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ABSTRACT  
 
The male albino rats were administered to sub-lethal concentrations 1/10 LD50 

= 9.5 mg LCT/kg b. wt., 1/40 LD50 = 2.37 mg LCT/kg b. wt., and acceptable daily 
intake (ADI) = 0.005 mg LCT/kg b. wt. orally twice a week for 30, 60, and 90 
consecutive days. Histopathological examination revealed that, tissues were normal in 
the control group, but in treated group liver showed congestion of hepatic blood 
vessels, vascular degeneration with necrosis of hepatic cells. The cells within the 
group oriented toward the base membrane. The hepatic cells showed polymorphism 
in its shape and size and the nucleus were enlarged with typical or a typical meiotic 
activities (hepatic carcinoma). Pathological finding in kidney showed congestion of 
renal blood vessels in both cortex and medulla together with perivascular edema, 
degeneration and coagulative necrosis and cystic dilation. Pathological finding in 
spleen showed hyperplasia of the lymphocytes of the white pulp with infiltration of the 
red pulp with lymphocytes, congestion of splenic sinusoids and hemorrhages with 
depletion of lymphocytes in white pulp. Pathological finding in brain showed 
congestion of meningeal blood vessels, lymphocytic aggregation, degenerative 
changes of the nerve fibers and fragmentation and necrotic changes of some 
neurons. Generally histopathological examination revealed vascular congestion, 
hydrophic degeneration and leukocyte infiltration in the affected organs at the initial 
stages. At the terminal stage of toxics, coagulative necrosis, aggregation, odema, and 
carcinoid tumors of liver. The degree of changes was obviously at high dose 
(treatment 1/10 LD50 was more effective in changes than 1/40 LD50 treatment), it was 
not able to observe any significant changes at low dose (ADI), it means that (LCT) 
caused dose dependent, and induces histological aspects of liver which was the most 
affected organ.  
Keywords: lambda-cyhalothrin, male mice (Mus musculus), histopathology, carcinoid 

tumors liver, kidney, brain, spleen. 

 

INTRODUCTION 

 
            Around the world, approximately three million acute poisoning and 
220000 deaths from pesticide exposure have been reported annually. In 
addition, formers with prolonged exposure, such as, neurobehavioral 
abnormalities and increased cancer incidence e. g., leukemia, nonhodgkin, 
Lymphoma and multiple myeloma. The potential utility of biomarkers for 
monitoring both environmental quality and the health of organism inhabiting in 
the polluted ecosystems has received increasing attention during the last 
years Lopes et al., (2001); Torre et al., (2005); Mdegela et al., (2006) and 
Minier et al., (2006). Residual amounts of pyrethroid pesticides have been 
detected in the soil, water, bodies, vegetables, grain and other food products 
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Johns et al. (2001). Toxicities of pesticides cause adverse effects on many 
organs. Pesticides affect mitochondrial membrane transportation in rat liver 
Nakagawa and Moore, (1999). Furthermore, it disturbs cytochrome P450 
system in human liver Kappers et al. (2001); Sams et al. (2003). Meanwhile, 
OP causes toxic effects on other organisms Keizer et al. (1995). Diagnosis 
and predication of physiological consequences of sub lethal contamination 
can be obtained thought histopathology Fanta, (1997b), Rodrigues and 
Fanta, (1998), Rudolph and Boje, (1987), Silva et al. (1993). Retention of the 
pyrethroid in the liver for days or months after intoxication opposes the usual 
opinion that such pesticides are quickly degraded in nature Ansari and 
Ansari, (1987a); Murty (1986). This work is important due to the use of 
pesticide as well as the use of any potentially injurious chemical substance 
taking into consideration the balance of the benefits that may be expected 
versus the possible risk of injury to human health or degeneration of 
environmental quality FAO, WHO (1981). The present investigation aimed to 
assessment the safety/risk of the chemical under a specific exposure and 
histopathological study to investigate capability of pesticides to induce cancer 
or malignant tumors in tissues. 
 

