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2) AtsbM &=AHOxidative damage) 4 At

7h =& 8-OHJG(8-hydroxydeoxyguanosine)2| =44

Ol

Fol Wt

Eo17 in vitro ELISA(JAICA, Fukuroi, Japan)2 ©]-&3te] =% 8-OHdG

2~ o) A3lA DNA adduct, 8-OHAGY A HZH el =4S 9

i

o] #o] =A<}t 1224 <l monoclonal antibody 5009} 50l A &EZ
8-OHdG= F9-¥ % o] 9+ microtiter platesol] 7 7}3Ft}. platesE 2 53¢
3ol 370Col Al 1A ZF vl Fstar, 250u0 PBSZE A oldlitt, HRPZ Z3HE o
A= 22 A 100pe7t FA7bE ar, v gE o, M H Y enzyme substrate®]
100p7F #7F= a1, 1000 1IN phosphoric acid® ®kg-o] wlF2 =it}
AbsorbanceE 3% %9 Spectrophotometer(ELx808, BioTek, Winooski,

VT)Z 450mmel A =4 3 o}
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L} MDA(malonydialdehyde) & A1

MDA+ TBA(thiobarbituric acid)® €o]% adductE °]-&3ed HPLC
2 Z=A59Art. TBA reagent™ Merck(Darmstadt, Germany)& -8},
T2 23 mmol/ oA AREEATE  10nmol®] MDA stock standard
(Aldrich, Milwaukee, WI)& 2470 1,1,3,3-tetraethoxypropane(Sigma, St.
Louis, MO)< 100ml ethanol(40%)°l =oiA wrET TBA-MDA adducts
7} polypropylene stopper® =H]H T} Z+ tubedl, 30040 phosphoric acid,
0.5mmol/ ¢ 7} 2~® 50ul¥ 1500 TBASH =¥t ZF tubesol] vl/lE s}
a, 9507bA] ZFE e o 1417 1 L2 0F fA 9T 18 a 7} tubes7t 9&
o7 5837+ Wzt oj vk methanol 500u07F H7FE Al 7} tubes7h 5l
5000g0. 2 JAE A} A 871 & autosampler vials®E %74 A A1, 204
7} HPLC® #2452t} TBA-MDA adduct”’} isocratic HPLC System
(DX-500, Dione, Sunnyvale, CA)ollA4] 532mmol A =A%t} column <
potassium buffer 50mmol/l, ph 6.8, methanol®] mibale phaseE &
Nova-Pak C18 column(Waters, Milipore, Milford, Ma)°] 1 t}. mobile

phase flows 0.8m¢/min®] 1t}
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k1

(G pg/2)

AA AT AR}

WHO =% 3%

51
(n=230) o ulo)
o ~.» Mean = SD 3.102 + 1214 -
=6 T .
(Min ~ Max) (ND ~ 8.644)
1) 8% &2 #AE=SA : 0.8ug/ ¢

2) WHO-Environmental Health Criteria (2001)
ND : Not detected
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2) dol| E €5 T22 s =%

il

u

A7 FAES YR TR dF Fe yrE Pkac A
AT A T HA o] 30%(697), 1ol 70%(1619)2] xS HAoH,
gl ws dAe WE £ FEI ES FEOR BBIAOY A

%

OF FoIF AolF ol FYTHE 6, 1

it
i)
ofy
-
rlo
off
k1

X 6. AT A Ao w (1 pg/2)

A A oA |
—-value
(n=230) (n=69) (n=161) °
= Mean+SD 3.19+1.21 3.45+1.46 3.10+1.11 ~0.05
‘F%l) (Min~Max)| (ND~8.64) (ND~7.84) (ND~8.64) '
1) 8% &2 A=A - 0.8ug/ 4
ND : Not detected
10 Hg-B Conc. (ug/l)
T e S R
6 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
WHO
4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0

Total Male Female

Y 4 Ee) mE FF S % ww



e FRE GOt Fadel vs) BAGoR oA we FEO
2 gEHYon, NFA BPt FA gl ol ws gigow

¥ 7.9 A SdFF UE dF 2 T (S opg/2)
oE Fa4 WEad 1
—value
(n=230) (n=52) (n=178)

g% MeantSD 3.19+1.21 3.72+1.41 3.07+1.16
e (Min~Max)| (ND~864) (ND~7.84) (ND~864)

<0.05

1) 8% £ A&3A - 0.8ug/?
ND : Not detected

Hg-B Conc. (ug/l)

10

Total Smoker Non-smoker

a9 5 FA ATl mE g9 7&e] vk v
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ol 1236%(22%)EA olguth el 7 A @R Ao
Holm, ¥ A UgAEAA MFAG] de] mE BF Fo HEe

