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ABSTRACT

The in vivo effects of drifted profenofos residues
. on acetylcholine esterase ( AchE), transaminases
(glutamic-gxaloacetic transaminase,.GOT and glutamic-
pyruvic transaminase, GPT), and the phosphatases {(Acid
phosphatase, Apase and alkaline phosphatase, Alkpase) in
different organs (brain, liver, heart, muscles,and
kidney) of the New Zealand white rabbits exposed to one-
day feeding and continuous feeding on clover contaminated
with the drifted pesticide were studied. The drifted
profenofos was more potent to inhibit liver AchE than
brain AchE. The studied transaminases and phosphatases
showed diffarent level of inhibition or stimulation
depending on the type of organ and time of exposure to the
investigated pesticide. The disruption of enzymes from
the normal vaiues denote biochemical impairment and
lesions of tissues and cellular functions because these
enzymes are involved in the detoxification processes,
metabolism, and biosynthesis ot anergetic
macromoiecules needed for different essential functions.
Therefore, it is necessary to take the drifted profencfos
problem into consideration and to restrict its use to
nonedible crops.
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INTRODUCTION

The relative hazards of pesticide drift to nontarget organisms
have been a subject of prime concern. Several reports showed direct
evidence of drift damage to invertebrates from ground application of
pesticides (Dobson, 1986, and Payne et al., 1988).

profenofos (Curacron), [O -(4-bromo-2-chiorophenyl)O -
ethyl s-propy! phosphorothioate)], is a widely wused
organophosphorus insecticide in Egypt. It has been used to control
various caterpillars, white fly and mites in various vegetable crops
(Enan et al., 1981). The probability of contamination or exposure to
profenofos through direct and indirect ways, as well as, possible
toxicity are potential hazards. Minute amounts of this insecticide may
reach the body and affect the physiological mechanisms involved in
normal behavior of tissues. A few attempts have been made !o
understand the possible mechanisms of action. Enan et al.(1981) and
Leader and Casida (1982) have reported that profenofos causes
inhibition of cholinesterase. Ghazal et al.(1984) concluded that -
profenofos exerts an inhibitory effect on both adrenergic and
cholinergic transmission. Besides, the authors added that profenofos
posses a direct inhibitory effect on the smooth muscles. On the other
hands, reports on the toxicity of spray drift deposited on adjacent
crops that are used as animal feed are scarce. As indicated in a
previous publication (lsmaii et al., 1991), that with such smail

_ acquisition of agriculture land at Ismailia Governorate, problems of
pesticide drift in adjacent field are enormous. The study showed that
profenofos residues have the ability to persist in clover and different
organs of the New Zealand white rabbits fed on clover contaminated
with drifted profenofos. In addition, considerable leveis of profenofos
were able 10 resist heat treatments normally used in food processing.

The aim of the present work was to study the effect of drifted
profenofos on some enzymes in different organs of the New Zealand
white rabbits exposed to one-day and continuous feeding on ciover
contaminated with drifted profenofos resuited from the application of
such pesticide on an adjacent tomato field. .
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MATERIALS AND METHODS
Materials:

"Formulated profenofos (72% EC) with the trade mark
“Selecron 720 EC" was applied at both the manufacturer {Ciba-
Goeigy) and the Egyptian Ministry of Agriculture recommended rate
(0.75 liter/feddan). A blower sprayer fitted with.one nozzie boom
was used to treat tomato field which was adjacent to clover field. The
clover contaminated with the drifted profenofos sprays was fed to
male New Zealand white rabbits each weighing 0.8-1.0 kg. The
rabbits were first adapted to the clover ration, then divided into 3
groups. The first group was exposed 1o one-day feeding on clover
contaminated with the drifted profenoics (400g) foliowed by
uncontaminated ciover teeding for 7 more days. After 1, 2, 4, and 8
days, rabbits were killed by decapitation. The dorsal muscies, liver,
heart, brain, and kidney were dissected and homogenized in 10
volumes (w/v) of ice-cold physiological saline using "Virtus 23"
mechanical homogenizer. The homogenates were centrifuged at 6000

x g for 20 minutes at 4°C. The supernatants were kept at -20°C unitil
used for enzyme assays. The second group of rabbits was continuously
fed on the clover contaminated with drifted profenofos (400g daily)
for 12 days. After 1, 3, 6, and 12 days, the rabbits were decapitated.
The dorsal muscles, liver, heart, brain, and kidney-were taken for
enzyme assay as in the first group. The third group of rabbits was fed
on uncontaminated ciover and taken as control.

