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The relationships between subjective symptoms of toluene exposed workers and concentration of their urinary
excretion of hippuric acid were investigated. The exposed groups of 146 workers exposed to toluene and the
control groups of 47 workers have never been exposed to toluene in Ulsan area were selected and studied.
Hippuric acid was measured by HPLC, and counts of blood cells and liver function test were also performed.
The mean value of urinary hippuric acid concentration of the control group was 0.322(+0.267) g/L, while that
of the exposed group was 1.260(+0.395) g/L. As the concentration of hippuric acid had statistical proximity in
0.1% level, WBC, GOT, and GPT didn't have any proximity(P>0.05). The exposed group showed lower level of
leucocyte counts 6522.40(1710.3) than the control group 6891.50(1483.7). The exposed group showed higher
level of GOT(25.75), GPT(27.09) than GOT(23.75), GPT(25.21) of the control group. Dried skin was the highest
complained symptom of toluene exposed workers, the second strained eye, the third poor auditory function, and

the fourth was headache.

Key Words : Toluene, Hippuric acid, Urinary excretion, WBC, GOT, GPT
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Table 25 ZzAwd gzyuztd mxil 5
%, WBC, GOT, GPT¢] Zo]|& ulm 2437 9
A t-test® AAF 232 e Aot 1 AP
At e A9 ZE2AWM=1260)3% thZEF
T(M=0322)7t] BTl AFE 01%9) FZAA
EARO0R §o& o7t AAHAG. FARAA
o] 9% nixAl FEE EnFd hzxRTo] ZZ
1.260g/L(SD:0.395), 0.322g/L(SD:0.267)2 F T3t
o) Fol3k aol(P<O.001)E 2o, & ATAE
(718 S ggd 299 Aze usd AYe
Yerl At

WBCE tZHwHM=68015)0] ZZHAHM=6522.4)
2} 566% & HFRL HPon, ZAGAR
HaAAA A2AL WBC 7 TZ A 6522.4(SD
:11710.3)700) 2 =Tl A= 6891.5(SD:1483.7) 71 =
Zg PN Zadts A% JEURR, S8 3
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L
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Table 1. General characteristics between exposed and non exposed groups N(%)
characteristics division EToups total
exposed group non exposed group
4 male 99(67.8) 23(48.9) 122(63.2)
gender female 47(32.2) 24(51.1) 71(36.8)
twenties 24(16.4) 4( 8.3) 28(14.4)
e thirties 46(31.3) 15(31.3) 61(31.3)
a8 forties 49(33.3) 23(47.9) 72(36.9)
fifties 28(19.0) 6(125) 34(17.4)
Table 2. The comparison of the difference between non exposed group and exposed group
division group N M(SD) df t{sig.)
o exposed 146 1.260(0.395)
hippuric acid(@/L)  non exposed a7 0.322(0.267) 193 15.332(0.00D
exposed 146 6522.4(1710.3)
WBC(no./iL) non exposed 47 6891.5(1483.7) 193 1.439(0.153)
exposed 146 25.753(14.284)
GOT(IU/D) non exposed 47 93745( 9.495) 193 1.112(0.269)
exposed 146 27.089(21.376)
GPTIU/D non exposed 47 25.213(16.546) 193 0632(0529)

N: Number, M: Mean, SD: Standard Deviation, df: degrees of freedom
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t}. Table 591 YERA vfe} o] vixits A9 e
U AE PLO05 FEdA e FHoo Zols)t
AR ] gkt WBCO ZA$E 8d olitdA
M=662930% 7}4 =& HF Holi glow,
59 wlwHM=6453.1)0llA 713 @& HFgs ve
Witk Scheffe’'se} thaulme] <3 74 ZF7I3L
¥ WBCY Ba#t2 9 = 2oz ez &
ok, 25717k GOTS A%, ZF 257130 49
HFENS HAG A P05 8004 5% 3
ol7} AR HA @rskom, GPTY ZA$& 53 7yt
A M=28979% 7}V %2 HIFE Holm glon,
83 o}l A M=249278 7}% @& #Hd#3S e
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Table 4% 9%¥ "=t %, WBC, GOT, UWey, SAAHSE {o& Aol7} AAHA &k
Table 3. The comparison of the difference between gender
division group N M(SD) df tsig.)
e st (2 REE g g
WBC(no/L) e 2z b 191 154700.124)
oy e mmmn Ty
GPTIU/D fglaln;;e 1?? ;8%222222;; 191 3.392(0.001)

