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ABSTRACT

The experiments to be reported here were focused on the effect
of dimethoate in technical and formulated forms at sublethal dose of
1/20 of the LDsy as well as the antioxidant effects of guava diet to
reduce the pesticide toxicity on blood fractions, and body growth rate
of male albino rats. Treatments of the pesticides were apphed orally or
dermally every two consecutive days for three months and the dried
antioxidant agent (20% of the diet) was mixed with normal diet and
fed ad libitum to tats. The influences of both forms of the pesticide
and guava diet on body weight gain as well as RBCs and WBCs
count, also the contents of blood hemoglobin, bilirubin, plasma
soluble protein, thyroid gland hormones and e activity of
acetylcholinesterase acid, alkaline phosphtatase and transaminases
(GOT and GPT) of plasma were investigated. Body weight gain of
male albino rats ingested technical or formulated form of dimethoate
was lower than that of normal healthy animal and the level of feed
efficiency was decreased but the ratio of liver weight/body weight was
incrased at normal control. Moreover, both forms of the insecticide
showed considerable elevation in all studied parameters in comparison
with the control except cholinesterase activity, total hemoglobin level
and RBCs count. These increases and decreases were more in case of
formulated dimethoate than that of the technicdl form; also orally
ingestions were more effective than dermally treatment relative to
control. Guava (as antioxidant agent) feeding to dimethoate ingested
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rats improved the disturbances of the studied pesticide in the
experimental animals, Metabolism guava treatment elevated total
hemoglobin content and increased RBCs count as well as stimulated
cholinesterase activity of dimethoate intoxicated rats. In contrast,
activity of GOT and GPT as well as acid and alkaline posphatose
activity was inhibited, but total soluble protein, T3, T4 and total
bilirubin content was normalized by feeding on guava as antioxidant
treatment in the dimethoate intoxicated groups. In addition, body
weight gain and feed efficiency as well as liver weight also improved
in the intoxicated animals by the guava treatment as antioxidant. It
means that dimethoat produced disturbance in animal metabolism but
guava (antioxidant) treated this dimthoate toxicity and showed the
ability of the fruit to improve the toxic effect of the pesticide, which
reduced the disturbance of dimethoate in animal metabolism.

INTRODUCTION

Organophosphours insecticides including dimethoate are used to
control insects of Coleopera, Diptera, Homoptera and Lepidoptera in
soil or on foliage of a wide range of crope. They also used to control
household pests and stored products insects (Pesticide Manual 2000).
Pesticides are usually applied in the formulated form where the active
ingredient is mixed with organic solvent, emulsifying and wetting
agents to enhance their water miscibility and penetration. Pesticide
formulation is therefore, the process of transforming a pesticidal
chemical into a product which can be applied by practical methods to
permit its effective, safe and economical use. However, it has been
reported that formulation may cause synergism or antagonism to the
toxicity of active ingredient (El-Sebae, 1985 and Abd El-Rahim et al,
1994).

To establish any toxicological data, acute toxicity tests are
considered to be the base line or preliminary studies for chronic
toxicity tests. In this respect, dimethoate is commonly used in Egypt,
however, on or very little data are available in the literature about its
influence in techncial and formulated dimethoate on animals.

Guidelines that limit pesticide residuces on foods are developed
and enforced by public health agencies world wide. These guidelines
incorporate data from many sources into the risk assessment process,
including high-dose animal toxicity studies. Organophosphorous
insecticides such as dimethoate inhibited acetylcholinesterase as a
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toxicologic endpoint since neural of organophosphoruous insecticides
(USEPA, 2002 and Marable et al 2007). It is probable that dimethoate
is transported to the target organs through partitioning into blood
lipids and binding to blood proteins (Cui et al, 20006).

The antioxidant potential of vitamin A, E and C is well
established. They efficiently inhibits in viire lipid peroxidation due to
a combination of direct vadical interception. However in vivo cellular
location of each compound may be an important factor in conferring
protection against oxidative injurios (Irshad and Chaudhuri, 2002). In
addition Verma et al (2007) showed that pretreatment with antioxidant
vitamins decreased dimethoate (organophosphorous pesticide)
induced lipid peroxidation, which have antioxidant potential. Also, the
pretreatment with antioxidant vitamens decreased generation of
reactive oxygen metabolites, thus prevents the organophosphorous
pesticides-induced derangements in the activities of antioxidant
enzymes. The redox status of the tissues is improved in vitamins fed
rats.

The aim of the present studies is to compare the effects of
technical and formulated dimethoate on body weight gain, food
intake, feed efficiency, the ratio of liver weight/ body weight, RBCs
anid WBCs count, blood hemoglobin and plasma bilirubin, soluble
protein, T4 and Tz level as well as cholinesterase, acid and alkaline
phosphatase and transaminase (GOT and GPT) activities of plasma
and also to evaluate the antagonistic effects of guava as antioxidant
treatment against the dimethoate toxicity.

MATERIALS AND METHODS
Dimethoate (O, O - dimethyl S-methylcarbamoylmethyl
phosphorodithioate 2-dimethoxyphosphinothioylthio-N-methyl

technical (95% a.i), (Dimethoate LD50 oral = 387 mg/kg and Dermal
= 2000 mg/kg body weight of rat) and formulated (40% E.C) was
provided form the central Agnicultural pesticides laboratory, ARC
Ministry of Agriculture, Dokki, Egypt and used in this study.

