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ABSTRACT 
 
The objective of this study was to determine the toxicity of the neem 

biopesticide (Triology); extracted from the neem tree, Azadirachta indica; on the 
grass carp fish “Ctenopharyngodon idella as well as investigation its hypoglycaemic 
effect on liver carbohydrates content and plasma glucose levels. 

The obtained results showed that exposing the fish to gradual concentrations 
(ranged from 20 to 180 mg/l) of this toxicant has led to abnormal symbtoms of the 
fish. These were charachterized by loss of balance, with an initial increase in the 
opercular ventilation rates which then decreased significantly. Moreover, darkening of 
the exposed fish, erratic swimming, and respiratory distress were observed prior to 
death. However, the calculated 96 h LC50 of this pesticide was112 mg/l. 
For investigation of the hypoglycaemic effect, fish were divided to three groups: 
(i) Fish were exposed to 1/10 LC50 (11.2 mg/L) of the pesticide for 15 day, then 
sampled after intervals of 5, 10 and 15 days post exposure which followed by 10 days 
recovery, then sampled after intervals of 5 and 10 days. (ii) Fish were exposed to 1/2 
LC50 (56 mg/L) of neem pesticide for 6 days, then they were sampled after successive 
intervals of 2, 4 and 6 days of exposure followed by 6 days recovery where fish were 
sampled after intervals of 3 and 6 days. (iii) control group. 

The results revealed that general carbohydrates; as illustrated by PAS-reaction 
in the liver; were subjected to gradual and marked reductions after different time 
intervals of exposure. At the end of recovery period, an improvement in the liver  
carbohydrate contents could be observed. Furthermore, the present investigations 
suggested that the two different treatments of C. idella  with Triology have induced 
marked reduction in plasma glucose. However, during the both 2 recovery periods, the 
fish groups did not show complete recovery.  

The data suggests that A. indica could be of benefit in diabetes mellitus in 
controlling the blood sugar or may also be helpful in preventing or delaying the onset 
of the disease. 
Key words: Neem – A indica – biopesticide – Ctenopharyngodon idella – carbohydrates – 

hypoglycaemia. 
 

INTRODUCTION 
 
Azadirachtin, a botanical pesticide derived from the neem tree, Azadirachta 

indica is one of the most promising natural compounds (Winkaler et al., 2007), where 
it is less harmful to the environment than the synthetic pesticides (Sundaram, 1996).  

However, neem has been found to be toxic to non-target organisms where it 
induces marked alterations in experimental animals (Mahboob et al., 1998; Panda and 
Kar, 2000; Rahman et al., 2002 and Hassanein et al., 2007). 
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Several researchers studied the toxic impacts of different neem extracts on 
glucose metabolism in experimental animals, In this regard, Sinniah et al. (1985) 
reported that administration of Morgosa oil (Mo) to laboratory rats caused decreasing 
of glucose level in the blood of Mo-treated animals. Moreover, oral administration of 
neem oil to rats at 200 mg/rat resulted in severe reduction in blood glucose levels 
(Dixit et al., 1986). 

Also, the aqueous leaf extract of neem when orally fed, produces 
hypoglycemia in normal and diabetic rats (EL-Hawary and Kholief, 1990). Albino 
mice treated interperitoneally with 20 mg neem seed oil (extracted from seed with 
petroleum ether) had significant reductions in blood glucose level after 4 h and 8 h of 
treatment (Purohit et al., 1990). Moreover, Narayan et al. (1993) reported that chronic 
administration of neem oil, to adult albino rats caused lowering blood glucose level. 
Similar observations have been reported in rats following oral administration of 
Vepacide (Rahman et al., 1996). 

Khosla et al. (2000) observed hypoglycemic effect with Azadirachta indica 
when given as a leaf extract and seed oil, in normal as well as diabetic rabbits. Both 
the leaf extract and seed oil produced an approximately 35% reduction in blood 
glucose levels in normal and alloxan diabetic rabbits. 

