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Urinary Hippuric Acid Excretion in Toluene Exposed Workers

Chae-Un Lee, MD., Hai-Rim Shin, M.D., Byung-Mann Cho, M.D., Deog-Hwan Moon, M.S,,
Hae-Sook Shon, M.D., Kyu-Il Cho, M.D.,, Sung-Chun Kim, M.D,, Yong-Wan Kim, M.D,

Departement of Preventive Medicine
Institute of Industrial Medicine, Inje College,
Pusan, Korea

In order to prepare the fundamental data for preventing the hazardous effects at toluene exposure
in many kinds of industry, the authors determined the level of urinary hippuric acid on 592 toluene
exposed women(exposed group) and 102 unexposed women(control group) in Pusan area, from April
1 to October 31, 1986. Hippuric acid was measured by high performance liquid chromatography.

The results were summarized as follows;

1. The mean value of urinary hippuric acid concentration of the control group was 0.44+0.21g/1(0.11—0.
89g/1). The distribution of urinary hippuric acid concentration of the control group was not fit to the
normal distribution.

2. The mean value of urinary hippuric acid concentration of the exposed group was 1.56+0.95g/1(0.44 — 4.
57g/1). The distribution of urinary hippuric acid concentration of control group was not fit to the normal
distribution.

3. The urinary hippuric acid concentration by age group was not statistically significant in the control
group, but in the exposed group the urinary hippuric acid concentration was highest in women between
20—29 years old(1.71+0.95g/1) and was statistically significant(p<0.01).

4. The urinary hippuric acid concentration by duration of working hours was not statistically significant

(p>0.1).
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AL HIE, gy, FZ-H, 948, FAUE AAA,
AEA, FFE B9 ARITZANAM LA 2o|H(Clay-
ton &, 1981) s}&E A9 3, Az, HE, T}
AbX19) 2 (photo—gravure ink-), AF 2= —o|~H = g
FH cellulose ester lacquers) 52 YEE 20| (:mFH,
1985), =3 FIJAE =Aojut AAZY, ot} HXA|
A B BRIz ERQ Z2Hr|x gt

A 100 HAhEEC] FAARE FFAL AHEste
A EA7E H71% 3t o™ (Dodds 5, 1964) 1 el
Aza} Z— 2 2B (coke—oven)d H)77t2, THEY
9} Z3H(Walker, 1976) 2 &A(Conkle 5, 1975) 59
AFRZ EA Y7)FdE 0.01~0.05ppme EFo] &
Ak o] AN FujHFe] 24l 253 gk
(Clayton &, 1981).

E3qlo] g 4L Algel wel dan, $57
Agt HRE 53 Al FrEo ZrhAe WA
22 Eilo 9% thAMFEQ vkt hippuric acid) &
H]| £ 3}, 0-, m-, p- cresol 2 benzoyl glucuronide 522
A Pt (Hasegawa, 1983).
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Table 1. Distribution of Subjects by Age Group

Control Group*  Exposed Group**

Age Group

(%) (%)
19 26 102
( 25.5) (17.2)
B 27 235
0-29 ( 265) (397)
_ 25 167
30— 39 ( 245) ( 282)
3 24 88
0-4 ( 235) ( 149)
102 592
Total (100.0) (100.0)
* Control Group : Public Officials and School Person-
nels

** Exposed Group ; Toluene Exposed Workers
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Fig. 1. Distribution of Urinary Hippurid Acid Concentra-
tion in Exposed and Control Group

Table 2. Frequency of Urinary Hippuric Acid Concentra-
tion in Control Group

Concentration(g/1) Number %
0.100 — 0.199 13 12.7
0.200 — 0.299 15 14.7
0.300 — 0.399 21 20.6
0.400 — 0499 14 13.8
0.500 — 0.599 15 14.7
0.600 — 0.699 13 12.7
0.700 — 0.799 5 49
0.800 — 0.899 6 5.9

Total 102 100.0

EFA E279 8% vhit v d o] WY e 044~4.
57g/190. 8 B ¥ dEFolA e Zo] uATEEE Y

BURATHE 3, 18 D.
8% HE vl MidFE 2T 04+021g/1, F

27 156+095g/12 E2FNAM {23 £ o™ (p<0.
01) 93T 87 vh b v Fe g2TFAAME Rl
Zpol7t gllo vt E 2 oAE 20t A 1.71+0.95g/12
#88H EATHp<0.0D)(E 4).
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Table 3. Frequency of Urinary Hippiuric Acid Concentra-

tion in Exposed Group

Concentration(g/1) Number %

— 049 45 76
0.50 — 0.99 168 284
1.00 — 149 117 198
150 — 1.99 98 16.6
2.00 — 249 74 12.5
250 — 299 42 71
3.00 — 349 25 42
3.50 — 3.99 12 2.0
4.00 — 449 5 0.8
450 — 6 1.0
Total 592 100.0

Table 4. Mean Concentration of Urinary Hippuric Acid.
by Age Group

(g/D
Age Group  Control Group Exposed Group
- 19 044 +0.20 1.64 + 1.00
20 — 29 046 + 0.21 1.71 + 0.95*
30 — 39 041 +021 1.44 + 0.92
40 — 49 045 + 0.22 130 £ 0.73 -
Total 044 + 0.21 1.56 + 0.93**

* p<0.01 (Significantly different mean values between
age groups)

** p<0.01 (Significantly different mean values between
control group and exposed group)

Table 5. Mean Concentration of Urinary Hippuric Acid
by Working Duration in Exposed Group

Duration(Months)  Number  Concentration{g/1)
- 12 154 1.66 + 0.99
13— 24 122 166 + 1.02
25 — 60 189 146 + 1.82
61 — 127 148 + 1.92
Total 592 N 156 + 093
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Table 6. Correlation Matrix of Variables

Age Working  Hippuric
Duration Acid Conc.

