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A Study on the Distributions of Paraoxonase Activity and the Factors
affecting Paraoxonase Activity of a Rural Population

Jaecheol Song, Hung-bae Park

Department of Preventive Medicine,

College of Medicine, Hanyang University

The paraoxonase (E. C. 3.1. 1. 2) is a major enzyme to detoxicate the organophosphorus and carbamate
which are the most widely used as the agricultural spraying insecticides. To investgate the distributions
of plasma paraoxonase activity and the factors affecting the enzyme activity, the plasmas of 945
Korean rural population were analysed wi.i: the modified Krisch’s direct sphectrphotometry method.
Three indices of the enzyme activity — basal activity, stimulated activity (by NaCl), % stimulation
— were obtained from the analysis, Three indicies suggested unimodal distributions, so we couldn’
t identify the low activity group ; risk group to organophosphorus & carbamate insecticides poisoning.
There is no significant relation between 3 actvity indicies and sex, age, or history of insecticide use
{p)0.05). The basal activity and the stimulated activity have significant relationship and high coefficient
of determination with the activities of their parents (r*=0.30, 0.24 : p{0.05), but the % stimulation
does not (r*=0.02 : p{0.05). These results suggest that the activity of paraoxonase is determined mainly

by the genetic factor.
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I.M &

paraoxonasex> §-7}1%1{organophosphorus) @ 7}l o]
E (carbamate) Al 4% A2} tiAbE.4(WHO, 1986 : WHO,
1986)9] 3+ A), arylesterase (arylester hydrolase ; E.
C.3.1.1.2)¢] ¥ E AAE o AH8-5 = 713 (substrate)

o] paraoxon(di-ethyl, p-nitrophenyl phosphate)3l 7-¢-
paraoxonase® 2o} t} (Figure 1). Russel 5(1965),
Wecker$} Dottbarn(1976) 2! Spear 5(1978)-2 paraoxonase
o ALt we Algto] 719 ¢ JhubolEA FoF
Jd Zz 9 A% 359 YAl wvhu de, ai¥
Aeg Yile Aol ¥AFEe o Fag oIS
@ Zolztn stHrh
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Fig. 1. HYdrolysis of Paraoxon by Paraoxonase

paraoxonase®] FAHEE 7H A q21-g22 #¢
oA ZAx o (Eiberg et al, 1985), W3] Z$& 2
2 A (Playfer et. al., 1976 ; Eiberg & Mohr, 1981 ; Carro-
Ciampi et. al, 1981), £& 3% EX (Geldmacher et.
al, 1979 : Mueller et. ol, 1983)8 ol ZHoE B
slo] 9t} & Eckersons(1983) paraoxonase’} salt
o 2la) AFE e Axo] wel salt response allelest salt
non-response allele® RS, o} S0 712} high activity
allele 2 low activity alleles} 23t} stimulated activity
& stimulation H& FE7 AZPER] FH o) &

g 4 Jota wustgd. 28y Playfers(1976)2 &
Z3t ot obroll, olZEst FAS ez ¥

AT B3 #F AFE ABEY, Azl Ee o
B UolAe 5594 @338 £XE Jehl, A5
9] FAE7}t Jolg Hrtm wuaigrh

f71912 FlulejolEA HFAe §7)9 4 (organoc-
hlorine) AZAel oW AFaFA Fo o FAHE
MAsl7) el sidd SAEZAM FACSRTURI,
1989)0) ofstH 1988'd s FF oA AE F
AL AFA 9 73%7F 7109 Jhuielole s FAgES
2 3u o, ol AR AxA T& EIT 4
A peAdel R%E AXstn Uk £ $-ahele)
1988 AP AJNEF (A 7184, 1989)° olstd AAl
Atubglelel ok%, 53] Fetsl(#Eh)Y B$ 27%7)
Aoz WA o] kel s ER|
g AzZdE vell F3 Qi

