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ABSTRACT 

The present investigation to be reported was focused on the 
toxicity of abamectin and its formulation (Vertimec 1.8% and 
vapcomic 1.8% ) administered at 1/20 and 1/40 LD50 sublethal doses 
for 12 consecutive weeks on body growth rate and blood constituents 
of male albino rats. The treatments the pesticides were applied orally 
after every two consecutive days. The effects of the both forms of 
abamectin (technical and formulation) on body weight gain, RBCs and 
WBCs counts, blood hemoglobin, plasma soluble protein profile (total 
protein, albumin and globulin), thyroid hormones (T4 and T3) liver 
function (AST and ALT  activity as well as bilirubin content) and 
plasma acetylcholinesterase, acid and alkaline phosphatases and 
lactate dehydrogenases activities were evaluated and determinated, 
also blood  glucose levels were estimated under the present 
experimental treatments. 

Body weight gains of the experimental animals ingested 
technical or formulation of abamectin either with low dose (1/40 
LD50) or high dose (1/20 LD50) were significantly lower than that of 
normal health control rats. In connection, the values of feed efficiency 
were decreased significantly, the percentages of the gain in body 
weight were around those of percentages of feed efficiency. 
Moreover, the both forms of the studied pesticide treatments 
significantly decreased blood contents of hemoglobin and RBCs 
count, but the contents of T4 and T3 of plasma as well as WBCs count 
of blood were insignificantly changed. The abamectin treatments 
showed considerable and highly significant stimulation in plasma 
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transaminases activity (AST and ALT) and bilirubin content. In 
addition, total soluble protein and albumin levels of plasma were 
significantly decreased but the value of globulin was unchanged under 
the same conditions. In case of sugar and some enzymes activity of 
plasma. The abamectin and its formulation treatments elevated the 
blood contents of glucose. The activity of cholinesterase was inhibited 
by the pesticide treatments, but the activity of acid and alkaline 
phosphatase as well as lactate dehydrogenases was stimulated under 
the same treatments condition. These increases or stimulations and 
decreases or inhibitions were higher in case of abamectin formulation 
than the technical form, also the high dose (1/20 LD50) ingestions 
were more effective than that of the low dose (1/40 LD50) treatments 
relative to the normal health control.  

It means that abamectin and its formulation 1.8% (vertimec and 
vapcomic) produced disturbance in animal metabolism. The effect of 
abamectin formulation on male albino rats is pronounced than that of 
pure abamectin treatment. The present studies advice to prevent 
exposure of any people to these compounds to avoid their injurious 
hazard risk. 

INTRODUCTION 
Abamectin (avermectin B1) is a natural fermentation product 

derived from the soil bacterium Streptomycens avermitilis. Ivermectin 
is a synthetic derivative of abamectin. Anthelmintic and acaricidal 
activity of a group of chemically related compounds, the avermectins 
as reported by Lankas and Gordon (1989) are complex macrocyclic 
disaccharides made up of a member lactone rings. Abamectin, an 
analog of ivermectin, is a mixture of avermetins containing at least 
80% of avermectin, B1a and less than 20% of avermectinB1b. 
Individual compounds have very similar biological and toxicological 
properties and for all practical purposes, can be considered equivalent. 
Aamectin was widely employed to control insects and mites of a wide 
range of agricultural products such as fruit, vegetable and or namental 
crops (Lankas and Gordon, 1989). Abamectin acts by stimulating the 
release of γ-aminobutyric acid an inhibitory neurotransmitter, thus 
causing paralysis as well as insecticide and acaricide with contact and 
stomach action (Pesticide Manual, 2000 and Liu et al, 2003). 