Sixty healthy adult male albino rats, Rattus norvegicus, Sprague
Dawley strain (100-110gg weighing) were obtained from the animal
house of Nutrition Institute, Cairo. The animals were kept under
normal healthy laboratory conditions for two weeks m their cages
prior to the experiment of acclimatization. They were housed



346 REDUCTION OF THE HEZARED INFLUENCES OF

individually in a well aerated cages under hygienic conditions and fed
on a diet consisting of a mixture of casein 20%, cotton seed oil 10%,
cellulose 5%, salts mixture 4%, vitamins mixture 1% and corn starch
60% (Lane — Pert and Pearson, 1971). The first group served as
control and the second group fed on normal diet with 20% dried
guava. The third crop was ingested with the sublethal dose of
dimethoate which was twentieth (1/20) of oral LDsy of technical
dimethoate. The fourth group was the same of 3% group but fed on
normal diet with 20% dried guava. The fifth group was used for the
dermal sublethal dose of dimethoate which was twentieth (1/20) of the
dermal L.Dsg of technical dimethoate (Pesticide Manual, 2000) which
was applied on dorsal skin shaved area of 2x2 ¢m. One day before
dosing an area of 2x2 c¢m on the bank of the dermally treated rats was
shaved with care not to abrade the skin. The shaved area was washed
with acetone. The dose was then applied eventhy and carefully on the
shaved area of rat skin (Abou-Zeid et al, 1993). The sixth group was
the same of 5% group but fed on normal diet with 20% dried guava.
The seventh group was ingested orally with the sublethal dose of
formulated dimethoate (equal 1/20 of oral LDs; for technical dimethoate).
The eight groups were the same of 7% group but fed on normal diet with
20% dried guava. The ninth group was used for the dermal sublethal dose
of formulated dimethoate (equal 1/20 of dermal LDsy for technical
dimethoate) which was applied like the same of group five. The last
group was the same of 92 group but fed on normal diet with 20% dried
guava.

Technical or formulated dimethoate was used without any
additions for dermal induction but for oral the dose was mixed with
0.5ml emulsified distilled water. One dose was inducted every 48
hours for experimental period of 90 days, either for dermal or oral
administration of the both forms of dimethoate. Diet and water were
supplied ad libitum for all groups during the experimental period.

Each rat was weighed every day and its daily food intake was
determinted. At the end of the experimental period (90 days) animal
were killed by decapitation. Blood was collected and liver was
dissected out and weighed.

Some of blood was centrifuged at 3000 rpm to obtain the plasma
which was kept frozen at-20°C until used for analysis. Blood total
hemoglobin was determined as described by Decra and Lewis (1975).
Red blood cells (RBCs) and white blood cells (WBCs) were counted
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after the decapitation immedatcly as pointed by Frankel and Reitman
(1963). Plasma total bilirbuin was determined as demonstrated by
Jendrassik and Graf (1953). Determination of total soluble protein of
plasma was carried out by the method of Bradford (1976). Plasma
GOT glutamate oxaloacetate transaminase) and GPT (glutamatye
pyruvate transaminase) activities were determined as shown by
Ritman and Frankel (1957). Plasma total thyroxine was measured by
radioimmunoassay procedure described by Premachandra and Ibrahim
(1976). Plasma triiodothyronine was measured by double antibody
technique described by Chapra et al, (1972). Cholinesterase acivity
was determined colorimetically according to the method of El-Lman
et al, (1960). Acid and alkaline phosphatase activity was determined
according to the method described by Kind and King (1954).

The data were statistically analysed using t-test as descried by
Snedecor and Cochran (1976).

RESULTS AND DISCUSSION

The results of gain in body weight, food intake, feed efficiency
and liver weight/body weight ratio were affected by technical and
formulated dimethoate are shown in tables (1 and 2).

As shown in table (1), body weight of animals was increased

with the increase of age in all rat groups fed on diets with or without
dimethoate ingestion. The insecticide induction caused a decrease in
the average gain of body weight and the severe influence was found in
animals treated orally with the formulated pesticide. In this respect,
the values of daily increases in body weight relative to control were
arranged in the following order: dermal technical < dermal formulated
< oral technical < oral formulated.
. Values of food intake of animals treated with formulated form
(table 2) were about unchanged but significantly lowered than those of
normal rats. The food intake were not paralleled to rats growth and
feed efficiency. Results, reported in table (2), showed that oral
ingestion of both forms of dimethoate revealed lower feed efficiency
than dermal treatment. Formulated dimethoate had the lowest value of
feed efficiency. The low feed efficiency ratio may be due to the toxic
effect of dimethoate which in turn altered the rate of metabolism.

The present findings are in agreement with those of
Schenhammar and Wilson (1990), who found that gain in body
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weight, food intake and feed efficiency were reduced by pesticides.
Abdel-Rahim and Abdel-Rahim, (2007) reported that the both
formulated and technical dimethoate disturbed the body systems and
formulated insecticide had more effect than that of technical ones.

Table (1): Effect of guava as antiexidant agent on the dimethoat
toxicity in body weight gain of male albino rats,

T Initial- Final body Body Deity gain in Deity gain%
Treatment body weight (g) | weight | body weight (g) at normal
weight (g) gain (g) control
Control 99+4 27015 171 1.90 100
Contro] + guava | 1006 277=+11 177 1.97 104
Oral
technical p 1005 225+19* 125 1.39 73
technical p+ | 14106 | 246213 | 145 1.61 85
guava
formulated p 10124 200x14* 99 101 58
Formulated P+ 4105 1 o3gapor | 128 1.42 75
guava
Dermal
technical p 10244 249+16* 147 1.63 86
technicalp+ | 03,6 | 261211 | 158 176 93
guava
formulated p 9945 231+17* 132 1.47 77
formulated p + ' i 7
ava 100+8 250x13* _‘ 150 1.67 88
% relative to control. P= the pesticide (dimethoat}

Difterent is significant at contro} (P< 0.05).

