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A Study on the Prevalence and Risk Factors of Liver Dysfunction
among the Workers in Chemical Factories

Hae-Kwan Cheong, Joung Soon Kim *

Department of Preventive Medicine, College of Medicine, Dongguk University

School of Public Health, Seoul National University*

The object of this study is to evaluate the possibility of chemical-induced liver dis-
order among workers exposed to various chemicals and to classify the the liver func-
tion abnormalities by causes and to analyse the risk factors for each liver disorders. A
cross-sectional study including questionnaire survey, physical examination, laboratory
tests and ultrasonography of liver was conducted on 1,126 workers, 459 workers in a
coal chemical plant(company A) and 667 workers in an insulation material manufac-
turing factory(company B). An industrial hygienist reviewed the chemicals used in
both companies and evaluated the work environments to classify the workers by
chemical exposure semiquantitatively.

The results are as follows;

1. Of 459 workers in company A, 83 workers(18.1%) are classified as nonexposed,
group 163(35.5%) as short-term exposure group, 155(33.8%) as intermediately ex-
posed group and 58(12.6%) as long-term exposed group based on the mean daily ex-
posure to hepatotoxic chemicals evaluated by an industrial hygienist. Of 667 workers
in company B, 484(72.6%) workers were classified as nonexposed and 183(35.5%) as

exposed group.
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2. Workers with SGOT level higher than 40 IU/l were 46(10.0%) in company A and
77(11.5%) in company B, and those with SGPT level higher than 35 IU/l were 118(25.
7%) in company A and 198(29.7%) in company B. The differences were not signifi-
cant between companies and between- exposure groups(p)0.05). Workers with ¥-GT
level higher than 62 IU/l were 29(6.3%) in company A and 77(11.5%) in company B
(p{0.01). The difference between exposure groups was not significant(p)0.05) within
companies. Workers with liver function abnormalities(defined as SGOT higher than 40
IU/l or SGPT higher than 35 1U/1) were 338(30.0%) among 1,126 workers. Of 338 wor-
kers with liver function abnormalities 139(12.3%) had fatty liver by ultrasonography,
79(7.0%) had alcoholic liver(defined as workers with liver function abnormalities with
weekly alcohol consumption greater than 280 g for more than 5 years), 54(4.8%) had
hepatitis B, 12(1.1%) had hepatitis C and the other 114(33.7 %) was not otherwise clas-
sified. Prevalences of alcoholic liver and fatty liver were significantly lower in compan-
y Alprevalence ratio 0.24 for alcoholic liver, p{0.001; prevalence ratio 0.76 for fatty
liver, p(0.05) but prevalences of liver disorders between exposure groups within com-
panies were not significant(p)0.05).

3. Summary prevalence ratios(SPR) of liver function abnormalities, fatty liver and
other liver disorders, adjusted by age and company were not significantly higher in
exposed group in any chemicals(p)0.05) but in some chemicals, SPRs were signifi-
cantly lower.

4. On simple analysis of risk factors for liver function abnormalities, prevalence
odds ratio(POR) of those with age between 30 and 39 was 1.54(p<0.01) and those with
age over 40 was 1.51(p{0.01). POR of those with histories of liver disorders and gen-
eral anesthesia was 1.77(p(0.001) and 4.02 for those with overweight and 6.23 for thos
e with obesity, defined by body mass index(p(0.001).

5. On logistic regression analysis, risk factors of liver function abnormality were fat-
ty liver(POR 2.92 for grade 1, 12.15 for grade 2), presence of hepatitis B surface anti-
gen(POR 3.62) and obesity(POR 5.38 for overweight and 16.52 for obesity). Presence
of hepatitis B surface antigen(POR 0.18) was the only preventive factor of fatty liver.
Company(POR 0.30) and obesity(POR 2.49 for overweight, 4.52 for obesity) were re-
lated to the alcoholic liver. Obesity(POR 2.94 for overweight) was the only significant
risk factor of hepatitis B and there was no significant risk factor for liver function ab-

normality not otherwise classified.
It is concluded that the evidence of liver disorder related with chemical exposure is

not evident in these factories. It is also postulated that fatty liver and alcoholic liver is

most common causes of liver function abnormalities among workers and effort for
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weight control and improvement of life style should be done.

Key words : Liver dysfunction, Risk factor, Hepatotoxic chemicals, Fatty liver
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Table 1. General Characteristics of the Study Subjects by Exposure level and company
Company A . Company B
Nonexposed Exposed Nonexposed Exposed
Characteristics group group Total group group Total
(n=83) (n=376) (n=459) (n=484) (n=183) (n=667)
Noo % Noo. % Noo. % Noo % Noo. % Noo %
Age*™ - 29 49 59.0 145 38.6 194 423 94 194 38 208 132 19.8
{years) 30-39 19 229 158 420 177 386 276 570 89 48.6 365 54.7
40 + 15 181 73 194 88 191 114 236 56 306 170 25.5
Education Elementary 6 72 18 48 24 52 18 37 11 60 29 43
school
Middle 8 96 41 109 49 107 8 17.2 32 175 115 17.2
school
High
40 483 202 537 242 527 222 459 85 465 307 46.1
school
College 29 349 115 306 144 314 161 333 55 30.0 216 324
Clerical 26 313 107 285 133 29.0 137 284 41 225 178 27.0
Type workers
of job Productive 57 687 269 715 326 71.0 346 71.6 141 77.5 487 73.0
workers
Duration of 0-4 30 361 136 362 166 36.2 136 28.1 49 268 185 27.7
employment  5-9 20 241 117 311 137 298 219 45.3 55 300 274 ALl
(years) 10 + 33 398 136 362 156 340 129 26.7 79 43.2 208 31.2

* p{0.01 by chi-square test, comparison between exposure groups
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Table 2, Prevalence of Liver Disorders among Study Subjects by Company and Causes

company A company B Total
(n=459) (n=667) (n=1,126) PR®
(95% confidence
No Prevalence No Prevalence Prevalence interval)
Characteristics ’ (%) ’ (%) (%)
Abnormal LFT® o127 27.7 211 31.6 338 30.0 0.87
(0.73-1.05)
Hepatitis B 24 5.2 30 4.5 54 4.8 1.16
(0.69-1.96)
Hepatitis C 2 0.4 10 1.5 12 1.1 0.29
(0.06-1.32)
Fatty liver 81 17.6 154 23.1 235 20.9 0.76*
{by ultrasonography) {0.60-0.97)
Fatty liver 51 13.3 88 16.2 139 12.3 0.84
(with abnormal LFT?) (0.61-1.16)
Fatty liver 40 8.7 68 10.2 108 9.6 0.85
(without obesity) (0.59-1.24)
Alcoholic liver 11 2.4 68 10.2 79 7.0 0.24™
(0.13-0.44)
Other liver diseases 48 10.5 66 9.9 114 10.1 (0.740K.50)
* p{0.05, ** p(0.001 by Mantel-Haenszel chi-square test
PR® : Prevalence ratio{company B = 1.00)
LFT? : liver function test
repetitive count allowed
Table 3. Relative Frequency of Liver Disorders among Study Subjects by Causes
Number of Relative frequency
cases %)
Hepatitis B 30 8.9
Hepatitis C 5 1.5
Fatty liver 95 28.1
Alcoholic liver 10 11.8
Hepatitis B + fatty liver 10 3.0
Hepatitis B + alcoholic liver 8 2.4
Hepatitis C + fatty liver 3 0.9
Hepatitis C + alcoholic liver 2 0.6
Fatty liver + alcoholic liver 25 7.4
Hepatitis B + Hepatitis C -+ fatty liver 2 0.6
Hepatitis B + fatty liver + alcoholic liver S 4 1.2
Unknown 114 33.7
All LFT* abnormalities 338 100.0
LFT? : liver function test
7Fs3 1715 o1 1149 (33.7%) ©IATH & 3) 33EA F27} W% ool viAe 9FE T
7150 FES v £ e Al 8904 we} w71 9
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Table 4. Prevalence of Liver Function Abnormality by Exposure and Risk Factors