Aol Feld A%e BAY 5 9

22
=

¥ 8 HFAx F Ao mE dF £ 5% (9 pug/2)
H] 5 =} A o] A |
-value
(n=178) (n=22) (n=156) b

g2  MeantSD | 3.07£1.16 3.17+1.72 3.06+1.09 005

2oV (Min~Max)| (ND~864) (ND~7.21) (ND~864) '
D 8% 5o A2 1 08ug/ ¢

ND : Not detected
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Hg-B Conc. (ugl/l)

10

8 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

6 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
WHO

4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0

Non-smoker total Male Female
a9 6. HEAA T A mE dF 29 vE v

5 AT HHA=29 2

o
Ao
Hel

AT WA 95 5

flo

A5 307 HAE AA T 24H(B4.78%) 2 TH =& ¢

AL 407 oA AA = 69 (42.86%)F A 7HE B o] =& oA

Rno g AT
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E 9 A7 B AYY W BF FL FE
S I N N vy

<29 13.04%(9%8) 368 (ND~7.84)

30~39 34.78%(24%4) 3.55 (ND~6.48)

w3 40~49 14.49%(10%) 3.11 (ND~5.03)

50~59 24.64%(17%9) 3.24 (ND~5.89)

>60 13.04%(978) 3.65 (ND~6.99)

<29 8.70%(14%) 3.03 (1.360~3.77)

30~39 16.77%(2778) 3.06 (ND~5.22)

o A 40~49 42.86% (69 ) 3.05 (ND~7.17)

50~59 22.98%(37%) 3.24 (ND~5.28)

>60 8.70%(14%) 3.10 (ND~8.64)

D 8s 5 A=A 1 0.8ug/ 2

ND : Not detected
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E10. F A5 SAd g dF 2 v X (1« pg/ )
F AT &4 Mean+SD (Min~Max)
7 (n=28) 3.68+1.47 (ND~7.34)
A5 (n=13) 3.49+1.12 (ND~8.64)
A AF (n=74) 3.28+1.32 (ND~8.64)
7t A %R (n=3) 1.85+0.86 (ND~2.33)
=2 (n=109) 3.01+1.10 (ND~6.49)

1) 8% &2 A&3A - 0.8ug/#
ND : Not detected

E 1 55758 e 45 58 v 2% (9 e/ 0)
Cigss Mean+SD (Min ~Max)
7ol WA A &5 (n=130)" 3.14+1.25 (ND~8.64)
9 2~33] A% w4 (n=42) 3.31£1.15 (ND~5.89)
A7 1~23] v (n=35) 3.27+1.09 (ND~6.48)
dFdof] 3~43] w4l (n=8) 2.73+0.76 (ND~3.96)
Aol wid vl (n=4)" 4.75£1.81 (2.77~6.99)

1) 8% &2 A&3A - 0.8ug/#
ND : Not detected
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0.873

2.937

Intercept

0.323
0.010

0.113
-0.003
0.763"

1.158

0.050

W f@e

~

B!

0.345
3.272

B
.F_H

MI

a8}

0.215

0.219

-0.131
-0.814

T 2~339]

0.858

o

0.303
1.043

0.063
0.297

T 2~33]
T 4~53]

13]
+ 2~33]

N

0.232
0.255

0.178
0.098

b
T
:Aﬂ
T

18]
F 2~33]

N

D

0.341

-0.170
-0.234"

0.347

EE TR
9 2-39
F 1~23
T 3~43]

0.284
0.286
0.615

0.248
0.042

-0.822
1.518

0.731

]

e

Aol W v

0.111

R-Square
* p<0.05
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pg/ 2, 2ug/ 0 o1t Al 1Fo® EFste]l Hriedth

7}7ko]l AZ75e] vk ERE FAES AYEY
BUN®| 4%, 2ug/ ¢ o]sHHg-B<2, n=69)e] 15 14.27+3.47, 2ug/ ¢ ]+
5ug/ ¢ ©]1sH2<Hg-B<5, n=147)2] 1+ 12.63£3.86, bug/ ¢ ©]’F(5<Hg-B,
n=14)¢] 15 12.89+448%2 #H#A oW FAASRE {3 FF& of
U o™ nomal range(7.8~22mg/d0)E Holui= Al 7.83%(18%)0 &
YEelgth. =% Creatinine® 7%, 2ug/ ¢ ©]3HHg-B<2, n=69)¢] 1H<&
0.89+0.14, 2ug/ ¢ ©173 5ug/ ¢ ©lsH2<Hg-B<5, n=147)¢] 1% 0.81+0.13,
5ug/ 2 ©1’F(5<Hg-B, n=14)9 I1#<2 0930172 #FFow A Ao
2 FY3% AolE #IFET 4 JqArE. HESF normal range(0.5~1.5mg/dl)E
Hoju= A gle Ae® Utk B2 volaz23 25 4, 2ug/
¢ o] 3HHg-B<2, n=69)2] 1&F< 100.24+76.74, 2ug/ ¢ ©1°3 5Sug/ ¢ ©l3H2<
Hg-B<5, n=147)9] 1% 126.43+168.07, Sug/ ¢ ©]1’4(5<Hg-B, n=14)°]

