AAE 1AL+ 93
2.1}, Imbus(1963)< Aol ER5o] Al A AL 2
Azt ook sigict, el 22 AL glofshe o
2 8% o rxo 53 ALADE Uol 23
ou] ¥ B2 & Fol g A AACL e A2
el gl 2} (Staessen %, 1976; Ratcliffe, 1981), &

&
=
o

r+ 52 ol HAR FEold 4% WAL T 9
23 247} Yotk A,
—';Lal 5, AZ 240 gold At T4 AT
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Well Ao da)d 280 disjA e 3435 3R 23
AAojrt, Fele] 19 A2 2.0~4.0mlgEol=d )
W &2k 100~150mgol = AW gefofl vlstd v %
& Wl AdE = okl 550 ugA T 2 o =L okolelm 3L
g vh(Underwood, 1971 ; fiHE, 1985).

2z gouu 72 ¥ 0.889+0.153 ug/mlz
Mary 5(1967) 8} 1.02 pg/mi, Kimiaki(1975)9} 1.10

ok

pg/ml, Clanse(1977)9] 0.88 ug/mlete  ZAMs}olo
w2 5(1984) 9] 1.396 pg/ml, ©]5(1985)2] 1.383
g/mlEchE ot W g By

23 F8 F2¥ 0.013+0.012 zg/mlE = 5(1983)
9] 0.020 zg/ml, 2-(1978) 0.018 ug/mlict k7t we
AHE 2

A7t et "ol o wFolA el ok 4
Aol alAlol odt Ty o] FAES &
dlo] FFEuE Al Abxo] w2 A 3 2ok
T2 gy e aal Zolzt i 4 9o (7], 1986),
Mo AR Fas v Aoz Akt 27
U o] 24} A= o] vls23l 22 Schroder (1966)
o] BaoflAel Fo] U4 w42 Aol A 104] o]
Aol zradle B Boln Ao wet Frlsle] A
A Foll= Ro3 Wyl gl Al Al gHadA
(homeostasis) 2] 7]5& %7] wlF<l A .

ool uFo T Fro =g AF AFe =
0.022(P>0.05, n=72)24 A AAE AL 4+ ¢l
ek,

S
S5a glen) A g °.§*0L24 AFe HEe Yojrh
(Greaver, 1967 ; Kenzaburo, 1976), <t 91 od A3
e 8~16mgA ol Aol 1.5~2.3gH % EAF
o 104e] olz® Aqizm e Wars 7;‘7%1 v}
(Murphy, 1975).

2 221 ol ol & 5.43241.020 ug/mlE
Butt(1964)8] 4.7 xg/ml, Yun 5-(1978)4] 5.7 ug/ml
9 A4 9e FAstR2u, Kimiaki(1975)9) 12.0 4
g/ml, Hoshiai(1977)¢) 11.9xg/ml, A 5(1984)¢]
10.1 pg/mlech 22 AAE 2 Qoh, AFAE e &
2 AR 2ol Z vjehd AL Kubota(1968) o] ®of 7
o] A4t FAEY FFHY TFEHE AT Al u}

2 44 % B ok FHHEA} A Fxel
2 Fhevh, 24 A7 9 A F3 PEol e o
BE T Res 4A9

2= 0.277+0.192 pg/mlE 2}(1978) 9]
0.294 /zg/rnl, 2 5(1983) 9 0.273 pg/mle} F-AHE A
AE Wit

Hizt wF9 ofd FEo wE A AlgE r=
0.363(P<0.01, n=72) 24 &A=& o2 {93}
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st 9ie}, ool il Bogden(1974)& Ft=83} ol

7 25dol A3l g QAo FUsle Aew A=s)
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=oke] A% BAE 5 294l E25 Az &
stz glct,
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(1980) & Ft=Fol ofaizt 7He 3habd A& AnA
A AejolA @4 EA317) W Tolatn sl
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