Environmental exposure to these agents may cause serious 
health risks. To establish any toxicological data, acute toxicity tests 
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are considered to be the base line or preliming studies for chronic 
toxicity tests. In this respect abamectin is commonly used in Egypt, 
however, no or very littlie data are available in the literature about its 
influences of technical and formulation of abamectin. Generally, 
pesticides are usually applied in the formulation 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 pesticide 
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 Abdel-Rahim et al, 
1994 and Abdel-Rahim 2008). In vivo and in vitro metabolism studies 
of avermectins using vertebrate and invertebrate organisms have 
elucidated the pharmacokinetics of avermectins and its metabolites 
(Yoon et al, 2002). Abamectin is highly toxic to insects and may be 
highly toxic to mammals (Lankas and Gordon, 1989). Symptoms 
poisoning in laboratory animals include pupil dilation, vomiting, 
convulsions and or tremors and coma (US EPA, 1990). The male mice 
develop dermatitis and changes in blood formation in the spleen, 
while females exhibited tremors and weight loss (US EPA, 
1990).Elbetieha and Da’as (2003) reported that, the body weight gain 
was significantly lower in males rats that ingested abamectin. In 
connection, as a safe chemical in mammals, abamectin has been used 
as an anthelmintic agent in both animals and humans (Kaplan et al, 
1994). However, some people committed suicide by ingesting 
abamectin and caused death in Taiwan (Chung et al, 1994).  So far, 
the cause of the patient's death is still unknown. Abamectin 
intoxication may affect the function of hepatocytes although the 
permanent liver damage is usually not revealed immediately.  

Pervious studies have shown that abamectin causes serum AST 
stimulation (Hsu et al, 2001). Cytochrome P450 is the major enzyme 
responsible for avermectin metabolism in human liver microsomes 
(Zeng et al, 1998). Stimulation of AST, a cytosolic enzyme of the 
hepatocytes, reflects the increase of plasma membrane permeability 
resulting from the damage of hepatocytes (Plaa and Hewitt 1982 and 
H su et al, 2001) and is used to detect liver damage (Klaassen and 
Eaton, 1991). 
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The aim of the present study is to compare the effect of technical 
and formulations of abamectin (vertimec 1.8% and vapcomic 
1.8%EC) food intake , feed efficiency, blood picture (blood 
hemoglobin, RBCs and WBCs), plasma soluble proteins profile (total 
protein, albumin and globulin), thyroid hormones (T4 and T3), 
activities of some  plasma enzymes (cholinesterase, acid and alkaline 
phosphatases) and liver function (plasma bilirubin content and 
activities of AST and ALT), to evaluate the synergetic effect of 
adjuvant of abamectin formulation on intoxication harmful. 
 

MATERIALS AND METHODS 
Abamectin [5-o-demethylavermectin A1a (i) mixture with 5-o-

demethyl-25 de (1-methylpropyl-25-(1-methylethyl) avermectin A1b 
(ii)] technical (98% purity) and two abamectin formulations (vertimec 
1.8% EC Syngenta-Agro Switzerland and vapcomic1.8% EC Tide 
International. China). The both abamectin formulation obtained from 
the Central Agriculture Pesticide Laboratory, ARC, but the pure one 
from Syngenta Agro Egypt. 
 

Health adult male albino rats (42 animals), Rattus norvegicus,  
Sprague Dawley strain weighing 100-150 g. were obtained from the 
animal house of Nutrition Institute, Cairo and housed in the laboratory 
animal center of Central  Agricultural  Pesticides (ARE), Ministry of  
Agricultural, Dokki, Giza, Egypt. The animals were kept under 
normal health laboratory conditions for two weeks in their cages prior 
to the experiment of acclimatization. Rats were housed individually in 
a room with a well aerated under hygienic conditions. They were 
allowed free access to tap water and fed on a diet consisting of a 
mixture of casein 20%, cotton seed oil 10%, and cellulose 5% salts 
mixture 4% (Schneeman et al, 1989), vitamins mixture 1% (Philip et 
al, 1993) and starch 60% (Lane-Pert and Pearson, 1971). Rats were 
divided into 7 groups (6 rats each). The first group served as normal 
health control. The second group was ingested orally with sublethal 
dose of pure abamectin which was 1/20 of oral LD50 of technical 
abamectin. The third group was ingested orally with the sublethal dose 
of abamectin formulation (vertimic 1.8% EC of technical abamectin). 
The fourth group was ingested with the sublethal dose of abamectin 
formulation (vapcomic 1.8% EC 1/20 of the oral LD50 of technical 
abamectin). The fifth group was ingested orally with the sublethal 
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dose of pure abamectin (1/40 of oral LD50 of technical abamectin). 
Sixth group ingested was orally with sublethal dose of abamectin 
formulation (vertimec 1.8% EC which was 1/40 of oral LD50 of 
technical abamectin). Seventh group was ingested with the sublethal 
dose of abamectin formulation (vapcomic 1.8 %EC 1/40 of the oral 
LD50 of technical abamectin). 

