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T h:s study was couducted on 120 subjeots in Dakohho govemomte 60 of tkem were healthy persom o R

e _{ cormo! group I) while the otl:er GO were panents suﬁfermg from or'ute organophosphate tox:cuy altended - ._:ﬁ_ L

L _ -toxrcology umt in Maosoura Emergency Hospztol (group H) All selected subjects in both group.s‘ had ua IR
' :._ hepatm dysﬁmot:on evoluorea' by normal Ievels of AS Tand ALT Bo.rh control and acuie orgaoophosphare - -
mtoxreated groups. were subdlwded m!o 3 .subgroups occordmg to age, subgroup A {less ﬂ:an 13 years) . '
. -:ﬁ . e cluidren subgroup B { 20 50 years) and subgroup o more ﬂton 60 years) In each subgroup 1 0 per- ;._ :
- sons were from urban oreas (5 males aud 3 femoles) and 1 0} person.s' were from rural areas ( 5 males. ano’ o i
: -_-.’5 fema[es) A venous blood somple was obtamed from every subject in borh groups and was dwzded mto_.-- :
_: .two halves. t!ie f rst lialf was used for: a‘etermmouon of AST and ALT acnwty and the second half used for_ .
. f'esnmation of serum cholutesterase ( CI:E) Ievel Sermn cho!mesrerose ( ChE) Ievels of boﬂz males ond Je-
o males from rural and wrban areas in each subgr oup were esnmoled In ocure orgonophospha!e mtox:cot-
ed group. emmanon of ChE was. done wuhm 2 -4 hours post mgesnoo It was found that sermn ehoimes- ”
ferase values were .s:gmf eamly Iower m organophsphate exposed group compared mth normal eontrol S
g:oup of ez.rher sex from rmal or urbau areas It has been also found that serum. ChE levels m subjeots of ) =
._.subgroup (B) from rmal areas. were stgmﬁeam!y lower thau those from urban oreos of both control and _: :
orgaraophospkate exposed group In oddmon, semm Chu values o_f subgroup (B ) were s:gmf coutly Iower o
_ ' ._than rhose of subg.- oup (A) and { C) m contro[ group from rural areas ouly On the other izand senmz CI:E o
b _'volues m subjecrs of .subgroup (A) were s:gmﬁcontly lower than those m subgroup { B) aud { C) m both ur-
' bon and rurol oreas in orgonophosphote exposed group. Sex vananon has 1o srgmﬁcant eﬁ’ect on semm .

" ChE volues in both conrro! and orgooophosphote exposed groups whelher m mml or urban areas o

INTRODUCTION L S benefits.of__;_-_these ‘uses acute __o_rganophos_—'

D Sl v ... phorus pesticide .poisorﬁng-'is an increas-
Organophosphorus pesticides are used . ing worldwide: pr_oblem;__. particularly. in
widely for agriculture, vector control, and ~ rural areas. They are -the most important -
‘domestic purposes. Despite the apparent cause of severe toxicity and death from
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.acute porsomng worldwrde (Eddleston |
- 2000). In developmg countrles, more than'

200000 deaths occur in each year as.a re-
~sult of occupatlonal or dehberate exposure
~ to this group of pest1c1cles (Wesselmg et
.iar 2000) - SRR -

: The main toxtc actron of these pestl- _
'c1des is inhibition of both erythrocyte ace- -

- tylchohnesterase (AChE) and serum choli-
~nesterase (ChE) activities: (Namba efaly oo
";1971) Erythrocyte AChE s present m'_'---"
: erythrocyte, lung, spleen nerve endmgs'
 and in the gray matter of brain and serum'_ .

- ChE which’ existsin’ plasma, 11ver, intes- -
. tme, smooth muscles, heart, pancreas and |
~ white matter of brain’ (Moss and Hender— -

- son 1999)

The measurement of serum ChE choh- N
-nesterase “and erythrocyte AChE activi-
ties is used Wldely to mvestrgate organ—" B
.Ophosphorus pestICIdcs over—exp()sure G
as part of health surveillance in work—
) __']ects, 60 of them were patrents attended

: toxrcology unit in Mansoura Emergency
. Hospxtal suffermg from acute organophos—
) phate tomcrty whlle the other 60 were
healthy (control) sub}ects gave no lustory

ers at rrsk of organophosphorus expo— _
sure (Lottl 1995) Although organophos~_
accurately 3

phate poxsorung more
'assessed by measurement of erythrocyte
AChE,
technically sunpler to run are more readi-
ly available in hospitals (Mason, 2000)

There is wide 1nter~md1v1dual varjationin -
ChE activity, and to defme a significant -
depression -in- ChE, -a . baseline- activity .
measurement is needed " (Mason and Lew- -

is, 1989). .

