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=Abstract=
A study of Succinyl trialanine p-nitroanilide hydrolytic activity in workers exposed to
organic solvents

Hae Ju Oh
Dept of Preventive Medicine and Public Health, Kosin College of Medicine
. Jae Hoon Roh
Dept of Preventive medicine and Public Health, Yonsei University College of Medicine

To measure the serum succinyl trialanine p-nitroanilide hydrolytic activity as new index of liver function
in workers exposed to organic solvents, this study conducted 114 workers in department of shoe-making of
shoes factories.

The results obtained from this study were as follows :

1. The mean values of serum GOT, GPT, yGT in whole workers were 22 + 12.32, 20 + 9.65, 28 + 21.
35IUA, respectively and the mean value of serum STN hydrolytic activity was 0.08 + 0.05.

2. The serum STN hydrolytic activity was significantly higher for male (p < 0.05) and there was no
difference among the groups of age.

3. There was no difference in the groups by working hours but significant difference in persons who
worked over 3 years or were exposed to toluene over 100ppm ( p < 0.05).

4. The correlation of the exposed dose of toluene and serum GOT, GPT, yGT and serum STN hydrolytic
activity were statistically significant (r = 0.027-0.518).

5. The exposed dose of toluene was most explainable variable and statistically significant among the
factors affecting serum STN hydrolytic activity (p < 0.05).
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FENH 2L & AEE o &3t 7T &4
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DSuccinyl trialanine p-nitroanilide hydrolytic

enzyme

th B3 FEHEUFZE O AAY W5HA FEY
¥ 3 Glutamate-oxalate transaminase (GOT),
Glutamate-pyruvate transaminase (GPT) , y-Glutamyl
transferase (YGT) of 2 Aol AFA ol &3 A
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Column Packing material:

Chromosorb W (AW-DMCS) 30% S 80-100 mesh

Detector Temp: 200°C

Injector Temp: 100°C

Carrier Flow: N, Gas 20ml/min

Instrument: Shimadzu 14-A FID
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@ Succinyl trialanine (Fuka Co., USA)

(® p-nitroanilide (Sigma Co., USA)

@ 714 &4: Succ(Ala) 3pNA 100mgell pH 8. 02
0.02mmol/l Tris HCI buffer &9 55 38mlE
E#3te 4mmol/19] A& deth
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(Standard calibration curve of p-nitroanilide at
550nm)
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+ 8 42IUN, vGT& 27.97
e a4 %"é“lr‘:‘

A BEe
36I0A, GPT= 19.25 £
+ 22.66IUA, &3 STN 714

0.08 £+ 0.05°19t} (X 2).
2. Vs HAIX|et EH STN 7128 54 &
A x|

71 AAA e g4 STN 7heisl 54 84
e BT P AT Q&3 EFI FE Alolg HE
€ vaddy, Hdd e F FAtolof ¥H
GOT, GPT= FAgH o2 fofska gteut 34
4 GOTe GPT7F 23.67 + 8.89, 21.50 =
10.04IUNZ AN o A2e 83 GOT, GPTA 20,54
+ 8.28, 19.16 + 8.46IUNET} tla &gkl
YGT, STN E4 84329 Had FATHZ &
9|g alolE Ho] yGTe HAelA 42.75 + 43
93, AAE 25.27 + 15971084 FA-FAA
49 %o $Folgdm, STN F& AHNE 77
0.11 + 0.08, 0.08 = 0.052 YA AT
34tk (p € 0.05).

adztel A3 204193, 20~294, 30~39
A, 40401 Wl ToB FEEA olF Alo)d 2
A e £¥ 2 #FS vmEAsdd. 2040
TnEdld GOTe 21.08 + 7.67IU/A, GPTE 19,
50 + 8.90IUN= 7173 Ekou, d FAbolde
EARA oz Foljt folE Holx gt «GTe
404 ol 42 H 33.23 + 44.22IUN2 EH}I,
STN &4 A4AE 30~3942°1A 713 Eo} 0.

+ 0.04 931 o] GA] ZF FAtoladle BAARL
2 {97 Aol Rolxw &strh

ALY ZFAZLL 87 ulvtd} 8AIZY ojdEo R
Bestad 83 GOTE 2 20.79 + 5.58, 20.
18 + 14.741U1¥ %, GPTE 18.58 + 8.17,
20.36 = 10.04IUN¢}3, yGTE 28.15 + 15,
72, 27.96 + 24, 38IUNZA 5 ZAlolo] M|
£ #ol7l 9gich. ¥A STN &4 S4x& 8%
o] ZF&e AlgelA 0.09 = 0.0622 713
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A *}%’:@]?l ACGIH (American Conference of
Governmental Industrial Hygienists 1988) 2] Azt
71593 78 &5 % (TLV-TWA) 3 9o iAo, 3
£¥58 &3t 100ppmoldel =28 Atge
15902 A4 A9 13%Y HAt. =&23x
o g Zt AAA Y BTEE dFvnedaz EFA
€ 50ppm™| ¥, 50~100ppm, 101lppme]ldoz ¥
2aged 2 A7 GOTH Agsln 25 EAS
Aoz F93 a0l HAd(p € 0.05). 53] &

