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microsyringe(10ul, Hamilton, USA)E AF-§3la %39 1uls FIDdetector

7} Z# ¥ Gas Chromatography(GC14-B, Shimadzu)dll Y3t &4 gk},

LA 2 37 T =74 2424
Descriptions Conditions
Instrument Shimadzu GC 14B
Ditector 220C
Column 250C

40C(7+&) 10T /3, 80C (1) 20T/,
Temperature .
130C (5 )
Carrier gas N:
Flow rate 100ml
Injection volume 1ul
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2mLE ¥ 2087 & ZE9] & 5 3000RPMeol A 4E7F 914 B3
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52 5239 microsyringe(10ul, Hamilton, USA)E AF&3te] 45 A

1ul& FID detector’} 2% Gas Chromatography(GC14-B Shimadzu)ell

Descriptions Conditions

Instrument Shimadzu GC 14B

Ditector 250C

Column 250°C

Temperature 100C (14) 20C /& 240C(6%)
Carrier gas N2

Flow rate 100ml

Injection volume 1ul
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kg

Byt SFF8S A viAA etk 61(31.94%), € 2-33] vt 57
5 (29.84%), 1F Lol 1-23] vpAlth 599 (30.89%), 15 Lol 3-43] viAth 13
H(6.81%), Al g vtk 1(0.52%)°1 At SFFS &F ¥ w4

R

y

F A v, 2% @ oy, aF
3

(19.23%), 78(60.00%), 20(15.38%), 7% (5.38%), 0% (0%)°- 2 vhEbgtch.

_‘IO_



ALF (%)

ol
e
ez

ol
e
ot

ol
r2
N
)

o
oy
ry

304 w5t
304 ©]4F 504 w]gt
504 o]

5 oA 9 o]}
10d o]A 19d o]3}
20 o] 29\ o]3}
30 o]

Aol wpAA] e

¥ 2-33] mhAlt
1799 1-23] m}Alth
13799 3-43] m}Alth

Aol W vkl
N T
aF @y Hw
aF B oy
aF 54 Hg
aF 5 oy

162 (84.82%)

29 (15.18)
26 (13.61%)
119 (62.30%)
46 (24.08%)
47 (25%)
125 (66.49%)
16 (8.51%)
94 (50%)

69 (36.70%)
21 (11.17%)
0 (0%)

4 (213%)
94 (49.21%)
23 (12.04%)
74 (38.74%)
18 (21.43%)
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3. AT HEAS A3 H

AF A 20061 d-2008 =0l wE FH2EHE, GOP, GPT, r-GPTS]
TEE X 59 Yeididlth d=d FH2HEY Hi A= 181.20md/dl,
185.88md/dl, 182.48md/dlo] 1o, GOPE 26.461U/L, 24.581U/L, 26.591U/L
o dAxd HAANE RHYY. GPTY ZSHUAAA] dAxd HAX =
24.591U/L, 24.021U/L, 25.02IU/LZ vElwten, r-GPTel 7% 41.28IU/L,

40.231U/L, 39.651U/LZ U} E}%}t},

E 5 AFUAAe A=y AP

2006 2007 2008
Ha+EFHA Ha+EFHA YA+ FH2}
=Zd2HE

181.20 £+ 3.01 185.88 + 33.49 182.48 + 32.31
(md/dl)
GOP

26.46 + 18.12 24.58 + 19.60 26.59 + 19.05
(IU/L)
GPT

24.59 + 17.09 24.02 + 17.74 25.02 + 17.64
(IU/L)
r—GPT

41.28 + 46.50 40.23 £ 44.39 39.65 £ 44.92
(IU/L)
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1) v}=43 GPTY A A #A
AT GRS 2006-2008 = o] E GPTY §x9 =% vt
AE E 74 YUY, d=E

0.3317, 0.11952 EA Ao 2 Fo3 AAAFE Bolx &gk},

¥ 7. A7 AR Adx vlxAlyl GPTE AddA

EFAH vt p-valuew 0.8962,

2006 2007 2008
GPT GPT GPT
-0.0095
2006 v} 4k - -
(0.8962)
2007 v}z Ak - 0.0706 -
(0.3317)
2008 v}t - - 01155
(0.1195)
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2) vk A7 GOPS] 4o