Maunsoura J, Forensic Med. Clin. Toxicol.

serum LhE measurement are .

%6

Organophosphate po1sonmg oceurs in :

varrous settlngs, mcludlng occupatronal
: ._exposur_e (_A_d_a_n_ms et al, , 1985) as well as
*accidental exposure of children to these
agents in the. treatment of pets for- ﬂeas
. and other pests {Zwiener and Gmsburg,
"__'_;1988) Occupatlonal exposure occurs in '
- farm workers involved in the apphcahon

of these ‘agents and those engaged in their -

e manufacture (Haddad 1998)

"The 'purpos'e”of the 'pres'ent Study is to -

determme the: vahdrty of serum cholmes- '
" 'terase ‘estimation ‘in- sub}ects acutely ex-
: posed to organophosphate msectlckdes
and to- deternune the. magrutude of the

changes of the c1rcu}atmg levels of thls en-

S zyme in relatxon to age, sex and locahty in
~ “‘beth healthy ancl acute organophosphate
”“exposecl sub;ects o - :

"ncarquL41u4nujnrsriiouzsf”'

Thls study was conducted on 120 sub-

of hver chscase

‘Subjects were'.'-.grouped into group I
(Healthy or Control) and group II (acute
organophosphate *“intoxicated) - subjects.
Each group was subdivided into 3 sub- -
groups according to age, subgroup A (less -
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- 'than 15 years ie. chrldren) subgroup B: (20 :

- -50 years) and subgroup. C (more than 60

| .years) In each subgroup 10 persons were
 from urban areas (5 males and 5 females) -

~and 10 persons were from rural areas (5
males and 5 females) : s

| A venous blood sample (10 ml ) was ob—
'tamed from every ‘subject in both groups

| "and was dwrded into two’ halves The: flrst ' _
half (5 ml) was used for determmatron of

CAST and ALT achvrty accordmg to meth—
: "od of Reltman and Frankel (1957). usmg

"transammases Kit: manufactured by bio- -

. 'Merieux Vrtex Inc. in USA. AST and ALT

: _actwrty was measured to: evaluate fiver

~function and any. sub]ect wrth liver dys-

' .functlon was - excluded from thrs study'

" The second half (5 ml) was used for esti-
- mation of serum cholinesterase (ChE) lev-
‘el after separatron of the serum. from the
“blood sample.  Blood samples were ob-
tained after taking informed oral consent
'-_-from each sub]ect tested durmg the study

Colonmetrrc assay for serum cholmes-
terase ‘was done according to method of
Ellman et al-.,:( 1961 ) using Shlmadzu
spectrophotomeler UV-120 and Kits for
cholinesterase - produced by Boehrmger
“Mannheim. GmbH: Diagnostica and was
purcha_s_ed from B.M.Egypt Co. in Cairo. -
Stati_s_tical_ analyses: -Data -were_' ana-
‘Iyzed statistically " using Mann-Whitney

‘test for groups comparison and a signifi-

‘Mansoura J, Forensic Med, Clin, Toxicol.

| eant_-_ieve_l was :considefeé_i._at P<005. .

It was found that serum ChE values

“were srgmhcantly lower in organophos—'
.phate exposed group. compared with nor-

~ mal control group of either sex frorn ru1a1
i or urban areas (Tables 1 and 2)

In: c:ontrol healthy group and orga-:

'gnophosphate exposed group;. the mean
~ serum ChE values in both subgroup (A)
_ and subgroup (C) showed no srgmﬁcant '
- 'dxfference in both males and fernales from

rural areas compared with those from ur-

'-ban areas. On -the’ other hand the mean
~serum ChE values in subgroups (B) were
_srgmfrcantly lower.in both males and fe-
~males from rural - areas compared wrth
--those from urban areas (Table 3).