3 STN 7Is8el 4 844 101ppmo]d Z2
2l A 0.13 + 0. 07@1 o% 3 Z7ks A
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B 2 24 dae gwmd 543 A4 25

o 83 STN 7hris) Aa €44 Abold] 3A4

& FARAR frefdA &k (p  0.05) (29

W o4 W & #F + gFHR
44

gt 129

of =} 879

a9 23.68 + 11.05
IRAR 3.18 + 2.96

dYZFAI T

8A| Zbw] gk 334

8]zko] 70

ERdr2%¥% (ppm) 60.95 + 42.79
g3 GOTIuU/N 21.01 = 837
i3 GPTIU/D) 19.25 + 842
g3 yGT(IU/D) 27.97 + 22.66
g3 STN 0.08 =+ 0.05

29} 19 3).

4, J1E9| 217l5 HAE 7|&Eez2 B STN 7l

nju

E 3, 7715 ZAAY STN 7hesl a4 844

detgoz 7% @Ae #nAE GOTsh GPT
7} 40IU/Lel3l, yGTx 60IU/MA°51E A 4=
s3 9m, SIN 54 @4A9 B4AE Katagii
£(1979)9 Byd HEW g4 He RPol

F4% 0.1508 42,

24 4,

gt EEA

AT ER] e BAAAY FBEE HRE

o] 0.158 H

- AR
= T

olglemz (0.158 AAHEH

9 JARZ sgdth. Z lE HAARRY AAHEHY
Z 71202 STN J}23 54 AA 23

i L= SGOT SGPT YGT STN
4

¢ 12 23.67 + 8.89 2150 + 10.04 4275 + 43.93** 0.1 £ 0.08*

o 87 20.54 + 8.28 19.16 + 846 2527 + 15.97 0.08 + 0.05

A 114 21.77 + 12.32 19.65 = 959  27.57 + 21.35 0.08 + 0.05
2 3

204 1] 66 21.08 + 7.67 19.50 + 8.90 27.16 + 15.38 0.07 + 0.05

20~294] 10 19.70 + 6.07 17.80 + 6.68 19.20 + 18.58 0.08 + 0.05

30~394] 10 20.00 + 13.55 19.00 + 8.89 25.50 + 21.80 0.12 + 0.04

404 ©] g 13 20.38 + 8.82 18.85 + 9.28 33.23 + 44.42 0.09 + 0.09
SOESES

8] 7kl g 33 20.79 + 5.58 1858 + 817 2815+ 15.72 0.07 + 0.04

81 zkol 4 70 20.18 + 14.74 20.36 + 10.04  27.96 + 24.38 0.09 + 0.06
2rdd

3o 68 20.13 + 7.16 1929+ 894 2556 + 14.64 0.07 + 0.04

3ido) 3 36 2550 + 18.82*  19.81 + 9.77 32.03 + 31.01 0.10 + 0.07+*
EFA=EFE

50ppm™]| 2 38 21.55 + 18.26 1650 + 7.63  20.63 + 17.31 0.10 + 0.05

50-100ppm 59 21.83 + 7.07 2051+ 835 2951 + 14.46 0.07 + 0.05

101ppme}d 15 23.20 + 10.25 25.40 + 1491@  38.27 + 41.708@  0.13 + 0.07€@

*p < 0.05 by Student t-test

**p < 0.01 by Student t-test
@p < 0.05 by ANOVA
@@p < 0.01 by ANOVA
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A
n. A —
0 10 20 30 40 50 0
serum GOT (IU/)
a2 2, ¥% GOTe ¥4 SIN rlge &4 &4
2} Alolel B X
Ab wbiel Wizte 2 Sol= g Ul o=z ¥H
GOTE 7lgez ?—_} o NAEE 75%, Sol:e

97%%9:, 8% GPTE 7|zoz & dx 27
100%, 96%‘}1391 GTE 7Zo2 & de 7z
75%, 94%STh (& 4).

5. 20 =H5To ¥H STN sibEs &2
g4 Y JIEt 2715 HAkrtolel 4
AAE §718A0 e W% £YOR A5

F de ¥ STN 7183 a2 844 o 71g

E 4. €3 STN rtg¥s A4 846 o HAPEE

04T
Y = 0.00142X + 0.05193
0351 : ieg\:\gie = 0.062 A
034
A
0.25- R
0.2 A
A
A 4
0.15- A LA
Adh 4, R 2ar
0.1 A L S
AAA A R
0051 Ay A: Am ii A
L
0 IA Az 4 T T T —
0 10 20 30 40 50 60
serum GPT (IU/1)

a8 3 ¥4 GPTs €% SN 7s2a 5& 844
Apolel BE

Aolel F@BAZ ehd Aeolth
2¥%s ¥4 STN 7H43d 54 84
= A#AS 0.32432 EAFH o2 {9
g o FBBVAES YR, 78 )% BA
%91 GOT, GPT, yGT ¢to] Z#A = 0.0271, 0.
2198, 0.1938% R%F EAHoz foF %49
R2AAS Jebd (p < 0.01) (& 5).