Results in table (2) showed that the ratio of liver weight/body
weight was elevated under the induction of dimethoate. The lowest value
of the ratio was found for rats treated dermally with technical dimethoate
while the highest one was recorded for rats ingested orally formulated
dimethoate. These results were confirmed with those of Hoffman et al,
(1991) and Abd el-Rahim et al, (1994), who observed that pesticides
increased fresh liver weights and their ratio relative to body weight.
These increases may be due to the hepatotoxicity of the pesticide which
may cause hepatic tumor (Hoffman et al, 1991). This also may be due to
the protumefaction or enlargement in liver relative to body weight of
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experimental rats and to swelling of liver cells and then some of these
swelled cells were bursted out or damaged (Goel et al, 2007).

In case of the feeding of guava as antioxidant agent to
dimethoate intoxicated rats, the reduced values of gain in body weight
of the intoxicated animals were improved, but gain still lower than
that of normal control. The feeding on guava diet reduced the toxic
effect of dimethoate.

Table (2): Effect of guava as antioxidant agent on the dimethoat
toxicity in food intake, feed efficiency and liver weight of male
albino rats.

Dait Food Liver
Food foo g Food efﬁ(:i Liver weight weight %
Treatment intake intake efficiency % ) ® quy
welght
Control 1000292 | 11.11 | 0.171 100 | 11.87£0.96 | 0.043 | 100
Control+guava | 99987 | 111 0.177 104 | 11.36+£1.00 | 0041 | 95
Oral
technical p 100622 | 1179 | 0.118% 69 | 11032098 | 0049 | 114
technicalp+ | 1503001 | 1114 | 0.145 85 | 10.89+0.89 | 0044 | 102
guava
formulated p 900481 | 1000 | ©0.110% 64 | 1040+0.61 | 0052* | 121
Formulatedp | g1, 51 | 1012 | 0.140 82 | 10254x070 | 0045 | 105
+ guava
Dermal
technical p 1005+100 | 11.17 | 0.146* 58 | 11.70£0.98 | 0.047* | 109
technicalp+ | 16506.00 | 1111 | 0.158 92 | 11.59+0.77 | 0044 | 102
guava
formulated p 950459 | 10.56 | 0.139% 81 | 11.3220.66 { 0049* | 114
;l‘gglawd P | oq4saa | 1049 | 0.059 | 03 | 10924087 | 0044 | 102

% relative to control.
Different is significant at control (P< 0.05).

P=the pesticide {dimethocat)

Data in table (2) showed that, the toxic effect of dimethoate on
feed efficiency was reduced when the toxified rat fed on guava diet.
The amount of food intake was about the same of all expermintal
groups. In connection, feed efficiency was changed paralleled with
changed values of gain in body weight. Feeding on guava diet
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improved values of feed efficiency which was decreased by
dimethoate ingestion of all groups. It means that, antioxidant of guava
diet reduced the influences of dimethoate on body weight gain and
feed efficiency of albino rat. It can be noticed that, these antioxidant
agents have significant antigonsimic effect on dimethoate toxicity.

The results in table (2) showed that the guava diet feeding
reduced the high ratio of liver weight/body weight. The decreased in
fresh liver weight by guava antioxidant may be attributed that guava
have a hypolipmic factors and had no enlarged effect on liver. These
mains that guava antioxidants reduced the influence of dimethoate on
rat liver.

As shown in table (3), total hemoglobin (Hb) content was
decreased by the ingestion of technical and formulated dimethoate.
The decrease by oral ingestion of formulated diemthoate was more
than that of the other treatemitns, but the lowest effect was observed by
the dermal treatment of technmical dimethoate. Similar trend was
resulted for RBCs count, but that count of WBCs was increased as
compared with control. The reduction in Hb content as well as RBCs
counts may be attributed to the toxic effect of the insecticide, also
associated with chronic pesticides exposure and malignant tumors of
animals organs (Hoffman et al, 1991). The high influences by oral
formulated dimethoate may be due to the synergestic effect of its
formulation to the active ingredient. The active ingredient decreased
total Hb in the treated rats which were confirmed by the finding of
Abdel-Rahim et al (1994) they found that the technical and formulated
malathion reduced total Hb. Plasma bilirubin production was elevated
in albino rats under dimethoate induction. The increase in plasma
bilirubin was to 228% in rats ingested formulated dimethoate, while
dermal treatment with technical dimathoate increased the level to
147%. Bilirubin is considered one of the most important liver function
tests. Hemoglobin is the principle source of bilirubin which produced
by the breakdown of hemoglobin (Murrey et al, 2006). The present
result of hemoglobin confirmed those of bilirubin table (3).

Table (3) presents the changes of total soluble protein content of
blood of normal and rats ingested dimethoate either in technical or
formulated form. The data show an increase in total soluble protein
levels and formulated form caused superior increase in the protein
relative to the other treatment with technical form. In connection, the
oral treatment gave more effect than the dermal induction.
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Table (3): Effect of guava as antioxidant agent on the dimethoat
toxicity in blood Hb, soluble protein, RBCs, WBCs, T3 and T,