Prevalence(%)
o SPR¥
Nonger);;l):}))sed Exposed group  FR 95% conf;;i)ence
= interv
Characteristics (n=567) (n=559)
Age -29 21.7 25.7 1.18 0.99
(years) 30-39 33.2 32.0 0.96 (0.87-1.13}
40 + 34.1 30.2 0.89
Education Elementary 333 2.6 0.83 0.98
school
Middle school 37.4 329 0.88 (0.86-1.11)
High school 30.2 30.7 1.02
College 27.4 26.5 0.97
Company B 31.6 31.7 1.00 1.08
A 24.2 28.5 1.17 (0.79-1.46)
Type of job White collar 29.5 29.1 0.99 0.98
Blue collar 30.8 29.5 0.96 {0.86-1.11)
Duration of 0-4 32,5 31.9 0.98 0.98
employment 5-9 31.8 213 0.86 (0.86-1.11)
(years}, 10 + 26.5 29.2 1.10
HB vaccination No 30.1 28.6 0.95 0.98
Yes 31.0 30.8 0.99 (0.86-1.11)
Past medical No 28.4 27.2 0.96 0.99
history Hepatitis B 39.5 48.5 1.23 (0.86-1.12)
Alcoholic liver 41.7 37.9 0.91
Fatty liver 41.7 45.5 1.09
Other liver ds. 50.0 333 0.67
Transfusion No 30.6 29.6 0.97 0.98
Yes 0.0 0.0 - (0.86-1.11)
General anesthesia No 31.1 28.3 0.91 0.98
Yes 25.8 37.8 1.47 (0.86-1.11)
Pharmaceuticals No 30.2 29.5 0.98 0.98
Yes 32.3 29.8 0.92 (0.86-1.11)
Regular exercise No 31.3 29.9 0.96 0.98
Yes 28.9 28.7 0.99 (0.86-1.11)
Alcohol drinking No 39.9 329 0.82 0.96
Yes 30.2 28.3 0.94 (0.85-1.08)
Drinking, a No 31.5 31.1 0.99 0.97
day before Yes 26.4 22.2 0.84 (0.86-1.11)
BMI® (25 22.9 21.6 0.94 0.98
25-29 60.0 70.0 1.17 (0.86-1.13)
>30 52.9 54.1 1.02
Smoking Never 34.8 31.1 0.89 0.97
Yes 30.1 28.7 0.95 (0.85-1.10)
Stopped 26.9 31.2 1.16
Duration of alcohol 0-4 324 32.2 0.99 0.96
drinking(yrs) 5+ 304 28.1 0.92 (0.85-1.08)
Weekly alcohol 0-279 28.3 29.9 1.06
intake(g/wk) 280-419 34.6 25.6 0.74 0.99
420 + 39.1 28.6 0.73 (0.87-1.12)

PR® : Prevalence ratio(nonexposed = 1.00) SPR# :Summary prevalence ratio

BMI® : body mass index

+Cochran-Mantel-Haenszel statistic was not signgﬁcant
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Table 5. Prevalence Ratios of Liver Disorders by Exposure to Chemicals, adjusted by Age and Company

Summary Prevalence Ratio
(95 % Confidence Interval)

Category Chemicals Company
Abnormal LFT? Fatty liver Other liver disorders
1.16 1.02 1.02 .
Anthracene A (0.78-1.72) (0.59-1.78) (0.47-2.22)
0.79 1.10 1.07
APP B (0.42-1.47) (0.56-2.14) (0.36-3.20)
Benzene N 0.96 0.94 0.89
(0.71-1.31) (0.62-1.42) (0.51-1.57)
Borax B 0.41* 0.68 0.52
{0.20-0.82) (0.33-1.38) (0.14-1.93)
1.07 0.89 0.63
Butyl alcohol A (0.66-1.75) (0.44-1.80) {0.21-1.90)
0.91 0.83 0.59
Carbofuran A (0.55-1.50) (0.41-1.67) (0.20-1.76)
I 0.90 0.86 0.51
Cresol A (0.59-1.38) (0.48-1.54) (0.19-1.32)
0.96 0.83 0.78
Methyl alcohol A (0.62-1.50) (0.44-1.56) (0.32-1.86)
0.73 1.82 0.00
NAC A (0.32-1.70) {0.86-3.83) (-)
0.81 1.19 0.52
Naphthalene A (0.58-1.14) (0.78-1.81) {0.26-1.03)
. 0.69* 0.89 0.68
Phenol resin B (0.48-1.00) (0.59-1.35) (0.33-1.42)
0.95 0.86 0.67
Toluene A (0.68-1.31) (0.48-1.54) (0.35-1.29)
0.53* 1.37 0.00™
Xylene A (0.29-0.97) (0.79-2.39) (-)
) 0.95 0.91 0.26*
Crude indene A {0.62-1.45) (0.51-1.62) (0.08-0.89)
L 1.02 1.00 0.61
Crude light oil A (0.72-1.46) (0.62-1.61) (0.28-1.30)
Hexameta B 0.47" 0.32* 0.77
(0.24-0.91) (0.12-0.82) {0.25-2.30)
0.88 1.22 0.69
MCF A (0.46-1.68) (0.58-2.58) (0.18-2.68)
II Phthalic A 0.73 1.25 0.68
anhydride (0.49-1.07) (0.80-1.96) {0.33-1.41)
Polyethylene B 0.69 0.47 1.08
glycol (0.31-1.58) (0.14-1.55) (0.28-4.16)
) 1.16 0.81 0.26
Smooth pitch A (0.82-1.62) (0.41-1.34) (0.08-0.89)
Tar A 0.80 0.66 0.50
(0.55-1.17) (0.39-1.13) (0.22-1.13)

Category# 1: evidence of hepatotoxicity in human, II : evidence of hepatotoxicity in animals

APP : atatic polypropylene
Borax : Sodium tetraborate, (an)hydrous

Carbofuran : 2,3-dihydro-2,2-dimethyl-7-benzofuranyl methyl-carbamic acid
Hexameta : (@, 4-dichloro-o-tolylJoxy)-methyl ester acetic acid comp. with hexamethylene tetraamine(1:1)
MCF : methy! ester{methy} chloroformate) carbonochloridic acid

NAC : I-naphthyl-N-methylcarbamate

* p{0.05, ** p{0.01 by Cochran-Mantel-Haenszel Statistic

LFT? : liver function test
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Table 6. Prevalence Odds Ratios of Liver Function Abnormality by General Characteristics of the Study Subjects

Abnormal LFT*®

Normal LFT®

Prevalence odds ratio

Characteristics group group o .
(n=338) (n=788) (95% confidence interval)

Age(years)

- 29 78 248 1.00*

30-39 177 365 1.54 (1.12-2.13)*

40 + 83 175 1.51 (1.03-2.21)*
Education

Elementary school 16 37 1.00

Middle school 58 106 1.27-(0.62-2.61)

High school 167 382 1.81 (0.53-1.96)

College 97 263 0.35 {0.44-0.68}
Type of job

Clerical workers 91 220 1.00

Productive workers 245 568 1.04 (0.78-1.40)
Duration of exposure(years)

0-4 99 264 1.00

5-9 129 278 1.24 {0.90-1.71)