Abamectin formulations or technical doses were mixed with 0.5 
ml corn oil. One dose was induced every two days during the 
experimental period (14 weeks) either for technical or formulations of 
abamectin. Food and water were supplied ad Libitum for the all 
groups during the experimental period. 

Each rat was weighted every weeks and its daily food intake was 
determined. Feed efficiency was calculated as the following equation 
(body weigh gain / food intake). At the end of the experimental period 
(12 weeks), animals were killed by decapitation. Blood was collected, 
some of which was centrifuged at 3000 rpm to obtain the plasma 
which was kept frozen at - 20˚C until used for analysis. The other 
blood was used to determined the blood picture in which total 
hemoglobin was dertermined as described by Decra and Lewis (1975). 
Red blood cells (RBC`s) and white blood cells (WBCs) were counted 
after decapitation immediately as pointed out by Frankel and Reitman 
(1963). Plasma total bilirubin was determined as demonstrated by 
Jendrassik and Graf (1953). Determination of total soluble protein and 
albumin in plasma were carried out by the method of Bradford (1976) 
and Doumas et al method (1971) respectively, plasma globulin was 
calculated by the difference between total protein and albumin. 
Plasma AST and ALT activity was determined as shown by Ritman 
and Frankel (1957). Plasma total thyroxin (T4) was Determined by 
radioimmunoassay procedure described by Premachandra and Ibrahim 
(1976), and plasma triiodothyronine was measured by double antibody 
technique described by Chapra et al (1972). Cholinesterase, acid 
phosphatase, alkaline phosphatase  and lactate  dehydrogenases 
activities were determined according to the methods of EL- Lman et 
al (1960), Babson and Rea Kind and Kind (1959) and Dito (1979). 
Plasma glucoses values were determined according to the method of 
Trinder (1969). 

All data pooled through this study were proceeded by General 
Linear Model procedures (GLM) of the statistical analysis system 
described in SAS User's Guide (SAS Institute, 2000). The significance 
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of the differences among treatment groups were tested using Waller-
Duncan k-ratio (Waller and Duncan, 1969). All statements of 
significance were based on probability of p<0.05. 

 

RESULTS AND DISCUSSION 
The influences of abamectin on body weight gain, food intake 

and feed efficiency affected by technical and abamectin formulations 
are shown in table (1). Body weight of the studied animals was 
increased with the increase of age in the all rat groups fed on diets 
with or without the pesticide ingestion. Abamectin and its 
formulations administration caused decreases in the average gain of 
body weight and the severe influences were found in the animals 
treated orally with abamectin formulations. In this respect, the values 
of body weight gain lower relative to control were arranged in 
following order: Technical 1/40 LD50 <formulation (Syngenta) 1/40 
LD50 < formulation (China) 1/40 LD50< technical 1/20 LD50 
<formulation (Syngenta) 1/20 LD50 < formulation (China) 1/20 
LD50. 