Total Total RBCs WBCs T, T
Treatment hem?ls_glll:))gbm ;(:-Ll:;:ilﬁ coull(l)16tx co;n(r)x;x Ug/100ml { U/100ml
Control 15.16:0.91 | 3.932041 | 6.6120.31 | 7.5520.41 | 4.00:021 | 86.0+3.39
% 100 100 100 100 100 100
C‘;ﬂ:\?;* 15.2020.71 | 7.0020.31 | 6.72+0.30 | 7.66%0.37 | 3.96+0.19 | 87+4.00
. 100 101 102 101 99 101
Oral 12.8940.87 | 8.0120.40 | 5.99+0.24 | 8.45+0.40 | 5514022 | 97.05.16
technical
% 85+ 116* 9%0* 112 138* 113+
Oral
technical p | 14.55:0.96 | 7.7720.33 | 6.1120.32 | 8.00£0.41 | 5.1520.30 | 90.0+4.66
+ gnava
96 96 112* 92* 106* 120* 105
Oral
formulated | 11.00:0.90 | 8.10£0.39 | 4.63+2.21 | 9.00£0.51 | 5.0040.23 | 98.0+4.11
P
% 73 117" 70% 119* 125* 105+
Oral
formulated | 12.78+0.77 | 7.890.36 | 5.27+0.26 | 8.66+0.39 | 4.89+0.22 | 88.884.11
p + guava
% 34% 114* 80* 115* 122+ 103
Dermal | 4 204077 | 7.76£037 | 5.952030 | 8.13£037 | 630030 | 10525.11
technical p_
% 52 112 91 108* 158* 122*
Dermal
technical p 15.0£0.79 7.37+0.41 | 6.22+0.34 | 7.90+£0.36 | 5.17+0.29 | 95.0%5.0
+ guava :
% 99 106 94 105 120+ 110+
Dermal
formulated | 11.99+0.83 | 8.10+0.35 | 5.1640.24 | 8.7320.35 | 5.5620.31 | 96.0%4.44
P
Kz 79+ 117+ 78* 116 139* 112*
Dermal
formulated | 13.99:£0.68 | 775+0.40 | 5.99+031 | 8.10+.038 | 4.49+0.25 | 91.0£4.45
p + guava
% 92 112* o1¥ 107+ 112 106

% relative to control *,
control (P< 0.05).

P= the pesticide (dimethoat)

Different is significant at
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Similar work was conducted on technical pesticide by El-Sebae
et al, (1988), Jaiswalk and Nagabbshanam (1991) and our works on
formulated pesticide (Abdel-Rahim and Abdel-Rahim, 2007) in which
these materials caused an increase in total soluble protein contents.
The increase of total soluble protein contents found in the present
work may be due to the stimulation of protein biosynthesis through
specific enzymes for cell processes, and also may be due to high
excretion of hormones in the present results of T, and T3 which
regulate protein metabolism (Wilsn et al, 1982; Soliman et al, 1983
and Abdel-Rahim et al, 1994).

The results cited in table (3) showed that the level of thyroid
hormanones was increased due to the effect of the both forms of
dimethoate either by oral or dermal. The increases in T4 and T3 were
considerable to the form of dimethoate. However oral formulated
dimethoate treatment showed the highest increase in T4 and T5 of
blood rats but dermal technical dimethoate treatment appeared the
lowest ones.

The alteration of thyroid function may have resulted from
changes in the pituitary — thyroid axis as a consequence of the
stressing effect of pesticide. The hypothalamic nuclei secrete
thyrotrophin related hormone, (TRH) (Motto et al, 1975), which
stimulates the anterior lobe to secrete thyrotrophic hormone, (TSH),
which in turn stimulated thyroid function (Dickson, 1977).

These effects on T, and T stimulated glycolytic process (Abdel-
Rahim et al, 1994) for energy production to maintain the animal living
process. These results are in harmony with the findings of our data of
energy compound (ATP) (Abdel-Rahim and Abdel-Rahim 2007} who
found that formulated dimethoate stimulated the cytochrome-
enzymes-system and protein biosynthesis more than that of technical
treatment. Also, the increase of thyroid hormones after the dimethoate
administration stimulated lipid degration process for energy
production which was needed mainly in nucleic acids and protein
biosynthesis.

However, under the feeding of guava diet, blood T4 content was
normalized relative to normal control. T; level in blood gave similar
pictures by guava antioxidant diet. Among the diets examined T4 was
more affected than Tj;. these were paralleled with that thyroid system

play an active effect in the general metabotic changes (Murrey et al,
2006).
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Table (4) shows the influence of technical and formulated
dimethoate on GOT and GPT activities. The transaminases activity
was stimulated under the effect of the insecticide. In addition, the
formulated dimethoate had a profound effect on GOT and GPT
activities compared to the technical form. It is worth mentioning that
the oral formulated dimethoate exhibited the highest activities of GOT
and GPT compared with other types of treatments under investigation.
Similar trend was observed by Enan et al (1982) Kaphalia et al, (1992)
and Abdel-Rahim et al (1994) in rats, Litchfield et al (1974) in dogs.

In connection with treatment dimethoate toxicity by antioxidant
agents, the pesticide intoxicated rat feeding on guava diet significantly
improved Hb (total heamoglobin). The same trend was observed for
RBCs count, in which dimethoate ingestion decreased the RBCs count,
while guava treatment normalized this count of some group to about
nomal state. In contrast, WBCs count (to protecte the dimethoate
toxicity) was increased by dimethoate ingestion. These increased counts
of intoxicated albino rat was returned and normalized about to that of
normal count by feeding on guava diet, in which the toxic effects of
dimethoate was reduced by guava antioxidant (mainly vitamin C,
polyphenol compounds and its content of Fe). The effects observed in
Hb, RBCs and WBCs may be due to the chronic effect of the
organophosphours pesticide exposure (Marrable et al, 2007).

Table (3) total plasma souble protein (which elevated by
dimethoate ingestion) was normalized in the toxified rats fed on guava
diet and the toxic effect of dimethoate ingestion was slightly reduced
by guava antioxidant treatment. In the same time (table 4), the
increased total bilirubin in dimethoate intoxicated rats was normalized
but still significantly more than that of normal control.