10 + 110 246 1.19 (0.85-1.67)
Company

B 211 456 1.00

A 127 332 0.83 (0.63-1.08)
Exposure to chemicals

No 173 394 1.00

Yes 165 394 0.98 (0.86-1.11)
Past medical history
No 95 410 1.00

Hepatitis B 26 17 6.60 (3.29-13.31)***

Hepatitis C 7 23 1.31 {0.50- 3.34)

Alcoholic liver 21 32 2.83 (1.50- 5.33)™*

Fatty liver 10 13 3.32(1.31- 8.37)*

Other liver diseases 5 6 3.60 (0.85-14.43)**
General anesthesia

No 112 419 1.00

Yes 45 95 1.77 (1.15- 2.73)*
Alcohol drinking

No 24 64 1.00

Yes 282 677 1.11 (0.66- 1.87)
Cigarette smoking

No 25 95 1.00

Yes 266 739 1.37 (0.84- 2.23)
BMI*

—25 189 662 1.00%*2
25-29 139 121 4,02 (2.97-5.45)**
30+ 10. 5 7.01 (2.14-26.37)™*

* P(0.05, ** P{0.01 by Mantel —haenszel chi-square test
* ¥ P{0.05 by chi-square test for linear trend

LFT® : liver function test
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Table 7. Prevalence Odds Ratios of Liver Function Abnormality by Laboratory and Ultrasonography Results

Abnormal LFT* group

Normal LFT* group

Prevalence odds ratio

Contents (n=338) (n=788) (95% confidence interval)
Number Number

HBsAg (-} 284 734 1.00

(+) 54 52 2.68 (1.76 - 4.10)**
Anti-HBs (-) 196 443 1.00

(+) 142 343 0.94(0.72 - 1.22)
Anti-HCV# (=) 174 0 -

(+) 12 0 .
Fatty liver (-) 126 542 1.00

{+) 139 % 6.23 (4.45 - 8.73)**
GB® stone (-) 259 626 1.00

(+) 6 12 1.21 (0.37 - 3.52)*

* p{0.05, ™ p{0.01 by Mantel-Haenszel chi-square test

*1 p{0.05 by chi-square test for linear trend
LFT* : liver function test
GB? : gall bladder
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Table 8. Logistic Regression Analysis of Risk Factors by Liver Disorders

- 5 "
Liver disorders Fatty liver Fatty liver b L;T ¢
Abnormal LFT$ (); (not associated  Alcoholic liver ~ Hepatitis B a nor}r:l ity, no
- ultrasonography)  with obesity) otherwise
Characteristics classified
Age
(years)
30.39 1.33 1.45 1.10 113 1.53 0.82
(0.91-1.95) (0.96-2.18) (0.06-1.81) (0.60-2.12) (0.69-3.39) {0.50-0.34)
0 + 1.07 1.24 0.82 0.95 1.25 0.84
(0.65-1.78) (0.72-2.15) (0.40-1.67) {0.42-2.14) (0.47-3.34) (0.45-1.58)
Education *

. 1.49 1.67 4.30 3.95 4.82 0.91
Middle school (0.65-3.41) (0.60-4.64)  (0.54-34.17)  (0.49-31.74)  (0.59-39.48)  (0.37-2.21)
High school 1.03 2.00 3.82 485 3.14 0.54

& (0.46-2.30) (0.75-5.30) (0.50-29.41)  (0.63-37.61)  (0.39-25.33) (0.23-1.30)
College 0.73 2.23 4.20 1.92 1.42 0.43

g (0.31-1.72) (0.80-6.23) (0.52-33.57)  (0.23-16.27)  (0.15-14.01) (0.16-1.15)
Duration of
employment (years)
5.9 0.93 0.96 0.94 1.12 1.21 0.86
(0.65-1.35) (0.64-1.43) (0.56-1.56) (0.66-2.21) (0.58-2.52) (0.54-1.36)
10 + 0.77 0.82 0.85 1.16 1.16 0.66
(0.52-1.13) (054-1.24) (0.50-1.43) (0.61-2.20) (0.55-2.45) (0.40-1.08)
) 1.03 0.69 0.69 0.95 1.13 0.86
Type of job (0.69-1.52) (0.46-1.03) {0.42-1.15)  (0.50-1.80)  (0.51-2.53) (0.52-1.44)
Exposure to 0.92 1.08 0.98 0.67 0.81 1.00
chemicals (0.65-1.31) (0.74-1.59) (0.60-1.61) (0.37-1.20) {0.40-1.65) (0.62-1.59)
23 1.01 0.86 0.95 0.30® 1.71 1.09
Company (0.69-1.48)  (0.57-1.30)  (0.56-1.62) 0.14-0.63 (0.80-3.63)  (0.67-1.78)
Smoking
Smoker 1.01 0.86 0.91 1.55 0.57 1.16
(0.68-1.51) (0.57-1.31) (0.52-1.59) (0.75-3.19) (0.29-1.12) (0.69-1.95)
0.95 0.83 1.37 0.70 0.56 1.33
Exsmoker (051-1.78)  (0.43-159)  (0.61-3.09)  (0.21-2.38)  (0.17-1.83)  (0.62-2.87)
BMI 2 ] K Aok E2 ]
25.29 2.64% 5.38** - 2.49" 2.94™ 1.46
(1.87-3.73) (3.82-7.57) (1.50-4.14) (1.56-5.57) (0.94-2.27)
30 + 444" 16.52* : 4.52* 0.01 2.15
(1.32-14.85)  (4.92-55.44) - (1.08-18.93) (0.00- ) 0.46-)
Wee}dy alcohol intake
(g/wk)
1.10 0.74 1.12 1.79
280-419 (0.69-1.77) (0.43-1.28) (0.58-2.17) B (0.79-4.02) i
420 + 1.34 0.79 0.77 . 0.51 )
(0.83-2.14) (0.47-1.34) (0.37-1.59) 0.15-1.72)
HBsAg 3.62" 0.60 0.18* 1.91 B }
(2.27-5.78) (0.33-1.12) (0.04-0.75) (0.96-3.80)
Fatty liver by - _ _ i _
ultrasonography
2,92 1.43
Grade 1 {1.99-4.30) - . - (0.69-2.98) -
12.15** 0.99
Grade 2 (5.73-25.74) - - - (0.27-3.63) .

*p(0.05, ** p{0.01, ** p{0.001

! clerical workers = 1.00

LFT* : liver function test

@ Prevalence odds ratio
3 Company B = 1.00
BMI* : body mass index

—118—

+ 95 % confidence interval



o2, w&FFEEe 3F o8t 2ol W3l T &
o] mAH] 4.82, F FO] 3.14, HE o]4ro] 1.42
2, ASJA} 2247} BIAF 22 R0]| BlEle] mA}H]

NZ, 7% FFF0| 280g7H 419g AtolQl Fo) i}

B 1792 o 2& FEE B0 folakA] ofstct
(p)0.05).
(5) 71ek 715 o1

e dgoz Y ¢ gl Ve 1715 o) el
gk SAEN A% FIF £AE Hole Wae ¢
Aok 54 sEtEd 2, JARER, a%dAL &
A 4F T2 el JPE, 9%, B8
2 7R FE LA|ZE 1004 A wloubA] ot
olf 7l ool Ve e HHY ¥
BAE Bole 8AE 2L F AUt

FulolA gubael ZHdgle] FREL Ry
g, 24%“*?1 4 AZIgRE, 224 A3

o T X

[s)

5o BuE 3 glo T8 e & AR
S Aol aEy A7) Y U ¥

of Z3E A7} diRFoloix Ud BxE ut
& & glod, SEAY A xS
g AL 5 deld 2x o] sloto] spssht ol
Aelre] tlEAo] Su sz ooz duiglyo] A
g gick 3 oM SeeE 229 A
FAl e A 2x g, sEtEE £2d
gk AR A %(1991) | dimethyl formam-
ide(DMF)l) 213 148 5 34 28] Al 2 o
&AL A7e Bad u ﬂL, AAE (19922

