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— Abstract —

A Study on the Blood Zinc-Protoporphrin and Serum Cholinesterase
Activity of Workers Exposed to Mercury Vapor

Chong-Yon Kim, Kwang-Jong Kim, Durumee-Hong

Department of Preventive Medicine and Institute for Environmental Health,
College of Medicine, Korea University

This study aims at investigating the relationships between the urinary mercury concen-
tration and blood zinc-protoportphyrin, serum cholinestrase activity, making 149 workers
exposed to mercury vapor and 68 workers who were not exposed to mercury among the
workers in a flurorescent lamp manufactureing factory an object of this investigation. The
results are as follows;

1. In an exposed group, the number of those whose urinary mercury concentration
showed over 100 ug/l was 21 persons (14 3%) among 147 workers. The average urin-
ary mercury concentration was 52.1346.1ug/1(1.8-361.2g/1), which proved to be
higher than the average concentration in a control group.

2. In an exposed group, the average concentration of blood zinc-protoporphyrin was 27.8
+125pg/d1(12.2-101.54g/d]), which proved to be somewhat higher than the average
concentration in a control group. But it did not show a significant difference.

3. In an exposed group, the average concentration of serum cholinesterase activity
showed 1936.7 £341.01U/1(1,120.0-2,87501U/1), which proved to be lower than the
average concentration in a control group.

4. The relational coefficient between urinary mercury concentration and blool zinc-
protoporphyrin, serum cholinesterase activity of the whole workers exposed to mercury
showed little difference. While the relational coefficient between the urinary mercury
concentration and blood zinc-protoporphyrin of the workers whose urinary mercury
concentration showed over 100 ug/l was relatively high, which was 0.62.
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Fr14& S ES g2 23U e 7%
71(SH groups)st 23t G Mxak AZS
w3l 8l heme? porphyrin Al sl
g aadd FiHO e FHe &7
723 238 oo o] EHE st A EIA
dEE Yehlle Aol d#HA 2™ (Aronsen,
1960), & Z=2¥ <22 7kl porphyrin
AL go FaE F1 tH Wada's, 1969).

E3 ¥F cholinesterase HAE | 71QAA, car
bamate 9] AFAl) ZzdE I2AE A7
3t 30 ol AbgEo]l fkem ¥F choline-
sterase activity¥ anticholinesterase agents®] &
Axo] AHE2A AE=1 (Hackathorns, 1983),

231318, ol3#3er s, benzalkonium salt 59
35t Eofl 2lsted ¥AH cholinesterase activity&
A 821 H Coye's, 1986).
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ol #AAMo] Yvti FohLauweryss, 1973).
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Z71e] Z2d 2248 WHeE 8F F& F
59} "% zinc-protoporphyrin ¥ 83 cholineste-
rase activityZte] BHAAE HES 1A ¥ AT E
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AFrdAAE A7E0 aA dFF MERY
A 2NAEE L2 84 & 37 F2d€ &
22 14932 EEyog AANYL FUAYF
A oo BEZE 222 68 WETFOE
A8 o

gzt QA G FaAHELE: ZRF0
28. 041 (18—534]), thzo] 29.94(18—524)),
B 24595 FaFdo] 4.7d(0.1-24.69),
o] 5.73(0.1-24.0d) 0.8 WFFIhe] 9
2 255 E Fog 2ot gIAHE 13F).

B, 58 HF FEAV EEE G P o
3t F71F & BEE A A FF S
&8 HFE FEE 0.028mg/m’*(0.005—0.
06lmg/m*) 2.2 & &% %(0.05mg/m')o njgs e
EZz5E Aol
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Z&22k9] &¥-& polyethylene A= ol 33t
doo x2¥ 10mlE #H39 KMnO, 0.5g%
Conc-H,S0; 1—-2mlE H 718t 60—70T A 40
—50% ¢ 7tdsln 20% NH,OH-HClZ €4
AZ oW NaH,PO, & 5 W& 10% SnCly, 0
5N HCI€9 2ml, 3% cystein-hydrochloride & <%
ImlE Egsted A" F 208 5 BAsA F
FrE 100mle HEUC.

