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ABSTRACT .

Pesticides are classified into four major groups; insecticides, herbicides, rode_mid_‘;ies and fungicides.
" Insecticides poisoning is one of the most cotmon poiséning affecting our population. The aim éf our
“study , is to invéstigate the relationship between cholinesterase inhibitor msecnczdes in human b!aod and .
" insecticides residues in drinking water in Mansoura city. Szxty patients sujfermg fr on msectrcrdes poison-
. ing admitted to Emergency Hospttal Mansoura Umvers:ty in March 2005 were mclua’ed in t.’us smdv _ ‘
Blood samples were collected from these panents The stud&ed pataenzs and their feiarrves we;e asked .fo .
- obtain water samples of their drinking water from the localmes where rhey live. Tlmty a’rmkmg warer
: samples were collected. Blood and water samples were exzracted usmg qumd lzqwd extraction rec hmque
i (LLE) and analyzed for pesticides using Gas Chromatogmplzy—Mass Selectwe Detector (GC- MSD} In
addition, blood samples were analyzed for plasma pseuda—cho!mestemse Ievetr ( PChE ) and red blood
cells acetyl cholmestemse activity (AChE). The analyszs of drmkmg water and blood Samp!cs revea!ed '
e organophosphorous (Mevmphos) and organochlorme (Aldrm) msectzczdes Modemre msecnczdes po:son-
. ing was more common amang the stud:ed groups (65.0%) compared to mild and severe poisoning. The
peak mczdence of po:sonmg was m the age group Jrom 20 30 years (40.67%), fo[!ou ed by the age group
- from 10- 20 years (43 33%) There was a female sex predommance amang ‘the ‘poisoned parrems
(56.67%). There was a negatzve correlation between the sevemy of poz.sonmg and each of PChE levels

and AChE activity % being lowest (p<0.001 ) in severe poasonmg compm ed 1o moderare and mild poisoit-

) mg
INTRODUCTION . - . boreholes drllied in the Quaternary aqu1~
S TR RIS oo ferat Mlt-ghamr Aga and Sinbillawin dis-
" Drinking water resources in Dakahlyia  tricts.. Abd e1~Da1em and Ramsussen
governorate are either ‘surface from Nile (1991) reported that at Mlt—ghamr the sur~
River and-the related irrigation canals or - face water level is almost +9 m. where it is
subsurface - resources - raised- from some . about +6 m for the surroundmg ground-
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water leveI Herem there is downward'_'

stream in this sector. On contrary, at Man-

haves as a drain.

It is recognized that the environmental
degradation products of pesticides may be -

a problem in drmkmg water, (WHO, 1997;

Auersperger et al., 2005). Acute poisoning
by pesticides is Commo_n, ‘it usually occurs

due to careless use, misuse or occupation-

al exposure (Wang etal, 2006) Accordmg a0
to EEC (1980) and WHO (1993), the pres-
ence of toxic pollutants in water especially -
insecticide chemlcals can change the quali- " "
ty of surface water In order to momtor the =
quality of surface water samples must be
analyzed perlodically to assess the resi- -
dues levels and dlstrlbutlon of chemlcai

pollutants in the surface Water

Insecticides re51dues determmatlon in"
water requires ana1y51s at or below ppb'_'._ S
level (ug/1), so the 1nveshgat10n of water - c1des

pollution with such low concentration re-

quires a concentration step prior to the

analysis. Concentration step is often neces-.

sary to raise the concentration of the insec-

ticide chemicals (found in the water at

trace levels) above the sensitivity levels of
the detection of the analytical tools. Lig-
uid-liquid extraction technique (LLE) has
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been con&dered as an effective method for
movement of the surface water to re-
charge the groundwater from the influent

concentration of trace organic pollutants

_ including insecticides from water samples
(WHO, 1997).

soura, the surface water level in the Nile. . .

branch is +1.8 m, while it is about +4: mm -'

the nearby water wells, where the river be-

The aim of the present ‘work is to inves-
t1gate the relationship between cholineste-