I o W

oft 12 o

)
2
L
(@]}

lo OID

o
galusd B2d 2eAE gyoe ¥ dskzA)
A B8 29 EAA B 15 A28 SRzl

Vs ool o ¥R &&E Budh vt k. A%
2 5(1992)& pMFY) Z2H & Ao 2ERE O
Ao 2 3lo] pMF ZZ A 175 olAE0] ¢ &

0,
1.4

(1)
fir 2 &
R
A_ (a1 ru
i
r:‘~

Eﬂo}ﬁﬂ} a2 TEARI e &
T ol tigh 2AHAA A A
9 N E} ZooxE BEHEd 24 9
ol g AT B37F YO Yiiner, 1974;
Dossmg:% Ranek, 1984; Boogard, 1993; Soden, 1993)
SEvEAE e R EC) ¥X 31 1HEE
o] 2 Aoty Al ZaHen AdH
EH7E Z80] o7 A7 BA ot v ¢
Zluehe BY G EAYAY FPE] 7-8 %ol &
& 2 of2HABE, 1994) CH 1EY A Bi-E
= 1-22%2(Kim, 1992) Jé vjoj2 2y 7HA %] f
HEo] 25 ¥ oflet %fé. Ay 222 430
Al B s A §
1993; B3 & 5, 1994) "J"é A ﬁ%"ﬁOﬂ o}
AMYET 107 B 28822
(B8, 1994). S 222 JoME 3 U e
S Aol etEd § AT BAs 7
Ago %Béa S H3)7] YEiME w=A] o o
7H2 A0H BRI HdsiEojol & A

& A7E $adeId B8 2% 2R o
5]

¢

oL

:TL

NN

Rﬂ

=

ATL Y, cB 19 BARY 1285 2
s5ee Sao] FHagone 997 2ol 44

AR the Aol wiste] o F45hl olFoizct
1 Az ol weh g Ao g AABe B
R 7K Aol e ZAKE 1o E2502 8 4 93

£

B ATelM v 235 EnZ B o 225
)% o4 HEL 30.0%2 19893 A= 97
BE AaxjolA Hud 109 3 & 1,2728(05Rnd
%“&, 1989), o] B fz 92l AFelX 9] 7+
HE QT 1,0008F 3.2-9.8%(HAE, 1994)9]
HlMﬂ 23S o dx 3] 1—8— FR)olt}. Z2AE U
Aoz 3 AT2E PAT S(1992)0] ol Fsets: £
2 :‘EZF oz Alg QAR ZH7)% o
AL FAEL- SGOT O1FE 5.8%, SGPT o1 2E 7.8%,

BY 7449 B &9 WK E 6.8%, BY 719 THEA]
HHE 504%2 R uf Qi 2 A7 AS

rﬂ

—119—



SGOT °)A4E 10.9%, SGPT ©JA}E 28.1%, BY 7+
EAgY YAE 9.4%, FHH HE 431%%
vl g of g} Aol HIOM A g2 A EF U

o ooz
m

L EHT%‘H’?:R:‘)“ 7]'77}*7‘ % 3t AU
T AARAER HokS A5 scoTd] BAHENE ¢
S AS o AES B 50 Y B 6%,
45 TUAY A9 6.7%. 40 UAY 7% 10. 9%, 35 TUA

2 AL A% 16.0%°19L, SGPTY oFES 50
WA Y %9 11.8%, 45 UAY 7% 16.0%, 40 [UAY
A< 21.3% 2 35 AR 31S A 28.1%2 dut
el 71715784 7)34) sGOT 45 IUA, SGPT 50 1U/l
2 AN E 4L A 2B 519929 23
s} H]%=23 6.7% 2 11.8%°Ict webd & Aol 2t

715 olFEe] ¥ AL JWNEY AolellA 7|l

A

X,

i
ot
1o
(o,
% 2
i
Mo
el
it
e
£
e
e
4
2
>

(R 1)
A NS
XN o
R
g
&
g, \Z
o [
IR
mE iR
oL &%
F>‘~
4
oy
e
>
=
i
L)
(o]

il
ok
~
L

A 7715 o143 41.2%E, ¢34 T
ZHAske] 24.0%E x}x|3F ubd ulojeix
BY 7}+90) 15.6%, c8 7190] 3.6%2 2
o} Fjo] loiM AEt ‘;-l rs84 7k
%lﬁ} ZH]

Moo
2
f
i

m
et

fu
ﬂN—' r_\'l_‘r
o

sy
B
I
ofy
rlo
=
—{o
OE 1
2
poA
mlo
e
=

A7 o 224 F F
o 1.1%, A3Y 20.9%, LA 7&%‘5}70%, =5
7F 512 @ 715 ool 10.1% ATk ol gk ¢
Tl Mg ¢8 2kl I FAY 12%Eke B
(Kim, 1992)9} ZA Zol7} A gow, AUzt

SHEL ATY S199)F AT 5(1991)E 3
ARG AAQNA 7tReu &AL 1FeE 7.

[¢]
3-23.0%, 9EA F$(1993)2 LukTo] At 74
240 - 445%2 RAsEEY), B A3 Ane
olg B9 Ft A= metA £ 979 A3t
gyt QoM e) FHET A Aoyt U] 5-S
¢ £ Qg &, 224 A BExe FE Ags
wel Wst 5 A R Bt 7he e Fiel M 2

HEQO AxEteg HAge] digh Y F1E B}
IR0 3o #el rhed A I4E 59
7hok & Aoju} kAR out 2 B} E AT BN
59 FaXo] arty Bk mebA o] W | E3
He ¥284 EE F AR 189 448
he w2 359 & T B2 SeE ofdst
T FIshe Aol sk *@7.}?:5}1:}
1Ag 9 F P2 ER7L EHA &

7% ol 33.3%E oF 389 101] gl a], o]
W] Bolz  Sle AR0RE ojn) ddFeR
e A ZFEX Aale Ao I
AR e AL AEd AAp|RY SRR
I A, F2 A SF R SAY A= F
o 918 AN WISHAL $39) 3%, BBES &
AR A3, B, ¢ olelg] tE nlolFAA 71,
a3 & AFelA B9l el Hd geed
Z29l BEe UEE 5 Al BRE F 30
Aoltt. o}& AgA e AlEH FH2AVE F
o] TIRE 1 YA WY £ A ez YZud

(Hay &, 1989).

B 79 £83 23 F9o] shiyd 154 g
40 Z29} HHEe] dAWAe B A7E F
e #d 4 Atk Sakurai(1990)= o &Stk
o ZzH ZEallA 7HEAXY] 7 U B
g Ht °‘t} a2y I olF 7N AF #71E
Ag 3 gEEANY A%t E2el wE 77
s 01%01 AetzAlE Bl U Ao a2l g
A gon] el AR iR ojdsieh %
2 2225 g GtRAPIME sGOTA$} SGPT
29 o) AFL nZZ TN 6.7%2 9.7%, AEZF
NA 5.0% 5.3%, Bl1Z2FNA 2.7%} 27%, A
hzZoNA 27%9 6.0%E Z29] Jxo uel
o3 Aol HolA BUTHAAE, 1992). ThE 771
8412 79 Hirohiko £(1994) ¥z 23 §7)
£A(toluene, methyl ethyl ketone, isopropy! alcohol
2 ethyl acetate)ol] Z2E HA} T2A} 3038 7 BlE
2F 22 135% S H|ud A% Tyl A5