Halim and Ali (2002) investigated the effect of oral feeding of water extract of 
fresh leaves of Azadirachta indica in streptozotocin induced diabetes in rats. They 
found that treatment of the diabetic rats with aqueous extract of leaves of A. indica 
resulted in significant fall in blood glucose level. In addition, Halim (2003) reported 
that the administration of combination (1:1) of water extract of dried powder of root 
and leaves (200 mg/kg bw) of Azadirachta indica and Abroma augusta to alloxan 
diabetic rats once a day for 8 weeks caused significant lowering of blood sugar. 
Furthermore, Kar et al. (2003) studied the effect of 30 Indian medicinal plants on 
alloxan diabetic rats. They found that 24 plants including (A. indica) induced 
hypoglycaemic effects.  

 

MATERIALS AND METHODS 

 
Fish Samples: 

Healthy samples of grass carp “Ctenopharyngodon idella” were collected from 
fish farm at El-Ahaiwa, Sohag Governorate. The fish were transported in well aerated 
large containers to the laboratory, and then were kept in well aerated aquaria for 10 
days to get acclimatized for the laboratory conditions before the start of experiments. 
The fish were fed on grass during this period. 
The pesticide: 

The biopesticide used in the present work is the neem oil extract (trade name: 
Triology), a product of Thermo Triology Corp., USA. It was used as commercial 
material of a concentration of 90 g /100 ml from which different dilutions were 
prepared by emulsification in water. 
Determination of LC50: 

To determine the median lethal concentration [LC50] of neem pesticide which 
causes 50% live-death response at 96 hours. Groups of 10 fish were exposed to 
gradual concentrations of the pesticide for 96 hours. LC50 value was obtained by 
plotting the percentage of mortality versus concentration on semi-log paper according 
to the method of Sparague (1969). 
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Experimental design: 
Fish were divided into 3 groups, the first group was kept in pesticide-free 

water and served as control and the second one was exposed to 1/10 LC50 (11.2 mg/L) 
of the neem pesticide for 15 days, the fish were sampled after intervals of 5, 10 and 15 
days post exposure followed by 10 days recovery in free water, then sampled after the 
intervals of 5 and 10 days while the third group was exposed to 1/2 LC50 (56 mg/L) of 
neem pesticide for 6 days, then they were sampled after 2, 4 and 6 days of exposure 
followed by 6 days recovery where fish were sampled after 3 and 6 days. At the end 
of each exposure time 10 samples of treated as well as control fish, were used for 
further investigations. 
Investigation: 

The liver was excised immediately after decapitation and small pieces were 
fixed in carnoy’s fluids. The 5μ sections were stained using PAS reaction (Drury and 
Wallington 1980), examined and photographed as required. Furthermore, a part of 
liver from each fish was homogenized and then centrifuged at 10000 r.p.m. for 15 
minutes; the supernatant was separated and stored at –20°C until used. Also, plasma 
was obtained by centrifugation of the blood samples at 10000 r.p.m. for 20 minutes. 
Clear plasma was stored at –20°C until used for determination of glucose level 
according to the method of Barham and Trinder (1972). 
Statistical analysis: 

The data obtained in the present work were expressed as mean ± SE and were 
statistically analyzed using student t-test (Milton and Tsokos, 1983) to compare 
means of treated data against their control ones and the results were considered 
significant at P<0.05. 

 
RESULTS 
 

Determination of LC50: 
Exposing the fish to gradual concentrations of the neem biopesticide 

(Triology) has led to abnormal behaviour of the fish. This was charachterized by loss 
of buoyancy and balance, with an initial increase in the opercular ventilation rates 
which then decreased significantly. Prior to death, darkening of the exposed fish, 
erratic swimming, and respiratory distress were observed. 

