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S AR 0.5mg/kg
o= - 718 o F 0.02u8/kg
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W =M ¥ (variable selection)
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3] 7 (all possible regressions) :

A

of

4

L

o

HE )

bl o =

S

3] 7] 24

&g

N

%)

o))

Al F-# e 279 p-

)

Z}

A

tol o] Wi F-grel Aafzl 7]

(forward selection)
o

4%

A2 7124 p-

W
el 3

==
A

=
e
=0
B

1

—

Nfo
-
g
ol
o®

—_—

£
;OD
23|

0
=3

e
el

Y

1

[s)
il

zo1},

Aol %

A2k ol

Fade wagel g

A&
A A ¥ (backward elimination) :

ks

]

7

al

S
&

o 4 o]

%0

X
po!

il

7EA A w ol
— 12 —

=
e

}d

IS

=

e

=

=

d A 3] (stepwise regression) :

v AAAZ

2, A zo] W



A 2 9= (Qualitative variable)

g

&

]

o

1

(1) 7} <= (Dummy Variable)

£ ofu

el Aolebrlun

=

ol

-

ol
TR

w7k A

AHgshobe

=
=

ojth(ol 57+, 1994).

T=

il

S

o
-

N

mw.o
W

ol gatw b5t

=

=

3, o] 7 7} 4 (Dummy Variable)

o

shof of

o

3}

W

A A= 0

171

S

2 A
=

2ol &

94

KO

o

37} AAR A o

k=l

(Partial Correlation Coefficient)

b ARE T (Ol 5T, 1994).

o
fud

SER R

F= Tl

<)

VE Y&

it

N

o}

o

=

-z ol Xl

o wob Qi Yl
Lheb R TH(e] 5 7, 1994).

ko3
T
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3| 7 =l ©H(Regression Diagnostics)
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w 7ol
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2] 5] A

<))
=

Apelel A%
3 el th(4 4

iR

SL
yul

-

Hl o] § el

(regression diagnostics)©] 2}

0

Tl

X
"o

i

B
i

00

)

=

Of

F ooz Xig g #Agel 443

A
it

F g Z]dF 0, &

o

3

2
o) pgel,

o

-

(1) 23F9 7MBHEMAIAA 5, 1999)

i
s
iz

=y
Al

™

F SR Apgoln, 8449

1ol g9 g % Hol T

Of

i jel o

=

i

Az g

gl

ol A

HA ==

13

"

1%

EE

9l

S
™

o]

2‘5‘_]_—

(Uncorrelated), 0¢l

1

U
gl

S
ol &

5

=

Qat 8
=

1o] o},

1
7ol

Al 719
=3} 7k} (Standardized Residuals)

e

=
L

T
Rid

o] z}7]) A& (Positively Autocorrelated)©]

-

fu

&

2o A7) el
(o)

el

[
T

o
o] ¥ -t (Durbin-Watson) A 2 < £3] AEEoo] A

1}, o 7h

(Negatively Autocorrelated), 29 7}7He HA$& F4

7} 7k

]

o

gkl 25 WA 3 <

b3}
=

Foh3tel

-
, 3t

<]
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(2) %344 (Multicollinearity) AE (A3 A

olrt

, 1999)

SHHUSG Atole] Adol AUAA z=od FHE IFARIANAN 74 sHES
#

B F3) 9] 2} (Variance Inflation Factor):® VIF; =1/ (1-R;")

=
518 (Tolerance)ehaL ok, A SHWF7F yojx] 5w

il
a

7b QI E (R =0) VIFS 38X 1o Ha, jiA =dwirst o
3 gAs AAAAT AFHER=1) VIF = ool &&= 00 @t 744 &

VIF #ol 10& ¥9AY 7Hd 22 s&A7F 01 olstd W d3addol vt

AL, FHA5 F Avgel 102 oW HEIAYL s, Aue e

T2 e AFHHZF 90% ol dWsts SHMEe b 7 ) ol W uF

dolele] ojdl WalE AMe W F48 wdo] ojus M= A
Aol Z, @ @ AAY AN D HALH LS & AR BE AAES
AesAq @ SARAY Ansl 2 Aol welw o AAE 9 (nfluential

Point)ol2tar &k, GFH S dolE MAA AAs = 5 7hsd 2A= FH I

_15_



X =
oA A o
Tl A= 20 =
= 034 243
. 1__7:]
R84 TN FEAY @
=L Z2 3
% % A%
EU AR

& A A oz zAbY 2SSAE
7 /\]— ”9,] Q]
A3k o
o =2
1/\].5] ivé‘ﬁ]-/hg
=

1o,
fo
ofy
B
rlo
off
ki
o
il
M
N
>,
)
it
il

s,

% 3
A ]_ J_;/\]-q}?;],' ;"]
l

_16_



913t 2Abaql 2919 ol

6
o] 20039 109 25¢F-H 11€ 22¢€71A] o] Fo Hom, mA, ofE F&E A9

2 AREAS 474 Y £ e 3 A9S gANger AAgstda, A
ol 25 AYS #Aotata]l 2AGY 724 (g2 LEse] 2AEZ HAAEY

AL = ~ A<
L. =29 MiLZ=+F A

2F e BHE £eg A42ANN B9, $2378 YA BASE

Wy F o] A g e Abgdtl e, 5M HCIOl 4Hd skel A 0.3% NaBH,F

AAS-6800, Japan)E o] &3}e] 3gdr)siHor BEAS & QF creatinineS ©] &

A

1o

F 3-19% 2ok

M
1%
N
rlo

sto] ®Agssied, 717 4
AZER A4S 93 Hg =842, 4, Spph)S AldrichAte 1,000ppm &4 &
THTE S48t Axston, AR Ay 9 B4 dag NFES v
I} o] Az
6% KMnOs= 500m¢ volumetric flaske]l KMnOs(Junsei) 30gS ¥ & X A7+
A FR5E A9 AzsAer, 20% NHOH-HC 2 05% KCrO; &2 77
9] 100m¢ volumetric flaske]l NH>OH-HCIl(Cica-MERCK) 20g¥ K:Cr:07(Tedia)