The results in table (4) showed that the stimulated activities of
GOT and GPT by dimethoate ingestion were normalized by guava diet
feeding but the activities were still far from that of normal control.

Dimethoate ingestion increased plasma total bilirubin and total
soluble protein as well as transaminases (GOT and GPT) activity, but
guava diet feeding reduced these effects which acted as an
antagonistic factor on the pesticide toxicity.
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Table (4): Effect of guava as antioxidant agent on the dimethoat
sterase, acid

toxicity in blood bilirubin, GOT, GPT, choline

phosphates and alkaline phosphates of male albino rats

Total . acid alkalin
Treatment | bilirubin GOT G.PT cholinester. phosph. phos.
mg/100ml activity activity Mg/100ml Mg/100ml | mg/100ml
Control | 0.88+0.05 | 30.00=1.11 | 13.0040.79 | 100+5.01 | 1.71=0.08 | 23.00+1.07
% 100 100 100 100 100 100
c;;;::r 0.9020.05 | 31.1121.11 | 13212087 | 102+4.44 | 1.8020.08 | 24.00£1.11
% 102 103 101 102 102 104
Oral 1.740.08 | 49.12+2.41 | 17.28+090 | 53#3.01 | 6.12+0.31 | 52.90+2.99
technical p ]
% 201+ 164* 138% 53% 348 230*
Oral
technical p 1 1.30+0.06 | 40.11+2.12 | 16.00+0.82 60+3.11 5.07+0.21 | 40.11£2.07
+ guava
96 148* 134% 123% 60* 288* 174%*
Omal 1 5 0640.81 | 62.0053.00 | 24.1241.11 | 624279 | 476030 | 3800£1.11
formulated
% 228% 201* 189% 962* 270% 165%
Oral
formulated | 1.80+0.07 | 50.2623.00 | 19.00£1.00 | 70+£3.33 | 3.46£0.14 | 37.21£1.99
P+ guava
% 205* 168 146* 70 197* 169*
Dermal | 1 56,006 | 40.0142.00 | 16.3120.80 | 42211 | 8.0320.04 | 69.00+2.74
technical p
% 147% 133+ 125% 4% 456+ 300*
Dermal
technical p | 1.10£0.04 | 36.211.71 | 15012071 | 632299 | 5.0020.31 | 60.11%2.99
+ guava
% 125% 121* 116* 63+ 284* 261*
Dermal '
formulated | 1.86£006 | 46.1122.11 | 18.0120.46 | 55#2.33 | 6.21£0.31 | 42.00=2.71
p .
% 211% 153% 134* 55+ 352+ 183
Dermal
formulated | 1.50+0.07 | 41.21£1.99 | 16.1120.78 | 67+3.02 | 3.3320.17 | 40.21x2.01
p + 5uava
% 171% 137% 124* 67+ 189% 175*

% relative to control *.

control (P< 0.05).

P= the pesticide (dimethoat)

Different is significant at
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Technical and formulated dimethoate treatments inhibited the
activity of cholinesterase of rat blood relative to control, but he effect of
formulated form was more than that of technical one (table 4). These
results are in accordance with those obtained by Abou-Zeid et al, (1993)
they found the formulated malathione inhibited cholinesterase activity
more than the technical one. The decrease in blood cholinesterase activity
is usually used as an indicator exposure to pesticides especially the
organophophorous ones (Abou-Zeid et al, 1993 and Goel et al, 2000 and
2001).

Chandrasekara and Pathiralne (2007) showed that pesticides
reacted with cholinesterase in a manner analogous to that of the
normal substrate. The resultant excess of acetylcholine at
neuromuscular junction can act as a blocking agent, depolarizing the
motor and plate. The more effect of formulated dimethoate than
technical one may be due to that formulation may caused synergism to
the toxicity of the active ingredient.

The data demonstrated that acid and alkaline phosphatase
activity of rat blood under the effect of technical and formulated
dimethoate treatments were stimulated (table 4). It should be added
that the oral formulated and technical treatment was more effective
than those of the dermal treatments. Furthermore, acid phosphatase
was more affected than alkaline phosphatase. These findings were
confirmed by those of thyroid gland of the present work and ATP
content of the our work (Abdel-Rahim and Abdel-Rahim 2007). The
stimulation of phosphatases activity may be render to the abundant
inorganic phosphate which is needed for ATP synthesis (Elliott and
Elliott 2001}. In this respect, Enan and Berberian (1986) reported that
the stimulated acid and alkaline phosphatases aclivity may be
associated with all disintegration resulting form pesticides treatment.
In case of the feeding on guava diet as a good antioxidant agent (table
4) the inhibited chloinestrase activity by dimethoate ingestion was
improved and normalized. At the same conditions the stimulated
activity of acid phosphates and alkaline phosphatase by the studied
organophosphorus pesticide was improved also and normalized to the
values of normal control. The improved and normalized activities of
cholinesterase as well as acid and alkaline phosphatase were still
significantly far from those of normal control animals. Alkaline and
acid phosphatases are much more abundant in organs tissue specially
liver and spleen. The stimulation of the enzymes activity may rise due
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to many cases. However, the diagonestic specificity attributed to
alkaline phosphase and slightly to acid phospatase ofien fails to work
out in practice because of the many condition in which liver may be
involved secondarily. Moreover the rise in alkaline phosphatase may
not become evident until acid phosphatase has begun to fall
{Chatterjea and Shinde, 2002).