52 110.15+89.45% YEo FAAH O R Fodt =S HoOF Q)
2121 normal range(>300mg/d¢)S Hoju= Algh2 348%(8W)o=2 #&

= A
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dF T2 TE5dE B
A A
Hg-B<2 2<Hg-B<5 5<Hg-B
Mean = SD p-valu
7] = A]
n=230 n=69 n=147 n=14 ¢
78 ~22.0 13.14+3.84 14.27+3.47 12.63+3.86 12.89+4.48 p>0.05
Creatinine 05~15 0.84+0.14 0.89+0.14 0.81+0.13 0.93+0.17 p<0.05
117.58+142.6 126.43+168.0
300< 100.24+76.74 110.15+89.45  p<0.05
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ch 4 A HAL BUlol mE BN 2M XE 2E

AT WgAE gow @ Ay & AL

i)

F HEE E 189
UER ST MDASH 8-OHAG 25 w4l Hls] 4o & S22
Ehiglo, BAMOR Fold £F2 ofugith ARS REE FBow
A9 WEAFREER BRHAOH, AAh5E Hstel TLEI @

T, ad9o 2 Yeliivi (™ 9).

E 18 AT WAl Asd 4 AR 37t

A (n=230)

Al
T Mean+SD
(Min~Max) H4 (n=69) o34 (n=161)
MDA 132.01+£93.94 125.08+84.69 134.99+97.33

(umol/mol creatinine)  (41.62~853.21)  (41.62~534.22)  (50.66~853.21)

8-OHdG 14.97+12.58 14.35£8.91 15.24+13.86
(ug/g creatinine) (2.83~107.82) (3.12~52..33) (2.83~107.82)
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Std. Dev = .49
Mean = 4.74
N = 230.00

Log (Malonydialdehyde)

30

Std. Dev = .56
Mean = 2.52
N = 209.00

Log (8-Hydroxydeoxyguanosine)

18 9. A giAAte] AMEA &4} A E OB

H
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of #EeE W, €T F2 TEF w2 IFA w2 sl HlEA
A= Abshd B Ao FAVE SUbekE AeR YEsoy el

2 fold o7t wARAE gy

¥ 19 8% 52 v 57 2 Astd A A E v
Log (MDA) Log (8-OHdG)

Tt Mean+SD Mean+SD
(Min~Max) (Min~Max)

A A 4.74+0.49 2.52+0.56
(n=230) (3.73~6.80) (1.04~4.68)

Hg-B<2 4.67+0.44 2.59+0.57
(n=69) (3.96~6.21) (1.61~4.43)

2<Hg-B<5 4.77+0.50 2.48+0.56
(n=147) (3.73~6.75) (1.04~4.68)

5<Hg-B 4.79+0.52 2.69+0.45
(n=14) (4.22~6.33) (1.80~3.27)
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8 s ke Tol vs) BAMOE FoI5HA 8-OHAGT F7h51E Fdol

T5 FAAY (n=52) H] & A A (n=178) | p-value
MDA 137.58£101.58 103.39+91.82 “0.01
p<0.
(umol/mol creatinine) (50.59~561.26) (41.62~853.21)
8-OHdG 15.36£9.65 14.86+£13.29
p>0.05
(ug/g creatinine) (3.12~52.33) (2.83~107.82)

D A FAgel AAY @A FAA e
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B

p>0.05

p>0.05

i)

MDA

123.84 151.34

130.82

(emol/mol creatinine)

8-OHdG

(ug/g creatinine)
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p>0.05

p<0.05

T 2~33] F 4~53%] F 63] o] p-value

13]

il

MDA

141.26 172.86 34.67

130.84

(emol/mol creatinine)

8-OHdG

17.73 13.65 18.21

14.69

(ug/g creatinine)
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B -0.01  1.00