However, by exposing groups of 10 fish of grass carp “Ctenopharyngodon 
idella to gradual concentrations of the used pesticide for 96 hours, LC50 value could 
be calculated via plotting the percentage of mortality versus the concentration on a 
semi-log paper (Fig.1). The median lethal concentration [LC50] of this pesticide, 
which causes 50 % live-death response was 112 mg/l (Table 1 and Fig.1). 
Table (1): Mortality percentages caused by the neem biopesticide Triology to Ctenopharyngodon idella 

Concentration (mg/l) %Mortality 
20 - 
40 - 
60 10 
80 20 
100 40 
120 60 
140 70 
160 80 
180 90 
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    Fig. (1): Lethal -mortality curve of Triology using C. Idella. 
 
 
Effect of Triology on carbohydrates 
i-General carbohydrates in liver 
Normal fish: 

In the normal liver of Ctenopharyngodon idella, a large amount of 
carbohydrates was observed in the cytoplasm of the hepatocytes as indicated by the 
intense PAS- Positive reaction (magenta colouration) (plate 1 a). 
Treated fish:  
Effect of 1/10 LC50:-  
  Examination of liver tissue of fish treated with 1/10 LC50 (11.2 mg/L) for 5 
days has indicated normal pattern of carbohydrate contents in the cytoplasm of the 
hepatocytes (plate 1 b). After 10 days of the pesticide exposure, carbohydrate contents 
of the liver tissues were slightly decreased in the hepatocytes (plate 1 c). A higher 
degree of carbohydrates depletion was detected after exposing the experimental fish to 
the same concentration of the pesticide for 15 days (plate 1 d). 

During the recovery period, the depletion of general carbohydrates in liver 
tissue was reduced after 5 and 10 days of recovery period (plate 1 e & f ). 
Effect of 1/2 LC50:-  

Following exposure of fish to 1/2 LC50 (56mg/L) of Triology® for 2 days, 
carbohydrate contents of the liver tissues were slightly decreased in the hepatocytes 
(plate 2 a) as compared with normal control group. The above reduction of 
carbohydrate contents became more marked in the liver cells of fish exposed to the 
same concentration of the pesticide for 4 days of 1/2 LC50 exposure (plate 2 b). Later 
on, when material was examined after 6 days of treatment, carbohydrate contents loss 
was more pronounced in the hepatic tissues of the treated fish (plate 2 c). These 
changes in carbohydrate contents were sustained after 3 days of recovery period (plate 
2 d). Furthermore, at the end of recovery period (6 days), an improvement in the liver 
carbohydrate contents was observed (plate 2 e). 
ii- Plasma glucose 
Effect of 1/10 LC50:- 

Application of Triology® as (11.2 mg/L) for 15 days induced marked decrease 
in plasma glucose level (Table 2). Statistically, the change in plasma glucose level 
was highly significant (P < 0.01) after 5 days and significant (P< 0.05) after 10 and 15 
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days, these levels were 41.47 + 6.1, 54.04 + 2.07 and 51.9 + 2.6 mg/dl after 5, 10 and 
15 days of treatment respectively. 

During the recovery period, the fish groups showed a decrease in plasma 
glucose level which recorded 28.23±1.02 and 43.98±1.71 mg/dl after 5 and 10 days 
respectively (Table 2). From the statistical point of view, these changes were highly 
significant (P < 0.001). 
Table (2): Changes in plasma glucose concentration (mg/dl) of C. idella after exposure to 1/10 LC50 of 

Triology for 15 days followed by 10 days recovery. 

Experimental 
design Days Mean±SE % of 

change 
Significance 

level 

Control 0 74.01±6.6 0  

Exposure 5 41.47±6.1 -47.4 ** 

period 10 54.04±2.07 -26 * 

 15 51.9±2.6 -29 * 

Recovery 5 28.23±1.02 -61 ** 

period 10 43.98±1.71 -40 ** 
        ** highly significant 
          * significant 

 
Effect of 1/2 LC50:-  

The plasma glucose level of treated fish had represented a decrease after 
treatment with 1/2 LC50 (56 mg/L) of the used pesticide for 6 days. Statistically, the 
change in plasma glucose level was non-significant (P > 0.05) after 2 days and 
significant (P < 0.05) after 4 and 6 days (Table 3). The plasma glucose levels were 
58.1 + 0.75, 51.8 + 1.7 and 56.5 + 1.6 mg/dl after 2, 4 and 6 days of treatment 
respectively.  