05gS ¥ § 247A SHFE A A=At 03% NaBH, + 0.5% NaOH &
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g8 500m¢ volumetric flask®l NaBHa(Aldrich) 1.5g3 NaOH(Junsei) 2.5g<

ol

S Z FANA EHFE AY AFsH on, 5M HCIS 500m¢ volumetric flask

o HCl(Junsei) 106mE Y1 SFFTE EA7HA A Az o

=51

#F 3-1 LAFEFF=AS] 717 2 B4 E20(2F He)

Wavelength 253.7nm Sample introduction manual

Slit width 1.0nm Signal processing Peak height
Lamp current 4mA flow rate 5m¢/min
Replication 3 Pre-spray time 3sec
Repetition sequence SM-M-M" Integration time Bsec
Background correction D2 Response time 1sec

* S—spray, M-measure

il

AR AL et 2ol G EEEY L mA RS

|

S

24

o

== 1
K=

|

H 7} §0& conical tubed] 22 10m0 FHe ¥ FAF(Junsel) SmE 7HSe 54T
gz 4A7F B wAEFen, o]F 6% KMnOs 75mE HH3 713 &

o A @& &, A2ZASl Tributyl phosphate(Fluka) 0.02ml# 0.5% KoCr:07
0.5m, HNO;(Junsei) 2m0 S z+zt 743 & = H 2 47X A ).

AAE7E 29 A8552 HVG-1& AR&ske], 5M HCISl Abd skl M 0.53%

NaBH, + 0.5% NaOHe|] #A19 g A $8 G AAMHg") Z43Art.

FA e F 2AAYE 3090l e, B AT 2489 Fo] F& B4
Aol Z a3k &<l 10mee]l HA &= 37Ee A 2727 o] ARS o At

(i 3-2).
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3-3. AEAe A4
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A==
T

#el

A

g sy ge B3 (Partial correlation coefficient) €]

(variance)el]

(1992) ]

=4
[e)

F 22 AFE Sartor

At

5

48

Ao A

=
=

3 7 Al 5=

RO

ol

o
H
Ho

ol

ke,

3

o A H] 2L

=3E =

I
il

o] AAde d&Fedy 1 AL Bi

o5

3] 7] & A

S

s

AL(A(3.1), o] AR F& TEE

4+

oV

il
M
Ho
o}

¢

Njo
o

w
ﬂmO

—

0

(3.1)

Yobs_ZBi(Xi_Xi)

Y adj

Y adj

o))

Az
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DR

Bi

ﬂmo
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o)
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;OO
BO
ylo
w
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3
0
B
o
7
Mo
aih
)

&O

X1

S

c A

Xi

o}

A

S

ol &3stal A

o
=

RE FAEA S SPSS Ver. 120
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B AT AN 259459 FE F odelglon Aoy gupms

£ 4-13 2ok AR o 2A e Aol 393} 63 B

7 oestael ula Be Aow Urhd W, sEAee 38hde] we st
g

2e Aow Yegr 2y A

< oY A (p>0.05).

E 41 ZAA 25N Adu gy By (9] : (%))
[SINRE| 21 9 A 4 —val
T ° = =AAS | ozAY | mEAY 7 bvatue

o o} 28 (59.6) 27 (60.0) 20 (50.0) 75 (56.8)

3 o o} 19 (40.4) 18 (40.0) 20 (50.0) 57 (43.2) 0.580
2 A 47 (100) 46 (100) 40 (100) 133 (100)
o o} 32 (68.1) 30 (58.8) 22 (52.4) 84 (60.0)

6 o o} 15 (31.9) 21 (41.2) 20 (47.6) 56 (40.0) 0.313
2 A 47 (100) 52 (100) 50 (100) 141 (100)
o o} 60 (63.8) 57 (59.4) 42 (51.2) 159 (58.5)

Al o o} 34 (36.2) 39 (40.6) 40 (48.8) 113 (41.5) 0.232
2 A 94 (100) 96 (100) 82 (100) 272 (100)

