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— Abstract —

Bone and Blood Lead Levelsof Middle Aged Koreans
not Occupationally Exposed to L ead

Nam-Soo Kim, Sung-Woo Choi, Jin-Ho Kim, Jung-O Ham?, Hae-Yoon Park?,
Kyu-Dong Ahn, Byung-Kook Lee

Institute of Environmental and Occupational Medicine, Soonchunhyang University, Department of Occupational Medicine,
Soonchunhyang University Hospital, Cheonan®, Department of Chemistry, Soonchunhyang University?

Objectives: In order to investigate the level and the association between bone lead and blood lead lev-
els of non-occupationally, lead-exposed Koreans, the authors studied the lead biomarkers of 137 middle
aged Koreans (86 males and 51 femal es) older than whose age were above 40 years.

Methods: The tibia lead level was selected as the bone lead indicator of cortical bone, and the blood
lead level was also measured. The tibia lead level was measured by K-shell XRF with 30-minute mea-
surement of each subjects. The blood lead level was analyzed by AAS method.

Results: The mean (SD) of the tibia lead level of the 137 study subjects was 3.49 (4.99) wg/g, and
tended to be higher. The mean (SD) of tibialead level in male subjects (was 3.90 (4.88) ug/g) and larger
than in that of female subjects (2.80 (5.14) ug/g), but without no statistical significance was observed.

The mean (SD) of blood lead level of all total subjects was 3.70 (1.35) wug/dl, and tended to be higher.
The mean (SD) of blood lead level in male subjects (was 3.93 (1.25) ug/dl) and larger than in that of
female subjects (3.30 (1.42) ug/dl), but without no statistical significance was observed.

In multiple regression analysis of blood lead levels after adjusting for covariates, age was a significant
independent variable. A weak association of age with tibia lead in female subjects was also observed in
multiple regression analysis.

Conclusion: The mean (SD) of tibia and blood lead levels of middle aged Koreans whose ages were
over 40 years old were 3.49 (4.99) ug/g and 3.70 (1.35) ug/dl, respectively. Age and sex were positive
predictors of blood lead level in multiple regression analysis after controlling for the covariates.
However, in multiple regression analysis whereas age was weakly association with tibia lead level only
in female subjects in multiple regression analysis.

Key Words: Bone lead, Blood lead, Middle aged K oreans
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EAskE o Aoy, At FA7I AA 259
FS ¥AFA9UY (non-invasive) &2 #4884
X-ray fluorescence WHo| /M=ol SFdHE
& 5 A Hof AU FAE Feo] SHe A
SoHHu et al, 1995). 53] Jl=E599
K-shell X-ray fluorescence W< Z54%
At 200 A B B IAE b EFHEHF
EACl o giFeul 2tk (Landrigan
1994: Hu et al, 1995).
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XRF 71A19] 4 84e 3= e 109 Cddd, W
AP A Z7](radiation detector: Ge), HAFZ7]
(pre—amplifier), %7](amplifier), oFg¢=I-tA&
W 317] (analog-digital converter), B5AdEA7]
(multi-channel analysis)9 #t59] A4} #4%
&+ AFE o]tHTodd & Chettle, 1994).
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Table 1. Summary data of study variables
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B AFWIATY 93] Bl 45,9424 oAz
ATWIAES] 54,845 Felsbl AATHp(0.01).
U gAe] BMIS Aol gigleh, AFthgArEel
FAT £FelVE vimgl, FARAAE dat
% 69.8%7) FARY WA ol vigRe 2
$ A 199 200] FAACIATh ER Lol
o MaANE B RG] FHoR $FE
B4 75.6%9) WA o1 T Aol A 35.3% e
F4ow 32 i gatdic

2399 39T FAe I AFRIAES
3.90 ue/g3} 3.93 we/dlelglom, ol vgAEe] 2.8
u/gh 3.30 w/dlBth ¥e BFAE velon 4
$AH 0% fol8hA] 9th(Table 1),

2aY BFAYe] 48 2L ARl e Fi)
EFAA 2 WS Table 29 Bt BEFE AUz
7kl met 7tegom, oA dAEdA o Holst A

Variable Male (n=86) Female (n=51) Total (n=137)
Mean=+SD (Min-Max) Mean=+SD (Min-Max) Mean=+SD (Min-Max)
Age (years) 45.92+6.07 (40.1~67.2) 54.76+5.50 (40.0~64.1) 49.21+7.25 (40.0~67.2)

Tibialead (ug/g)
Blood lead (ue/dl)

3.90+4.88 ( -7.7~16.6)
3.93+1.25( 1.3~7.9)

BMI (kg/m?) 23.84+2.75(18.5~30.1)
Smoking

Smoking 60 (69.8%)

Ex or non-smoking 26 (30.2%)
Drinking

Drinking 65 (75.6%)

Ex or non-drinking 21 (24.4%)

2.80+5.14 (-9.0~15.5)
3.30+142( 1.3~7.6)
24,73+ 2.47 (19.0~30.0)

3.49+4.99 ( -9.0~16.6)
370+1.35( 1.3~7.9)
24.17+2.67 (18.5~30.1)

1( 2.0%) 61 (44.5%)
50 (98.0%) 76 (55.5%)
18 (35.3%) 83 (60.6%)
33 (64.7%) 54 (39.4%)

BMI: body mass index
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Table 3. Pearson partial correlation matrix of selected study
variables (adjusted by gender)

Age Tibialead Blood lead

Tibialead 0.151

Blood lead 0.169* 0.161

Body massindex 0.192* -0.042 0.068
*:P<0.05

#(p=0.07)< depllth. =3 3 239 Aol
= p=0.069] A FaASF kel dAE HAFAe

&S [e] A~ =]
AL FHUFE 3 ¥

= [ Xl

&4, &5 183 BMIE 59 (23

M AR} FETE] fAF FFE el
2 28 FeEEE UK Ay A", dETE % 2
THEFl BARIFE0.05¢p0.10)9] I HeERRSL
or, 4 3 FFANE d3udd 9% FA 4%
oh 2FUES FHUSR ot B ATHsE =9
F= T IANTHEY SHF dFo JETE
of fFelgh dF= A ot ZANEAL T oAkt
e e R g FARA 3 vks Table 59 2.