The fish groups in untreated water (recovery period) had exhibited a marked 
and highly significant (P < 0.01) decrease in the plasma glucose level. The highest 
decline in plasma glucose level (31.57 + 1.38 mg/dl) was recorded after 3 days of 
recovery period while after 6 days (the end of recovery period) the decrease in plasma 
glucose level was 35.44 + 2.6 mg/dl as shown in Table (3). 
 
Table (3): Changes in plasma glucose concentration (mg/dl) of C. idella after exposure to 1/2 LC50 of 

Triology for 6 days followed by 6 days recovery. 

Experimental 
design Days Mean±SE % of 

change Significance level 

Control 0 74.01±6.6   

Exposure 2 58.1±0.75 -21 ° 

period 4 51.8±1.7 -42 * 

 6 56.5±1.6 -23 * 

Recovery 3 31.57±1.38 -57 ** 

period 6 35.44±2.6 -52.1 ** 
         ** highly significant 
              *significant  
              ° non-significant  
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DISCUSSION 
 
In the present work, an attempt has been made to study the toxicity of the 

neem pesticide Triology to C.idella by estimation of the median lethal concentration 
[LC50]. Moreover, investigation of its impacts on general carbohydrate contents in the 
liver by using the conventional histochemical methods as well as glucose level in 
plasma, the main target behind this double faced mode of investigation is to reach 
proper and concrete interpretation of the obtained results. 

The estimated LC50 was 112 mg/L. The Triology led to an initial increase in 
the opercular ventilation rates which then decreased significantly. Prior to death, 
darkening of the exposed fish, erratic swimming, and respiratory distress were 
observed. Similar behavioral changes were observed by many investigators (Jayaraj, 
1992; Fernardez et al., 1992; Omoregie and Okpanachi, 1997; Oti and Ukpabi, 2004 
and Mondal, et al., 2007) who demonstrated that various neem preparations induce 
toxicity to different experimental fish species. The authors believed that mortality 
may be due to fatigue and direct toxic effects of the pesticide on the fish tissues.  

The toxicity of different neem pesticides and different neem extracts on other 
non-target aquatic organisms have been estimated by previous investigators (Singh et 
al., 1996; Dunkel and Richardsi, 1998; El-Shazly and El-Sharnoubi, 2000 and Scott 
and Kaushik, 2000). 

El-Shazly and El-Sharnoubi (2000) found that neem based insecticides 
compound was more or less toxic to 5 tested organisms. The LC50 and mortality rates 
were determined, the most tolerant species were the  larvae of Bufo regularis (LC50 
=53ppm) and Aedes caspius. (LC50 =47ppm) (Insecta). However, Gambusia affinis 
intermidiated sensitivity to the insecticide (LC50 =39 ppm), while the Crustacean 
species Cyclops sp. (LC50 =31ppm) and Daphnia magna (LC50=27ppm) were 
sensitive to relatively low concentrations of Neem Azal insecticide. Moreover, Scott 
and Kaushik (2000) reported that the use of botanical insecticide Margosan-O and 
possibly other neem extracts in/or near aquatic environments could lead to 
disturbances in benthic populations and may cause decreases in numbers of organisms 
that are important in food web and nutrient cycling processes.  
Tissue general carbohydrates: 

It was found that treatment with the two different concentrations of Triology 
had induced marked reduction in carbohydrate contents of the fish liver. Moreover, 
the depletion of carbohydrate contents in the liver which observed in all examined 
samples during the two exposure periods have started to recover after removing of the 
pesticide where the carbohydrate contents in the liver showed improvement until the 
end of  the two recovery periods. 