MATERIALS AND METHODS 
 
Animals: 120 male albino mice were used in this investigation, aged 4-5 
weeks and of mean weight 20 gram. The animals were randomly housed in 
appropriate stainless cages in group of 5 animals /cage. The animals were 
arranged into four groups, they were also monitored daily for abnormal 
symptom.  
Chemicals: Lambda-cyhalothrin: is a restricted use synthetic pyrethroid 
insecticide. The active ingredient (Lambda-cyhalothrin 99.8 % Agrochemical 
Co.). 
Animal treatment schedule: Randomized groups of rats housed in cages 
containing saw dust as beading and were allocated into 4 groups (1 control + 
3 for tested pesticide) each one contained 30 males, the first group used as a 
control, while the second, third, and fourth groups were treated with Lambda-
cyhalothrin at doses 1/10 LD50, 1/40 LD50 and (ADI) through the oral 
administration for 30, 60 and 90 days. Pesticides were given twice dose 
weekly.  
Sampling: After completion of the treatment period each group were 
sacrificed by cervical dislocation, the rats were decapitated and liver, kidney, 
brain, and spleen were removed immediately, washed with sodium 
phosphate buffer (pH 7.4), histopathological samples were fixed in 10 % 
neutral buffered formalin and stored at 4°C for histopathological examination. 
Histopathological studies: The samples were removed and placed in fresh 
fixative solution, washed in a running tap water overnight, dehydrated in 
ascending grades of alcohol, cleared in xylol. Fixed tissue samples were 
processed routinely by paraffin embedding technique. Liquefied para film, 
(melting point between 55°C and 60°C) for one and a half hours. After 
solidification of Para film, wax blocks were cut at section of 5.5 um in 
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thickness, trimmed with rotary microtome, and every eight sections were 
collected on slides and stained with haematoxylin and eosin. 
Staining method: The section were placed in descending grades of alcohol 
and rinsed in distilled water. The sections were stained in haematoxylin for 
1/2 min., and then placed in tap water for 3-5 min., counter staining was done 
in 1 % solution of eosin for 1 min., followed by washing in distilled water. The 
sections were dehydrated, cleared in xylol and mounted in Canada balsam. 
The resulting sections covered with cover slides to be ready for 
microscopically examination. However, silver impregnation technique was 
used to show the granules in cytoplasm of carcinoid tumer cells, and 
distinguish this tumer from cholangiocarcinoma Drury et al., (1980). 
 

RESULTS AND DISCUSSION 
 
Pathological finding in Liver: The liver of rats which sacrified after one 
month revealed, congestion of hepatic blood vessels and sinusoids (Fig. 1). 
Other cases revealed congethion of hepatic blood vessels and vacular 
degeneration of hepatic cells with nuelear changes (Fig. 2). The portal areas 
showed congestion of blood vessels and aggregation of lymphocytes around 
the blood vessels and hyperplastic bile ducts proleferation (Fig. 3). After two 
months, vacular and hydropic degeneration together with focal necrosis of 
some hepatocytes were noticed in addition to the previously mentioned 
vacuolation of the hepatic cells, some of cells showed fatty changes with 
nuclear changes (Fig. 4). After three month, congestion of portal blood 
vessels and extensive aggregation of lymphocytes together with necrosis of 
hepatic cells and hyperplasia of the bile ducts were seen (Fig. 5). In some 
cases the lesion were diffused and the hepatic cells showed dissociation and 
disorganization with increase miotic activity in the form of condensed 
chromatics, enlarged and double nuclei in single hepatic cells were recorded 
(Fig. 6). 

Besides to the previously mentioned lesions. The portal areas 
showed neoplastic cells orginate from the cells of bile ducts epithelium (Fig. 
7), and composed from uniform cells with hyperchromatic round or oval nuclei 
(Fig. 8). The cells were arranged in small group. The cells within the group 
oriented toward the basemembrane, this type of tumour called liver 
carcinoma (carlcinoid tumour of liver), silver impregnation was used to show 
the granules in cytoplasm of carcinoid tumour cells, and distinguish this 
tumour from cholangiocarcinoma (Fig. 9,10). In addition to the liver carcinoid, 
other cases showed the hepatic cells under the Glesson

,
s capsule were 

enlarged (hepatocytomegaly) with disorganization of hepatic architecture and 
the cells were mostly adjacent to each other (Fig. 11). These changes were 
mostly subcapsular. The hepatic cells showed polymorphism in its shape and 
size and the nucleus were enlarged with typical or a typical miotic activities 
(hepatic carcinoma). 

Liver suffered from necrosis after treatment with lambda-cyhalothrin 
as a toixc materail reached to the liver via the gastro intestinal tract blood 
supply, therefore, the necrosed aresa mainly appeared around portal tract. 
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Also, inflammatory cells were aggregated in portal tracts and present as 
differential foci in the liver parenchyma. They act as a defence mechanism 
due to irritation of toxic material and necrosed tisse for the same reason the 
kupfer cells were activated (Abd-Allah, 1987). In high dose of pesticides 
subcapsular haemorrhage was observed in the liver of the treated albino 
mice. This ocurred due to damge of endotheliallining of blood vessels by the 
tested insecticides, with chronic intoxication of the cytoplasm near the 
nucleus. 

Liver lession were observed by many investigator (Chu et al., 1986 
and Abd-Allah, 1987) who noted that liver suffered from severe lesions after 
treating the experimental animals with some pesticides. Moreover, 
haemorrhage was evident intertubular or subcapsular, this happened as a 
sequale of liver lessions which leading to lack of clotting factors. Also, 
observed severs toxicicty led to necrosis of renal tubules which were 
replaced with inflammatory cells. This findings were confirmed with results of 
(Gupta et al., 1981 and Kehrer et al., 1986).   
Pathological finding in Kidney: The kidney of the sacrified rats after one 
month showed congestion of renal blood vessels in both cortex and nedulla 
together with perivascular edema (Fig. 12). Perivascular and periglomerular 
infiltration of lymphocytes and macrophages were noticed (Fig. 13). 
Shrinkage of some glomerular tuft due to edema of Bowman

,
s capsule (Fig. 