2 25SAEe AASALS ¥ 420 JEATh dAHewE o &
%

99 sgEel A L

e
>
18
1o
Lot
0%
il
K3
o)
:(.)1:‘,
e

A e @S ngov, 38d el du 2 A, 639 dob 4% 59 g

ol tal M= Aol el AolE vEl A tH(p<0.05).
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¥ 4-2. AU 255 A9y A9, A%, AF
[SIRE R PSRt 3 A ° -value
B el B EAAY | fEAY | sEAY A P
A # (years) | 8.68+0.48 9.07 = 0.62 8.85 +0.37 8.87 £ 0.53 0.019
2178 (em) 131.76 £5.76 | 134.01 £6.16 | 136.07 £5.64 | 133.72 £ 6.05 | 0.047
ol | A (kg) 32.01 £796 | 33.64+860 | 31.22+6.22 | 32.39 +7.75 0.545
BMI 18.27+3.46 | 1855+ 3.58 | 16.80 +2.83 | 17.98 + 3.38 0.186
. N 28 27 20 75
° A # (years) | 8.89+0.32 9.11 £ 0.68 8.85 £ 0.37 8.95 + 0.48 0.208
2178 (em) 131.68 +7.71 | 135.37 £6.21 | 132.30 £5.20 | 133.06 £ 6.52 | 0.187
oo} | AE(kg) 29.66 £564 | 31.93£7.77 | 29.45+530 | 30.30 £6.27 0.418
BMI 1998 +194 | 1722+ 3.06 | 16.71 £2.12 | 16.96 + 2.37 0.807
N 19 18 20 57
A # (years) | 11.66 £0.48 | 11.73+0.45 | 11.68 £0.48 | 11.69 + 0.47 0.808
217 (em) 146.25 £ 6.82 | 152.50 + 7.09 | 148.34 £6.13 | 149.03 + 7.21 | 0.002
ol | A& (kg) 4329+ 11.75 | 47.07+990 | 41.98 £6.55 | 44.30 £ 10.06 | 0.152
BMI 19983 +4.17 | 2014 +3.42 | 1898+ 1.86 | 19.78 + 3.42 0.440
6 N 32 30 22 84
A # (years) | 11.87+0.35 | 11.76 +0.44 | 11.80 £0.41 | 11.80 = 0.40 0.748
217 (em) 150.03 £ 7.03 | 150.66 + 7.30 | 149.74 + 7.05 | 150.16 + 7.02 | 0.915
oo} | AF(kg) 4459 £ 10.08 | 44.13 +9.22 | 43.35 +11.10 | 43.98 £ 9.98 0.934
BMI 19.71 +3.56 | 19.25+ 2,67 | 19.10+3.62 | 19.32 £ 3.23 0.860
N 15 21 20 56
A= (years) | 10.27+157 | 1047 +1.44 | 10.33+1.49 | 10.36 £ 1.50 0.753
2178 (em) 139.49 + 9.63 [143.74 + 11.42| 142.50 £ 8,51 {141.81 + 10.16| 0.067
ol | A (k) 38.03+11.56 | 40.71 £ 11.44 | 36.85 £8.34 | 386383 +10.81 | 0.180
BMI 19.18 +392 | 1939 +356 | 17.94+259 | 1893 + 351 0.100
A N 60 57 42 159
A # (years) | 1021 £1.53 | 1054+1.45 | 1033 +1.54 | 10.37+ 150 0.632
2178 (em) 139.78 £ 11.79]143.60 + 10.25(141.02 + 10.75[141.54 £ 10.92| 0.309
oo} | AE(kg) 36.25 + 10.82 | 38.50 + 10.48 | 36.40 + 11.10 | 37.08 £ 10.76 | 0.597
BMI 1818 £3.06 | 1832 +3.00 | 17.91 £3.17 | 18.13 + 3.06 0.835
N 34 39 40 113
I, ME2 = A 23
25 SrRE gdoR & dEAdse tea gol vehwt
SRme AHEA 2 AE - AAH FEE E 4-3¢) UEY led, ey
dAF e @A d(eimyd olmd zhzh 3894, 4254)0] EAI(3824], 41.04) 2 =
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Z(37.6A4, 41.84Del v w=A yEset A H3te] Fofd AolE UEt A= @

A H(p>0.05).
»uy HEeEe 5 oade ARAA 497 JEAGAA olv g ofn
Hol 247} 23.3%, 21.6% 2 YEFY ZA(15.7%, 9.4%) B 5&(10.3%, 2.6%)4 H]

)

=7 e HH(p<0.05).

A oAl 50% ot $HE A ATRE F 5

uls
offt
R
)
o
fr
Ho

ol gk ol 5 Hol A F3kth(p>0.05).

% 4-3. 25 B JAAEH 9D A - AA A (9] (%))
A9
3} = T B - - p-value
EAAY | EzAY | 5EAY 7
o o Y 63 (69.2) | 48(62.3) | 54(71.1) | 165 (67.6)
" . of W A 25 (27.5) 27 (35.1) 19 (25.0) 71 (29.1)
; o j} B -] 1(1.1) 2( 2.6) - 3(1.2) 0.322
71 B 2(22) - 3(39) 5( 2.0
Al 91 (100) 77 (100) 76 (100) | 244 (100)
@l ojm] | meantS.D. | 382+34 | 389+49 | 37.6+39 | 38342 0170
(&9 - A | N 91 92 77 260 '
@17 ofm % | mean+SD. | 41.0+43 | 425+56 | 41.8+48 | 41.8+49
. 0.120
(&) : A [N 85 90 76 251
ZZo|at 2(22) 4( 4.4) 1(1.3) 7(2.7)
qe e = = 12(135) | 17(189) 7(9.0) 36 (14.0)
(“ o © u; Lf) TR 66 (74.2) | 54(60.0) | 65(83.3) | 185(72.0) 0.064
th o] 4 9(10.1) | 15U6.7) 5(6.4) 29 (11.3)
A 89 (100) 90 (100) 78 (100) | 257 (100)
ZZo|a} - 3(34) - 3(1.2)
d e = = 8(9.4) 16 (18.2) 2( 2.6) 26 (10.4)
(of H;Xf) i = 51 (60.0) | 41 (46.6) | 60(76.9) | 152 (60.6) 0.001
th &l 26 (30.6) | 28(31.8) | 16(205) 70 (27.9)
Al 85 (100) 88 (100) 78 (100) | 251 (100)
& 2~ = | meantSD. | 288+179 | 249+158 | 303+11.2 | 281+ 15.3
(1)) | N 46 41 46 133 0238
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E 44 zestAEe ATFRA (sl @ E (%))
] . A i
¥ S T T T edAe | oz=AY | 5249 A | pvalue
= A 92 (98.9) 1( LD | 143192 | 107 (42.)
— o & - 82 (93.2) - 82 (32.3)
AFAS = 1(1.1) 5(57) | 5908 | 65256 | 000
Al 93 (1000 | 88(100) | 73(100) | 254 (100)
zaad | 91 (96.8) 6(6.3) | 28(346) | 125(46.1)
(21305, [olde 3(32) | 90938 | 53(654) | 146 (53.9) | 0.000
3kmelul) | 7 94 (100) | 96(100) | 81(100) | 271 (100)
=z | d 58 (63.7) | 51(54.3) | 64(780) | 173 (64.8)
(FE234, | b e 33(363) | 43457) | 18(220) | 94(35.2) | 0004
100melul) | A 91 (100) | 94(100) | 82(100) | 267 (100)
ol v} &/ g} 20 (21.3) | 26(27.1) | 54(65.9) | 100 (36.8)
FE (1291 S) 30(31.9) | 1115 3037 | 44(162)
AF ) u}%—ﬁi 7074 | 27281 | 130159 | 47173 | 0.000
(n}o B 37(39.4) | 32(33.3) | 12(146) | 81(20.8)
741 94 (100) | 96(100) | 82(100) | 272(100)
AZ7)7 | meantS.D. 612+ 384 | 6.26=3.96 | 6.08+390 | 643+393 | .
(9] : ) [N 91 95 82 268 :
F 44T 24 Ee] AFEE U deEA AR, FAA [l Ho
A 30%, o smelvle] FPAe] QAo e deHE EAAHo] 968% %

7HE =4 vER e, $E34.6%), 91E6.3%)w o2 e tHp<0.05). ©l ¢ 2

of mEAGe] &AL Wa wo el olft FEAY 2EGYY ARt
Aol Feel Qi e BAAA Ee s 97 WEeE ARH o b
FAG WA F AFAG] EA'Rn 9 A7 192%7 A9 A B
ol glg Aow Ardn

22N (FE 244 olde] EzelA o 100melu) A%l Ro] dhalAE

3 A B 50% ool ‘aEna SHItd e, sAHeRE Fo7 AolE

_27_



o (65.9%), 71571 ZH2F 6129, 6.261, 698 R Fo 3 o] E Ko

A A (p>0.05).