AT ALY 2006132008 =] WE GOPY FE9 =xE vlwgre A

ry

AE FE 8 UegUIT. dxE GOPS vlxile] p-valuew 0.7241,

ry

0.6449, 0.3898% EA|stAH o2 Fo3F ABAHE Holx gt

2006 2007 2008
GOP GOP GOP
0.0258
2006 B} k= 2F - -
(0.7241)
2007 11 - -0.0336 -
(0.6449)
2008 v}t - —~ 0.0639
(0.3898)
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3) vl =4t3 -GPTE A& #A

AT AALe] 200613-2008 = wWE r-GPTY FE9 =35 vhxgbel 4

AAAE # 99 Y. AEE r-GPT9 Pl=4te] p-value: 0.6262,

0.0554, 0.98392 FAStH o2 {3 JAYS Holx gkt

¥ 9. AFhAe]l Ax nlxAby r-GPTe A4
2006 2007 2008
r-GPT r-GPT r-GPT
-0.0356
2006 v} Ak — —
(0.6262)
-0.1388
2007 v} = Ak -
(0.0554)
0.0015
2008 v} = Ak —
(0.9839)
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6. "t 2t3} GPT, GOP, r-GPT, E5 4, Zd2H E

o
o
rJ
e
i)

AT gAe] 20061 d-2008'd 3\ FHe] EF<, GPT, GOP, r-GPT, Z¢
ZHEY =% vt A#ABAE £ 1000 YERAT. d=E EF,
=

GOP, r-GPT, S 2H &Y p-value= 0.7248, 0.3624, 0.2054, 0.9701=

=5l GPT GOP r—GPT U 2EHE

A=, 0.0149 -0.0736  -0.0384 -0.0534 0.0016

p—value 0.7248 0.0808 0.3624 0.2054 0.9701
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AF AL Ao ME =4S 53 niile] JIIFS njxes HEE E
A5t ® 119 YERRA Y. HEE EF9 GPT, GOP, r-GPT, &3 2H

=N = O = A o = [ [e) S o)
Z, Yo], AdAF, Bivte, A, 5558, 5579, &5, 74, ¥4, 9

Al (p-value=0.1151) GPT(p-value=0.7442) GOP(p-value=0.9773), r-GPT

(p-value=0.7823) & & 2~E| & (p-value=0.2468), 1 °](p-value=0.9045), 73 dj A
% (p-value=0.6307), ¥l YFE (p-value=0.9698), &% & (p-value=0.7085), <
& (p-value=0.7138), 2] (p-value=0.8058), & <1 (p-value=0.9473)°.2 }E}L}

FAHoR f5A ggdod ¥, ¢F,

E]oll
2

713k,

p-valuegte] 0.0466, 0.0184, 0.0083, 0.0273, 0.00022 FA Ao =Z {23l

=l
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ke

e F-Value Pr> F
=l 2.51 0.1151
GPT 0.11 0.7442
GOP 0.00 0.9773

r- GPT 0.08 0.7828
ZY 2= 1.35 0.2468
o] 0.01 0.9045
Ao A = 0.58 0.6307
IR 0.08 0.9698
4 4.03 0.0466
TTed 0.46 0.7085
=T 0.46 0.7138
= E 3.45 0.0184
22 0.22 0.8058
&4 0.05 0.9473
EA717¢ 3.25 0.0083
F9HF 2.82 0.0273
A= 9.21 0.0002
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¥ 13, AFHFAS] vt FEO G Ae W Bl 4
T FA 7k HEFQ t-Value Pr>t|
0.3217 0.0517 6.22 <.0001
0.0033 0.0023 1.46 0.1455
-0.0002 0.0009 -0.23 0.8152
k= -0.1165 0.0412 -2.83 0.0053
oq(71F) 0.0000
304 ] gt 0.0070 0.0494 0.14 0.8882
30-50 41 0.0649 0.0367 1.77 0.0788
504 o]/ (71%) 0.0000
FdF T oy 0.3487 0.2589 1.35 0.1799
T3t vy 0.5530 0.1832 3.02 0.0029
H FA(71+) 0.0000
FA717 30 o)A -0.3767 0.1971 -1.91 0.0577
309 =gk -0.5882 0.1826 -3.06 0.0026
H FA(71+) 0.0000
Az 200613 0.1238 0.0342 3.62 0.0004
20073 0.1707 0.0388 4.40 <.0.0001
2008\ (715) 0.0000
E7d -0.0003 0.0001 2.26 0.0254
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Abstract

Effect factors analysis for hippuric acid in urin

by toluene exposure in personal air.