Methods:

1. Determination of profenofos residuss. - Profenofos residues in the
contaminated clover as well as in different rabbit organs {dorsal
muscles, liver, heart, brain, and kidney) were taken from our
previous work ( Ismail et al., 1991).

‘2. Assay of enzymes - AchE was determined according to Ellman et al.
(1961). GOT and GPT were assayed according to the Reitman and
Frankel (1957) method. Apase was determined according to
Fishman and Lerner (1953), and Alkpase was determined
according to the method of Bessey et al. (1946) using a
commercial available kit from Boehhringer Mannheim GmbH
Diagnostica.

Protein content of the enzyme extracts was determined using
the dye binding method "Bio-Rad protein assay" according to
Bradford (1976).
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RESULTS AND DISCUSSION

1. In vivo effect of drifted profenofos on brain and liver acetyicholine
esterase (AchE) in the New Zealand white rabbit after one-day
feeding on ptomcolmmated clover.

AchE activity was determined in brain and liver. The obtained
results of untreated rabbits indicated a higher specific activity
(56.75 wmg protein) in the brain as compared to that of lver
(11..50 u/mg protein). As shown in Table (1), AchE specific
activity in the brain and liver of the New Zealand white rabbit was
inhibited when the rabbits were exposed to one-day feeding on
contaminated clover. The level of inhibition was more noticed in
the liver than in the brain. The percent of AchE inhibition in the
brain decreased from 19.85% after one day of exposure to 0.8%
after 8 days. However, the rate of % inhibition in liver was slower
than that of the brain. The % of AchE Inhibition in the Hver; as
compared to control; was 69.25, 58.1, and 46.9% after 1, 4, and
8 days, respectively. it was also . noticed from residue studies
(Table 2) that the degradation rate of profenofos in liver was slow.
These results are in agreement with those of Enan et al. (1981)
who reported in-vivo inhibition of liver and brain AchE of white
male rats by sublethal dose of three organophosphorus insecticides.
The authors added that profenofos was not a potent AchE inhibitor.
in another study, on common carp fish, Ei-Gendy et al.(1980)
reported the effect of; two organophosphorus compounds;
Pyrazophos and Glyphosate on brain AchE and found that they
caused 78.36 and 49.71% inhibition by half LC50 and 80.73 and

50.5% inhibition by LC50. respectively.

. Accumulated effect of drifted profenofos on brain and liver
acetylcholine esterase (AchE) in the New Zealand white rabbit
during continuous feeding on profenofos—contaminatad clover.

As shown in Table (3), the inhibition of AchE activity in the
brain of continuously fed rabbits on profenofos contaminated
clover increased from 19.85% after one day to 77.2% inhibition
after 6 days of exposure, then, the inhibition relatively decreased
to 69% at the end of 12 days of continuous feeding on clover from
the same drifted profenofos field. This is may be due to the dilution
of the studied pesticide residues (Table 4) governed by clover
growth and environmental factors. Liver AchE was also inhibited
by the drifted profenofos, but the leve! of inhibition was slightly
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varied ( 69.25 - 72.05% ) during the studied 12 days of
continuous feeding. This could be due to the balance between the
pesticide intake and its degradation by the biochemical
detoxification processes occurred in liver. However, profenafos
residues detected in liver ( Tabis 5) showed accumulation of the
investigated pesticide in the liver indicating the inability of liver
to degrade such pesticide and supporting the resuits of Enan et al.
(1981) that profenofos had a moderate effect on liver AchE. ft is
also reported that the organophosphorus compounds produce their
acute foxic action by inhibiting cholinesterase { O'Brien, 1969 and
Aldridge, 1971). Therefore, the inhibition of AchE in rabbits
exposed to drifted profenoios may serve as an indicator of hazard
due to the application of this pesticide in the environment. El-
Gendy et al.(1990) reached similar conclusion from a siudy on
common carp using the sublethal doses of two organophosphorus

compounds.