To the best of the authors knowledge, the published studies on the effect of 
neem or its derivatives on carbohydrates in fish tissues are scarce. However, Sinniah 
et al. (1985) found glycogen depletion in histological sections of the livers after 
administration of Morgosa oil (Mo) to laboratory rats. Moreover, Manoranjitham et 
al., (1993) found that the administration of neem seed oil to adult male wistar rats at 
250 and 500 mg/kg bw/day for 8 days induced a marked decrease in the glycogen 
levels in testes at both doses. In addition, Chattopadhyay et al. (1993) reported that 
the reason for depletion of hepatic glycogen by A.indica extract in presence of glucose 
load is not very clear. Similar changes were reported by the other authors (Koundinya 
and Ramamurthi, 1979; Singh and Srivastava, 1981; Srivastava and Singh, 1982 and 



Toxicity determination and hypoglycaemic effect of neem on the grass carp  
 

43

Hassanien, 1999) who used the synthetic pesticides. In this concern, Koundinya and 
Ramamurthi (1979) reported reduction in the levels of glycogen in the liver and 
muscles of Tilapia mossambica after treatment with 6 mg/L (48 h LC50) of the 
fenitrothion pesticide. Also, Singh and Srivastava (1981) mentioned that exposure of 
catfish, Heteropenustes fossilis to a sublethal concentration of a mixture of aldrin and 
formothion pesticides induced a marked decrease in the glycogen content of the liver 
and muscles of this fish. Similar results were observed on carbohydrates metabolism 
in the same fish (H. fossilis) after treatment with propoxur pesticide (Srivastava and 
Singh, 1982). Furthermore, Murty and Devi (1982) illustrated similar changes in the 
glycogen content of the liver and muscles of the fish Channa punctatus after exposure 
to endosulfan. In addition, Gabr (1986) found that treatment of Tilapia nilotica with 
different concentrations of diazinon had initiated marked reductions of glycogen 
inclusions in the brain, liver and kidney tissues of this fish. Similarly, Hassanien 
(1999) observed that the different treatments of O. niloticus with goal had induced 
gradual and marked reduction in carbohydrate contents of both the liver and kidney. 

Reduction in carbohydrate content in liver tissue in the present study may be 
due to the result of greater stress of used pesticide on vital organs and to the fish’s 
need for energy necessary to resist stress or may be due to hypoxia.This assumption is 
supported by the findings of Heath and Fritechard (1965) and Umminger (1977) who 
reported that carbohydrate represents the principal and immediate energy source for 
animals exposed to stress conditions. Also, liver glycogen level is depleted during 
acute hypoxia or physical disturbance in the fish. 

The present results revealed that the two different treatments of C. idella with 
Triology have induced a marked reduction in plasma glucose level. The present 
results are in agreement with those of many authors (Luscombe and Taha, 1974; 
Murthy et al., 1978; Pillai and Santhakumari, 1981; Sinniah et al., 1985; EL-Hawary 
and Kholief, 1990; Narayan et al., 1993 and Bopanna et al., 1997) who investigated 
the effect of different extracts of A.indica on blood glucose of different experimental 
animals and these studies revealed that A.indica is an effective antihyperglycemic 
agent in animals. In this regard, (Rahman et al., 1996) observed that neem based 
pesticides (Vepacide) has showed a significant decrease of serum glucose level in rats. 
Also, Luscombe and Taha (1974) reported that a marked drop in blood glucose 
concentration occurred after administration of aqueous extract of neem leaves to 
rabbits. In the present study, the reported hypoglycemia may be due to the highly 
toxic neem and/or an decrease in plasma concentration of catecholamines and 
adrenaline as a stress response of fish to neem pesticide. In support of this 
assumption, Murthy et al. (1978) observed that aqueous extract of neem leaves 
significantly decrease blood suger level, and prevents adrenaline induced 
hyperglycemia. Furthermore, Pillai and Santhakumari (1981) found a significant 
hypoglycemic effect observed by feeding neem oil to fasting rabbits. 