A g §¥2 cold vapor generator(atomic
absorption spectrophotometer, 11.-555, England) &
&7 40% NaOH 4mlE H7lsted 944F% 3=

- 63 ~



Table 1. General characteristics in exposed and control groups

Exposed group (n=149) Control group (n=68)
Sex Male 74( 49.7) 40( 58.8)
Female 75( 50.3) 26( 41.2)
Total 149(100. 0) 68(100.0)
Age M+SD 28.0+7.9 29.949.5
(vear) range 18—53 18—52
Work duration M*SD 4.7+4.7 5.7%+5.3
(year) range 0.1—24.6 0.1-24.0
Hg concentration M=*SD 0.02840. 015
in air (mg/m?) range 0. 005—0. 061
M=*SD : Mean t standard Deviation
A9 253. 5mm gl A EFA ATt Agd 3 Asd, FFEARY, FTAPEL

# A3t 71 H(latron Co., Japan) 2ml¥ 2+ A]
F#ol Ho] 37Tl A 583 7t ¥ AE Ay
ol AL BFEANE AEHdE EFY 0,
0ZmlE W ¥ oA 37ColA 587 stesi.

7t F ALEY 2mlE 7 AFB 1 F
ZF st thA] 371CoA 1583 7hedid, 2
F ZF A HE A2 A 608 o]ulel spectropho-
tometer(Gilford CO., Model 103, USA)E o] &3}
o FAFEE dz23d 500nm FZNAH FRE

2) §%F Zinc-protoporphyrin &%

2229 Y 0. 1ml% FF 0.5mlE Ag B
of #3td B ¥ ethanol SmlE 713t Vo
rtex mixerZ 187 EE F YHE7E o) &35}
o 3,000rpmoll A 1087+ 944 E2lst

4%9g¢ F &9 spectrofluorometer( Kontron
Instruments, SFM 25, Swiss)E& ol&3ld F4=
{excitement : 415nm, emission : 580nm) & &4 &

A £ 3%
3) §& cholinesterase activity =X
Zaze] g s5mlE YHEENE o &3y M. =AFAH
3,000rpmol A S5E-F YAEIAN F A2
AE ol 70t E279% 9279 8F & F5E ¥ 2,39

Table 2. Urinary mercury concentration in exposed and control groups

) i Exposed group distribution Control group distribution
Urinary mercury concentration (ug/1)
No. % No. %
- 50 106 72.1 19 70.4
50—100 20 13.6 8 29.6
100—300 18 12.2 - 0
300— 3 2.1 - 0

Total 147 100.0 27 100.0

Table 3. Comparison of average urinary mercury concentration in exposed and control groups

Urinary mercury concentration (ug /1)

Group No. of Subjects

Mean+SD Range
Exposed group 147 52.1+46.1 1.8-361.2
Control group 27 33.7+29.1 2.0— 912
p<0.05
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Table 4. Comparison of average zinc-protoporphyrin concentration in expased and control groups

blood zinc-protoporphyrin concentration ( ,ug/dl) B

G No. of Subjects

roup o oF Subiects Mean+SD Range
Exposed group 115 27.8+12.5 12.2—101.5
Control group 60 25.7+ 8.4 12,9~ 53.9

Table 5. Comparison of average serum cholinesterase activity in exposed and control groups

Serum cholinesterase activity (1U/1)

Group No. of Subjects Mean+SD Range

Exposed group “ g 1936 +341.0 1120.0—2875.0

Control group 68 2064.4+312.3 1307.0—2700. 0
ool

Table 6. Correlation coefficients between urinary mercury concentration and blood zinc-protoporphyrine, serum cho-

linesterase activity

Dependent Variables

Urinary mercury concentration (ug/1)

Total Over 100
Blood zinc-protoporphyrine (ug /dl) 0.05(113) 0.62(18)
Serum cholinesterase (IU/1) —0.05(145) —0.12(20)

* L p<00d,
( ):No. of subjects

— 65 —
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