The values of food intake of rats treated with the pesticide forms 
(table1) were about unchanged singnificantly.  The food intake values 
were not paralleled to rats growth as well as feed efficiency. Results 
reported that oral ingestion of technical form of abamectin revealed 
lower feed efficiency than abamectin formulation, but formulation of 
China (vapcomic) was more effective than Syngenta formulation 
(vertemic). The low feed efficiency ratio may be due to the toxic 
effects of the pesticides and their adjuvant which in turn alter the rate 
of whole body metabolism. The present data are in agreement with 
those of Scheuhammer and Wilson (1990) and Abdel-Rahim(2007), 
they reported that gain in body weight and feed efficiency were 
reduced by pesticides induction, and formulation  pesticide had more 
effect than those of technical ones. In connection, feed efficiency was 
changed paralleled with changed values of gain in body weight.  The 
more efficiency China formulation abamectin (vapcomic) than 
Syngenta one (vertemic) may be due to that the adjuvant of China 
formulation were more toxic than those of Syngenta one. Also, the 
toxicity effects on body weight gain were paralleled with the dose 
value of the pesticide. These are in agreement with results of Kobeasy 
et al (2009) who found that the toxic influences of carbofuran were 
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elevated with dose increased and carbofuran formulations were more 
effective than technical ones administration. 

 

Table (1): The abamectin toxicity on the body weight gain and 
feed efficiency of the male of albino rat. 

 

 
- ( % ) relative to control. Each value represented the mean of 6 rats (mean + SD). 
- Means in the same column followed by the same latter are not significantly different at 
p < 0.05. 

 
 

Blood picture and thyroid gland function were presented in table 
(2) which showed that total hemoglobin (Hb) content was decreased 
by ingestion of abamectin. The decreases value of vapcomic the 
pesticide formulation of China (1/20 LD50) was more than those of 
the other treatments but the lowest one was observed by technical one 
(1/40 LD50). Similar trend was observed for RBCs count, but the 
count of WBCs was significantly unchanged relative to control. The 
reduction of Hb values and RBCs count may be attributed to the 
toxicity of the studied pesticide, also associated with chronic 
abamectin and its formulations exposure and malignant tumors of 
animal organs (Hoffman et al, 1991). The higher effect of oral 
abamectin formulations may be due to the synergistic influences of 
their adjuvant to active ingredient. These results are confirmed by the 
finding of Abdel-Rrahim et al (2008) who found that dimethoate 
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ingestion reduced total Hb and RBCs count and pesticide formulations 
were more effective than that of technical one. In case thyroid gland 
function, the alteration of plasma thyroid hormones (T4 and T3) may 
have resulted from changes in the pituitary-thyroid axis as a 
consequent of the stressing effect of both forms of abamectin. The 
hypothalamic nudei secrets thyrotrophin relating hormone (TRH) 
(Motto et al, 1975), which stimulates the anterior lobe to secrete 
thyrotropic hormone (TSH) which in turn stimulate thyroid function 
(Dickosn, 1977). The increase in T4 and T3 stimulate glycolytic 
process for energy production to maintain the animal living process 
(Murrey et al, 2006). The present results are in harmony with the 
finding of Abdel-Rahim 2007 and 2008 who found that pesticides 
significantly unchanged plasma T4 and T4 hormones. These were 
paralleled with that thyroid system plays an active effects in the 
general metabolic changes (Chatterijea and Shinde, 2002). 

 

Table (2): The abamectin toxicity on the blood picture and thyroid 
hormones of male albino rats. 
 

 

 
-( %) relative to control. Each value represented the mean of 6 rats (mean + SD). 
- Means in the same column followed by the same latter are not significantly different at 
p < 0.05. 