¥ 45 255 AFFH L FAEAL (9] © (%))
N A9 -
& = T Y 249 [ 9249 | 5249 A |povale
HEE A A=t 40 (42.6) 35 (36.5) 49 (59.8) 124 (45.6)
&E F e A=t 49 (52.1) 51 (53.1) 30 (36.6) 130 (47.8)
A7t Al AR &=t 4( 4.3) 9(94) 2(24) 15 ( 5.5) 0.044
&5 A7 (B EREAY 1(1.1) 1( 1.0 1(1.2) 3(1.1)
Al 94 (100) 96 (100) 82 (100) 272 (100)
e A =¥ |mean+S.D. 89.0+554 [121.2 £ 108.0| 756 £50.6 | 96.4 £ 79.5 0.000
AIZE (3] &) N 87 91 77 255 ’
A= 2 o 64 (68.8) 68 (70.8) 42 (51.9) 174 (64.4)
Solz om ol 2 29 (31.2) 28 (29.2) 39 (48.1) 96 (35.6) 0.017
Al 93 (100) 96 (100) 81 (100) 270 (100)
s o 28 (30.1) 40 (41.7) 15 (18.8) 83 (30.9)
o B ol @ 65 (100) 56 (58.3) 65 (81.3) 186 (69.1) 0.005
Al 93 (100) 96 (100) 80 (100) 269 (100)
P VE F FAA} GO A9E TAAS W(FAANA = A9 GUe'm 79

SAEY A 2 HHFALEHE ® 459 2ok FAEY JALHE B
T ATEE 5 AV A BEA g AsThd g oEAge e =

BTk 36.5% % A (426%) B FEAA(59.8%) W& A e
won, MR R B 94%(EA 43%, FF 24%)E =A JdEY A5
N9 8 e 7t

EAR02E o8 AolF BHp<0.05),

ki
>

R oEEAGS A vE A E2 AR yEyion

b

SgEe] % F 3%, vidolh wold B3 g PulA mi ARe o
zA o] 12128 0% e A(RA 8908, B 75680 ma PykelA mu
= Al7tol e Aoz e TH(p<0.05).

HE F BARC el Gl $EAYGLI% EAG88%) B olEA

(70.8%)° ®l3] A YEloew (p<0.05), AL NHHEFAAROIE T FIA
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7 e ASv HHFAA R gigte ol Aow HF) gENE w&
A9 (18.8%)°] tt& F AH(=A] 30.1%, & 41.7%) B8] A UElg ey &
AAezZLE §938 2ol E EFN S THP<0.05).

AFEA S FTREE(E 4-6) 3 A9 BF 55 £ AL ES T2 ALES
3= Ao Yeon(65% o), s&2A G ool A4 AlgH| &l 77}

11.6%, 86%%, =A(1.1%, 0%) % oJ&EA

18
w

(

FERE AGUE FoF Aol7t gl AOE L tHp<0.05).

2%, 2.1%)°l ml&f EA e, 4

¥ 46 2ESAE] AEA R (9] @ (%))
- . S A 9 o
° " =AAS | dEAY | mx2AY A bvatue
T = 60 (64.5) 54 (57.4) 22 (31.9) 136 (53.1)
AT E 29 (31.2) 22 (23.4) 26 (37.7) 77 (30.1)
Al A = - 7074) 5(07.2) 12 ( 4.7)
S oF & & 1(1.1) 3(3.2) 8(11.6) 12 ( 4.7) 0.000
A &F - 2(21) 6( 8.6) 8( 3.2
7] E} 3(3.2) 6( 6.4) 2(29) 11 ( 4.3)
Al 93 (100) 94 (100) 69 (100) 256 (100)
25859 SAZEY HANE(E 4-7) 2, §79 A4S =A 2 ojzAd
& F 2~33 AT Swd A4St AF wgd wd(Zd7 505%, 52.6%),
Eza e Ao F 13 wukel A9l 60.0%E 7hF Bgoy Adwz &

I A (A, AR, T S)e] Aede B, oF, vEAY BT F
2~33 AT SHI F9Ut g wkom (47 46.8%, 34.4%, 47.6%), A1 9
HRE folg aeol7h gl Aex YEEtH(p>0.05).

oA F (YA, 2AHF) AARNES] A =A B EZAAAgNE F 2~38 4]

Advia ewd A9 b R wA(2d7 500%, 438%), wEA L

ol
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g mwte]l 531%% 7Fg ZA Jewd. g F 48 ol AHsgu Sy
A B 06%, ol 211%, v& 49%% cE&A el tpE F A9 ug &
A e EH(p<0.05).

ol FE AT e HANES Feos oEAYgel =A B FEAA
Al =4 detsom (F 28] o HANE ofEAY 406%, =AAG 245%, &

E49 198%), EAHCRE Fod 2ol S YU THpP<0.05).

HdF HHANES] AeE vid 13 o) ATt SHSG AT =AAY
74%, A1EA9 260%, sEAS 122% 2 HEY ojEX 9 s ThE F A
ool s e FAdF AANET £ AoR HERSTHP<0.05).

AWell FANE 7hEAE(F, 244, oFA 5)9 dfde Az fo%

ol & HolA = e tHp>0.05).

