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— Abstract—

Lead Levels in Blood and Urine of a Normal Male Person in Korea
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In order to provide a basic data for the prevention of the adverse effect of lead on health, We
examined lead level in the blood and urine of 371 healthy men living in Choongchung-do from May

to June, 1997.
The results were as follows ;

1. Average lead level of all the subjects was 3.98 +1.02ug/d! in blood, and 3.94+2.09 ug/L in
urine, respectively. Lead contents examined in this study were significantly lower than those of

other investigators.

2. The lead levels of all the subjects in blood and urine had almost normal distribution.
3. Relation between lead content in blood and urine was a simple linear regression; its equation
was “Lead level in blood=36.76+0.77 lead level in urine”.
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AdAe] % vEEF gio] iHE d3%
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de AAdEe] W], E, EF ¥ ol &
AEolY S8 uF EREEN olE AH
e Qe MAHo s AP AL Ao Ei
A S, g3N $434 Zze O go| &3
He Aoz 48ix gt 2% 34 19 49 4
HFE S EH BolA 300ue, FAAS A4 2l
17493 0.5wolete Rzt oo (Perkins,
1974), S2olA 160w, E71°0A g AFde
e g Bax3 Ak (Toshikazu, 1983).
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Table 1. Age Distribution of Subjects.

Age group No. of person Percent(%)
<19 78 21.0
20~24 53 14.3
25~29 82 22.1
30~34 85 229
35~39 53 14.3
40< 20 5.4
Total 371 100.0
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(1) 24 2y

A0l AL8R 7171 717] Wifel D, vt Ry g
29} AHFAEFY7] AR (ASC-6000, auto sam-
pler)7} 738 Z2A2 YAFFEFF A (Gra-
phite Furnace Atomic Absorption Spectrome-
ter, Shimadzu, AA-6501S, Japan)& 7}7] 2
72 Table 29} 2.

Table 2. Instrument Condition Setting for the Determi-
nation of Lead in Blood and Urine by GFAAS.

Wavelength(nm) 283.3
Slit width(nm) 0.5
Background correction D,
Lamp current(mA) 10
Signal processing Peak height

AFY AL vjEY2: R9 & Fx, IUA
3, 44 59 9L 2 F3, Yo =
Z2e Alge vde] B FAIY EE AR &
HE AzE17L o€ o wfdol 9T W E A
Asz]l A8 F2 AMEEe Y BEEEAAMY
(Standard addition method)& °|&3lgz, =
T A8 23] v FAsE Wo] AF(C.V.)7L
5%% 23 Asde 3374 FHxE Z2a
A stgon, olet B zHoE 33 243l
TAE ARSI

1)¥3 4 24

AR A Triton X-100 10mLE 1% At
fdo Zo] 1% S L AP, EFEY A=z
E 9 ZELAE 3Nt 0, 5, 10, 20, 30us/d!
|d& 742t Az,

Alge ¥4 A 1~273% FX roll mixer2 %
¥3 Wl s, 1% Triton X-1008-4o2 104
s om, ANE FUAFL 5uL2 A

T3 M9 FYTE I A8 ¥F
4L Bol 33 sle B 27183 419 A&l o
slo] BMXE A3 vmd A9, FF Holg B
o]} g¥sich.

2) =% 4 ¥4

AR EAAQ Triton X-100& 1%2 A3

2, AREE ¥4 dol roll mixer2 23] wyts}
Ak, =F Lof vFE B 98 Agxes
5+0.001g< A3, = A #7182 #
BN welEdo] ¥e FAZ vEYL ¥y
PdA(NOy), 1004L%F 70% A4t 1004LE B3, =9}
1% Triton X-100% 1:12 3HAMslod HFZEL
10mLZ &t}

BESY Aze 4 E289E FN3A9 0, 5,
10, 20, 30ug/L&g o2 ztz} A 234},

2dze] &= T2 vt AR gk,

& WHEde] gH3] 7SEHEE gAY A 3
3} &xolA JMAAZ LM, ANE FYFS 1L
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(2) ¢ 9 =o| 3l¢8 HA