—_

—120—



A 34 348 U ROy )5 HAY o) Fol
Frtol) Fo3 2oj7} 1SS B s 1, Soden
(1993)= 77184l methylene chlorided] 100d o}A}
2 222 15087 2T 260500 g a7l
A 74715 Z4AF A3 sGOT 2 SGPT $23]¢9] 7|7}
Zg3 279 WS 25.1 UA, WE2F 256 10N
28.2 TUAZ zboj7} §18-& 213 v} lrh Boogard
5(1993)2 R7I9LA set3AolN 2Fshe 22
2t 71393} E3EY HE2 22 359 tiEkd
SGOT, SGPT, ¥-GT % 1t540l djsle 71 wizst
AAIZ @84 U bile acid(Franco 5, 1986; Vihko
S 1984)9} LDHE X33 217)58A18} Al7)5 74}
£ Ao L2 20M )% L A7) 5 A
olE 2 HEX 9 £37} vl A $SS B3
o}, w2hA Yutd oz 3lstedd g Ein} e
E AR QRS Bl T2 2N s
A} RO Aol 2] E3] BAHE Avdo] opd S
& 4= Slch

3181549 27} 7715 3A oo g & kg
HA o= olfrol tisiMe AR W) HAF 2
8} RIZEs} Bolry} WojR= AL B
02 AMRE = A} 42 2 EY amin-

irubin, alkaline phosphatase 5)& H4 SAJ7rg0l
opd ¢ Hgu-2 IUE + gle At UiRe

o]c}. Vihko 5{(1984)2 styrene, 2% 7144, pol-
yvinyl-chloride & vinyl chloride monomer®|] =23
Za70] st} siEEA] o8 27)F oY &
7SS 3l G9A )% AARD sGoT,
SGPT, 7-GT, lactate dehydrogenase(LDH), F4¥z2|F
Bl gl 2] 2l oo ¥ bile acid(primary bile
acid, cholic acid, chenodeoxycholic acid:CA)& RIA
Wwow AR A% styrene ZZTME Y-6TH
chenodeoxycholic acid7}, B7]-84] L2 A=
SGOT, LDH, U&F4], cholic acid 2 chenodeox-
ycholic acid’}, polyvinyl alcohol ZEZFo|AE
SGOT®¢], vinyl chloride monomer EFZFlME

chenodeoxycholic ‘acid?} ‘353t 3ehgAo] st
EZA] chenodeoxycholic acid®] A5o] 714 E3] o
ofter) UwkAQl W)eA e NPT} HojAS
H 3t} Liss §(1985)2 vinyl chlorideZ A3}
T 2P 22| tidke] 2374419 717
THALE AgEded, 237K 249 seted
Z27} A9 7oA A bile acid ¥=9] A7}
7P Ekeu iAol 11715 2AF B2 F sGoT
o] ZA AV BT ol Aelel gt A}
ol7} ATk B3}k ¥ microsomal enzyme
induction® TS FAARKZA o]4E Holx] gE 7t
8 7154 HgE & F e i 07 dAle 2
717l f-8-3cHDossing, 1984) T FHAT Anti-
pyrine clearance test= BAFH w02 74 =
Hchlorodecone, phenoxy acids, DDT, Lindane §),
PCBs, halothane ¥ Z}% 17184 <t 7171573l
8 z/IRG BHoRF AME $ 9IrHTagesson,
1985). webA| Bk Wz AL WH S ARSS A
siste Aol gt A7t Wiled Tgo] E Aol
.

3 EHEEY A8 wEME EAE
Ao Ple 7k eE 3T F Qe AE
3}k, DMF 53 o] olgA] &2 J49 A}
T NEEE AT 248 VERlE F9le T
TEAL Ao AEE]Y] wjEe] HHATE 5
Xe 2 EAE 4537171 YEHHarrison, 1990).
A240] Yhsiike EAS Yod uF ¥wv)
FEA X AE A4 4 e, 2 a7
3 sEtade A geede FHFshe Ry
A7} o) =250] glo] nAAH Aggria) &
At 227} £ 7)Y 84807 B9l
o] ol EE AiHoE FaFrrt ¥E Ao
AZHE = Qlok. 7154 229 24714 L ¥ ah
&3 FR wet 1549 Fert dad 354
o] 7)ot HelA ¥} ZA4E] fEiA de B2
< T3] 45 EFslEE 9 d7E 53 kA
3] F-F9 FHolE 3171 UrkPranski, 1983; Dos-

hu

—121—



sing? Skinhoj, 1985). & ¥TAM= W75 HAR

durE o 2 AMSE = FAg3A} o]9)o) 7+ FEl

32 WstE W] 98 BHERSHAAME T At
2

F5E ARV 24 A3 Ak sldked s
9

A} gl Hoz BRHAT A 7}
293 929 stz APSE HBe A A
2 2ARINE B2 dne dndls 2 &
oftk. Tiet ehAjzio] Th 19k Aelsiol s
Sazle) A ESTAe B AT H5
o BT AR EgIomE 73, B 7
o ke Hejery Wald) i uot 2Ee Ay
ojizlE RS Liss 5(1985)2 AZAFF
279 St2a Zzo) 92 17| 95 1A
S Aasige, Bez Y8 HAk gearE Ws
o sl 74 DT BolEE Eou} ¥el
AEAE obd S83 498 Agstne DR
o] 2ol ARgo] ZRshc.
olelst SAdlE 27T 38 dd Zad 2
zllA 74715 oA 2 7HASe] fy o] Aty
2 o YA felahA @3k olfE pABet
° ohe gaeiate] Exe] HololA] Folok & A
2 42Hat) 2, 851Ede) £27} 22 U A3
AN E2ge uE2zd) vlse ddo) o @1
8%80] T wu £37)7E HE ojslol: 9wl
9] 220 glo] & 30)S wolA) oyt Ex el
255 o) U Bg A0 HTF asAle] H]le]
HyojHoz Zzgo] Yo pErlel BEASS A
o] Y g ¥ opje} ZY4EE o Yolx7, 2R
szio] o Ak FAMEY AR P 7o
o B9k 2ok oz} ok R4 T Bol Ao
Aol WolRe ¢ 4 Itk T2 FHHe
52 sk 297 AQen 8580 O E1 8%
120 O 29L B ohjet Fu L2 o Bt
1, 99 o Bt AAHY 859 A9E o
Wit AAYASE B uuss o B, mety
Moz WEzFe) s AR B 2
2A50] A7yelel Qo] AslAll st Bakshe

\

o o

32

oX ol

L

fo i [o fu

- =

N o

N

in

% 4 Stk o] Bl HAH o2 Frgt 2
2A2L D790 e Bl o 23 o)z Us)

A7l g xAE £ e T4, F T U@
37} B} AIH 02 o]Fofz)E Hojgtu F
2 73k T AR W)15HAE ATE )
%S M= SGOT, SGPT A= o8 AlolE
A gokout ¢34 ZHAS HwA oY
§1 76T o] &0l ¥ ¥k, NxSIBAMS A
I AAE o g3 ol HlFo] B u 2279 &
yEo] o] ¥4 g2 AL F2 uE2F A3
7t 222 vt o] BEFE 79 4
AT} Yiner(1974)F 24H19) A1 9] ARL-

NE THEJEZ0) g FAF A g9 oY
A 7AE At Al A e 2
T 23 & FEo\U UE 7HA8] o) x etk
1 AT debA EHEA S Hgshe 30 8
A GukHel HA Sl g F23 A=7t §lo]
spetEe] 93 S dHe v JEr= A}
2& ¢+ A