.- rase inhibitor. insecticides in human blood
- and insecticides residues in drinking wa-

ter at Mansoura city.
- SUBJECTS AND METHODS

- Sixty patients were admitted to the Poi-

“son' Unit at- Emergency Hospital, Mansou-
ra University during March 2005. Patients

were presented with signs and: symptoms
of cholinesterase inhibitor insecticides poi-
soning, with a variant degree of severity

mcludmg sweating,: diarrhoea;- vomiting,

excessive - salivation,” miosis;- breathing

'pr_oblems, heart dysrrhythmias and ex-
‘treme anxiety. These patients” were en-
~ rolled in our study. A history was taken

from the patients through answering' a

'quesnormalre, which” included; age, sex,

route : and mode of exposure to the insecti-

Blood samples were collected from all
patients (n=60). The studied patients and
their relatives were asked to obtain wa-
ter samples of their drinking water from
the localities where they live. Thirty drink-

~ ing’ water  samples ‘were collected. . The

blood and water samples were- analyzed
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for determination - and _identification of
pesticides by GC-MSD. Moreover the

blood samples were investigated for the =
levels of pseudo-cholinesterase enzyme .

and acetyl cholinesterase activity by a col-
orimetric method.

Extraction of water and blood sa_mples,- :

{Flanagan et al., 1995):

*pH of each sample (10 ml) was ad-
]usted to 7 by addmg solid sodium

- bicarbonate. -

* Bach sample was extmcted wnth 5 mi .
“of methyl tertiary-butyl ether for 5 .

- minutes using a rotary mixer.

* Samples - were left to stand for 5
~ minutes, then the upper layers were .
taken and re-extracted with a second ;
5 .mi portion of methyi terﬂary—butyi :

- ether. .

* The two extracts of each sample were
filtered through a Wattmann . filter -

~ paper No 4 into a clean tube and the
v extract of all samples were -evapo-

~ rated to dryness under compressed .

Residues  of the evaporated extracts.
were reconstituted by 100 pl chloroform. 1
Ul of each extracted sample was injected
into GC-MSD (Hewlett Packard 6890 se--
ries) of ECD (Electron Captured Detector) .
under -the following :condiﬁons,z (Maurer

and Weber, 1992):
- * Carrier gas (He)

*.Capillary - colurniy model No

Mansoura']. Forensic Med. Clin. Toxicol.

o .2?

HP1902172-102, Hp-1 Methy Siloxane,
1ength 25m, diameter 200 pm, film
- thickness 0 B3

_* Flow rate 1.0 ml / nain, vel@cnty 3%cm
-/ sec; Mode: split less, - .-

* Pressure 16.1 psi, Run Time 12.5 min

* Therraal Aux 2 (MSD; Mass Spectrum
- Detector), temp 2800C,

~Maxtemp. 325 °C, oven temp ZGOOC

Determination of pseudo-cholineste-
rage enzyme levels and acetyl chelines-
terase enzyme  activity of blood samples:

Levels . of . pseudo-cholinesterase en-
zyme - (PChE) . and ~acetyl cholinesterase
(ACKE) activity were analyzed by spec-
irophotometer according to Ellman et al.
(1961) and Crane et al (1970), respec-
tively. . . _

Statistical Analysis

The statistical analysis of data was done
by using Excel and SPSS programs statisti-
cal package for social science version 10.
The description of the data was done in
the form of mean (+/-) SD for quantitative
data and frequency & proportion for
qualitative data..The analysis of the data
was done to test statistical significant dif-
ference between groups. For quantitative
data, ore Way.'ANOVA-:&eSt was. used to
comypare more than 2 groups , and for
qualitative data Chi-square test was used.
(N.B: p is significant if < or = 0.05 at confi-
dence interval 95%).
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RESULTS

The analyzed drinking - water ~and
blood samples “revealed the ' presence
of organophosphorous (Mevinphes) and
organochlorine’ (Aldrin) insecticides.” The
Mass 'spéctra' of - fragment ions - are;
127, 192, 109 for Mevinphos (Fig. 1)
and 66, 263,.79, 91, 101 m/z for Aldrin
(Fig. 2).

Table (1) showed: that the “peak inci- -

. dence of poisoning by cholinesterase in-
hibitor insecticides was in the age group
from 20-30 years (46 67%), followed by the

age gmup from 10—20 yea.rs (43. 33%) :

(Fig. 3).

Table (2) showed that there was a fe-
male sex predominance among the poi--

soned patients (56.6%) (Fig. 4).