£ A4 oA B4 20 NS ASE)
At H¢rES ST A Yo A¢ Fagtel
3.40ug/dl (B9 3.10~3.90ug/dl)ol 1, 53] &HF
EAgke] o] 3.25ug/dl (B9 3.04~3.42ug/dl)
2 Yy ¥} 95.65%9%. EERS] 3¢ Fn
#tel 5.00ue/L(89 4.25~5.75uw/L)ola, 53 &
A3 437k Hol 4.94ue/L(8S] 3.81~5.9u
/L)E B8 8=+ 98.80% A}

3. Az 2M W 7ol HEY

Az £AL SPSS B4 Z2adg olf3gle
o, & A7 AdFeze A, AMNSRES
AR71%5& AR RIRL, EA, 240% =8
e AL A3 Yot AN AAL] A go] 2
Tt A RE Wol AR o2 ZA) 3R]
5F AEFA AQAL 237 A F ke A
ofc},

.z o
1. 8 ¥ =F g

AT AR 37190 gt €Y R =3 dgge
£4& Table 33 2t}

¥F BT ATEL 3.98+1.02w/dIQz, ¥
W2 7H) w2 §3E Jehd 2§58 40M ol
o2 4.64uw/dF3, 194 °|8l 2§°] 3.72ug/d!
2 7P @ 8-S Jeblith =8 3o Mg
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Table 3. Blood and Urine Lead Levels by Age Group.

No. of Lead levels

Age group Blood(ug/dl) Urine(ug/L)
person

Mean +SD Mean+£SD
<19 78 3724090  5.00+2.07
20~24 53 4.3941.08 4.13%£2.15
25~29 82 3.93+1.00 2.96+1.98
30~34 85 388+ 098 3.50+1.73
35~39 53 394+ 092 4.08+1.82
40< 20 464+124  490+2.34
Total 371 3.98+1.02 3.944+2.09

o w2t A¥F] F7he vehdA st

5% Hd Id¥FS 3.94+2.09u/LR1, 194
oj3t ZFolA 5.00ue/LE 7HE ¥k, 25~294
2F°] 2.96ue/LE 7P B2 §FE vEo

2. 8% 3 oF gT AERe 2X

24 gRte] WY 9 =3 AYFE Fig. 1%
Fig. 2014 2& 2% Zo] BSR4 FEEES st
3. #Y U = oiErEel sl o AmEA
Fig. 3914 2& 23} o] ¥ 2 =3 A¥Y
£ 249 2% HAPRAL WF AHF=36.76
+0.775% AYF 22 R 484 (r=0.158)
& UERARITHP(0.01)
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Fig. 1. Distribution of Lead Levels in Blood.
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Fig. 2. Distribution of Lead Levels in Urine.

a0 Blood lead level = 36.76 + 0.77 Urine lead level
]

Blood Lead Levsls (ugl)
8 8 2

8

Urine Lead Levels (UgiL)

Fig. 3. Correlation Matrix of Lead Levels between
Blood and Urine.
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o] Aule] FAHA AAe A3 7] el FHNE
ZYPsHA |t

A Fro Adez ALHE HEYH Ez AR
B ¥F d. =5 9, ¥F ZPP § v e,

ACGIH(1997)9lM & de 488 £z 282
. A 30ue/dL F A& AAsm ed, v
9 ALz ¥F A, =3 4 % ¥F A3=E=RE
Fa9d (o8t ZPPE ¥J)) 2 AAstn Urh
a3y 85 ZPPe 7| B AZZT A Aol
Heme #¥4& Adshe F=rt AdA ot 1 &
457t ¥ ez IR dn(Novel, 1993),
ACGIH(1997)9] &84 Z=AFAME EF
ZPP2l %ol FHolx 17hY o4 A4 Z=z¥ o
gol @eld ZHEE dtu Utk wEA] Y
3o dgFe YE}H Z29 FxE vehle
8% A ¥etn & 4 Uk,

