B B B & IR - F1M
Korean J. of Preventive Medicine
Vol. 15. No. 1, October 1982

Zogd e o5 e oo nd
A4 8 M-F 7 &

= Abstract=

Mercury Contents in Normal Blood: of Koreans

Yong-Sun Kim, and Kyou-Chull Chung,*

Department of Preventive Medicine and Community Health,
College of Medicine, Chung-Ang University, Seoul 151, Korea

Normal range of mercury contents in blood and its relationship with urinary mercury excretion -
were studies with 68 healthy male adults living in Seoul city, who had no obvious evidence of
-either occupaﬁbnal exposure to mercury or therapeutic use of mercurial agents. Mercury analysis
was made by means of dithizone colorimetric method with coefficient of variation of 10.9% in
-an average ranging from 5.1% to 18.0%.

1. Mercury contents in normal human blood were both normally and log-normally distributed,
and better fitted to the latter.

2. Geometric mean and standard deviation of the mercury contents were 24.0(log~! 1..38)-+1.66

- 4g/100 ml (log=10.22 #g/100 ml) ranging from 7.2 to 79.7 pg/100 ml with 95 25 confidence

interval.

‘3. Mercury contents in normal human blood differed from person to person (p<0.01), and
the varability of the measurements was negligible (p>0.05).

4. Mercury in the blood was contained much higher in erythrocytes than in plasma (p<0.01),
showing the geometric means of 21.021.25 xg/100 ml in red blood cells and 14.3+1.62 xg/
100 ml in plasma, respectively.

5. Mercury contents in normal human blood had a relationship of power function with mercury

excretion in urine corrected with a gram of creatinine excretion per liter of urine (p<0.10).

dentarol A W) Seg ARes) AFsgc.

.o o (Goldwater & Clarkson, 1972). At & w5 o] & Zojo

ol 27|74 ZAF Abede] wheitel wel 4&Ab§-wk

Feg vad 444 AFst AgdL FEEe  FAM Fotetd AT 2R T4 B A
bz BC 1100e1& o¥] FFoA4 AA(RR: o T5Ha glvh

HgS)E AM&3stgm, BC 4] £sigld gl Alma- T2 £ f2 A dAdgdAdd BdHA g

*Professor, Chairman of the Department

— 75—



FTEEY shtolAnk AtedA o EAE F234, 53
25 Ad Aol A At —r7] =g f7l&A A 6
g BAedez 37, F FF 4F AF Felw
A o] $RHm gdom, ofF o] A
Wel Fso] g At A 7] 23 Fo 5
AsA Do w4 Az £ AT
Feol F23 o) g 34T Aol AR
Al AEo F&o] deist F Ar2A LelA 2
294 2 AL 4EFAe fed AE, AN
Z 3437z 59 GdEgE ok A9A me A
oz g Aot g Aoz 4AAH.

23t AzE fEvet AdE g5 £
ol drht F AsE dokum, ok ¥AFY
FeEst 2oz WAs e FLYgRd AAAA F
FE gotrr] fAted o) ATE Axdtsinh

I. XMz R ey

1. a7

204 A 304 74A & el Atz A S el
Zzd o] gl& AR AF 88 F A4z By
t}.

2. AEQ| HF

7 giAatzbz 3 Ao 1A el A 124] Abo] o 10 ml
o) g g FARNY Ay, ohbEe] 24T E
A s An2 AHE-shgleh

ox

Ej
HehEol £oke w3y FHAYPAEAATH
(National Institute for Occupational Safety and Health:
NIOSH)o| A AR & TAHAPEgus P & CAM
145)¢] dithizonew] 4 ] (Taylor, 1977; Kudsk, 1964) 3}
Snell and Snell (1959 % & s &3 A 72 (19812 ¥
o za AN LA =, 5 10ml & 300
ml 4.4 9] Kjeldahl ﬂasko{ Yy, o7 w24z 5
84g 27 sml 4 Y@ 247k 5k M9 5 KMnO,
2g% 3Hd Pol A st st ukd o= of KMnO,
s DAs £uEe] Bt FAoz W dde
A 0.5~1.0 g4 9] KMnO & d£54 ¢ vebd w747

o d4ich
3 31347 o 4 & Kjeldahl flaske] 271 &
],

3. F2

Ao W3 2
hydroxylamine hydrochloride +8-4-& =
KMnO,= #8473, 5 ml stek J3x oz sAstdet.