Azt gejsR o g 5% o)de] TAEsL AW
& RSt SIAY SRl EE 5% ol &
A" 39S L=t (Hoyumpa 5, 1975) 55, B
§, DFAAQLES, Hvt, GE, 9 5A4EE 2
Soll 9fsf dojupm ZARINME H1r 20%° &3t
= FHES 2Y 5 UrHRedlich®}t Brodkin, 1994).
2A7ke] EJAA ] it A7E o Al o
& Ruddet, A3st 5(1993)2 FHAAEE
} 304 o] 694 ISR A2} T ARE A7A)
1293 A 272 19800 Uit TaE ATolA
2229 IAEAE Al 2 a3 0%
40g °)F T2 10d o) 254 3.24, ABFAF(25
o) 3.05, A FAXA(150 oY) 4.48 E FEA
¥R (100 o) 2592 EI Gt HEY B
(1991)& APEZE B2} 1268 7 FH AR W= B3
718 3 AFaAA 1260 e Ao A At
7b AR mARIZY &5 2.25, AT 6.24, ©]¥7]
&9} 3.00, SGPT 4.03, V-GT 2.272 A&&5H 5 )

Jd

i
z

—122—



W g5 728 AU AU, 85 29
ZEIERA 9} SAAEol AgEEolM FolstA E9k
}./0&]:} 0};}] _(1991).‘2. 0:1}\] itﬂ-}]z].g_
AEHE BRSO e 2A A8 AR
Hjgto] fdA L sisint. & Aol

gl FEA g 58 3 4kl
u Hlzo] mApH] 4592 W W SFE F2
420 g o9 A= wAHZE 1012 259 |
Wl the Bad Wi o B sttt 59 A
W] Al disiMe R g o2y 352
gt Ao} A3 2 gEA om B Aol
019} 1]1:11-7]-9] g7} /lc-)]o] \«Lg]\-\:% e c}]MO]-_rL_O,]
EAR FF58] Aol Fol aHelor & Aoz
Az g} 2 Aol stehg Al EUAR 288t
A sk, et dAWAE Bl st
A8 AFAAR ¥)TE AT AP A e
Aot gA) JRBAE & 5 it BY 3
g PR Awztel APt B A
HHE ARz dued] o #4E 7]
s é g Ae Aoz Az
AL AY MY FES RASL
E %ﬂ =5 o AR 2 AARA sk
ot gyt oz AA U] S5 35 AEe) 1A
7b V1AM plAle G dEiMe =22 o
A7} A2t B AFME AR T fA A 2
A S5 WsEAE e A 98E 1l
A2 gk Y §1993)= HENHA AL A
o] &5 4 SAF $5o) 7% AA) 9%E 1)
A7) ke R Husiidt. Iy a2y e
S5 FA2 b 2 EF A A Aol 9%
S 03 F Ao PRI EHA] HeA] 1
slojob & Fojr}.
£ A7o)Me) gatEAe) L2 g Brke &
Moz gfotd £ Q7] fie] F2f Eiel nE
HAo] 288 = Ut B F2of I AT
7V L BES AR 2 A ZEARE
Olb}{chckoway 1989), thE-£9] A

Kl
5o
k=l
ol

ofr
o

X ok e O
3
o
#d
=

o offt
oX
_24.,

e e

ol S EA

jricd

o ot
kB
e

2

to Y o8 M
f
2

e
ra
z
rlt

23 Pt

FE BaE ALY 32 A2g 28 + e 3
=
=2

r
%

2

)

J}fu nlio
J

3‘,

Ha

N

A

sle] 718, 49 gx}i Qe 9 9
8 B2 4R 5ol A A8A7IS90 By
WA 740l Ug A9

o] gA% i]/‘}gl 7]%% s ﬁ‘r %1% “H—t— f °é
gt A5 4ol ErHBirdsong 5, 1992). Rosenberg 5
(1987)& A2 243 HAAE 22 #7148
A AMgoRl ek 2AL8E7] 913t assignment al-
gorithm& AMS-31] B} QAP7IE 3 /il HE 2
e dadrstded, §7184 AT RS
o2 RS o Bk 9% A F27)] o
3 ARz} 2B QAIET] AASE 0.63(p
(0.00) 02 Hlw¥ Frty Basiich dets A
AEe] Afe A8 o] a7E de EFR
3 ERHEA AMYE § S84 £R7T0] 8
& e 53 AEE /YT STk Kongerud
F(1989)2 HEA Y A&wot Agx HPe] 9st
of GFujFR 2Fske 223} 30089 taled A
B AR 23 HEAd JREE FTHe) 2
ARIREH, A717194 BEA70.58-0.83, BHAE
AL 0.03-0.65% A7V7IPH dEAe S3-F54
g skl o) 17T, Bol ¥ dAwst ¥
oup FAel tig F7HHQ] ARE devle B3R

3k Basgiot
2 a7oiM 229 NER ZALY XPIF, 217
71904 BEZAL AMSEE B2 R G948 FEE
o ¥A A o WP g AT a2 2
el A% AF%%Z%—J 71 of- wop
AP ol Aet Abgshe 471X X8 749 ABA}
004 F& 99 v APEEA
=3] Ao BAA T FAH F
2427} e =

O

(_

I-N

r-{n

(R
4
=
o
;

(o]
it
13
r o
e
H

— 123~



2ot wlehd 37149 AASAEPRNEE AU
Zgol B8 2H0 % AL & ek T3 IR
9 EXo| A&H F2rt cEX sk 2 o
Z oAt o] RO B ¥&, AlT 5L BejMT
L7} Jolun ¥Er} B oo X8 B
2 3%, 3%, 7I¢ 5 71520 uet £2Hwst
o) & BAsiglnh 5 A4 A 3L HFE s
Zz ol 740l A9 9l AT e, boraxs}
go] HEAo] BuFo] Yot Bayelo)na An
£2 37} op)t AA ZaksAe] A glE
AT U3, BTLFY A9 T2 B9 YUY
o ZHARS zaAlsyIolE Hnld AL o] $23
s =|ojo} & Holoh.

mebx) E2o BEE ¥ho) i 25 4 919
T, #4252 ARE QFdgel we Agae
Z2AZE Hrlol 1A Sute] il E27|7e
K12 AAEERA] AAE Frdld Ae + 9
o1} 2o 3F BH7} o|FojRA) Ragong
717V} g o] AN FHERYS T 5 ¢
AL, E2 Al7hE BFol g 2715 ol 4] A
o] felata] ggkon ZRol¥o] g Ak gt
ong 7129 YTt Y & F TEIINE A
Aok ,

g8 el 7715 ol4g UFe) s A
7t 230] 3 P 714 vl ALY 2 AF
= oudTe gy Adgiene ge Aok
okw gl g} FHE gL AA dEn
A7 sl AAR A@aA oo oj@eo] 9
o, BYEL 7 4 glouT B Y AL
2 AYstns WAEY 2P ALY 5 gloks
A, Ao EHE A% dui dde w2
AEA AHe B8S & 4 UrHChekoway, 1989).
Zzg AR AE AEWAe) Eue B
A9 A AR B0) AT £dT 2 W
7} UAAT, E2A} AU BA 2AS T A
g B3l Hrlsigone A BANEA gL
Aoz 7t