Y3 42 A "HolA 2rlde B4 9}
Yoo| zte B4 Byl opz} Al 3 M &HA A
AME o2 go] wWitoy, H2 AR UHe ¢
g 2N oy AT Fog WA AL gl
AXE gt a8y =3 d9 B4 g dist
o o=e] B¢ A7) ¥Es] APsH 3 oy, I
el A7E oA % nEF AFelrt

olo] ¥ dFe YAEFFVIE o83 HIE
o] ¥ 9 x5 AFgFL BT

AN ZAL AT ¥F T AHFS 3.98+
10.19we/dl2 ThE AFAES Ad - W34 3
T (1985)9] 15.53ue/dl, AP ZAF(1986)
9] 18.56ue/di, ¥17141(1989)9] 14.98ue/dl, 2l
g3t $U4(1992)2] 19.84ug/dl, FFA 5(1994)
9] 6.80ue/dl - o} WiE o A3 Wt 2
1} Watanabe §(1985)°] 198513} 1996 =zt
gro] FAL A2 2AF ¥E AT 4.86
vg/dl, 2.32ug/dis}e Bl @S JERET. 1985
WRE 19943701 U B4R 85 83 §
29 AFYSE #AAde AF¥E Holn U} o]
e 4L $HHE(1994)9 dATGE g FRl
Y3 Ae AL - 19893 22.20ue/dlolA 19943
3.60ug/dl 2 ZAaF - JME BAEJSG. 2 ol
ZE AA, UM 198739 TH€ 195EH AlgE
AR zpEate] FAN LR AHS o F-3hke 1993 1
9 198 2ARoz AgE A sMEY AP £

ALs AH8AHe Jdste Aoz ATHCKR
A%, 1994). A, ¥Mo| ALgslo] & By
2 BAy)ee WY, ZAMY], ZARPY, ZARY
2 ZAMAE 9L mAE Reg FPET. @
AN 5(1996)e P2 ME 5.79/dl, A7)
7.94ug/dl, 5 5.5Tug/dl, 738 6.64ug/dl2 B
aeta o}, Add FAQle) ¥ APBL 49
g 2o|E Holm A 9 Roz et

EF B AFoNE A% Fvld ot ¥F A
stare] 2718 Holx skt ol wrH(1989)
o) Aet dxsta Ut

FH 5F HE ATFL 3.94+2.09w/LE 2
3 7184(1983)9 22.00u/L 2 AW =
(1987)9] 25.00ue/L At & o] & vebAT)
B42(1994) ZAAFNME hae] A4 19899
33.2ug/LolA 19943 7.7we/LE HIASFE =5
A o) ZrdE Ao HIEHJY. ok ¥ZE
AgeolMe} o] FAFNLR AHgAA JAE
Aoz AZEN 24 Wy o o= Y
FE glg Roln,

U PAd 5(1987)2 VA nole] AuuF
2 93 ¥ F Ackn A Wil B APoA
E fag 4B (r=0.158, p{0.01)& Holi 319
Az Atee Avoltt, E% Sesam¥ Bajel ol
gelolelel Yaln ko] AapolM 2zt 15 8ug/dl
9} 14.6ue/L2 the 108) o} Jehjon 2
SORSELT =

B Ao 2AMG 23W 4R A ¥
Ageke 3.98+1.02u/dl 2 ACGIH(1997)9lA
ANgn e B Z2AEQ 30.0um/d BT
@A Uepdtt. 22y do nE2E 4 de 87
(AAIH 39, APz nese] do| T4
2 & g AF 28 Pl AHYE gl 2
AEFE0] B oYl Yo A%AA AF
7t Besittn gAEch B dpoM ALY =3
AR L wwd Ws BYYH FUge] ¢
F3 Aoz WYy B AT DY B L
Hoz Ar¥T

W, gozy ¥y P P A¥F TEAHS
2 g e o TZAEA ARE gty & 9
£ 477t A% =)Aok & RAoltt.
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V.2 B

B a7 19974 59 HE 6¥ 71x] 23 44
o AFste A7 49 A 371H S e ¥
o 2 =39 AFFE AR Ay L3 B3t

1. A A ¥3 Hd agEe 3.98+

1.02ug/diola, =% B AFFL 3.94+
2.09ue/LATt.
2. A dAAAEY ¥ 9 55 A¥gFLe d¢
ATELE st

3.8 2 uF Jd¥Fe #Ae YIAHF
=36.76+0. TT=35AEF o IAAYHAE Jeg
wdes, 93 4a4d-e BAoHP(0.01).
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