Moreover, Sinniah et al. (1985) reported that administration of Morgosa oil 
(Mo) to rats caused decrease of glucose level in the blood with liver glycogen 
depletion. Furthermore, the aqueous leaf extract also reduces hyperglycemia in 
streptozotocin diabetic rats (EL-Hawary and Kholief, 1990). Furthermore, chronic 
administration of neem oil, to adult albino rats caused lowering blood glucose level 
(Narayan et al., 1993). In addition, Bopanna et al. (1997) reported that administration 
of neem kernel powder (NKP) alone (500 mg/kg) as well as the combination of NKP 
(250 mg/kg) with glibenclamide (0.25 mg/kg bw) significantly decreased the 
concentration of serum blood glucose level on alloxan diabetic rats. The authors 
added that these changes were significantly greater when the treatment was given in 
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combination of NKP and glibenclamide than with NKP alone. Halim and Ali (2002) 
found that treatment of the diabetic rats with aqueous extract of leaves of A. indica at 
a dose of 250 mg/kg bw resulted in a significant fall in blood glucose level. In 
addition, Halim (2003) reported that the administration of combination (1:1) of water 
extract of dried powder of root and leaves (200 mg/kg bw) of Azadirachta indica and 
Abroma augusta to alloxan diabetic rats, caused a significant lowering of blood sugar 
in diabetic rats. Furthermore A. indica leaf extract was found to have the most potent 
blood sugar-lowering activity than other three important medicinal plants 
(Chattopadhyay, 1999a). Also, Kar et al. (2003) found the same results when they 
studied the comparative evaluation of hypoglycemic activity of 30 Indian medicinal 
plants in alloxan diabetic rats, one of these plants is A. indica. 

Conversely, the present results disagree with those of Winkaler et al. (2007) 
who reported higher plasma glucose levels in the fish Prochilodus lineatus exposed to 
neem extract. This increase in blood glucose can be viewed as part of a stress 
response triggered by the presence of neem extract in water (Winkaler et al., 2007). 
Hyperglycemia has also been found in P. lineatus acutely exposed to lead for 6, 12 
and 24 h (Martinez et al., 2004).  

There are two possible mechanisms of the hypoglycemia action of neem which 
observed during the present work as well as in the previous studies.The first 
mechanism may be attributed to the the blocking of neem action on epinephrine, this 
suggestion is in accordance with Chattopadhyay (1996). Because epinephrine has 
been reported to induces hyperglycemia due to its dual action on carbohydrate 
metabolism; it causes increased liver glycogenolysis and reduction in peripheral 
utilization of glucose (Feldman and Lebovitz, 1970). The second hypothesized 
mechanism may be due to the blocking impact of neem on the inhibitory effect of 
serotonin on insulin secretion (Chattopadhyay, 1999b). It is worthy to mention that 
several publications have suggested the hypoglycemic action of neem but the authors 
reported that the reason is not very clear. However, further work is needed to pinpoint 
the extract mechanism(s) of the hypoglycemic effect of neem extracts.  
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Plate 1 :(T.S in liver of Ctenopharyngodon idella (Fish)).  

a: Liver of control fish stained with PAS-reaction, showing the normal carbohydrate contents. 
b: liver of fish treated with 1/10 LC50 of Triology® for 5 days, showing also the normal 
carbohydrate contents. c: liver of fish treated for 10 day, showing decrease of carbohydrate 
contents. d: liver of fish treated for 15 days, showing strong decrease of carbohydrate 
contents. E&f: liver of fish after 5 and 10 days of recovery period, showing an improvement 
in the carbohydrate contents. X 400 
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Plate 2: (T.S in liver of Ctenopharyngodon idella (Fish)). 
a: Liver of fish treated with 1/2 LC50 of Triology® for 2 day, showing slightly decreased 
carbohydrates as compared to control. b: liver of fish after 4 days of treatment showing 
decrease in carbohydrate contents. c: strong decrease in carbohydrate contents after 6 days.    
d: liver of fish after 3 days of recovery period, showing a decrease in carbohydrate contents. 
e: liver of fish after 6 days of recovery period, showing an improvement in its content of 
carbohydrates.  PAS-reaction. X400 
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تقدير السمية والتأثير الخافض للسكر لمبيد النيم الحيوى فى مبروك الحشائش 