 
The changes of total soluble protein and albumin levels were 

found in plasma either by pure abamectin or abamectin formulations 
ingestion. Data shown decreases in total soluble protein and albumin, 
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but globulin contents were significantly unchanged. This means that 
the alterations in values of total protein were principally correlated 
with the changes in albumin levels in plasma. Formulation form of 
vapcomic caused superior decreased in protein content relative to 
treatment with technical form. In connection, the oral treatment by 
abamectin formulation of Syngenta (vertimic) was less effective than 
that of China one, but the both formulations produced toxicity more 
than that of pure abamectin. These may be due to the different kinds 
of their adjuvant. The decrease in total soluble protein and albumin 
values in plasma of the treated animals may be due to the inhibition of 
protein biosynthesis through specific enzymes in cell processes and 
low significant excretion of hormones in the present studies of thyroid 
hormones which regulate protein biosynthesis (Wilson et al, 1982 and 
Soliman et al, 1983). Liver function was changed under the different 
former of abamectin induction. These observed by the highly 
significant increase of plasma bilirubin content and stimulations in the 
activities of AST and ALT. 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. The 
present results of hemoglobin levels and RBCs count confirmed these 
results of bilirubin (table3). Also, the activities of transaminases (AST 
and ALT) of plasma were stimulated under the effects of either 
technical or formulation abamectin. In addition the abamectin 
formulations had profound effects on AST and ALT activities 
compared to technical form, but formulation of Syngenta was less 
toxic relative to China one. Similar trend was observed by Hsu et al, 
(2001) and Abdel-Rahim (2008). They found that the bilirubin level 
and transaminases activity were elevated by pesticides ingestion. 
These stimulations in ALT activity indicated slight liver cell necrosis 
and magnitude of increase correlated with the extent necrosis (Murray 
et al, 2006). Also, the increases in plasma bilirubin and stimulation in 
AST and ALT activities are unlikely to be due to damage in liver 
andRBCs (Chatterjea and Shinde, 2002). As certain hepatic damage is 
considered pathologically irreversible (Helling et al, 1995), the 
stimulation of AST may render liver to be more susceptible to other 
pathogen/toxicants (Hsu et al, 2001). Although AST markedly 
stimulated and remained above normal level after abamectin ingestion 
in 24h, abamectin alone was barely the only cause for human death in 
the clinical finding (Chung et al, 1999). In earlier study more than 
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50% of rats died after commercial grade (2% EC) but not technique 
grade (98% purity of abamectin with 20 mg/kg oral) induction within 
24h. It was proposed that the additives in the commercial product 
might be associated with the death of abamectin intoxicated cases 
(Hsu et al, 2001). 

 

Table (3): The abamectin toxicity on plasma total soluble protein 
profile and liver function of male albino rat. 

 

 
 

-( % ) relative to control. Each value represented the mean of 6 rats (mean + SD). 
- Means in the same column followed by the same latter are not significantly different at   
p < 0.05. 

 
Technical and formulations of abamectin treatments inhibited 

the activity of cholinesterase of rat plasma  relative to control, but 
effects of abamectin formulation form was more than that of technical 
one (table4). The inhibition in plasma cholinesterase activity is usually 
used as an indicator exposure to pesticides (Goel et al, 2000 and 
2007). 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 function can act as a blocking agent, depolarizing the 
motor and plate. The more effect of formulation than technical 
pesticide may be due to that adjuvant may cause synergism to the 
toxicity of pure abamectin. The data demonstrated that acid and 
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alkaline phosphatases activities of rat plasma under the effect of 
abamectin forms treatment were stimulated (table4). Furthermore, 
acid phosphatases were more affected than alkaline one. These data 
were confirmed by those of thyroid gland of the present study and 
Abdel-Rahim (2008). The stimulation of phosphatases activity may be 
render to the abundant inorganic phosphate which is needed for 
energy compounds synthesis (Elliott and Elliott, 2001). In this respect 
Enan and Berberian (1986) found that the stimulated acid and alkaline 
phosphatases activity mat be associated with all disintegration 
resulting form pesticides treatment. Alkaline and acid phosphatases 
are much more abundant in organs tissue especially liver and spleen. 
The stimulation of the enzymes activity may rise due to many cases. 
However, the diagnostic specificity attributed to alkaline phosphatases 
and slightly to acid one often fails to work out in practice because of 
the many condition in which liver may be involved secondarily. 
Moreover, the rise in alkaline phosphatases may not become evident 
until acid phosphatases has begun to fall (Challerjea and Shinde, 
2002). It is known that abamectin interact with γ-amino butyric acid 
receptor (brain) in both vertebrates and invertebrates (Coccini et al, 
1993). It interacts with glutamate-gated chloride channels in 
invertebrates via rather complicated ways and results in an increase in 
chloride ion influx with subsequent paralysis in the target organism 
(Cully et al, 1994 and Hsu, 2001). Evidences suggest that the 
formation of oxygen free radical can be a major factor in the toxicity 
of pesticide (Banerjee et al, 2001 and Abdollahi et al, 2004). 