Jung Eun Park
Dept. of Environmental Health
The Graduate School of

Public Health, Yonsei University

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

This research is biological monitoring method of laborer who has been

working toluene operations during 2006 to 2008. And also evaluate
laborer’s hippuric acid excretion concerned with laborer’s personal
individuality and health problem. The result is like this.

First, In every year, the numeric value of hippuric acid excreted by
toluene exposure laborer was not concerned statistically. Also we can
find the existence of variable which affects hippuric acid’s metabolism
of toluene’s body inflow.

Second, It was not observed that yearly hippuric acid and yearly GOP,
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GPT, r-GPT have correlationship. However, GPT has only correlation.
Third, sex, practice, the amount of smoking, in every year was
concerned statistically between factors which affected laborer’s hippuric
acid. And in final mixed analyzation model, sex(p-value=0.0053), the
amount of smoking(p-value=0.0065), smoking duration(p-value=0.0012),
toluene and hippuric acid numeric value was concerned statistically.
Fourth, the result of comparison, analysis of variable estimate affect to
hippuric acid through laborer’s personal measurement was that
Female’s(thippuric acid numeric value) was 0.1165g/g crea lower than
male. In age, less than 30’s(hippuric acid numeric value) was 0.0070g/g
crea more than over age 50. Between age 30 to 50’s(hippuric acid
numeric value) was 0.0649g/g crea more. People who smoke less than
two packs’(hippuric acid numeric value) was 0.5530g/g crea more
higher than nonsmoker. People who smoke more than two
packs’(hippuric acid numeric value) was 0.3487g/g crea higher than
nonsmoker.

According to smoke duration, less than 30 years smoking have
0.5582g/¢g crea lower numeric value than nonsmoker, and more than 30
years smoking was 0.3767g/g crea, higher than nonsmoker. In the
yearly comparison, 2006’s and 2007’s hippuric value was higher than
2008’s. Hippuric acid density of toluene GPT indicates 0.0033g/g crea if
toluene increase 1ppm, when GPT level is stable. And when GPT level

increase 1IU/L, hippuric acid density increases 0.003g/g crea increases.
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Though this research, hippuric acid in urine can be an indicator that
can apply widely in toluene’s density in the atmosphere. But for exact
examine of interrelationship between toluene’s density in the atmosphere
and hippuric acid, it defines need of compensation. As well as finding
compensation factor, But also we should define exact formula. And
research which clarifies propriety as hippuric acid’s exposure about

toluene in the atmosphere will be necessary.

key world: toluene, hippuric acid, health effect, GPT, liver function

_34_



	차 례
	국문요약

	Ⅰ.서 론
	Ⅱ.연구 방법
	1.연구의 틀
	2.연구 방법
	가.조사대상 및 내용
	나.자료수집
	1)측정
	2)분석

	다.통계분석 방법


	Ⅲ.연구 결과
	1.연구 대상자의 일반적 특성
	2.개인 포집 공기 중 톨루엔과 마뇨산의 연도별 농도분포
	3.연구대상자의 건강상태
	4.톨루엔과 마뇨산의 상관관계
	5.마뇨산과 간 기능의 상관관계
	1)마뇨산과 GPT의 상관관계
	2)마뇨산과 GOP의 상관관계
	3)마뇨산과 r-GPT의 상관관계

	6.마뇨산과 GPT,GOPr-GPT,톨루엔,콜레스테롤의 상관관계
	7.마뇨산에 영향을 미치는 변수 분석
	8.마뇨산에 영향을 미치는 변수분석 최종모형
	9.마뇨산 농도에 영향을 미치는 변수 비교 분석

	Ⅳ.고 찰
	Ⅴ.결 론
	참고문헌
	Abstract