Table (3) showed that the moderate poi-
soning of cholinesterase inhibitor insect-
cides was more cornmon among the stud-

ied group (65.0%) compared to mﬂ& a;md. :

severe fomsomng (Plg 5)

Table {(4) showed that there was a
negative correlation -between the severi-
ty of poisoning and’ each’ of  PChE lev--

els and AChE activity %." The cholineste-

rase enzymes showed highly significant
decrease (p<0.001) in severe poisoning
compared - to moderate and rmld poz—”

soning.
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o DISCUSSION

‘The present work was carried out to in--
vestigate the relationship between choli-
nesterase inhibitor insecticides in human
blood and insecticides residues in drink-
ing water, in Mansoura city. The analyzed
drinking water and blood samples by GC-
MSD revealed the presence of organo-
phosphorous (Mevinphos) and organoch-
lorine (Aldrin) insecticides. This indicates
no freatment for pesticides in the drinking
water stations. However, the exposure to
insecticides through a pollutant drinking
water represent a rare source of exposure
among other different sources including
agriculture, industrial, vector conirol, and
domestic - purposes - (Robert - and - Aaron,
2007). This explained the clinically variant
degree of severity among the poisoned pa-
tients that was confirmed by cholineste-
Tase enzyInes assay. 3

As regard age, the study showed that
(46.67%) were in the age group from 20 to
less than 30 years (Table 1). This finding is
in agreement with the result found by
(Agarwal, 1993), who reported a peak inci-
dence of poisoning by cholinesterase in--
hibitor insecticides in the 3 decade of
life. Moreover, 43.33% of patients were in
age group from 10 to less than 20 years,
this correlates with age ratio reported by.
{Marey, 1986). There was a female sex pre-
dominance among the poisoned patients
(56.67%) (Table 2}. This result is in agree~
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ment with the result of Bhattarai et al.,
(2006).

~Compared to mild and severe poison-
ing, moderate poisoning of cholinesterase
inhibitor insecticides was the common-
est among the studied group (65.0%)
(Table 3). There was a negative correlation
between the severity of poisoning and
each of PChE levels and AChE activity %,
being lowest in severe poisoning com-
pared to moderate and mild poisoning
(Table 4) as proved by (Abdel-Magid and
Salem, 1993; Jacobsen et al., 2004).

Presence of Aldrin in drinking water is
attributed to contamination from industri-
al effluents and soil erosion during irriga-
tion, where River sediments may contain
higher amounts (up to 1 mg/Kg) (WHO,
1989). Existence of Aldrin in the invest-
gated drinking water samples represents a
serious environmental problem for hu-
man. According to WHO (1993) and
EMOHR (1995), Aldrin is very dangerous
organic pollutant in surface water where
the target organs being the central ner-
vous system and the liver. It has been reg-
ulated as a possible human carcinogen pri-
marily on the basis of animal studies,
however, the epidemiologic evidence is in-

~congistent (Purdue el al, 2007). On the
other hand, this compound induced im-
munosuppressive and hormonal disrup-
tion activities in animals and humans
(Thomas, 1995; Colborn et al., 1996).

Mansoura J. Forensic Med. Clin. Toxicol,
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CONCLUSION

Drinking -surface water in the area of
study was pelluted with organophosphor-
ous and organocholrine insecticides com-
pounds. The blood of patients complain-
ing of cholinesterase inhibitor insecticides
polsoning showed the same insecticides
which were detected in the drirking wa-
ter. Presence of these pollutants in surface
drinking water of the studied area has se-
ricus effects on human healih and envi-
ronment.

RECOMMENDATIONS

The following recommendations
would be considered by local authority
in Dakahlyia governorate:

1. Multiple-stage filters containing
granular activated carbon as an ad-
sorbent material (with replaceable
cartridges) could be used mainly in
drinking water stations and in hous-
es.

2. Chemical analyses could be carried
out pericdically for the surface and
groundwater to ensure the water
suitability for drinking purposes
(water must be free from pesticide
residues or within the permissible
limit of WHO).

3. Complete knowledge of organophos-

o Vel XVI, No.1, Jan. 2008
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phorous and organochlorine insecti- - related to these chemicals.
cides residues and their transforma-
tion products in surface water is one 4. Authorities must prohibit the use of

" of the most important factors for- - organocholrine and restrict the use of
solving the' environmental- problem . organophosphorous insecticides. - -
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3.1_ .