3. In vivo effects of drifted profenofos on Transaminases and
phosphatases in different organs of the New Zealand white rabbits
after one-day feeding on profenofos-contaminated clover.

3.1 Transaminases

it was evident from the obtained resuits (Table 6) that for the
untreated rabbits, liver contained the highest activities of GOT and
GPT, followed by the heart. Muscles showed the least activity for
GOT, whereas, the brain showed the least activity for GPT.

In the treated rabbits, the GOT specific activity decreased in
the brain, muscles, and kidney after one-day feeding on clover
contaminated with drifted profenofos. This effoct was continued
untit the end of the studied 8 days. However, the specific activity of
GOT in the heart decreased after the first 2 days, then, the enzyme
was stimulated. The liver GOT specific activity was slightly induced
at the beginning, then the normal activity was restored. Results of
profenofos residues in muscles (Table 2) paralleled to the level of
GOT activity in the muscles. Moreover, the decrease in profenofos
residues in liver (Table 2) was paralleled to the enzyme activity
in the same tissue (Table 6).

GPT specific activity decreased in the kidney, brain and heart
of the New Zealand white rabbits exposed to one-day feeding on
contaminated clover with the drifted profenofos. Kidney GPT
specific activity decréased until the end of the tested period, while
the enzyme in the brain and heart was stimulated after 4 days.
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Table (1). In vivo effects of drifted profemofos on brain
and liver acetyle cholinesterase (AchE) in 'New
Zealant white male rabbits after one-day

feeding on profenofos-contaminated clover

Day(s) after % Inhibition of AchE activity

treatment _Brain_ __Liver
1 19.85 £ 2.65 69.25 + 2.78
2 12.80 :h 4.40 60.90 + 5.60
4 12.70 £ 4.50 58.10 + 2.80
8 0.80 + 0.10 46.90 + 2.80

Specific activities of AchE in brain and liver of untreated rabbits
were 56.75 + 7.80 and 11.50 + 1.38 micromole hydrolized

acetylthiocholine iodide/mg protein /hr., respectively. Results are
expressed as mecam + standard deviation of 2 experiments each
performed in sriplicate.

Table (2) Profenofos residues in liver of white New Zealand
rabbit after one-day feeding on clover
contaminated with drifted profenofes

Time (days) Profenofos residues (ng)g)

"mean 4+ standard deviation”

356 + 1.42

273 + 1.37

256 + 1.02

228 + 1.14

00 B N
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Table (3) Effects of drifted profenofes on brain and liver
acetyle cholinesterase (AchE) in New Zealant
white male rabbits during continuous feeding on
profenofos-contaminated clever

Day (s) of % Inhibition of AchE activity

treatment Brain Liver
1 19.85 + 2.65 69.25 + 2.75
3 48.30 + 2.05 66.45 + 5.55
6 77.20 + 3.80 67.15 &+ 0.45

12 69.00 + 5.20 72.05 & 5.50

Specific activitics of AchE in brain and liver of untreated rabbits
were 56.75 + 7.80 and 11.50 + 1.38 micromole hydrolized
acetylthiocholine iodide/mg protein /hr., respectively. Results are
cxpressed as mean + standard deviation of 2 experiments each
performed in triplicate.

Table (4) Drifted profenofos residues im clover (Trifolium
alexanderinum ) at different intervals from
spraying of adjacent field.

Time (days) Profenofos residues (ng/g)
"mean_+ standard deviation”

zero 1148 + 0.69

1 5.29 ¢+ 0.26

2 3.63 + 0.18

4 356+ 0.14

8 2.13 + 0.13

16 0.86 £ 0.05

32 - nd*
* not detected
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Table (5) Accumuinted Profenofos residues in liver of New
Zealand white rabbit at different intervals of
continseus feeding on clover contaminated with

drifted profenofos
Time (days) Profenofos residues (ng/g)
"mean + standard deviation”
1 356 + 1.42
47.5 + 2.38
6 58.1 + 291
12 63.1 + 3.79
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Liver and muscle GPT specific aclivities were induced after the
first 2 days, then the enzyme normal activity was restored by the
end of the 8 days (Tabie 6). These results are in agreement with
those of Enan et al. ($981) who studied the effects of sublethai
doses of organophosphorus insacticides on the transaminases in
maie white rats.