 

Table (4) observed also that either technical or formulation of 
abamectin by oral treatments in short-term experimental period (12 
weeks) increased significantly blood glucose content to a range of 144 
to 171%. Moreover the abamectin formulations were more potent than 
technical one, also the influences of the oral high dose (1/20 LD50) 
were higher than that of the low dose (1/40 LD50). The present results 
revealed that the adjuvant materials played a remarkable role in the 
readjustment of the blood glucose values produced by abamectin 
treatments. The increases in blood glucose levels may be due to the 
increases in the rate of glucose transport from the tissue to the blood, 
increased glycogenolysis and gluconeogenesis (Afia and Abdel- 
Rahim et al, 2009) or decreased rate of removal of glucose form the 
blood by tissue. Present results showed a disorder in thyroid function 
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as shown by blood T4 and T3 levels in intoxicated rats by the 
pesticide (Table2) relative to control. It is well established that 
abamectin induces hepatoxicity by activation therefore; it selectively 
causes toxicity in liver cells marinating semi-normal metabolic 
function (Hsu et al, 2001). Pesticide is bio-transformed by the 
cytochrome P-450 system in the endoplasmic reticulum to produce 
(R`) free radical which combined with cellular lipids and proteins in 
the presence of oxygen to form peroxyl radical (ROO`). This peroxy 
radical might attack lipids on the membrane of endoplasmic reticulum 
faster than the normal radical (R`). Thus ROO` leads to elicit lipid 
peroxidation and the destruction Ca2+ homeostais and finally in cell 
death (Narayana et al, 2005 and Atia and Abdel-Rahim, 2009). These 
in changes of structure of endoplasmic and other membrane loss the 
enzymes, metabolic enzymes activation and reduction of protein 
biosynthesis were leading to liver damage. These mains that the 
pesticide exposure caused oxidative stress in rat tissue (Verma et al, 
2007 and Abd el-Rahim 2008). Consequently, the WHO (1991) 
emphasized that the final toxic classification of any pesticide is 
intended to be by its adjuvant. 
 
Table (4): The abamectin toxicity on blood glucose and activities of 
cholinesterase, acid and alkaline phosphatases and lactate 
dehydrogenases in plasma of male albino rat. 
 

 
-( % ) relative to control. Each value represented the mean of 6 rats (mean + SD). 
- Means in the same column followed by the same latter are not significantly different at 
p < 0.05. 
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Conclusion 
Borne disease from the obtained results was can conclude that 

abamectin technical is less toxic than abamectine formulation which 
was vapcomic 1.8%EC (Tide international-China) and vertimic 
1.8%EC (Syngenta-Agro Switzerland). The effect of vapcomic 1.8% 
EC on male adult albino rats (biochemical effects) is pronounced than 
that of vertimic 1.8% EC. The present studies advice to prevent 
exposure of any people to these compounds to avoid their injurious 
hazard risk. 
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   و مستحضراته على نمو الجسم و مكونات لآباميكتيناالتأثيرات السامة لمبيد 
  .الالبينوالدم فى ذآور فئران 

 
 ياسمين – ²  محمد ابراهيم قبيصي- ¹ عصام عبد الرؤوف عويس- ¹نبيل محفوظ ابراهيم

  .¹امام عبد المبدىء
  . آلية الزراعة جامعة القاهرة–قسم الحشرات الإقتصادية و المبيدات  1

  . آلية الزراعة جامعة القاهرة–يوية قسم الكيمياء الح 2

  