Table .'(.1') Patlents (nwm}) of acute ch@imesterase inhibitor mseetncndes ST
poisoning as regard the age of peak incidence -
Age groups Poisoned patients

| () , Yo
10- 28 26 : . 43.33
20" - 30 28 46.67
30" - 40 3 LA
40" -50 3 50
Total 60 2 108.0

Table (2) Patients (n=60) of acuie cholinesterase inhibitor msemezd@s

pmsommg as regwﬁ the sex pred@mmame .

. Bex

- Males -

- .Femazles . ... ' Total

(m)

Yo

(m) %. ) | (m) Yo

Poisoned patients | 26

43.33%

34 |seern | 6o

1009

Mansoura J. Foronsic Med, Clin. Toxicol,
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Table (3): Patients {n=60).of acute cﬁmlm@stemse mhnbatm" pmswmnng as mgard

the degree of poisoning. .

: --ﬁegfé@- of poisoning

Poisoned patients

80

(m) %

- Mild 15 250
. Moderate 39 65.9
- Severe 6 19.0
Total 100.0

Table {4); Comparison between the degree of poisoning and mean values (U /)
and activity percentage of cholinesterase enzymes.

Chelinesterase

Bl | Moderate [ Severe P
Enzymes polsoning “poisoning < | ' peisoning Value
=100 1000 -300 < 500
€PChE}M@$ﬂ:§ESD : Eﬁ@_ﬁoéﬁﬁ;ﬁ%%ﬁﬁ _5?_3.55&%763,&2 205,82 & 81.74 | F = 13.87 | P<0.001%**
(ACEE ) Activity% 45.37% 2@0_56%' | T27% %2 =245 | P<0.001%** '

Pre: hiphly sipaificant

Mansoura J. Forensic Med, Clin. Toxicol,
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MRVINPHOS
BMME . methyl—3-{dimethoxyphosphinoylcxy}but-z—eneate o
TRADE NAMES: APAVINFOS, . PHO
SDRIN (60% B} .

Entry Number 125 from  C:\DATABASE\NEBPEST.L
1S 007786-3447 .
Melting Point -300
Boilirg Poing -106
Retention Index 0.413
Mol Formula CTHI3062
Mol Weight 224.045
* m 2z 2 mass lo charge ratip
Bbandence 125 MEVINPHOS
e
m -
©se
: 2
4000
105
-0 €7 64
7 3 .
0 g Ve ® 15§ ™ é b e # :
s 0070 6 00 u0 % 0 M0 I e 170 18 1% %l 6 we e
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.
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Fig. (1): Mass spectrum and structure of Mevinphos.
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ALDRIN

{1R, 4%, 435,55, 88, 8aR} -1,2,3,4,10,10- hexachloro-l,4,4a,

%,8, 8a-hexahydro-

Entry Humbay
ChS

Mazlting Point
Boiling Boint
Retention Index
Mol Formulka
Mol Weight

* /2 mass wrgharge GRio

T4.5,8-2imerhanonaphthalens

TRADE NAMES: CCTALERE

44 frem  CiDATABASENHBPERLLL
000309-39-2 ¢

-3C0

-30¢

1

Ty Fad AL

&
B0
6000

253
7
4000
%00 : : )
N 1,10 = - =
Py ¥ ' g # 0, )

| L & - : ;

N "'h’l‘l[gl Wi, b mde L 2|39 | L s ik
> 80 6 70 80 0 400110 120 130 140 150 163 170 190 190 003 710 200 730 300 250 S0 970 20 ID MO0 e 0 |
TR g 5. ALURIN

e |
i
600
i
; !
00 - |
R i
b 0 TEL SO0 B0 G0 SO 1000 O BOD YSC 1200 0Z8D 1D G 4400 140 1500 150 190

Fig. (2): Mass spectrum and structure of Aldrin. -
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‘Agn groups

1020y ... ... 20:0% 3040ys .. ... 4060ys . .-

Fig. (3): ‘Acuté cholinestérase inhibitor insécticides poisoning as regard -
the age of peak incidence. : :

Gendor

W
Temals -

L. 8T,

Fig. (4): Acute cholinesterase inhibitor insecticides poisoning as regard
the sex predominance.

- Degres of polsoning '
S U

B

;?
-

Milg . - Moderate Sevare

" Fig. (8): Acute cholinesterase inhibitor insecticides poisoning as regard
the degree of poisoning.
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