—

2 e ¢

SHZAPIA BAAEE 82 F9 e AR
23 a9 E 3ok girdoe AeEa a9
v AHEHE AFY B3 d3sie wges

2831, AA T2 ] 1000 st AR

D 2REIE 70-8002 WERE FAE /e Row

3 ATHChoi, 1992). & A7o)A 273 v
BRI HEAAE 1008 B H&ol 2 A
F A BT ojFEo] ¥4 Fot
Ao A3 HA e a8 BA g Ao
Az}, ol &% EAo} tgh F22AP} o] F
oItk ERIT & US Aotk A7 BHA alst
=39 Z27} 22 AP} B3ALET, SIAT el A
= 3t Z2He= 22 dEd QoM o
HiL, 71T ddH ez #S R oM & §
del g3t 71zte] 2F AAE, ol 73 s
of Zz2Ee ZEAY 75 ARPAYN A3 §
tEe WA 58 53 B4, Vx 2 8 &
= F 5E Bl 474489 A48 diste o 94
g = den old mal A7 S AL 5 9l
= &Y &7 59 9% gyt A3dEs
ke Wro® ALl 03l 1lE olgdel o ¥
oM & 7FsAS A +
2 oollx B ApA A4 4 Udd HHes
T 5 3ARLe] HARAY719 Aol wlE A B
WY ze], A 55 2 34 § FYAR
T ool E Aol 5o YA HAE 1eH o
oF & o}, 1a} AAK 5 2 349 g+
$Adzy 24 ANz AFAAR ZE38iA]
WSS WIT £ YU, ARG AL &5 2
SAA EFo] ARBYA Wl AAF Aol 34
FES AR Ferhs 2} & B ozl AF
d 5, 1993), 9% 2 ol dE Aolg G &
M EHI7E Z2FA HIZ 2T wlate] o] Wt
d olfrE H9sh] 5T B Fos fFEEC)
o Wk 719 serEAd] 7HA%e) gid ne |
W7} ke 2ES Jeie gET ol F vkt
o A1 Ajole] whE HAM S AARB 71T

~124—



S ZAA1) AAAQ 2old] 71Q8AE FsAE A
ALEl Eo

ErE ARA BAcE T2iFo) R n2e
HAAT AAN uggd o3t QEF, 7% o3y
71%28 YA 23| e HAS nHsior & A

), A3 A3 2o] o] Fpole AL BF AT

o $goE $5¥ RAojmz ¥ Avd Wilo] 24
UL AL, Ave ATIMEL Ak Zog B

E

falickn et 24 EFHs Alole £33
4 2 2x2E JAREE Bt Aofziien
A ZA7} 5] Féle Aoz Bt o4 4
Rikils 7346‘ o 35 { Eats iaw,i Aol

7ol L}%}H 7@,3 _Ti_a:]% uj g}syg;u 7} dBe
7] WE Aoe BT,

2 £

getgdo] 2y 2RSS o HAg

< dde sjolsla et 29 Aad 7
Ase] 27 Bg sl 7175 oAk ¥
A2 w57 sk IR G H)ske Vi g
gstaael Y22t 45938 3% 1] 984 2 Az
A A A 3 227 6679, F 1,12688 O
Aoz ARZAL o|Hd A}, Akl d AAl 2

Az3IAAE AL A AL 2AE1
W54 elpol wR BRHE OE AATIEAE ¥

slo] A ZEA) el L322 Hrlsle £4
g Az oot 22 HE AU

1. 715 3AME SGOT 40 U/l ©13e) oA E A
3JA} 4678(10.0%) 2 BSIAF 77%8(11.5%) 1AL SGPT
35 1UA 0439 o] == ASIA} 118%(25.7%), BEA}
1987%(20.7%)°10 T 5 A 2 E32 o 2 A
o W& oJA&<] zol= §ATHp)0.05). LY} -GT

62 TUA °o]4Fe] o] Azk= ABJAL 299(6.3%) L& B3]
Arel 77%8(11.5%)°0 Bt Rk (p¢o.01) 2 3A
WolME 29 Fx ¢ oo e Aol fofst
2) 9ktHp)0.05). SGOT 40 1UA ©]4 & SGPT
351U o139 lE o) BF 33880E 30.0%
o FHES 5¥oH 7 AR 492 FHES
Aukzk 1399(12.3%), 2843 743 799(7.0%), B

3 21 5a%(a8%), €3 7 1230.1%)010eH
4L & F gle W% ole 11473(33.7%)1
th ¢34 7HASe AslAle FEN)7) 042 B
3l Hsta] Wgtom(p(o.001), A E7ke] - EH]
T 07622 2AtHp(0.05). F& 4% 2 o u}
£ Aol FolskA] EUtHp)0.05).

2. /0 3EHEA wWE 7)%F ol 2 ZHEE
AFEE FAsl7] st dPRE A% L SR
we} 23], 71 ol taliAe HEF
12 19 g8t 5 2 o 2 fHES
B3 3EEAL g borax(0.41), phenol resin(0.
69) 2 xylene(0.53)0], ¥F 19 SPEHEA FoXE
hexameta(0.47)°] B]Z-2 0] v)sld Z2Fo)A Q.oF
FHENIL feishl E%tHp(0.05). A3t dhal
e w3 19 s3hEd FA NAC(1.82)9 xylene
(1.37)0], ¥F nel e FME FFZEH1.
25)0] Wlwa gk EYIZE ERoU BF o8t
2] 94tHp)0.05). B 1] 31323 F hexametal0.

32 SoHH S—HV} o3 Yol vl FZ 7ol X9
fEo] o Wekhp(0.05). ¥ EF7F 7V
o 7el ES] FHES 2e %“%’.ﬂii A
& Bokou BE et doA foktHEHlE 11
ojgto] 3 A2 HEZ LA FHEHZHH F
738 2H 21 xylene(0.00) 7 crude indene(0. 26)7:
Fol Al ¥teHp(o.01, p(0.05).

3. AR 715 o) 3Rl gk Al TR
Az} Rl 30M5E 394 Ale] Fo] 1.54, 404

ol Fo| 1512 R-2l8i 2lp(o.01) A THEE 3
g 9 AAek $£EE(. 77) 2 ARIAFE FHS
v|gto] Rt AR ¢ w7t 4.02, vl

—125—



7ol ¢ 7.012 EUtHp(0.001). BE 7HE AAF ¥
A BAElE 268, 2SHAARE AR A7
6.23% - ETHp(0.001).

4. 7] AEAxE B 5] At tg 23
28 AR Al A3t A 1S ol A
oA Z = At A7(AM] 292, 12.15), BY 7F
o P 3.62), AAFRF A H]UE(2A}
H] JAF 2.64, BT 4.44)0](p(0.001), A7} HE
ARBE FAF P v 5.38, 16.52)7F £
315 tHp(o.001). B|TH} QA=A k2 AT o
Rz E 38 T FA(23H] 0.18)%ko] Fo)3HA
YQktHp(0.05). ¥2E&AY THEEE JAFH LEF
F 2 3AHaZA} 24| o 0}7} Az 2Hg-5t
A TtHp(0.05, p(0.01). BY zt
FAFo g HAF(AP] 294) o] et
{p(0.001). 71} T+AES) HAJMAZ T 2L A
Aot BE FH W% ol 2 2% dsie
silE e 2 P 2 Yro 2FIRIE {2
SHA] it

[+]
[s]
.

obgel Ane 22 1AL YU
Z|Hk7E 2 °¥:79_A4 }ggq H|Zo] Zom 227}
HEED w
g A7ge)st @
B2} o8 %} 29109 i}ﬁ}féﬂ]«l Zz
o 23 W5 olFe B AT Aoz Q3] 9F
Aot sietgal 2o B4l WisEs da
3¢ wal7) SlsiMe 3F A&Hd It Bast
Tk Az,

o
e

rek

g F

BT, o134, AAQ, AE2. YdAEFolnjolz

o o3t Z15slel Bk ATt ekt
3] 1991;3(1):58-64

A5, A, B, AEQ. AR AY B2

2 8371 AAE S nixle 9 digheye

tae) fgARE A -

3] 7 shatis] A7, 1993, pp 181-182
\,}.\:-]\'-ﬁ tﬂ-ﬁ]