Table 2. Mean and standard deviation of tibia& blood lead by sex and age group

Gender Age (years) No. of samples Tibia(ug/g) Blood lead(ug/dl)
Mean=+SD (Min-Max) Mean=+ SD (Min-Max)
Male
40~49 70 3.69+4.84 (-7.70~16.60) 3.80+1.19 (1.30~7.90)
50~59 12 4.09+5.23 (-6.0~11.40) 4.66+1.34 (2.60~6.30)
>60 4 6.82+4.81 (1.90~11.30) 3.97+1.50 (2.60~5.80)
Female
40~49 6 1.05+4.09 (-3.00~6.80) 2.31+0.65 (1.50~3.10)
50~59 33 2.56+5.76 (-9.00~15.50) 3.49+1.4 (1.30~7.50)
>60 12 4.32+3.37 (-2.00~9.00) 3.26+1.49 (1.50~6.30)
Total
40~49 76 3.48+4.81 (-7.70~16.60) 3.68+1.22 (1.30~7.90)
50~59 45 2.96+5.60 (-9.00~15.50) 3.80+1.50 (1.30~7.50)
>60 16 4.95+43.77 (-2.00~11.30) 3.44+41.48 (1.50~6.30)

Table 4. Multiple regression model of blood lead level in non-occupationally lead exposed subjects

Dependant Parameter Standard t-value p-value R?
Variables estimate Error
Model 0.12
Age (years) 0.041 0.019 2.08 0.039
Sex, female vs male -0.751 0.341 -2.20 0.029
Smoking, current vs ex or never 0.184 0.305 0.60 0.546
Drinking, current vs ex or never 0.345 0.251 1.37 0.171
Body massindex (kg/m?) 0.025 0.043 0.59 0.556
Model 2 0.14
Tibialead (ug/g) 0.038 0.022 1.69 0.093
Age (years) 0.036 0.020 1.80 0.074
Sex, female vs male -0.668 0.342 -1.95 0.053
Smoking, current vs ex or never 0.174 0.303 0.57 0.567
Drinking, current vs ex or never 0.358 0.249 1.44 0.153
Body mass index (kg/m?) 0.031 0.043 0.72 0.473
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Table 5. Multiple regression model of tibialead level in non-occupationally lead exposed female subjects
D t
ependan Parf_;\meter Standard t-value p-value R
Variables estimate Error
Model 1 0.07
Age (years) 0.257 0.138 1.85 0.070
Smoking, current vs ex or never -3.312 5.567 -0.59 0.554
Drinking, current vs ex or never -0.303 1547 -0.20 0.845
Body massindex (kg/m?) 0.195 0.320 -0.61 0.543
Model 2 0.13
Blood lead (ug/dl) 0.957 0.560 171 0.094
Age(years) 0.256 0.135 1.89 0.065
Smoking, current vs ex or never -5.735 5.637 -1.02 0.314
Drinking, current vs ex or never -1.071 1.581 -0.68 0.501
Body mass index (kg/m?) -0.339 0.325 -1.05 0.301

Table 6. Comparison of tibia and blood lead level of non-occupationally exposed subjectsin selected published papers

Author Age Tibialead (ug/g) Blood lead (ug/dl)
N Gender

(published year) Mean (SD) Mean (SD or range) Mean (SD or range)

Kim et a, (1997) 70 Male 65.7 (6.9) 17.5(2.0) 6.7 (1.8)

Payton et al, (1998) 141 Mae 66.8 (6.8) 225(12.2) 5.5(3.5)

Park et al, (2003) 413 Mae 72.9 (6.5) 19.0 (11~28) -

Tsaih et al, (2004) 448 Mae 66.0 (6.6) 21.5(13.5) 6.5(4.2)

Chuang et a, (2001) 608 Female 245 (5.1) 96( 9.2 8.4 (3.9)

Latorre et a, (2003) 232 Female 54.1(9.8) 14.8 (10.1) 9.2(4.7)

Popovic et a, (2005) 99 Female 45.7 (1.3) 32(05) 1.3(2.1)

Berkowitz et a, (2004) 40 Femae 30~54 5.2 (median) 2.1 (median)

Hernandes-Avilaet al, (1998) 27 Both 36 (24.54) 11.7 (10.6) 11.8 (10.8)

Schwartz et al, (2000) 135 Both 34.5(9.1) 5.8 (7.0) 5.3(1.8)

Stoker et al, (1998) 276 Both 24.2 (3.02) 0.6 (-46.4~17.4) 1.6 (1.4)

Elmarsafawy et al, (2002) 656 Male 60~70 21.8(13.5) 6.1(3.9)

Schafer et al, (2005) 1037 Both 59.3(5.9) 18.9(12.5) 35(2.4)

Muntner et al, (2007) 53 Both 48.9(1.7) 13.0 (10~20)* 3.0 (3~3)*

*: Median (inter-quartile range), N: sample size
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