x AE =3
2 7lde] 427§ 53 50 mle] SFF
[ I 409,

=z

3 &, 0.05 % w/v m-cresol purple
ted 2N NaOH& o2 59 pHE

A2 250 mlgde FAd T
(separatory funnel)el] %7, 20 mg/liter dithizone:
goig dol 4 $&E 22T, of FEEAA
50 mle] 0.25 N H,SO.¢}: 40 % KBr&% 10 mlE 4

olsh ol A=A

Aol Aol 1 F¢ & TEAG. od TL&
HHgBriz = e 44 84 o glA 2rf. o] o8&

o} o] Macllvaingt&} <k 10 mlE Yo 889 pHE
6] w23, dithizonege} 10 miE 2 x r,},q 7] o
Aol 28 %o} A& EEo chloroformZo] 53 +&
g b 490 nmol 4 L EF 25 &3 sk o] F
Frz 3o 2EAGTAE o83 A2gd FF
ogg odgm, 100mlet ug S &goz A8

= AFAH80) wyom
ZFol] AL FE 7 T LA E A, F

Z %, t}4] dithizoneg-§ o2 A oj4 24
45 L ssiet

Yayge) £ePe FFET ¥E ELo|A AL
AR EA % BEAAE AR E ol 2ACl BEATE
‘@1 WA =4 pxS 2T

A A z}sq 47
A o] o]t —i—*‘_—i—/‘ﬂ. oz F-AA %9 (Armi-
tage, 1973). &9 Ao E wolAlFz Yehyg

= el
AFEFTA,

% A4 & Prog-

rlo

sFoz A4 T
Fobr 7] 8 3he] "‘i&
R R ECIEE
rammable Hewlett-Packard Hp-67 A =}A] A7) & Al 4k

sted 44 st

)
9

1. 85 s2ge| 223

2502 Wads e &% A+AFLZ (log-nor-
mal distribution)& dvbe Ao wad A v} (]
qA - A —ﬁ-;‘d 1980).

°Pi7l Hv}ﬁ Zé qel A4l
Z $2u9 <
upel o] Z4ETE EEA



15 4 n=568
T X=262
2 1 s=£1368
JEESI
2 10 4 H ] x?=846 [p>0.05
2 —{;{r—ﬁ /', — P )
S T A
3 fEpla
E :Eh/ B
351 4
i) sy i J
it v ! ..
(39 T
Eaen LT N'T
C SRSEE BE! e =
10 20 30 40 50 6Q

Hg (xgNOO Mi)

Fig. 1.

Histogram and frequency distribution curve of mercury contents in blood of 68 urban adult males free

from mercury exposure expressed in terms of arithmatic values.
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Fig. 2. Histogram and frequency distribution curve of mercury contents in blood of 68 urban adult males free
from mercury exposure expressed in terms of logarithmic values.
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Table 1. Mercury in blood (xg/100 ml) obtained from
4 different subjects

Subject

A B C D
Measurement
1 13.7 20.1 30.3 45.2
2 16.3 18.7 26.0 40.9
3 15.3 17.8 20.8 32.6
4 15.3 19.3 21.4 38.3
Total 60.6 75.9 98.5 157.0
Mean+S.D. 15.21.08 19.020.97 24.6+4.44 39.3-+5.27
C.V. 7.1% 5.1% 18.0% 13.4%
Hoab(E 2) 593 f&0 F2d Yo dk FAg
o gl AE AMslel wlel HFF 4wk 823 o]
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" Table 3, Mercury in erythrocytes and plasma(ug/100

