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Table 1 The geometric mean of blood cadmimm concentrations in a non-occupational

exposed populatioan.

Characteristics m Blood cadminm concentration {(pus/1.)
GM = SE 95%e CI

Total 370 046 = 0.02 O A43-0 4%
Gender

male 267 046 =002 O A42-0 50

female 103 045 = 0.03 O 40-0_50
Age (yrs)

45- 55 vrs 144 045 = 0.03 0. 40-0.51

= 55 wrs 226 046 =002 O 42-0 50

Smoking habit

Won-smoker 294 041 = 002" O0.38-0.42

Smoker T Q.72 = 0.04 0.62-0_85

Alcohol consumption
Non-drinker 178 044 = 0.02 0. 40-0_48

Drinker 192 047 =0.02 0.432-0.53

? Sigmificantly different from smoker, == 0035, Stadent’ s t-test.
GV = Geometric mean.

95%0 Cl = 95% 0 Confidence mmterval.



Table 2. Geometric means of blood cadmium concentrations in a non-occupational

exposed population categorized by different genotype.

Gene Genotype Frequency Blood cadmium (ng/L)
n % GM £ SE
GSTT! Null 121 32.7 0.49+0.03
Present 249 67.3 0.44+0.02
GSTMI Null 213 57.6 0.47+0.02
Present 157 42.4 0.44+0.02
GSTPI-105 Ile/Tle 212 57.3 0.454+0.02
rs1695 Ile/Val 139 37.6 0.454+0.03

Val/Val 19 5.1 0.71£0.08™"

*» Significantly different from GSTP] Ile/Ile and Ile/Val genotypes, respectively.

p = 0.05



Table 2. Regression coefficient for blood cadmium by GSTPI Vall051le and interaction

between GSTPIVall05le and GSTT1 & GSTMI1

Genotype Blood cadminm

No. B (S.E.)" p-Value®

GSTPI Vallosile

GSTPI Hie/dle 212 0.27 (0.19) 0.324
GSTPi lle/Val 130 0.35 (0.22) 0.206
GsTPI Val'Val 19 0.59 (0.39) 0.034

GSTMI and GSTPI VallosIle

GSTM1 +/ GSTPI Hle/lle 96 -0.14 (0.23) 0.462
&STA ] +/ GSTPI Hlle/Val and Val/Val 82 0.32(0.26) 0.108
&GSTAI -/ GSTPI Hle/dle 126 029017 0.288
GSTAM1 -/ GSTPI Ile/ Val and Val/Val 68 0.67 (0.46) 0.044

GSTTI and GSTPI Valloslle

GS5IT] +/ G5IP] lledle 121 0.20(0.13) 0.142
GSITI +/ GSIPI INe/Val and Val/Val 80 0.18(0.21) 0.206
GSTT! -/ GSTPI Nle/dle 108 0.39(022) 0.103
GSTT! -/ GSTPI He/Val and Val/'Val 52 0.72(0.58) 0.038

* Regression coefficients.
b p-Value were obtained by lhnear regression after controlling for sex, age, BMI.

smoking status and alcohol consumption
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Table 1. Profile of the atudy population and blood PR, MDA and GSH levels,

Variable Blood Pb Blood MDA Blood GSH
(pofdL) (umolL) (mogfdL)
All (n=370) 485+27T1 7T40+573 31.08 +7.04
Male (n=267) 524 +282 I 7.26 +5.41 309 +7.14
Female (n=103) 384 +210° 7.75+6.50 31.04 +6.81
Age 499 +279 8.08 +6.24 31.25 +£6.590
45-55  yrs (n=144) T e =
>55 yTs (n=226) 476 + 266 £.96 + 535 3087 £7 14
gmz::rg ?;E'_t?;] 6.08 + 3.00 3.04 + 567 3102 + 6.97
- b
Nonsmokers (n=294) 454 + 251 7T.23+574 31.28 +7 34
Cigarett ked d
1]3?;_;]5] SMOREd perday 578+201 7.54 +3.89 30.18 £+ 5.67
1[}-19_{n—32} 6.03+2495 8.02 +3.57 2988772
> 20 (n=24) 6.89 + 3.07 7.96 +2.939 31.25+6.58
Alcohol consurmption
Yes (n=192) P 534 +284 7.33+5580 31.13 #6881
- -
No (n=178) 432+ 245 747 5408 302726
Frequency of alcohol consumption (drinks/week
1_3?“_543; ption ( ) 494 +274 7.11+4.64 31.78 £+ 5 67
16 {n:EE] 558+3499 7.84 +3.497 3226 £+4 87
> 7 (n=42) 599 +437 T.EB+524 3196 +65.84