ARE. e, AT Al ABEBAL AME,
1994, pp.13-22, 165-170

AEY. sasths BAAL -SARN 2 ARRAP)
e FHCE- dHolgRIAA, X2, 1993

=57 22z 5eazde iy 2 A73uerE
A, 1994

EFF. A AL 19%

ttel ol sty AAEAAE 7 2 S8 BES
. 1993, pp.103-120, 163-221

?_WM Wé é’:, 7.:‘ T2, o=, dElg, A3

Jl

o]
A7) %’4?;‘3 o] cﬂf& Qe a7, A
9}8+38)%] 1993;26(2):179-191

PEE, HAY, e85 ﬂ%‘““ﬂ RoJA A7

BH=0g A} AR
of gt AFH A tﬂf&isﬂriﬂﬂ 12:33
-37, 1993
39, 18, W, QniA, oldlz, SR BF
250 AV A - g
9] 1991;12(12):1-6

RAZE, AT, )AL, AAE. T2z Eolnjole
HFTEAEY A dAed A 2
AT th 3] 9J8E3) A] 1992;4(2):144-150

e, A&, 1773 22 AADA] 21715 ©]
AR ARAAGE NS 9 ZAKAT 9
uko) 8131 %] 27(4): 747-761, 1994

HE7), o] Ft. vlwkg, ME7|(H), ¢hhEvleh 1
golg}, A€, 1990, pp.475-487



AR AR TALE, 1996

Birdsong WH, Lash AA, Thayer S, Kumekawa E, Bec-
ker CE. the Validity of Study Group Assign-
ments based on Occupational Histories Obtained
from Questionnaires. J Occup Med 1992;34(9)
:940-945

Bolondi L, Gandolfi L, Labo G. Diffuse Liver Disease.
in Diagnostic Ultrasound in Gastroenterology,
2nd Ed., Bologua, Fotocromo Emiliana, 1984, p.
103

Boogard PJ, Rocchi PSJ, van Sittert NJ. Effects of
Exposure to low Concentrations of Chlorinated
Hydrocarbons on the Kidney and Liver of In-
dustrial Workers. Br J Ind Med 1993;50(4)
:331-339

Canadian Center for Occupational Health and Safety.
CHEMINFOQ. 1991-1992

Canadian Center for Occupational Health and Safety.
Material Safety Data Sheet. 1991

Canadian Center for Occupational Health and Safety.
NIOSHTIC. 1991-1992

Canadian Center for Occupational Health and Safety.
RTECS. 1991-1992

Chekoway H, Pearce N, Crawford-Brown DJ. Re-
search Methods in Occupational Epidemiology.
New York, Oxford University Press, 1989, pp.
202-231

Choi BCK. Definition, sources, magnitude, effect mod-
ifiers, and strategies of reduction of the healthy
worker effect. J Occup Med 1992;34(10):979-988

Clayton GD, Clayton FE. Patty’s Industrial Hygiene
and Toxicology, 3rd Ed. 1981

Dean AG. Epi Info version 5.01. Centers for Disease
Control, Atlanta, Georgia, U.S.A., 1990, pp.
251-260

Dossing M, Ranek L. Isolated Liver Damage In Chem-
ical Workers. Br J Ind Med 1984;41(1):142-144

Dossing M, Skinhoj P. Occupational liver injury.
Present state of knowledge and future. Int Arch
Occup Environ Health 1985;56(1):1-21

Dossing M. Noninvasive assessment of microsomal
enzyme activity in occupational medicine: pres-
ent state of knowledge and future perspectives.
Int Arch Occup Environ Health 1984; 53(3)
:205-18

Fleiss JL. Statistical Methods for Rates and Propor-
tions. John Wiley and Sons, New York, 1981.
pp- 71-74

Franco G, Fonte R, Tempini G, Candura F. Serum
bile acid concentrations as a liver function test
in workers occupationally exposed to organic
solvents. Int Arch Occup Environ Health
1986;58(2):157-64

Harrison RJ. Liver Toxicology. in LaDou J. Ed., Oc-
cupational Medicine, Appleton & Lange, Norwal-
k, Conn., 1990, pp.247-258

Hay JE, Czaja AJ, Rakela J, Ludwig J. The Nature of
chronic Aminotransferase Elevations of a mild to
moderate Degree in asymptomatic Patients. Hep-
atology 1989;9:193-197

Hirohiko U, Shiro T, Shunen I, Yoshiko I," Toshio K,
Shin-ichiro S, Masayuki I. Occupational Ex-
posure to Solvent Mixtures: Effects on Health
and  Metabolism. Occup Environ Med
1994;51:523-529

Hosmer DW, Lemeshow S. Applied Logistic Re-
gression. A Willey-Interscience Publication,
New York, 1989, pp.25-132, 176-184

Hoyumpa AM, Greene HL, Dunn GD, Schenker S.
Fatty liver: Biochemical and Clinical Consider-
ation. Digest Dis 1975;20(12):1142-1162

Kim YS. Prevalence of Hepatitis C Virus Antibody
among Korean Adults. J Kor Med Sci 1992;7(4)
:333-336

~127—



Kongerud J, Vale JR, Aalen 0O. Questionnaire Re-
liability and Validity for Aluminum Potroom
Workers. Scand J Work Environ Health
1989;15:364-370

Liss GM, Greenberg RA, Tamburro CH. Use of Ser-
um Bile Acid in the Identification of Vinyl Chlor
ide Hepatotoxicity. Am J Med 1985;78:68-76

Mehta CR, Patel NR, Gray R. Computing an Exact

Confidence Interval for the Common Odds Ratio.
Am J Epidemiol 1986;124:719-23

Norusis MJ/SPSS Inc. SPSS/PC+ V4.0 Manual for
the IBM PC/XT/AT and PS/2. SPSS Inc., Chic-
ago, 1990.

Rankin JG, Ashley MJ. Alcohol-related health prob-

| lems. in Last JM, Wallacw RB Eds., Maxcy-Ros-
enau-Last Public Health and Preventive Medi-
cine, 13th Ed., 1992, pp.742-744

Redlich C, Brodkin CA. Liver Diseases. in Rosenstock
L, Cullen MR Eds., Textbook of Clinical Occu-
pational and Environmental Medicine, W.B.
Saunders Company, Philadelphia, 1994, pp.
423-436 _

Rosenberg CR, Mulvihill MN, Fischbein A, Blum S.
An Analysis of the Validity of Self-reported Oc-
cupational Histories Using a Cohort of Workers
Exposed to PCBs. Br J Ind Med 1987;44:702-710

Rothman KJ. Modern Epidemiology. Little, Brown
and Company, Boston, 1989, pp.153-219

Sakurai H. A Morbidity Study of Viscose Rayon
Workers Exposed to Carbon Disulfide. Br J Ind
Med 1990;39:39-44

SAS/STAT User's Guide Version 6, Fourth Edition,
Volume 1 and 2, SAS Institute Inc., Cary, NC,
USA, 1989

Schlesselman JJ. Case-control Studies: Design, Con-
duct, Analysis. Oxford University Press, New
York, 1982, pp.171-226

Soden KJ. An Evaluation of Chronic Methylene
Chloride Exposure. J Occup Med 1993;35(3)
:282-286

Thomas DG. Exact and asymptotic Methods for the
Combination of 2 + 2 Tables. Computers in Biom
edical Research 1975;8:423-70

Vihko R, Vihko P, Maentausta.O, Pakarinen A, Jan-
ne O, Yrjanheikki E. Assessment of Early Hep-
atotoxicity. in Aitio A, et al. Eds., Biological
Monitoring and Surveillance of Workers Ex-
posed to Chemicals, Hemisphere Publishing Co.,
Washington D.C., 1984, pp.309-313

Yllner S. Hepatotoxic Agents in Swedish Industry:
Hazards and Prevention. Israel J Med Sci

1974;10(4):456-458

— 128~