A 94 FEAGFUNE 94O paraoxonased
Heol BYGAe We, 2907, 53] 54FARITY
Azol & 93E Fu e Hokd AMEA FolE o
e AVAETE FHstE, Eagdsd 9%e F&
[UEE Yolu7] 93l B A3E AlYPsguh

e
FUTEQ

Y

T %7 s 4 e

1. A

A7 F9TY AR 8o AFde 9552
stgon, A, A8¥ AFFR(Figure 2)& Fd3ol
e A2 FEIYTEE BT Yo

2. ¢ o

$dx & paraoxono] Fho] oste] HaH hAMME
Kirsch(1968)9] % 4 (direct
sphectrophotometry, 405 nm)2. 2 2384}, sample
U8 83L& st 20T olato] Hasle Alg3He
o, 22822 basal activity®} salt(NaCl 1 Mol )ol| 2
8} stimulated activity 12, o] 5 &% X 232E % stimulation
A 1)3 ek

¢l paranitrophenol &,

2.

& 7otk BES P42

40Dxdxvol.Xn
cXt

paraoxonase activity(U/l)= 41D
40D : 2028 120% Abol9] 3% 39
d :cubette® FA(1 cm)

vol. : A gl (805 pA=0.805ml)
n :¥A Imlol o g 348 =(200)

¢ : extinction coefficient(0.01805)

t o rSAIZH (120—20) / 60]%

paraoxonase®] BAE(U/De 189 1o ¥ygo] A
A&l Wi para-nitrophenol®] mMol42 F A& ZHojt},

1) basal activitys] &4
0.1 Mol glycin-NaOH(pH 10.5)¢ll paraoxono] 1 mMol
A &) F 800 HAE VET 7)o A 5 L4F ¥
I 25C 424 30&7} incubationdt % 2039} 120
%ol sphectrophotometers &% 3lH ),

2) stimulated activity ] 2%
0.1 Mol glycin-NaOH(pH 10.5)°ll paraoxon 1 mMal,
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Fig. 2. Age and Sex Distribution of the Study Popufation

NaCl 1 Molo] =A sl & 800 LB WtE 1
activity 9} 2 Hloz 24 &c}

©] % basal

3) % stimulation®] #|At
basal activityol ohsle] stimulated activity$}t basal
activity ] Ate]z} zX|ale Hl8(%)2 Yehgn, A
A& (4 2)9 2o

% stimulation(% )=

stimulated activity —basal activity
basal activity

X100 (4 2)

4) $Axe & Statgraphics computer package (version
3.0)E& o] &3} t-tests} multiple regressiong A)3)astg
o},

Iz £

basal activity @ stimulated activity?] HF&AIz=
Z+z} 558 U/, 1157 U /), % stimulation®] HF& 112
%(Table 1)0]Q 0.0, w ol A g & Q) 2 %4} (Figure
3,4, 5% BAch B4z @3 A AF 2R A
H, FAbEEd e AolE Rolx ek (p)a.05)

(Table 1). Aol W AL BFofdx 4 A+ 2
T frolsr JaaAs i"] A gtk (p0.05).

AFA JheE RRo AT} o) RAME 2219
& ez v 2 BAx AeeE dF, A, s
49 281 re gz dso gy AENS
Algg Az (Table 2), ¥AE diH(5F)ez &
AoAe} ol o BARASF 2N st 4, 9
2 FeRbed §ivt dgS A gae Aoz v
woh. 18y basal activity '@ stimulated activitys %
B RRo] S 59 7hzd §og A (p0.05)
& Bow, Mude 22 30%, 29%& - 2A
Eltl. % stimulation® 279 X% 2|90 g9
FEAAA(P05)E Roj o}, MHAL 2%E v
4 utslr) (Table 2).