C 001 0327 1.00

D 011" 013" 007 1.00

E -0.11 029" 029"  0.05 1.00

F 0.06 -0.04 0.07 007 0247 1.00

G 005 -010 -0.04 004 -011 -0.02 1.00

H 001 -0.16" -0.09 005 -005 -0.02 048" 1.00

¥ p<0.05 % p<0.01 %% p<0.001
A : Hg-B B : Age C : BMI D[ volazzzi
E : BUN F : Creatinine G : MDA H : 8-OHdG
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(ND~8.64)
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Mean=SD

p<0.05

(ND~7.84

(Min ~Max)
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ND : Not detected
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ABSTRACT

A study on the association between factor of health/life

and blood mercury concentration

Moon-Ki Ho
Dept. of Environmental Health
The Graduate School of

Public Health, Yonsei University

(Directed by Professor Dong Chun Shin, M.D., Ph.D)

Heavy metal pollution has become a serious health concern in recent
years. Continuous exposure to low levels of heavy metals may result in
bioaccumulation and adverse health consequences in human. Although,
mercury(Hg) is not a naturally abundant element in the environment,
residues frequently occur in many environmental compartments because
of widespread contamination from industrial and agricultural practices.
This research evaluated Hg-B concentrations of general population who
was not occupationally exposed. And also evaluates the association
between life factor and health effect with Hg-B concentration of

general adult through interrelationship estimation and index about
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kidney function and oxidative damage that appeared by questionnaire
survey and medical examination.

Blood sampling and clinical examination for research target person
and heavy metals analysis were taken in May and September, 2002.
Then I conducted basis investigation of sex, age, smoking etc., and
questionnaire survey about eating habits to 235 participants at the same
time. Hg-B analysis used AAS attached by hydride
generator(Shimadzue HVG-1, Japan) for measuring. I performed logistic
regression and multiple regression analysis using SAS program for
statistical analysis of data.

Hg-B concentration was total average 3.19ug/ ¢ (ND~8.64ug/ ¢ ), and
showed normal distribution on the whole. 35(15.2%) of 230 participant
were below detection limit, and persons who exceed mercury exposure
level(bug/ ¢ ) presented in WHO(2001) appeared by 16(7.0%).

According to multiple regression analysis to search individual life
factor and eating habit that influence to Hg-B concentration of
participants, it observed statistically significant(p<0.05, regression
coefficient 0.768) for smoking of general individual life factor, and
Hg-B concentration becomes lower as vegetables and fruit intake
frequency increase, but it was not statistically significant. Also, person
who drinks alcohol every day than person who do not drink hardly in
drinking habit could observe higher Hg-B concentration(p<0.05) as

regression coefficient 1.518.
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Participants divided to nephropathy group and normal group, and
then observed Hg-B concentration. Nephropathy group expressed
average 5.30ug/ ¢ and normal group was 3.35¢g/ ¢ (p<0.05), but there
was analysis limitation by different -classification number between
groups. Hg-B concentration classified to three range(Hg-B<2, 2<
Hg-B<5, 5<Hg-B) and evaluated differences for kidney function index.
According to the result, difference as creatinine and B2 microglobulin
observed significantly(p<0.05).

As Hg-B concentration classification, MDA (Malonydialdehyde) and
8-Hydroxydeoxyguanosine(8-OHdG)(oxidative damage index) increased
but it is not statistically significant, and MDA was higher in smoker
than non-smoker(p<0.01). Also, the intake amount of roast meat is lead
to increasing 8-OHdG value significantly(p<0.05). It is considered that
oxidative damage influenced in eating habit. Considering factors that
influence to Hg-B concentration, divided participant by high-risk
group(smoking and meat main intake group) and low-risk
group(non-smoking and vegetable diet main intake group). High-risk
group had significantly higher Hg-B concentration than low-risk
group(p<0.05, low-risk  group:3.30ug/ ¢ (ND~8.64ug/ ¢ ),  high-risk
group:4.27ug/ ¢ (ND~7.84ug/ ¢ )). As a result with the logistic regression
analysis on factor which kidney function and oxidative damage index
influenced to high-risk group, observed 8-OHdG’s OR(odds ratio) as

5.393, and creatinine(kidney function index)’s OR was 3.592 as relative
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factor.

Mercury is influenced in human body through various kinds of path
as other heavy metals. Because the biggest part of them is associated
with dietary life in ordinary people, of accumulation amount and effect
on human body tends to appear variously. In recent years, level that is
safe in human body is changing according to new research, and these
level 1s necessary to extended research and re-evaluation. Also,
International organization recommend limit value(0.5¢g/g:WHO/ICPS,
1990) that was protect in dangerous exposure by mercury. But it is not
enough to protect human health as safety device in finny tribe that
human often ingests, so we need to conduct continuous management

and research.

Key words : Hg-B, health effect, kidney function, oxidative damage

life factor
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