Effect of age drfference on serum Chﬁ

_ivalues

n control healthy group There was no

;.srgmfrcant drfference of mean serum ChE

values. of males and females in urban are-
as between all subgroups. In rural areas

- the mean serum ChE values of ma_les and
females were significantly lower in sub-

group (B) compared with both subgroups

(A)and (C), while there was no significant

difference between subgroup (A) and sub-
group (C) (Table 4) :

Vol XV, No.2, July 2007
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CIn orgau'ophosphete 'exp'os’éd group: In
_both urban and rural areas the mean ser-

~um ChE vaiues of males and fernaies were

-"&gmﬁcantly lower in subgroup (A) com-

" ._'_.pared wrth subgroups (B) and (C) whale_

~ there was no_ mgmfrcant ‘difference ' be-

tween' subgroup {B): When compared thh' :

subgroup (C) (Table 4)

Effect of sex vanatwn on serum ChE

“In control healthy group and organoph-'-
‘osphate exposed group in‘both urban and -
“rural areas, there was no mgmﬁcant dlffer— -

5 "ence of mean serum ChE values: between
' -_m'\les 'md femaies in all subgroups (Flg—
: __fures 1 and 2) S i

--;jf:)lﬂSCUSSHﬁV}:]E}_'aw

The mgmﬁcantly lower serum ChE val—
Cues (P00, 05) ‘in organophosphate ex-

posed group: “compared ‘with normal con-
_trol group -of either sex from, rural or
“urban ‘areas in“this’ study is in agreement

with fmdmgs of Cunha et al.- (1995)_

'They found that serum ChE- assay- was
"useful in dxagnosm of organophosphate
porsomng and aiso in momtormg the chru—
_calcourse - B

Concernmg res1dency varratlons, it was
“found that the mean serum ChE values in
'subgroups (B) were srgmficantly lower (P
> 0.05) in both males and females from ru-
ral areas compared with those from urban

Mansoura J. Forensic Med. Clin, Toxicol.

areas Thzs fmdmg <:01nc1de w1th the re-

'sults obtamed by. Abdollatu et al. (1995)
~ who observed that serum ChE values of -
~workers and. farmers occupatxonally ex- -
; posed to: organophosphate msect1c1des
“were s1gmf1cantiy lower than non exposed -
: :sub}ects BRI = |

As regard age varlatrons, there was no

:_srgnxficant dlfference of mean. serum ChE -
~values: between all control subgroups 1n:i.;
R urban areas: On the other hand, in orga-
nophosphate exposed subjects. of urban ar- |
‘eas as well as both. control and organoph—' :
| osphate exposed sub}ects of ‘rural areas,
. 'the mean serum ChE vaiues of males and
' femaies were srgmﬂcanlly Iower P> 0.05)
“in subgroup (B) compared w1tb subgroups
_"(A)and(C) Sl

Thrs SIgmflcantly Iower serum uhE val—

' '-ue in age group. between 20 - 50 years
: (subgroup B) in- rural areas: can be ex- |
‘plained on the bas1s that they are more ex- |
'.posed to organophosphate msect1c1des
: whether from surrounding polluted envi-
) '-:ronment or. during handling these agents
in f1e1ds In addition the mgmfrcantiy low-
cer serum ChE: values in organophosphate
"exposed individuals from urban areas.in |

the same age group (subgroup B) indicate
that they are more exposed to these agents |
than other age groups (subgroups A and

‘C). These results coincide with those ob-
‘tained by Abdollahi et al. (1995) who ob- -

served that serum ChE values in ‘workers

. Vol XV, No.2, July 2007
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employed at the productlon of organoph—.
‘osphate compounds ‘were significantly -

? lower than accepted standard normal hm— '-
IR ~ study. In this respect Moser et al. (1998)_

}':'_"'found also that sex varratlon had no sig-
"3-_mfrcant mfluence on the mean serum .
_.Q-ChE values whatever may be thelr envr— =

In addrtlon, the ‘mean serum ChE val—[;_'
.':ues of males and females in both urban'_-'-.:_ _
and rural areas were srgmfrcantly lower (P - :'ironment polluted by.--_-_ organophosphate

>0 05) in subgroup (A) compared wrth}_'

L, '.on__-ser_um ChE val_u_es in :bot_h_ _coatrol lan_d
‘organophosphate exposed groups wheth- -
“er in tural ‘or urban areas in’ the present o

was no srgmfrcant drfference (P< O 05) be,';-:-:_.
tween subgroup (B) ‘and subgroup (C).