O.La

ST

N1 &

paraoxonase ¥AE H¥X 9 tE e, A AlRYR Q)
= F%Y el £719 2 oA A=
HolA, sokFEo] oo 228 9 9(Russel et al,
1965 : Wecker & Dottbarn, 1976 ; Spear et. al., 1978)
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Table 1. Means of Basal & Stimulated(by 0.1 Mol Nacl) Paraoxonase Activity and % Stimulation of Sex and History

of Insecticde Use, (meantS.E.)
sex’ history of insecticides use’ study
male female present absent population
sample size 438 504 243 518 945
basal activity 571 545 580 538 558
+13.90 +1278 +19.24 +12.37 +943
stimulated 1182 1135 1183 1119 1157
activity +31.77 +29.23 +43.82 +28.26 +21.50
% stimulation 1095 115.1 108.6 109.0 1124
(%) +4.31 +7.18 +6.75 +3.09 +4.32

. pY0.05 for 3 indices.

Because of the missing values at the interviews, the sample sizes differ from the study population(945).

g AU & ABHETE WY 5 AgA Folg
Fo2H $HEEY Ay

o] 23}, basal activity, stimulated activity, % stimulation

71 4 A}, 28y A

(Playfer et. al., 1976 : Eiberg & Mohr, 1981 ; Carro-Ciampi
et. al, 1979 : Mueller et. al, 1983)0llA 9} zFo] X &4
T79 FHo] E/bssigluh. Playfers(1976)& oy 3

5ol 2% @83 EXE vehll, g% olrjols) olZg  BEIEE B A ZAxe] disle FAAYPAAY i
7K1e] B¥g 2A A7 A (Playfer et ol, 1976)9  (replacement) T+ & (modification) 9] 7}5Ad-& #Al
#gow, A MY o8y, T e stgon, oo wat B B¥ Y] Z HolE w3
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Table 2. Moed! fitting results of paraoxonase activities from multiple regression on age, activities of parents, history of

insecticide use and sex(for 221 cases),

(y=a+ X, +b X, +b X+ b X+ bX;)

ee a b o b b b r-squared””
basal activity 0.02 0.00 0.40 0.34 0.02 0.00 0.30
stimulated activity 0.06 0.00 035 0.35 0.02 0.00 0.29
% stimulation 775 —0.45 0.17 003 3.09 231 0.02

.. D) 0,05 for 3 indices
:p € 0.05 for 3 indices

e

 intercept(a,), & regression coefficients for age(b,), activity of father(b,) & mother(b,), & two dummy variables

[history of inseticide use(b,) & sex(bs)].

i st kst A7 AAE A
4 FAPEE dRE £3F add Ysto HH
He, 9% A3 89, & 9%, £a2¥ T o
e WE Fh 2 A7E B3 29 4=
Holo]l A olol w0 basal activity 2 stimulated
activityel] & F4dH alo] A& He4de #AL +
ARt 2k % stimulation®] A Azl §AEAE
7} salt stimulationo] 9]3le] Zr7le]e= e FHF
8oz A9 49" 4 glol, basal activitys} olg
o] stimulatin®]= ¥/do] FAAoE UXNY ZojFde
Eckerson 5(1983)9] 33 Ato]& Bt} webA sti-
mulation W}yoly, FAAFEAA z#HE + e 3
ol9} 7t FEE FFA7 48 e Agd
o
A A Biel diste] A xols wE F g
ol ¥IUE U¥ez & A7 (Playfer et al, 1976)
9} X35, paraoxonase activity7} A+ A A (autosomal
locus)ol] 9l 7 & Aolel+ Eiberg(1985)9 F3
€ AeHste Aol 3 9 2 wdEzdd 9
& FAgAE Aoz YehtA] vt wehA basal
activityr} stimulated activity, % stimulation
AAME JEe APz e \r
7t s4EEYe] §{
nolz| gtk &, A, I%
A2EAE FEgS fRe=z °'zé
a7 AgEL 72+ 479 i*fi}“
AFAuteh Aol Bo] BAxe HAPuuE
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=

=
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27, setEsdg Aunes 4y £ ol o1
99 We x Qéiﬂ DERETS CIP LN
o 350 g9 ARY ARAEe ARAYY, o
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