% 47 2TAEY S4E HAINE (&9 H(%))
‘ I
TR T A [aeqa | seas A pvalue
F18v T | 42(452) | 44(463) | 48 (60.0) | 134 (50.0)
o x m |7 2~39 47 (505) | 50(52.6) | 29(36.3) | 126 (47.0)
AANE |5 4~63 3(32) - 3(38) 6(22) 0.155
F ) (o 1504 101D 101D - 2(0.7)
7 93(100) | 95(100) | 80(100) | 268 (100)
F 18w | 6(64) | 11115 | 5(61 | 22(81)
o x m |[F2~39 44 (46.8) | 33(344) | 39(476) | 116 (42.6)
AANE  |F 4-63) 26 (27.7) | 22(229) | 17207 | 65(23.9 | 0224
(M) Jo) 1804 | 18(19.1) | 30(31.3) | 21(256) | 69 (25.4)
7 94 (1000 | 96(100) | 82(100) | 272 (100)
F18me | 38104 | 28292 | 43(53.1) | 109 (40.2)
o n g |F2~39 47 (50.0) | 42(43.8) | 34(420) | 123 (45.4)
AANE  |F 4-63) 8(85) | 15(156) | 4(49 | 27100 | 0000
(f A 5 Jo 135104 1C1D | 11315 - 12 ( 4.4)

B

94 (100) 96 (100) 81 (100) 271 (100)
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E A7 2RSS S E AFANEUAS) (9 - H(%))
3 = - . - p-value
EAAY S FTEA4Y Al

13] W]t 66 (70.2) 53 (55.2) 62 (76.5) 181 (66.8

T+ )
F A% % o-38 | 23(245) | 30(406) | 16(198) | 78(288)
ey Famea | 3(3n | e(2n | 3(an | 8(30) | 00w
A =) (218l | 22D | 202D - 4( 15)

7 94 (100) | 96(100) | 81(100) | 271 (100)

F 18w | 19(202) | 14(146) | 11(134) | 44(162)
o n = |F2-33 | 41(436) | 34(354) | 4(37) | 119(438)
JANE |F 4~68 | 27287 | 23(240) | 17(207) | 67(246) | 0008
G o pglely | 7(74) | 25(260) | 10022) | 42(154)

7 94 (100) | 96(100) | 82(100) | 272 (100)

F 18w | 56(596) | 59(615) | 57(704) | 172 (63.5)
o o= |F2-33 | 32340 | 31(323) | 19(235) | 82(30.3)
HHANE | 4-63] 4043) | 5(52 | 4049 | 13048 | 0780
CFEAE) Jo 1golg | 202D | 1010 | 1(12) 4(15)

B

94 (100) 96 (100) 81 (100) 271 (100)

ZAPZA kS HEEI Qe JAE(E 48 E=AAY 204%, o1EAY

14.7%, 5&A9 195%< Aoz Y ow (p>0.05), ZAIA YT s&EA 99

<%

AELS FEA (T2 526%, 40.0%)9 71k 59 As5A (L2 31.6%, 40.0%)=

FE B8z Ao yYegyon oEAde A9 x84 (500%)S 7 wol
5E&FA Aoz HEut(p>0.05).

2 A A FAAR(FERAR)E T2 Ho] d=7tel ik dZel sl

H

A agnm $ud 497 EA9e] 2L1%E BHE F AGEAAY 141%,
FEAY 148%)) Wa =7 dehgo, BAMOEE fo@ ol nold ¥

H(p<0.05). TAAR 4

:i
>
o
18

Al B 54892 o3 AolE YA &

%t (p<0.05).
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Jg-ct, EAA

/g-cte To=E

b
g

18

Rk

2.83ug/g—ct, 3&AF 2.40ug/g-cto]

EEE
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SAME E=AAY 3.29ug/c-ct, D1EANG 2.66pg/g-ct, FFEA
=A JE
< ofY A (p>0.05), HAS Ag o E=A

e FEOR e (p<0.05),

% 4-8. 2538 A9 71 A4 H (&9 H(%))
) A e
TR T T | aeAe | sede 7 p-value
o w g | 19(204) | 14047 | 16195 | 49(18.1)
o o |elye 74(79.6) | 81(85.3) | 66(305) | 221 (81.9) 0.556
& A | 93(100) | 95(100) | 82(100) | 270 (100)
3 %A 10 (52.6) 4(28.6) 6(40.0) | 20(4L7)
B g oo | AEA 6 (31.6) 7 (50.0) 6(40.0) | 19(39.6) 0735
G T B 3(15.8) 3(21.4) 3(20.0) 9(18.8) '
7 19 (100) | 14(100) | 15(100) | 48 (100)
] B 13141 | 201D | 12(148) | 45(16.8)
3 f ol & 79(85.9) | 75(789) | 69(85.2) | 223 (83.2) 0.381
R 92 (100) | 95(100) | 81(100) | 268 (100)
=325 | meantS.D. | 561 +57.1 | 536 +50.4 | 551 + 20.6 | 54.8 + 46,5
%3 T IN 10 14 7 31 0992
MALETZF A 22
o9 ¥E ¥
SAEe Add 2% £ BAEGE gege 9 oEA9 338

18
N
(@))
[N
=
oQ



rr

SgEd 2% o vEE Adeldder whdd S%e Aot weia
A (2.5608/L), o1&A(2.30pg/L), 5EAF(2.26pg/L)°] £ =2, o
49 Agels EAAGGI3u/L), FEAGQC63ue/L), A EAD(182e/L)Y %

o= ®i wEod, o5 A9z 8% 5L ARFEE T8 Aol 2 vheh)
%

N
s
o=
1o

LI (p>0.05). 121} g Ae

Aot A&7t F9 s zbol & Y ER A TH(p<0.05).