The disruption of transaminases from the normal values
denote biochemica! impasment and lesions of tissues and celluiar
function because they are involved in the detoxification process,
metabolism, and biosynthesis of energetic macromolecules needed
for different essential functions (Tordior and Van Heemstra-
Lequin, 1980). .

3.2. Phosphatases

As shown in Table (6), the acid phosphatase specific activity
was induced in the liver of the New Zealand white rabbits exposed
to one-day feeding en clover contaminated with the drifted
profenofos, then decreased after 8 days to about normal activity.
This trend, induction of Apase, is supported by similar
observations (Sexena and Sarin, 1980 and El-Sebae et al., 1887).
With regard to kidney Apase specific activity, the enzyme showed a
gradua! decrease with time. These resuilts are in agreement with
those of Micol et al. (1880).

Liver Alkpase specific activity was inhibited as the rabbits
exposed to the contaminated clover, then the enzyme normal
activity was restored. However, the kidney Alkpase specific
activity showed an expected trend of stimulation as reported by
Enan ot al. (1981). The site of detoxification processes of toxic
chemicals entering the body is mainly in liver (Hinderer and
Menzer, 1976). Therefore, the deviation of the liver enzymes
from their normal values is due 1o the toxic effect of profenofos.

4. In vivo effects of dritied profenofos on Transaminases and
phosphatases in different organs of the New Zealand white rabbits
during continuous feeding on profenofos-contaminated clover.

4.1 Transaminases

As shown in Table (7), GPT specific activity was inhibited in
all tested organs. The inhibition effect was increased as the rabbits
continued to eat the contaminated clover. The same trend was
noticed for the GOT specific activity except that the GOT inhibition
was lower than that found for GPT. g
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4.2. Phosphatases
Uiver acid phosphatase (Apase) specific activity of the New
Zealand white rabbits decreased after 3 days of continuous feeding
.on contaminated clover. Then, the enzyme activity was stimulated
after 6 days. The normal enzyme activity was restored after 12
days (Table 7). The same trend was observed for the kidney Apase.
Similar results were reported by Enan ot al. (1981) who studied
the effect of profenofos on male white rats. However, in this work
the time needed to restore the enzyme nomal values was longer
than that of Enan and his coworkers. This may be due to the
accumulation effect resulted from the continuous feeding of rabbits
on the contaminated clover. Other studies have shown that
inhibitors of protein synthesis prevent the eievation of rat liver
phosphatases induced. by poisoning with toxic compounds (Murphy,
1965 and Greengard et al., 1963).

Liver alkaline phosphatase (Alkpase) specific activity was
inhibited as the rabbits continue to eat the contaminated clover.
"The rate of inhibition decreased by time. However, the kidney
Alkpase specific activity showed gradual increase over the 12 days.
The highest level of Alkpase was noticed after the third day of
continuous feeding on ciover contaminated with the drifted
protenofos. As mentioned before, the detoxification of toxic
materials occurs mainly in liver (Hindersr and Menzer, 1976 and
Guyhrie and Hodgson, 1987). Thus, the toxic effect of profencfos
could affect the liver and kidney cells and consequently disturb
their functions.

The above results and the previcus conclusion of Ghazal et al.
(1984) that profenofos exerts an inhibitory effect on both
adrenergic and cholinergic transmission as well as its direct
inhibitory effect on the smooth muscles fead to the conclusion that
direct and indirect contamination of edible crops by piofenofos mas
alter the normal metabolism and cause elevated concentration of
undesirable compounds in adible animal tissues. Therefore, there
is an increasing demand to minimize the adverse effects of these
chemicals on environmental qQuality. Profenofos and similar
pesticides should be restricted to non-edibie crops. Besides,
implication of a reasonable buffer zone in case of the necessity of
gsirf\g such pesticide may reduce the possible adverse ‘effects of the

rift.
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