: These results ‘coincide w1th the study of
g -Atterberry et al. (1997) who demonstrated

__experlrnentally that young rats were more
.sensitive to acute toxrcrty of organophos-'-
: -phate compound than adult rats. The

‘magnitude of age. related dlfference de~

-~ creased as the rats proceeded towards ma-

; -_'tunty

Sheets (2000) supposed that the greater'- o
- ChE: estrmation can ‘be more helpful in
.__confrrmrng the dragnosm of organophos—
-' phate exposure in presence of baselme lev-
- els of exposed su‘ojects, because of some
. age- and resrdency related varlauons de

Sex'-_Vari_atiorr -h_a_s no sxgmfrcant effect tected in healthy sub]ects g

.susceptzblhty of children . appears to be
due to- limited metabohc capac1ty rather_-_-_-_-"i-
than an mherent difference in the sensmv— i

1ty of target 51tes j.j,'j -'j.ﬁ_ e

‘Mansoura J. Forensic Med, Clin. Toxicol,

It can be concluded Ifrom thls work that : '

"'chrldren -are more sensrtlve to acute orga-
g 'nophosphate exposure In addrtron mid- -

g gﬁdle aged mdrvrduals in rural areas constl— .
tutea hlgher risk group as compared with
- those in urban areas. Preventlve measures

_ 'should ‘be taken to protect these age
. groups from acczdental and occupatlonal o
E :_exposure to organophosphorus com- .
o j-pounds ' S

I 'ééﬂ' be 'céﬁéluriéd' also that serum
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____;Table (1) Mean serum cholmesterase values (IU/L) of all subgroups in urban i

.gf?i ?Urban(?

Urban Q-
Lo=15
Lo years: f-

| Urban _-ﬁdf |

years

'U'r'séu' 9

20—5(}

years

veba_nﬁ'd

. years .:-

UrbanQ R
>60
years. i :

T2

2440

2500

o480 |

240 |

Control e
o spo

£ 15811

+10607. |-

£_13's;14'_---

£79.06

| '*'3'1(')3_,68'

48367

'OP

e expnsed

'uiean IR

4

780

Cwoo

1643 |

£1789

: Table (2) Mean serum cholmesterase vaiues (IU/L) of ail subgl oups in rural

‘Groups - | <15
S e

o 'j_/e_a_l'_S'_ S

Rurald' :
‘years

_ Rurﬁl Q ;

g 20—50
' years '

:Rurai d '

>60

s years :

.'Rural 9
=60
years.

mean

:f;zssﬂ'  

2200

2240

2380

o400

| Control

SD.

15801

+11937 .

£11937

£96,18

19618

O.P.
exposed

mean

et

" 700

134,16
800

S.D.

+27.01

+ 79,06

' +75.83

+79.06

+ 37.01
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T‘lble (3) Camparison af mean serum choimesterase mlues in both control o
vand . orgmmphosphm us . expu ed groups regardmg res:dency :

dlfference._ =

G _Control Group -7 Organphosphm us Exposed Group :
cocAge. | Urbanmale | Urban female Urban male versus | - Urban female -
group . ' versus Rural .| - versus. Rural i Ruralmale 1 “versus Rural
EEE : -'lria_le-' ERET DR A SR s AR ; -'{e'male S
A <1Syemrs | 0056 - 0841 -

2050 years | - p008% 7 0.008*
> 60 years 0,548 969(} C

-“."-I_wg?"i' cant at

“ *Significant at P <0.05

Tab!e (4): Cumpansun__'of mean. serum chohnesterase values m.both control
and or, ganophosphorus exposed groups regardmg age dli‘l‘erence.

: g SubgroupB L
Gro_ups “ LEiTvers S Nersus.
s Suhg@pB 8 "Subgro_upC
, Urban 0.696 0d21
B males S : L _ I
3 Urben . — _ —
& fomates 0.421 0.660 . 0.841
] Rural . 0.008% 0.548 0.008*
S nales i S LA .
" Rural . 0008+ | o84 | - 0008
_ femal_es--__ ECISSE 5 RN S T ey R
a Urban © 0.008* 0.008% [ Top0s6 7
£ & male_s i _ .
=] - . N n
5 Urban 0.008+ 0.008% 0.151
';g e females S . : :
g _
g3 Rural 0.008* 0.008 0.095
8 B males -
£ % _ : _ _
S Rural 0.008% 0.008* 0.690
females _
*Siguificant at P <0.05 ' L Insignificant at P > 0.05
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T 52

§3 F T auanmaie
-E_E 3 «"UrbanFemate
! 'g | #Rumt Male
. -} {fR uml Female
Fig. (1) : anfercnccs between mean scmm cholmestcrase values (IU/L) m maies and females of

control sungoups.
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& Urban Male
:UtbenFemale |
I_IR:_uraIFemale._-' S '

|
.Z.'.emﬁzau'uduo'dnow'_"-' N IR SR I S L

Fig, (2) : Differences between mean serum chohnesterase values (IU/L) in maIes and femaies of
or ganophosphorus exposed subgroups o -
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