  ).داليتينوفارينجودون ا(
  

  حمدى محمود أحمد حسانين و حنان على عقيل
   جامعة بسوهاج-  آلية العلوم-قسم علم الحيوان

  
ى  ة إل ة الحالي دير تهدف الدراس مية تق داس وىلمبي ستخل الحي يمص الم ن أشجار الن ا  م سمى تجاري  والم

ا   LC50 صفة للن مميت الالجرعة   وذلك بتقدير مبروك الحشائشعلى سمكة ) تريولوجى( د معملي ذا المبي ذلك   له وآ
ة الجلوآوز فى           التأثير الخافض للسكر  دراسة   د و آمي سيج الكب سكريات هستوآيميائيا فى ن دير ال  له عن طريق تق

. مختلفيننترآيزييالبالزما بعد التعرض ل
ا     (لنتائج أنه بعد تعريض مجموعات من األسماك         أظهرت ا  ات  10آل منه زات متدرجة    )  عين ى ترآي إل

ذا فى                   96لتر لمدة   / مج 180 إلى   20من المبيد، تراوحت من      ل ه ان مضطربا و تمث  ساعة، أن سلوك األسماك آ
نفس و تحول      فقدان اإلتزان و السباحة المضطربة مع زيادة مبدئية فى معدل التنفس اتبعها انخفاض فى سرع                 ة الت

.لتر/ مج112وقد تم حساب الترآيز المميت للنصف  حيث آان . لون األسماك إلى اللون الداآن قبل الموت
  : تم تعريض األسماك لترآيزين من المبيد آاألتىالتأثير الخافض للسكرعند دراسة 

 (i) ز ى الترآي م تعرض األسماك إل يم (LC50 1/10)ت د الن ن مبي وي م دة ، تريولالحي ت 15وجى لم م نقل وم ث ي
  . على مدار التجربةأيام 5م اخذت العينات آل ث.  نقاهةم أخرى آفترة أيا10األسماك  إلى ماء بدون مبيد لمدة 

(ii) م تعرض ماك ت ى األس ز إل يم (LC50 1/2) الترآي د الن ن مبي وي م دة  الحي وجى لم ذ 6، تريول ع  اخ ام م  أي
رة  6ثم نقلت األسماك  إلى ماء بدون مبيد لمدة  . يام أ 6و  4و2العينات بعد    ة  أيام أخرى آفت ات     نقاه م اخذت العين  ث

. أيام3آل 
يم سبب نقص            دريجي أوضحت النتائج أن مستخلص الن د         ت سيج الكب ة في ن سكريات الكلي وى ال  في محت

رة      . مصحوبة بنقص مستوى السكر في البالزما      ة أظهرت النتائج أيضا أن  فت ة  آان النقاه دا في   ت بطيئ مستوى   ج
  .ت الكلية في نسيج الكبد  في محتوى السكريامع وجود تحسنالسكر في البالزما 

ث ان    ذا البح ن ه ة م يم  والخالص د الن ويمبي وجىالحي ماك  ، تريول ام ألس ر س شائش   يعتب روك الح مب
دال( ارينجودون اي دم مم  ) تينوف د و ال ن الكب ل م ى آ سكر ف سبة ال ى خفض ن ل عل ه يعم دة إال ان ه فائ ون ل د يك ا ق

  .مستقبلية فى ابحاث مرض السكر
 