N: Number, M: Mean, SD: Standard Deviation, df: degrees of freedom
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tHP>0.05).
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o, 107k
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Table 4. The comparison of the difference between other age groups

i FEAN F% Aol a4

A ggron, AR Y Wee ew 2uk

e 20010 M=30.7502 =2 7+ &

Rew, 1.0v]gkel A M=25.306
39S AEke VeI,

2 A7 AE EzlA GOT, GPT/ 44

Division Ages N M(SD) df F(sig.)
twenties 28 1.140(.487)
thirties 61 1.061(.619)
hippuric acid(g/L) forties 72 942(.498) 5 191 L113(0.345)
fifties 34 1.066(.553)
twenties 28 6314.3(1567.7)
thirties 61 6461.9(1600.1)
WBC(no./uL) forties 7 7071.4(1640.2) 3 191 3.247(0.023)
fifties 34 6160.6(1727.5)
twenties 28 26.143(10.554)
thirties 61 27.623(17.436)
GOT(IU/MD forties 7 99.090( 5.713) 3, 191 2.295(0.079)
fifties 34 27.000(16.894)
twenties 28 26.250(12.533)
thirties 61 30.885(26.474)
GPTIU/) forties ™ 21.393( 9.301) 3, 191 2.978(0.033)
fifties 34 30.382(26.804)
N: Number, M: Mean, SD: Standard Deviation, df: degrees of freedom.
Table 5. The comparison of the difference according to work duration
Division work duration N MI(SD) df Flsig.)
(year)
below 5 49 1.289(0.365)
hippuric acid(g/L) between 5~8 57 1.324(0.415) 2, 144 2.957(0.065)
over 8 41 1.136(0.383)
below 5 49 6453.1(1619.1)
WBC(no./iL) between 5~8 57 6505.1(1506.5) 2, 144 0.122(0.885)
over 8 41 6629.3(2082.1)
below 5 49 26.020(16.408)
GOT(IU/) between 5~8 57 25.855(12.302) 2, 144 0.031(0.970)
over 8 41 25.293(14.473)
below 5 49 28.979(25.607)
GPTIU/D between 5~8 57 27.019(20.460) 2, 144 0.398(0.672)
over 8 41 24.927(16.900)

N: Number, M: Mean, SD: Standard Deviation, df: degrees of freedom
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Table 6. The comparison of the difference according to the concentration of hippuric acid

concentration of

Division hippuric acid N M(SD} df F(sig.)
below 1.0 76 6301.9(1638.4)
WBC(no./uL) 1.0~1.99 111 6505.8(1671.9) 2, 192 .854(.428)
over 2.0 8 6311.3(1770.4)
below 1.0 76 24.246(11.276)
GOTU/M) 1.0~199 111 25.971(14.896) 2, 192 .380(.685)
over 2.0 8 25.000( 3.625)
below 1.0 76 25.305(18.369)
GPTIU/D 1.0~1.99 111 21.235(22.014) 2, 192 .375(.688)
over 2.0 8 30.750(10.539)
N: Number, M: Mean, SD: Standard Deviation, df: degrees of freedom
Table 7. The rate of the complaint of subjective symptoms
Subjective symptom N % Rank
dried skin 46 315 1
strained eye 41 28.1 2
poor auditory function 38 26.0 3
headache 32 219 4
gloomy eye 31 212 5
ringing in the ears 31 212 6
arthralgia 31 21.2 7
ammnesia 29 199 8
toothridge trouble 28 19.2 9
decline of brawn 20 13.7 10
oppressed in breast 19 130 11
difficult to sleep 15 103 12
loose appetite 12 8.2 13
feel drunk 8 55 14
inflammation of skin 8 55 15
hands tremble 7 48 16
odor trouble 7 48 17
nervous breakdown 6 4.1 18
difficult to breath 5 3.4 19
decline of grasping power 5 34 20
feel dizzy 4 27 21
trouble in sexual life 3 2.1 22
having a cough 3 2.1 23
difficult to drink 3 2.1 24
feel vomitive 2 14 25
nosal hamorrhage 2 14 26
stammering 0 0.0 27
change in appetite 0 0.0 28
change in sensitivity of skin 0 0.0 29
staggering occasionally 0 0.0 30
o ;, WBC #A7t Astsol govl, wd A2 32 A4FY 528
Fad U@ £ 2o 9] e A7 FA7t A ERA F2el B AAEY 4 B U@ =
Ade FAGAN0] ool Wt Bl AN A£S RAY A BT ANTZASA ol
g doiths AHRS BAY & Ak S5} AdoiHTy T s 22ATE 46%(315%)
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