الفيرتميك  (رآزت هذة الدراسة على توضيح سمية مبيد الاباميكتين النقي و مستحضراته       
ك % 1.8 ات %) 1.8و الفابكمي تخدام جرع ة  1/40 و 1/20باس صف المميت ة الن ن الجرع  م
و                12لمدة   ذآور الالبين دم ل ات ال ة الجرعات آل     تمت معامل   ،  اسبوع على نمو الجسم و مكون

ضاء و           . يومين عن طريق الفم    راء و البي دم الحم و الجسم و آرات ال لاً من نم دير آ و قد تم تق
ذائب     روتين ال ن الب ا م وى البلازم وبين و محت ن الهيموجل دم م وى ال ى (محت روتين الكل  –الب

ة        ) الجلوبيولين –الالبيومين   دة الدرقي ات الغ وتبن      –الثيروآسين   (و هرمون ودو ثري ى اي ، ) ثلاث
ولين    )  البليروبين-AST – ALT(آما تم ايضاً تقدير وظائف الكبد  زيم الك شاط أن بالاضافة لن

ك  دروجينيز حامض اللاآتي زيم ديهي فاتيز القاعدى و الحامضى و أن ضا ، استريز و الفوس واي
ن الجلو دم م وى ال وزمحت ة    . آ أثير المعامل ة تحت ت ى الظروف العادي ارب ف ت التج د تم و ق

 .بالمبيد و مستحضراته بالاضافة الى تجربة المقارنة
ى مستوى            د و مستحضراته عل ة بالمبي و قد لوحظ انخفاض نمو الجسم معنوياً بعد المعامل

ة  ة المقارن ة بتجرب ستخدمة مقارن ات الم ة مع . الجرع ة التغذي ضت فاعلي ا انخف ة آم اً  نتيج نوي
سم و الج اض نم ا ادى لانخف د مم ة بالمبي ن  .المعامل دم م وى ال اض محت وحظ انخف ا ل آم

ى             الهيموجلوبين و آرات الدم الحمراء على العكس لم يتأثر محتوى الدم من الثيروآسين و ثلاث
د و مستحضراتة و ان                  ، ايودوثربومبين ة بالمبي أثير المعامل و آذلك آرات الدم البيضاء تحت ت

روبين      ن البيلب وى م د و المحت ائف الكب ات وظ شاط انزيم ادة ن املات ادت لزي ذة المع ، ه
اًُ و                  بالاضافة الى ان البروتين الذائب الكلى و البيومبين فى البلازما قد انخفض انخفاضاً معنوي
سكر و                  لكن محتوى الجلوبيولين فى البلازما لم يتغير تحت نفس الظروف و بالنسبة لمستوى ال

دم و ادت                   نشاط   اع سكر ال د ادت لارتف انزيمات البلازما فان المعاملة بالمبيد و مستحضراته ق
ات   شاط انزيم ع ن سابقة لرف املات ال س ادت المع ى العك تريز عل ولين اس زيم الك يط أن لتثب
سبة         ت ن دي و آان ضى و القاع فاتيز الحام ذالك الفوس ك و آ امض اللاآتي دروجينيز ح الديهي

ات ا  ى مكون اع ف ة     الارتف ر وضوحاً نتيج ا اآث ات البلازم يط انزيم شيط او تثب ذلك تن دم و آ ل
د النقي         ى          . المعاملة  بمستحضرات المبيد مقارنة بالمبي ة بالجرعة الاعل ا ان المعامل  1/20(آم

ل     ) من الجرعة السامة النصفية   أثيراً من الجرعة الأق سامة    1/40(آانت اآبر ت  من الجرعة ال
 ).النصفية

ن ال   ا يمك ن هن ضراته     و م ي و مستح اميكتين النق د الاب ة بمبي ول ان المعامل % 1.8ق
وان و آانت               ) الفيرتميك و الفابكوميك  ( ذائي للحي ل الغ قد ادت الى اضطراب فى عمليات التمثي

ك        رض لتل دم التع يه بع ؤدى للتوص ا ي ي مم د النق ن المبي ى م أثير اعل د ت ضرات المبي لمستح
 .المرآبات الضارة بالصحة

  
 