¥ 49 2% & 447
S =] ;fL H X] Q _ 1
c - eAA | JzAYq | sEA A bovae
S A (ug/L) 256+ 156 | 230158 | 2.26+1.99 | 2.39 + 1.68 0.614
ool | B X (ug/g—ct) | 2.83+£2.03 | 3.38+263 | 240+ 1.88 | 2.91 +2.25 0.094

N 60 57 42 159
A A (ug/L) 3.13+3.33 | 1.82+1.23 | 263+ 1.95 | 2.50 + 2.32 0.050
o o} | A (ug/gct) | 329+3.02 | 266+ 221 | 262+ 2.02 | 2.83 +2.42 0.430

N 34 39 40 113
=74 A (ng/L) 276+£235 | 211146 | 244197 | 244 £197 0.071
A B AR (ug/g—ct) | 3.00+243 | 3.08+£248 | 251 £1.94 | 2.88 +2.32 0.213
N 94 96 82 272

to the right) #EE VeEhiQov, Angor NAgdy Ere 8% FeBE
=

2 24# A 5ug/g-ct 1 EES

fr

TEE HAth
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RETZ(TARH)

e

Mean = 3.00
Stol, Dev= 243
=194

Mean = 3.78
Std. Dew = 5,58
h=98

ug Hg/g-creatinine)

e

ke

Mean = 3.13
Stel, Dev = 12,80
=274

vom oo

o
o
o
o
oo'e
[ZET

© »
5 = (ug Hg/g-creatinine)

|EFE(0/0H

e

e

Mean = 2.91
Stel, Dev =225
N=159

Mean = 3.43
Std, Dev=524
M=115

E=(ug H




Aol e 8F F

rlo

5=

BF BAFoR F93 AolE HolA FATHp>0.05).

i
v
o

B=)

e
o

e

¥ 4-10. d™Hd WE 2% F& 5L (9 pg/g—ct)
3 L] A= (A) N(%) FeE = p-value
8 16(10.1) 3.01+211°
9 53(33.3) 3.13 £ 2.63
g o 10 6( 3.8) 1.73 £ 0.97 0.669
11 26(16.4) 3.00 + 2.38
12 58(36.5) 2.78 + 1.94
A 159(100) 291 + 225
8 8 7.1) 4.24 +3.93
€ 44(38.9) 2.75 £ 2.73
10 5( 4.4) 1.15 £ 0.61
o o} 0.262
11 11C 9.7) 3.68 £1.04
12 45(39.8) 2.89 £ 2.04
A 113(100) 2.83 £2.42
24( 8.8) 3.42 £ 2.82
97(35.7) 2.96 £ 2.67
10 11( 4.0) 1.47+0.85
A 0.235
11 37(13.6) 2.90 £ 2.06
12 103(37.9) 2.83 £1.98
A 272(100) 2.88 £2.32
* Mean £ S5.D
(3) ¥2d AFoe] BE 2F £ FE uE
puye AEGYe FEelet, 1E, YEolPon AERH 2F £ BE
E Al o 4-11, 12). FRde ausaE(HEe)d e dut a5

rlo

nolq 2

%k

Hp>0.05).
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¥ 4-11. ofHx] HFgH W& 23T F& F (9 pg/g—ct)
3 ! ol A HFEH N(%) FeE = p-value
F &0l 3} 14( 9.5) 2.29 + 0.98
1% 89(60.5) 291 +2.24
d o 614
" t o] o] 4 44(29.9) 2,84 + 2.29 06
A 147(100) 283 +2.17
ZZo|3 15(14.4) 313 +3.14
1z 63(60.6) 315+ 2.65
o 0.235
i ' o] o] 4 26(25.0) 218 +1.27
A 106(100) 2.90 + 2.48
F &0l 3} 29(11.6) 2.73 +2.36
nE 152(60.6) 3.01 + 2.42
4 A = 0.442
] o] £ o] 4 70(27.9) 260 = 1.99
A 251(100) 2.86 + 2.30
¥ 4-12. oy HF g g 23 £ 5L (&9l © pg/g—ct)
%! L] oMy FF e N(%) Fe = p-value
F &0l 3} 25(16.7) 3.47 + 2.56
% 105(70.0) 262+ 1.80
3 o — 0
ST 20(13.3) 3.46 = 2.07 089
A 150(100) 287 +2.15
F &0l 3} 18(16.8) 3.39 + 3.03
1z 80(74.8) 288 + 2.42
o Q
“ t o] o] 4 9( 8.4) 1.96 + 0.99 0360
A 109(100) 2.89 + 2.46
e 43(16.7) 344 + 274
1ZE 185(72.0) 273 = 2.09
4 A 0.178
] o] o] 4 29(11.3) 3.00 + 2.61 7
A 259(100) 2,88 + 2.28
Q) AF8F & 2F & 5% "
A g 25 A5 AFIEY WE 2% 2 =55 HUEAY. AT
g mE 8F F& FEE e A9t BAYCE fo% A)E B
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B odEzAYe] & A=A, A9 vl |
FEow UEytHp<0.05). E£3 AAHos woe
2 Fo3 AolE HolA fskony, sEA G

We Grds APAGe AFat

qgats 1w e Add AFae gaAttd A4 Ao E HolA &gk
oHp>0.05).
X 4-13. AF3EY 2 8F F2 7% (9] @ pg/g—ct)
Bl = A 2] AT % N(%) F2E = p-value
= Al 67(45.0) 2.80 + 2.00
AFA A -
1A g o | BE 32(215) | 2.39+196 0,034
" o] & 50(33.6) 3.64 + 2.70 '
A 149(100) 2.99 + 2.29
= 40(38.1) 3.20 + 2.99
EZz 33(31.4) 256 + 1.81
o [e)
a ¥ o] & 32(30.5) 273 +2.38 0.421
A 105(100) 2.89 + 2.48
T A 107(42.1) 298 + 2.42
) P 65(25.6) 247 + 1.88
=] ©
= A ol 82(32.3) 2.29 + 2.60 0.062
Al 254(100) 295+ 2.37
V o 77(48.4) 2.83 + 2.06
—'11;1—?_% Lul— o) .
° b ' ol e 82(51.6) 2.99 + 2.42 0.665
o 48(42.9) 3.25 + 2.94
o
i ' oly e 64(57.1) 250+ 1.92 0.106
] o 125(46.1) 2.99 + 2.43
2
- A oty ¢ 146(53.9) 277 +2.22 0.441
o 110(71.0) 285+ 2.19
rgold ur o .
e K " e 45(290) | 3.18+246 0404
o 63(56.3) 290 + 2.55
e}
i " s 49(43.8) 277 + 2.29 0.793
] o 173(64.3) 2.86 + 2.32
Pl
A e 94(35.1) | 297237 0.726
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G S ARH(E 4109 BE RF £ FEE WEA At 499 add g
A FAF AolE molA FFoM, Y EHAEY BHFA oo me