Guava (Psidium Guajava) fruits have many of antioxidant
agents. These included ascorbic acid, vitamins A, B, B2, K, Fe, Zn
and P which contained 227mg, 66 1U, 0.05mg, 225 mg, 1.0mg; 0.26
mg and 44 mg/100g respetively of edible portion which contains
89.9% water. Guava also contains several of the polyphenol and
polyflavonoide compounds which acted as good antioxidant agents
(Nutrition Institute, 1996 and Cheng and Yang, 1983).

In view of the vital role of the biotoxicity of dimethoate in
modulating its acute mammalian toxicity, a better understanding of the
enzymetic-regulators will allow designing appropriate preventative
regiment to mitigate the mammalian toxicity of this class of
insecticides. However, not much effort has been made in this direction
and there is a potential need for identification of new preventive
compounds targeted against accupational insecticide exposures that
may offer significant protection but least toxicity of their own.
Evidences suggest that the formation of oxygen free radical can be a
major factor in the toxicity of pesticide (Banerjee et al, 2001).

Organophosphorus pesticides have been reported to produce
oxidative stress (Abdollahi et al, 2004). Biological antioxidants,
including vitamins and polyphenol compounds can prevent the
uncontrolled formation of free radicals and activated oxygen species
or inhibit their reaction with biological structures. The destraction of
most free radicals and activated oxygen species rely on the oxidation
of endogenous antioxidant mainly scarenging and reducing molecules.

Vitamin C, an important water soluble antioxidant, is reported to
neutralize reactive oxygen metabolites (ROMs) and reduce oxidative
DNA damage and hence genetic mutation. Vitamin C is a well known
antioxidant. Dimthoate, like other organophosphorus pesticides is an
anticholinesterase =~ compound  which  covalently  modified
cholinesterase thus inhibiting its activity. These inhibition produce
disturbances in whole body metabolism including blood. The
protection of cholinesterase activity is offered by pretreatment with
antioxidant. These may be due to the binding of cholinesterase from
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inhibitory action of organophsphorus pesticide with any of these
antioxidant, most likely vitamin C and thus making it unavailable for
phosphorylation. Also, zinc used as a benefical agent during
peroxidative damage and have demonstrated its efficacy in regulating
the liver function (Sidhn et al 2004 a,b,c).

Dimethoate alters plasma activities of liver maker enzyme
including GOT and GPT. Zinc treatment resulted in normalzing the
hepatic damage. These protective effects of zinc can be related to the
antiperoxidative property of this metalion. The precise mechanism of the
observed zinc mediated regulation of enzymatic activities and lipid
peroxidation {Sidhn et al, 2004a).

REFERENCES

Abdel-Rahim G.A (2007): Biochemical studies on the effects of carrot
diet as antioxidant agent prevent from chlorpyrifos toxicity in
allino rats Egypt. J. Appl. Sci. 22 (11B) 414-426.

Abdel-Rahim E.A. and Abdel-Rahim G.A. (2007): Biochemical effects
of guava diet antioxidant as a hypointensive agent for dimethoat
toxicity on energy and cytochrome-c respiratory systems in the
pesticide intoxicated albino rats (in press).

Abdel-Rahim E.A; Diab M.M.; Rashed M.M; and Ebtsam A. M.
(1994): Biochemical studies on the effect of pure and formulated
malathion on hemoglobin fractions, cytochrome-c¢ system and
growth rate of albino rats by dermal and oral administration crop.
Heath conference 21-24 March, Fayoum, Egypt.

Abdollahi M.; Ranjbar A.; Shadnia S.; Nikfar S. and Rezaice A.
(2004): Pesticides and oxidative stress: a review, Med. Sci. Monit
6:141-147.

Abou-Zaid, M.M; El-Baroty G.; Abd El-Rahim E.; Blankato J.; Dary
G.; El-Sebae A.H. and Saleh A.M. (1993): Malathion distribution
in dermaly and orally treated rats and its impact on the blood
serum acetylcholinesterase and protein profile, J. Envir. Sci.
Health. B 28 (4): 415-430.,

Banerjee B.D; Seth V. and Ahmed R.S. (2001): Pesticides induced

oxidalue stress: Presspectives and trends, Rev. Environ-Health 16:
1-40.



358 REDUCTION OF THE HEZARED INFLUENCES OF

Bradford, M. M., (1976): A rapid sensitive method for the quantiation
of mierogram quantities of protein utilizing the principle of protein
— dye binding. Anglaytical Biochemistry, 72, 248.

Chandrasekora L.W.H and Pathiraln A. (2007): Body size-related
difference in the inhibitison of brain acetylcholinesterase activity
in juvenile Nile tilapia by chlropyrifos and carbasulfan.
Ecotoxiedogy and Environmomental Salety 67:109-1190.

Chapra 1. J; Ho R. C. and Lam R. (1972). An improved
redioimmunossay of triodothyronine in serum and its application to
clinical and physiological studies. J. lab. Clin. Med., 80: 729.

Chatterijea M. N. and Shinde R. (2002): Textbook of Medical
Biochemistry (5m ed) Jay pee Brother, Medical publishers (P) LTP
New Delhi.

Cheng J.T and Yang R.S. (1983): Hypoglycemic effect of guava juice
in mice and human subjects. J. Am. Clin. Med. 11 (1-4) 74-76.

Cui Y; Guo J; Xu B and Chenz Z. (2006): Binding of chlorpyrifos
and cypermethrin to blood protein. Pesticide Biochem. Physiol. 85,
110-114.

Decra, J.V. and S.M. Lewis, (1975): Measurement of hemoglobin
(Cyanmet hemoglobin method). In "Practical Hematology" 5™ Ed.
Cgutchill Livingstone Edinburgh, London and New York, pp. 32.

Dickson W. M. (1977): Endocrine gland. In: M. J. Swanson (Ed.)
Dukes, Physiology of Dorrnestic Animals, P. 740-746. Cemell
Univ., Press, Ithaca, N. Y.