Age 1.000

Working Duration .363 1.000

Hippuric Acid Cenc. —.148 —.066 1.000
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Table 7. Analysis of Variance

of Mean Concentration of Urinary Hippuric Acid by Age & Working Duration

Source of Variation Sum of Sqgares DF Mean Square F Signif of F

Main Effects 17.922 6 2987 3478 002

AGE 12.726 3 4.242 4939 .002

DURATION 3923 3 1.308 1.522 .208

2-way Interactions 2.644 9 294 342 961

AGE DURATION 2.644 9 294 342 961

Explained 20.566 15 1371 1.596 070
Residual 494.715 576 859
Total 515.281 591 872
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Ay} 83 vhAt vl dFol QRETEEE {23 27t
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(p=0.208)(E 7).
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E7A L ARE 539 F4E AL 0
718A s} vpAAZ g, AE 2 557 Fe A=
4e dogin sigrel EFA0) FREW FHe),
A, 871%, B9, 2o AuS AR Y, 4
el 74A) w271 §cH(Husman, 1980 ; Last, 1980).

U EFA E2A 7% ASHEJE, 1986 5 Lund
berg, 1985), **¥Z(Encephalopathy) (Ikeda, 1969 ;
Knox, 1966 ; Linz, 1986 ; Lundberg, 1985), 41733573
o} (Cherry, 1985) %l ob7]€cke Ru% ich

AR F58 EFAL 98 A9 AERE AR
tFto g H, Fejild AYStY wiwide] Ha
229] o-, m-, p-cresol, benzoyl glucuronide 53 2ol
Aoz Wdgd. EFd9 8F WARIEF mhide]
Z= Zg AR A=) gou HIZE o-cresolo] A}
29 Z2 A2 A5 7% it (Dossing, 1983 ; Ikeda,
1969 ; Klassen, 1986 ; Koichi, 1985). ZL&{v} &3o] 3t
Halx wjdFo] vl olr HAZAE vhaits
Z2AR2 o]&3h= Ao 7k Helsida ScH(o]AE,
1986).

AR AME AFFe] ek gitat S| do] FiH
Je HEL HIFstd 2502 vixibo] WA
319 (Ogata, 1985), B4 3¢ 0.7~14g/N\7t avle s

w)
=

)] d ¥ t}(Baselt, 1980 ; Carisson, 1982 ; Ikeda, 1980 ;
Ogata, 1970).

nlste. E2d9] AHY, ethylbenzened AMIE
o]71% 3}9](Klaasen, 1986) &5 Z2/|A%} v 8o
Z7Vel7) A&ste] Z2EHA X o|2H 6, 7
A7 MRNE AAH F 24A)7Fe] A $hA3) vjA
Hed AAE 98 s A4EE AL st
g (Ogata, 1970, 1985).

gz B A7E 93 2dAFE FdUt Fol Al
a7l 8.3 vkt o] HTAHS AYFE
250 npeAt v dagel Wlsled e oz AzEm
23 A AZhE 2% vpxAt e dgzte] ABRAAS
Yol Rol WoE ALz Aledch

afeAto] AXzA Fo FRAGEA FL duiAA
Agche 24 gtk ¥ Lehnert(1978) o 2jshd
trichloroethylenes WA T EFdd Z2d 223
ZoA 9aYdrtt F8YUdl 2% 3, trichloroacetic
acid?] 57t & 7oz Hol B4 oL glonvt
op7tel ZAo] it FPem Zz7|te] AR
BBkl HLEFE FHo] ¢ Bold = jlvkx 3
gk 9 vhdtel 8.z Wk A AS7A
AF7} uAg 12 E54d T2 9F vt wjdF
7re] B Ao M= FF B AL o] FojHord
Zojt},

BzA)A HPLC(3494] Azvieaeidy)z2 &
R 2T 8F J7 vpdt viA F2 044+021g/12
7= 5(1981)¢) 0.216+0.174mg/ml(paper chromato-
graphyl) Tkeda 5-(1969) 2] 350mg/1(paper chromatog-
raphy™), 7 5(1962) ) 0.184mg/ml, ¥} U(1975) o}
0.316g/1, Koichi(1985)<] 0.34+0.37g/1(Tomokuni me-
thod) 59 Ao A= 43} FUdh HRT
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95g/1(0.44—4.57g/D F o ¥IATEEE Vehich

3. 43TE 8F e vkt Wi FE FAAGAE
9§ 2ol gleyt 59 2 7oA 20094
0.71+0.95g/12 e dH 72 H o} {98t E2cHp<0.01).

4. B 2 25717 8% bt vjd gL
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