ARz o3 o]2 molx &gkor}(p>0.05),

AnE we ddAel wal 1gA e gAAel £ Fudow ge #A=

E 4-14. A H Sl e 23 £& Sk (9] & pg/g—ct)
& = A | & 12 N(%) FeE = p-value
71(44.9) 272 +1.86
A2 & et iu [ 87E55.1) 3.06 + 2.54 0.354
o 53(47.7) 3.14 +2.72 0.174
i o oly 58(52.3) 251 +2.12 '
K 124(46.1) 290 + 2.27 0808
4 A o & 145(53.9) 2.84 +2.39 '
50(32.1) 2.99 + 2.29
ddgddy | @ o jbl 9 106267.9) 291 +2.27 0829
o 33(29.2) 2,65 + 1.90 0.599
a < o & 80(70.8) 291 + 2,61 '
] el 83(30.9) 2.85+2.13 0.850
g s 186(69.1) 2.01 + 2.41 :
A2 FA g oo [ 27(17.3) 2.70 +2.27 0564
A5 o] B " ol & 129(82.7) 298 +2.27
o 18(16.1) 3.03 + 3.39 0799
o o 94(83.9) 281 +2.22
K 45(16.8) 2.83 + 2.74 0.847
4 A ofU 223(83.2) 201 +2.95
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(6) AEadd e 2F F& 5= v

&
Hle) e fEe Uehlidley, Fo38 AolE wolA = &kt (p>0.05).

E 415 AFEA T mE 2 & v R (9] @ pg/g—ct)
B = g k| & 12 N(%) FeT = p-value
g2 FEE 85(58.2) 3.33 + 2.44

AN E 42(28.8) 253+ 1.60
w of | AT 7( 4.8) 2.10 £ 0.97 0.194
S B Aok 12( 8.2) 3.24 + 3.41
% A 146(100) 3.04 + 2.29
FEE 51(51.5) 253+ 1.84
Aro & 35(35.4) 353 +3.31
o of | AEABF 5( 5.1) 224 +1.15 0.264
S 3 AokF 8( 8.1) 261 +1.28
% A 99(100) 2.88 + 2.44
TEE 136(55.5) 3.03 + 2.96
Aro & 77(31.4) 299+ 2.56
A A | ABAT 12( 4.9) 2.16 £ 1.00 0.674
S 3 AekF 20( 8.2) 2.99 + 2.73
A 245(100) 297 +235

SAE NANEA UE 2F £ FR(E 416% 15 13 oaw dAsE
%

A9k 17 28 o4 AASE A9 PRl wmstgr,

ol f AFME B2 2F 5 wx waelA el 4 15 28 o
g AR 497k 13 18 osE HA%E A5 e fela we £FO
2 vEdon, ol ANG v FAs BE fo@ Aol: weld @9

oH(p>0.05).
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==
0
>
dlo
i
it
i
AN
2
=)
i
fo
ofy
4
rlo
off
K

(&9 : pg/g—ct)

g = 4 a1 | & g N(%) Fe w5 % | povalue
g o EEEE 76(48.7) 2.92 +2.22 0795
o= F 23] o4 80(51.3) 2.83 +2.22 :
_ F 13 ol& 53(51.8) 3.16 + 2.86
P Rc = ) T
OH o i ESTET: 54(48.2) 253 + 1.81 0.175
& ) g L elE [ 13G00) 3.02 251 0968
- T 23] o] 134(50.0) 271 +2.06 '
g op 18 el 67(42.1) 2.48 + 2.09 0.040
o4 = F 23] o] 4} 92(57.9) 3.23 + 2.32 :
] T 13] o3} 42(37.5) 2.79 + 2.71
V2Rt = fe) i
‘”je T Feaaw 70(62.5) | 2.84+2.26 0920
Ay [Fsele | 0902 | 26023 011
- F 23 o4 162(59.8) 3.06 £ 2.30 ‘
g o F 13 o]3} 109(69.0) 2.96 + 2.33 0668
ERPSE) " T 23 o4 49(31.0) | 279+2.11 ‘
_ F 13 old 72(63.7) 2.65 + 3.39
A1 =] H]_‘}-‘_ o T
‘%‘L N o r F 23] o] 4} 41(36.3) 3.16 + 2.46 0.289
& 2k =) a4 a8 cls [ 181668) 284235 0687
- F 23] o4 90(33.2) 2.96 + 2.27 ‘
g o F 13] o3t 33(20.8) 2.86 + 2.01 0.885
o4 = F 23] o] 4} 126(79.2) 2.03 +2.32 :
] T 13] o3} 11C 9.7) 3.20 + 3.31
21 AR = fe) i
‘jife i ' F 23] oA 102(90.3) 2.79 + 2.32 0.600
Gham [y [Fsels | w062 | 295-236 0856
- F 23] o4 228(83.8) 2.87 £ 2.31 ‘
= 13| 0|5 . 72+ 2.
T d 1i 104((354) 2.72 ?oo 0198
o A = A B 55(34.6) 3.29 + 2.64
_ F 13 o]& 63(60.7) 3.03 + 2.81
EERIR= o T
a e o ' F 23] o] 4} 44(39.3) 2.40 + 1.37 0.114
Ths235) a4 g s els [ 1735) 284235 0560
= T 23] ol 4 99(36.5) 2.89 + 2.21 :
(7) AF, AF 2 BMIg 25 & 5599 AaAA
ZA O 258 AS JEE FEEY A, AF 2 BMIS 2F & &%
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£2 5(ug/g—crea)

‘g ot =-0.01x +4.88

L L] 2 _
14 N R? = 0.00
of of = -0.08x +7.22
12 o R® =0.02
A
A ot
m 0ofo}
8T —ig (gol)
6 — 8 (odo})
4t
s |
0

a8 4-3. A7 didAe] AEs 8F Fede A

5= (ug/g-crea)