Elliott W. H. and Elliott D. G., (2001): Biochemistry and Molecular
Biology. (2 ed) oxford Univ. Press. Published in the U.S.A.

Ellman G. L.; Andros K. D. and Featherslone R. M. (1960): A new and
rapid colourmetric determination of acetyl cholinesterase activity.
Arch. Biochem. Biophys., 82: 88-92.

El-Sebae, A.H. (1985): Management of pesticide residues in Egyptian
environment, Appropriate waste management for developing
countries, Kriton curi, (Ed) Plenum Publishing Crop, pp. 563.

El-Sebae, A.H.; Salem M.H.; El-Assar M.R.S. and Enan E.E. (1988):
Effect of profenofs, fenvalerate and dimilin on protein and RNA

biosyntheses by rabbit liver and muscle tissue. I. Environ, Sci.
health. B. 23 (5): 439-450.



I. Biol. Chem. Environ. Sci., 2008, 3(4), 343-362 359

Enan, E.E. and Berberian, A. (1986). Interaction of pesticide exposure
level with some biochemical enzymes among field workers. J.
Egypt. Soc. Toxicol., 3:76-87.

Enan E.E.; El-Sebae A. H.; Enan O.H. and El-Fiki S. (1982): In vivo
interaction of some organophosphorus insecticides with different
biochemiscal targets in white rats. J. Environ. Sci. health. B. 17
(5): 549-561.

Frankel S. and Reitman S. (1963): Clinical laboratory Methods. The
C.V. Mosbye Company, 1102.

Goel A. and Dhawan D.K. (2001): Zinc supplementation prevents live
injury in chlorpyrifos- treated rats. Biol. Trace Elem. Res. 82: 185-
200.

Goel A.; Chauhan D.P. and Dhawan D.K. (2000): Protective effect of
zinc in chlorpyrifos induced hepatotocity a biochemical and trace
elemental study, Boil. Trace Elem. Rec. 74: 171-183.

Goel A,; Dani V. and Dhawan D.K. (2007): Zinc mediates
normalization of hepatic drug metabolizing enzymes in
chlorpyrifos — iduced toxicity toxicology letters, 169; 26-33.

Hoffman, D.J.; Spann W.J; Lecaptain L. J.; Bunch C.M. and Rathener
B.A. (1991): Developmental toxicity of diphenyl ether herbicides
in nestling American Kastrds, J. Toxi. And Environ. Health., 26
(2), 201-212. _

Irshad M. and Choudhuri P.S. (2002): Reaction oxidant-antioxidant

system: role and significance in human body. Indian J. Exp. Boil.
40: 1233-1239.

Jaiswalk, S.R. and Nagabbshanam R. (1991): Chronic effects of
naphthalene on total protein free amino acid, RNA and DNA in
certain tissues of fresh-water prawn. Mercrobrachium-Kistensis J.
Environ. Biol, 21, 1-10.

Jendrassik L. and Graf P. (1953): Bilirubin , determination of bilirubin
in blood serum. 1% ed., Brays clin. Lab. Methods. Published by
Johne. D. Bauer Philip. G. Ackermann and Gelson, Toro Sand
Louis, 1963, pp. 357.

Kaphalia, B.S.; Khan MLF. and Ansari G.A. (1992): Reduced activities
of serum lactate detydrogenase and aminotransferase due to an oral
administration of 2-chloroethylinoleate in rats. Bull. Environ.
Contamin. Toxic, 24, 2-11.



360 REDUCTION OF THE HEZARED INFLUENCES OF

Kind, R. R. N;; and King, E. G. (1954). Estimation of plasma
phosphatase by determination of hydrolysed phenol with
aminoantipyrine. J. Clin. Path, 7: 322-326.

Lane-Pert W. and Pearson A.E. (1971): Dietary requirements. In
"Loboratory animal Principles and Practice, P. 142. Academic
Press, London and New York.

Litchfield, M.H., Gortk A. and Corol J. (1974): Plasma enzyme
activity and hepato cultural changes in the Beagle dog after single
repeated administration of carbon tetrachloride. Toxicol. And
Appl. Phar., 30, 117-125.

Marable B.R., Maurissen J. P., Mattson J.I. and Billington R. (2007):
Differential sensitivity of blood peripheral and central
cholinesterase in beagle dogs following dietary exposure to

~ chloropyrifos. Regulatory Toxi. Pharma 47:240-248.

Motto M.; Crosignani P.G. and Matiwni L. (1975): Hypothalamic
hormones: chemistry plysiolgoy, Pharmacology and clinical uses.
Academic press, London, New York, San Francisco, p 261-268.

Murrey R.K; Granner D.K. and Rodwell V. W. (2006): Harper's
illustrated biochemistry (272 ed) Mc-Grow-Hill Comp. Inc.
boston, New York, Singapore.

Nutrition Institute (1996): Food composition tables for Egypt Nutrition
Institute, A.R.E. (1% ed) Cairo Egypt p.p. 45-46.

Pesticide Manual (2000): A world compendium the pesticide manual
(20"™ ed) Eido: CDS Tomlin, British Crop prolection Council pp.
309-310.

Premachandra B. N. and Ibrahim I 1. (1976): A simple and rapid
thyoxine radioimmunoassay (T4 — RIA) in unextracted human
serum, composition of T4-RIA and displace placement assay T4 (1)
in normal and pathological sera. Clinica chemical Acta 43:70.

Ritman, S. and Frankel S. (1957). A colorimetric method for the
determination of serum glutaric oxaloacetic acid and glutamic

' pyruvic transaminases. Am. Clin Path., 28, 156.