Ao AE dAHA ¢ (P>0.05). =, dithizone ml) obtained from 9 bags of transfusion
Aol ot WE FeBE ARE 4 2549 blood
RoAlFE 5.1~18.0% 524 (2 1), A-534 4l o Mercury R.B.C. Plasma
3 =] S Auksly S wo = : . -
Pl wol +eUE ARG AN FTAAF 12 T T E—
% (Richardson, 1976) 9} u]4}¢l ).
1 18.1 1, 2577 7.6 0.8898
3 87 % 83 Kol +28 2 181  L.2577  10.4  1.0170
ol &9 $82 BT W Yol A of 1 wFo| 3. 183 L7 0.5 1022
Ao dEsts dolns] Yt oy LdL Y 4 17.7 1.2480 7.8 0.8921
Foll Al Az AT AL ALY o] 5 Lo 5- 20.3 1.3070° 17.5 1.2430
6 26.3 1.4216 22.2 1.3464
Table 2. Variance analysis of mercury in blood (ug/ 7 30.4 1. 4900 21.5 1.3324
100 ml) by two way method obtained from 8 21.3 1.3284 16.3 1.21922
4 . . . . N
different subjects w‘xth 4 repeated measu 9 24.9 1. 3962 28.1 1. 4487
rements for each specimen
21.4 log-'1.3213 15.8 log—11.1549
Factor S.8. DF. M.S. F Mean +5.02 -+7.91 =+log~10.2082
+S.D. “+log=* 0.0978 =14.311.62
Between individuals  1,342.41 3 447.37 52.63%* =21.0x1.25
Between measurements  72.21 3 24.07 2.83 - X
A -1 -
Residual 79.46 O 8.50 X 14.3%1.62 ;zg/loolml(log 1.15494log—! 0.2082
#g/100 mD gz, AT 2 Fpde] F2%E ASH
Total 1,490.78 15 B)AA t-AA Y t=3.6124 YR ezt
e B0 s ART A $2F Aolole w5 +AF Aol
i L% SAem, 7 100 ml&e] ¢eFon 31 gl = (P<0. 0.
EAE 7554'%-'{3:“'}‘@'4 F Z:]%:IL"H-’} T2 *’] ] Ao@ 0| 2zknto]| AmIA
. s F2 =0 =) rdf
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Table 4. Relationship between mercury concentrations in blood (Y: rg/100 ml) and in urine (X) in terms of

rg/L corrected with specific gravity of 1.024, and corrected with a gram of creatinine excretion per

liter of urine (n=58)

Logarithmic curve

Fit Exponential curve Power curve
Hg in urine (Y=a+b logX) (logY=1Iog a-+bX) (logY =loga+b logX)
Hg in urine(X) on Hg in blood(Y) Hg in blood(Y) on Hg in urine(X)
vg/L Y=22.9644.03 logX  log¥=1og23.58+4.3X10~*X log¥=1og22.36-2.80X10 2logX
r=0.0782 r=0. 0232 r=0.0317
,ug/LXS—‘GO—O%)O—Y=22.99+3.43 logX  log¥=10523.20+5.6710~X log¥Y=1log21.86+3.18x10-%log X
r=0.0578 r=0.0372 r=0.0311
#g/g-creat. Y=40.27-10.13 logX logY=10227.86~2.39X10"*X log¥=1Iog41.79—1.90X10 " log X
r=0.1994 r=0.1775 r=0.2164 (p<0.10)
rg/L X=13.714+1.04 logY logX=Iog11.35+1.28X10°Y logX=1log1l.18+3.60X10-%log¥
' r=0.0232 r=0.0782 r=@,0317
#g/LXS.G?—'ngm—X:m. 07+2.03 logY  logX=1log17.89+3.62X10™Y logX=10g17.26+3.04X10*logY
r=0.0372 r=0.0578 r=0.0311
ug/g-creat. X=37.63-10.96 logY logX=10g24.0—3.27X107°Y logX=1og41.16—2.46X10 1og¥
r=0.1775 r==0.1994

r=0.2164 (p<0.10)
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Table 5. Summary of average normal concentrations of mercury in blood reported by various authors

Source of specimen

Authors Mercury in blood (zg/100 ml)

Ohta & Terai (1971) 4626
Hecker et.al. (1974) 1.43

0.95
‘Paccagnella & Prati (1974) 2.0
‘Wiadrowska & Syrowatka(1974) 0.312~1.872
Gaister (1976) 3.9(max. 7.8)
Wiadrowska et al. (1976)

1.4

0.6
Fujita & Takabatake (1977)

2.5

2.6
Clarkson et al. (1977) 0.7

Gowdy et al. (1977) 1.42((_).3&29.8)
Lindstedt et al. (1979) 3.0~5.0
Palloti et al. (1979) 2.0

8 Japanese in Tokyo
Unacculturated
(Indians of southern Venezuela)
Acculturated (Ann Arbor blood donors)
95 normal inhabitants of inland Italian
Province '
Warsaw residents
Cord blood of Alaska Eskimo
Warsaw residents:
Adults
Children
Tokyo, Japan:
maternal blood
neonatal blood
Rochester, N. Y.
Washington, D.C.
Stockholm, Sweden

80 Rome_m residents
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