=y
=

16
ot =-0.01x +3.15
] R® =0.00
14 A
0f o} =-0.03x +3.91
12 " An R? =0.02
A
10 A ot
= ofof
8 — g (oh)
6 g (ofoh)
4
2
0
0 20 40 60 80
A & (kg)

a9 44 A7 EAE] AT 27 #23e] dHd
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ol = 0.00x + 2.82
R® = 0.00

of o} =-0.10x + 4.57

. 12 L] R® =0.01
g N
§ 10 A A ot
° LR A B ® ofof
g 8T A ARA — i (o})
H oy .
H g KNy A, d¥ (oloh)
W 2 a
4 B

H A X F (BMI)

a9 45 AT ddAe] BMISH 2F Fede] 4w

Ch. ChE & A £ A

1 g3AARF 74

TEd dFE A= 2d0S Loty 9

rlo

o~
an

T <
sto] 3 AEA S AASAT(E 4-18).

distribution)& ©]F i o] 4 3t(log transformation)S 3t AF-& 31T,

wAAI, i AHANET EAHeR FodA 2T & TR IFS

MAE AoR UEhgor, 8F e F Bl dal 24%9 /=g theh
At olel date] RF & BE() = 0707 + 0225 x AAFAANECS] 4
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X 4-17. A A AES g AES 27(1)

il T H T 3| A AT Ex=ox
Intercept 0.707 0.075
4l - 0.082 -
<1 ¥ (year) 0.002 -

21 (cm) - 0.055
A (kg) - 0.040 -
BMI(kg/m’) - 0.025 -
TEAH 0, 1) 0.005 -
E2AH (0, 1) - 0.016 -
A E (0, 1 0.073 -
TFEEFA©, 1) - 0.004 -
AL-& 2 A4 (0, 1) 0.023 -
A0, 1) - 0.085 -
S B HE (0, 1) 0.017 -
SAE AHN=E | SH0, 1D - 0.092 -
o9 7 (0, 1) 0.225" 0.096
A= (0, 1) - 0.028
L 0, 1) - 0.055
WS A% 0, 1) - 0.001 -
FAAZ (0, 1) - 0.058 -
R-Square 0.024
* p<0.05
3t A F HAFNEY WE 2F $£ T% HudA] go BT HFHH
Wl BE Aelg wglom, SR EA AR o F HANVES foF W
= AAH] oo AEg EAA @i wud BANS F9e A e
ge Ade 92 5+ A9
E 418 97 dAEe) BEIARY A1)
1} le) o
. - o o o b
3| 7 A5 ¥ 3| A A5 XA
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* p<0.05
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Kjellstrom &, 1986; Kjellstrom -5, 1989).

7b F8 =E AER 4EA AtHWHO, 1976).
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2003; Levy %, 2003; Murata, 2004; Rojas =, 2005)7} o] Folx 1 & w4, ¢

gt = F2 HgHel mFe B A (A 5, 1999; HEE 5, 1998;

&
AWl e o s g AF(EIrE G, 198D =3] uH g el
oao Ao MaAdd AFES AvEy AUt ZEFLY AFsE x5S
oz g Levy §(2003)9] At E 8F & s%7F ofdgh vlF A

= 061ug/g-ct, ob&H ZATFAAE 1.70pg/g-ctd Fo 2 UERT E3 o
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F-ol = 34bug/g-ct, 4A FAd 2.15ug/g-ctd] F o2 YENYT

o] ¢k Akesson =(1991)¢ AolAM= B 19pg/g-cte] FEolAoH,
Ehrenberg 5(1991)¢9] 4ol A= 4.2ug/g-ct, Ritchie 5(1995)¢] oA = 2.2
ug/g-ctel F% FEe UEHUATH

FUel el AT Axs Aynwd Zae 5(1999)°] A& opEzt 3
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Aol wtgkAstrta At Yt
E o] F S F(2003)e] wdel fFE < oF T 20E¥s SR EUHHY

& A, 72 ol B 027Tng/kgel FEo® YEyith B3 1985 T E 1999

G7bA e RUE " Aa(AEeekEetidd, 1999) A EaE 2 FE2 =

Feo AL BT 0.006mg/ke, FF 0.005mg/kg, A 0.004mg/kg, A A2F 0.002mg/
kg, ZA 5 0.001mg/kg, o1 0.080mg/ks, o7 0.028mg/kg S = e TR

T oAANEY wE Ay Fo FE gl #e AddT AHES A¥Rd
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ABSTRACT

Factors influencing Urinary Mercury

Concentration in Schoolchildren

Seung Chul Ahn
Dept. of Environmental Health
The Graduate School of

Public Health, Yonsei University

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

Continuous exposure to low levels of heavy metals may result in
bioaccumulation and adverse health effect in human. In several countries are
doing biological monitoring to prevent heavy metals poisoning at occupational
environment, and usually it is evaluating by concentration of blood, urine and
hair. This study investigates urinary mercury concentration and the influence
factor of urinary mercury from schoolchildren, and those factor examine doing
how much influence in urinary mercury concentration.

Urine sampling and questionnaire survey to 272 schoolchildren were taken
October and November, 2003. Urine sample was spot urine, and construction of

guestionnaire was about sex, age, height, weight, passive smoking, dietary
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intake etc. Urinary mercury analysis used AAS(Shimadzu AAS-6800, Japan)
attached by hydride vapor generator(Shimadzu HVG-1, Japan) for measuring.
The variables, such as age, height, weight, dietary intake were considered as a
potential influence factor of urinary mercury concentration. Statistical analysis
of data were formed with the SPSS software package.

Urinary mercury concentration was total average 2.88ug/g-ct, and it's
distribution was skewed to the right. Most children were showed below 5pug
/g—ct, but some children were showed over 10pg/g-ct.

According to multiple regression analysis between urinary mercury concentration
and influence factor, it was observed statistically significant(p<0.05, regression
coefficient 0.225) for fish intake frequency. And the variation of urinary mercury
concentration is explained 2.4% by fish intake frequency.

Adjusted wurinary mercury concentration was observed no statistically
significant(p>0.05). But fishing village’'s boys(2.52ug/g—ct) were significantly high
level than farming village’s boy(1.62ug/g—ct).

In those results, in environmental epidemiology study estimating and
influence of heavy metal elements caused by environmental pollution, potential
determinants including these should be considered carefully, and need to

continuous research and monitoring.

Key word @ Urinary Mercury, Influence factor, Schoolchildren
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