Schenhammar, A.M. and Wilson K. (1990): Effect of lead and
pesticides on Delta-aminolrulinic acid dehydratase of rinclores
(Streptopelia risoria). Environ. Toxicol and Chem., 9, 11-22.



J. Biol. Chem. Environ. Sci., 2008, 3(4), 343-362 361

Sidhn P.; Garg M.L. and Dhwan D.K. (2004a): Protective effects of
zinc on oxidative stress enzymes in liver of protein deficient rat
Nurt. Hosp. 19:341-347.

Sidhu P.; Garg M.L.; Morgenstern P.: Vogt I.; Butz T. and Dhawan
D.K (2004c): Role of zinc in regulating the level of hepatic
elements following nickel toxicity in rats. Boil. Trace. Elem. Res.
102: 161-172.

Siodhn P.; Garg M.L. and Dhawan D.K. (2004b): Protective role of
zinc in nickel induced hepatoxcity in rats. Chem. Biol. Interact.
150: 199-209.

Snedecor, D.M. and Cochran W.G. (1976): Statistical Methods. The
lowa state Univ. Press, Ames, Lowa, USA.

Soliman, S.A.; Chanlet E.; Curley A.; El-Gendy K.S.; Ahmed N.S. and
Farmer J.S. (1983): Effect of neurotoxic organophosphates on the
levels of some enzymes and other biochemical components in
sheep blood. Proc. Int. Conf. Env, Haz. Agrochem,, 1, 494-502.

USEPA (2002): Office of pesticide programs. Policy on the use of data
on cholinesterase inhibition for risk assessments for
organophosphorus and carbamate pesticides (8/18/2000).

Verma R. S, Mehta A. and Srivastave N. (2007): In vivo cholropyifos
induced oxidative stress: Attenuation by antioxidant vitamins
pesticides Biochem. Physi 88: 191-196.

Wilson, D.; Rowe L. D.; Lovering S.L.; Witzel D.A. and Witzel D. V.
(1982): Acute toxicity of tri-othocresylphosphate in sheep and
Swine. Am. J. Vet. Res. 4 (11): 1954-1960.



362 REDUCTION OF THE HEZARED INFLUENCES OF

pll i gSa g auall gai o S glagall dasal 5 jlucall o il (add
BaaSSU Sldaas 43 gal) aladiiuly

pn At ae casall 38 qu /3
a...;sh)_}j'l CJP.‘\S'I J'S_)A- leﬂL;JS_)Ai Sanalt

Sy (Bl eaaly LAl Cy faglall el 5 Al Al Gl e gy
5awSB lm s 1358 Al pall L5 IS (1 D5p/20) Aieall e jall Choad (e 040 @
Aas el 2l ebmall ) Sl auaall g Gl ool 5K e dpaall Fpans iaid]
S LS petl AW taal Aol £A JS 5 0 adally adll 305k e Ao yaq 2yl
KV _)iﬁh‘ﬁéﬁ_, el LaS e Jadie 04 Y Ay (ealall claall &&héSJﬁ?‘
At gl e ohaalt H8la elng y (gl y 0 Al (5 ) g (8 6] o) iDlaladll
ol il S ae GlNS plizaadh () il anes gad o andl Gpen s e 308 dlinaS
il g yp ALS GO 0 1l 5 s kil g O sl sasgd) Lo gia g bl g ol janll
ok AN iy 331 5 el 0l ¢S lioad Cilag 331 baLii g (T3-T)y) 48 ot saal)
leandt o) el oy 8 malalty o ol jilan 5l Slay Yl LA X (GOT-GPT)
Of dan 1 LA (5 S0 B i amenl g3 308 ) Snall s () appally Alladll ol 5
A e Coadl 5 258 anall () 5o A5 e 2SI 55 50 A s Ll Can b3 A0l B0 LSS
sl 40 e anth il S S Aaial 5 Baly ) Liad Aol jall & el LaS (9 5uSHL
O )< aae Ky o pta gasgl) G A (5 gimay Sl )5S il 531 Ll b e
CLalis N g ol 3 ada 5 Lgadaiad Gy ghlall dgies A llaalt ol Cagan o yaall a2
Of LS LA dadb A laladll Ala 3 gt jeaall apalydbalaall Al 6 ST uils
Alalt i ge Adall (e Jled a3l S adlt 3y 5k Ge Adladll

Aot A8la 481 g2 %Y+ (o apnall Alaladdl ot il A8 o Al jalt & yedal a8
o Gy glasl ol e faal el pdal y (puent 3awSH alias Juala (sbadt olaadt L (g
ol A 95 Y ¢ e dodadll o Cuga Al i st U paal] AN Qa8 A
ey il el 5ol HAS el pandl aadl ol 8 dae B3 )5 a0l gl gasd (g ghue ol )]
Lo okl (g e Cpuand GlIDS La O LA malall g (o gl 3 iu 5ill Jaldi g (aaDid A8
e Al G g b (e Le SO (6 grina 5 4B pall Basll i e ya g OO G5 all (1
puall g (b8 AT ALY BauuSO dlias oIS 48 g2 95 ¢ o (g g gale ol
lalaalt o 0 8 Adh g 947 0 e 0800 Ll st 08 2K (5 5 SUS d300100 GelaS
| Al

ARl el 8 Ul jhaual jedal oy glaptall apalt Aldaall s J gl (Say (o Lea
Cunn Gy giaglall abudl 800 138 dallas 23 320800 sliaaS Adladl o 400000 (ST sl
Mas Sy sl y Cand N Adla A8 52 04T o ian gdle ehie e Aghadl
o) g sialyall Jadl