gxlof g2 of

g3 SIN 7t¢&s] 54 @49 %L vl

g b EZdZzxze STN 7l-Es &4 9 )

5 AAAske FRAA

9] g9=
A3E9 e STNA
NPE Solxm
A8 (0.15 0.15
SGOTIU/N) (40 102 5  75% 97%
>40 2 5
SGPTAUMN) (40 104 4  100% 96%
>40 0 6
YGT(IUN) (60 103 7 5%  94%
>60 1 3

SGOT SGPT +GT STN TOLUENE
SGOT 1.0000
SGPT 0.2849* 1.0000
YGT 0.4075* 0.4720* 1.0000
STN 0.3441* 0.5175* 0.4979* 1.0000

TOLUENE 0.0271* 0.2198* 0.1938* 0.3243* 1.0000

*p <0.01
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a3y AARe #7184 HAF 24 A%
G HGrte 4 A 359 ABY 29, F=HF
o BAAE, f718A4 F5F 2 EFvigd dF 3
¢ AR 82 g :‘ix}s} Ao ASAQ dx
o BE Zoz Be ozl st W dAA 4
At Qe AYBHEERFL DI EDE RAIFIA
EFdR71 80 Brtsb o] RoiAA g Y 4F
o)},

Eq/718A49 F2d oFd 22AEY LT
Ao qF Burt AR et (Kurppa &, 1982),
F718-A e i 7% el @A AFEo] H
3 Y+ ¥& GOT, GPT, yGT59 A=Rae ZA
Aol A% AFH3 e M e &R
g3t zlgte] P& Aol

Sotaniemi (1982) 2] B o] 98td B FEo
F718Ac =2d ZEAdME FAHA 3T}
Agzkel FHkd Al BB EDG HH
olujr=Aol B4l 2-4MlE F7lE] UA:, =&
FTF 3~6FolUd FEAZ =HEol gon, =
3 AEFe 2719 A, gatz, 2

FALRA Zopd ¢ oy ot

3+ Edlings} Tagesson(1984) 22l3 Lundberg
¢} Hakansson(1985)2 A2 t}& d723AE 2x
i 9l&d Edling®} Tagessono] mEw okE-o]u}
425E, A5 BE o] glowA AEH (styrene)
d =ZEE AMgelA A FFA Folkstd /71&
A} 715R2AE dofivtn 9, Lundbergyt
Hakasson®] Rurdle E3{7184 (e 714
A E AL ZRAA 8F TarAo XA
s wHstA] ZPde Avrd gEst A
ojd Mz v Zde A, FgEAY gyt B
4, =&7|0] A2 Y& A} A2 o] &3 7
% AAE 2714 AEE Zdobd U U@ 4
AtZE etd ek ol fu ‘ol 3tA % Franco
(1986; 1989) & BIR71&A HF SEANAM 2
o] HAAAEDG 4 gFAe] t] Bol3tA F
7t KUl EAR A7 e ARE Z:’\}?S‘h:tﬂ
&8 o2 AAgATt. -

Husman (1980) 2 M€ #7849 =5, =&
71zt wet 5 F4e 2 et 28y, §
HAEES /tHeA doin stgoh

wetd f718Ad =&d Z2AEY WT A
Atell & o A@Holm Holjt AAIYHL o]
AFE & d3diAe BERieAE AFEn
de T2AY 7% &4 wdsiEe 4dHe
g3 STN 7l58s H g4d #sld 2497
At

Sasaki % (1981) 3 Katagiri —5-(1979)
STN 7t¢8al 248 4, 3% E43
=g 3 3, AAZ I #e AN
¥4 STN 7t¢8s ax %*ézm =4 F7H4
T RE3E §oEN o HaE A% At U
t AMgdA @9 Azd B g Hibgdelsin
AAstAct.

AT d3e AdFAMe SAo g Ad &
Ao wWE FEgq Aot U, @xiFol
A7 Rt STN 4Pt EASH oz §9
A FrkEo lded, dREe ZESL FY)
2o FEd s elr) JEc)

dHAME 2+ 275 HAMA S STN &4 &4
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ot 40Mol 4TS AYsta Aol Fridel wet
STN && 847} Fotate) ojdo Hne 943
&2 U (Ito 5, 1982).

A2 7, EEAT wE 3y GOT, GPT,
GT &3A e EATHo2 {FoF o7t gL
U, SIN ®4 #4xE 3dold 253} Z2AE
oA FATHo 2 fostA F7tEo] Husman
(1980) ¢ HA=Z7Izte HlefAor éEAto] B
oftte EnE R Fe FAAT AHEA
of 2Fsle 2249 JiUE EFA =2 FEE EH
o] AEHFHEEE 100ppmol 3 2,
= % 13%2A <lAE §
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