a, b, o

p=0.05 comparad to male, smokers and  drinkers, respectively.
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Table 2. Genotype frequencies for GSTM1, GSTT1 and GSTP1 (N=370).
Gene Variation Genotype Frequency
w Number Percentage (%)
: Null 121 32.7
il elefion Present 249 57.3
: Null 213 576
GSTM1 Delet
meen Present 157 424
GSTP1-105 lleflle 212 873
(rs1695) lle105Val llefVal 139 376
Val/Val 19 5.1
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Table 3. Blood lead level for different genotypes.

Genotype

Tertile 1

Tertile 2

Tertile 3

Blood Lead (<299 pgldL)  No.

Blood Lead (3.00-6.00 pgldl)  No.

Blood Lead (> 6.00 pg/dL)  No.

GSTT
Nl
Present
GSTM
Nul
Present
GSTP1-105
efle
lelVal
VallVal

219040
2631048

2681046
2124045

210048

2151043
2101048
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447050
1341041

4441050
4311046

442049

4391048
425040
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809214
8691313

87131258
684+ 2.10°

" Sionificantl diferent fom GSTM nul genatype and GSTP llfle, pe0.05, respectiely.

6.204044

44T
9154310"

32
63
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Table 4. Odds ratio for blood lead level according to smoking status and GST genotypes®,
Blood Pb <6 pg/dL vs. > 6 pg/dL
Genotype Nonsmokers Smokers
Variabl
Aanie OR 95% Cl OR 95% Cl
GSTT1 Fresent 10 Reference 0.9 0.6-14
MNull 06 04-1.0 1.1 06-1.7
GSTMT Present 1.0 Reference 1.2 0.7-2.0
MNull 14 09-24 15 10-22
GSTP1-105 lle/lle 1.0 Reference 1.1 0.7-18
(rs1695) lle/Val and 1.7 1.1-26 I 18 1.1-31
Val/Val
* Adjusted for data of age, gender and alcohol consumption.
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Figure 1. Genetic impact on the blood Pb, MDA and GSH levels.




GCLC

(Glutamate cysteine ligase catalytic subunit)
&

GCLM

(Glutamate cysteine ligase modifier subunit)

4 First study of these SNPs in Thai population
J Association between SNPs and GSH levels

4 Influence of SNPs on blood Pb and Cd levels
O Gene-gene interaction : GSTs gene and GSH related gene
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Allele frequency GCLC : rs 17883901

1 M rs17883901 ;. C

I I I ®rsi7ss3001; T

0

Thais Asian Caucasian
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GCLM :rs 41303970 ®rS 41303970 C

rs 41303970; T

Caucasian
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Figure 1. Effect of GSTP1 & GCLC on Blooc Cd, Pb and GSH
levels (n= 1545)

G5TP1lleflle and GCLC
wi

GSTP11leflle and GCLC
hetero & mt

GSTP1llefval &
Valfval and GCLC wt

B Blood Cd (ug/L)
= Blood Pb [ug/dL)
Blood GSH {mg/dL)

G5TP1lle/val &
Val/valand GCLC
hetero & mt




GCLC-mediated elevation GSH level

!

Down-regulation of metal transporters (ZIP8) by
reduced expression of transcription factor Spl

!

Effects on blood metal levels
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Additional information related to biomarkers of susceptibility (SNPs) give

rise to more clarify the influence of gene-environment and gene-gene
interactions on risks to various metabolic diseases and cancer.
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