14). Cystic dilatation of some renal tubules (Fig. 15), degeneration and 
coagulative necrosis in other renal tubules were also detected . After two 
months the kidney of scarificed rats showed wide spread lesions represented 
by congestion of renal blood vessels together with interstetial hemorrhage. 
Aggregation of lymphocytes perivascular, perigloneular and among the 
degenerated renal tubuls were detected (Fig. 16). Some renal tubules 
showed hyoline and cellular casts (Fig. 17). After three months the kidneys of 
scarified reats revealed that severe wide spread congestion of renal blood 
vessels with perivascular edema and heamorrhages (Fig. 18). Shrinkage of 
large number of glomeruli together with perivascular, periglomerular and 
interstitial aggregation of lymphocytes were also seen. Large number of renal 
tubules showed cystic diltation which lined by flat epilhelium (Fig. 19). Some 
slides showed focal medulary hemorrhages and edema, sever cangested 
glomerular tuft and few round cells could be observed (Fig. 20). 

The glomerular tubles of the kidney were vaculated due to edema, 
with excessive toxicity concentration and destruction of the glomerular 
tubules occurred which may be due degenerative changes. Degeneration of 
renal tubules resulted from collection of albuminous material lining during its 
excretion in the urine (Chu  et al.,1986, and Nebbia and Fogliato, 1987). 
Methyl parathion exposure caused glomerular atrophy and vascular 
dilatation, and after 7 weeks, necrosis and edema were observed in the 
kidney tissues (Suna Kalender et al., 2007). 
Pathological finding in Spleen: Histopathological changes of the spleen of 
sacrified rats after one month showed hyperplasia of the lymphocytes of the 
white pulp together with infiltration of the red pulp with lymphocytes Fig. 21).  
After two months the spleen showed congestion of splenic sinusoids and 
heamorrhages with depletion of lymphocytes in white pulp (Fig. 22). After 
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three months the spleen showed depletion of lymphocytic elements (Fig. 23). 
Extensive proleferation of reticuloendothelial cells mainly macrophages (Fig. 
24), other cases showed increasing of the number of megaterrocytes with 
extensive heamorrrhages (Fig. 25), and  haemosiderosis (Fig. 26). The toxic 
effect of lambda-cyhalothrin on hepatic lession leading to congestion and 
hemorrhage of spleen. Also lymphocytes occurred, which may be affected 
the immunity. 
Pathological finding in Brain: The brain of rats which sacrificed after one 
month showed congestion of meningeal blood vessels in addetion to 
lymphocytic aggregation (Fig. 27). Degenerative changes of the nerve fibers 
represented by deep eosinophilic stain and fragmentation. Also necrotic 
changes of some neurons (Fig. 28), and pericellular and perivascular edema 
(Fig. 29) were detected. In addation to demylenation of nerve fiber (Fig. 30), 
and focal areas of  encephalomalacia were seen (Fig. 31). After two moths, 
wide spread area of encephalomalacia in cerebrum could be noticed (Fig. 
32). Neuronal degeneration, neuronophagia and satillitosis (Fig. 33), and 
focal aggregation of microglial cells (focal gliosis) (Fig. 34) were observed. 
Degeneration and necrosis of purkinje cells of cerebellum (Fig. 35), together 
with pyknosis or karryolysis of the nuclei (Fig. 36) were seen. After three 
months the lesions in the brain were as the previously mentioned lesions but 
wide spread and more severe as aggregation of lymphocytes among the 
nerve fibers.  

In conclusion, histopathological examination revealed vascular 
congestion, hydrophic degeneration and leukocyte infiltration in the affected 
organs at the initial stages. At the terminal stage of toxics, coagulative 
necrosis, perivascular/periductal fibro cellular reaction along with 
mononuclear cellular infiltration in the liver, mucosal eruptions with 
inflammatory reaction in the gastrointestinal tract and hyalinization of the 
tubular epithelium of the kidneys were observed. High degree of changes 
was found at high dose (treatment 1/10 LD50 was more effective in changes 
than 1/40 LD50 treatment), while it was not able to observe any significant 
changes at low dose (ADI), it was mean (LCT) caused dose dependent, and 
induced histological aspects of liver which was the most affected organ (Luty 
et al., 1998). 

 Liver was the most affected organ followed by the stomach, 
intestine, kidney, spleen, and brain. The liver showed excessive 
hepatocellular damage. Also vaculated nuclei were evident periportal 
coagulation necrosis as well as necrosis distributed throught the liver. The 
hepatic cells showed polymorphism in its shape and size and the nucleus 
were enlarged with typical or a typical miotic activities (hepatic carcinoma). 
The renal tubules suffered fron hyalin degenerate. Infiltrayion of inflammatory 
cells in between the degenerated renal tubules was observed emphysima 
and haemorhage. The brain affected by neuron degenerate.  

This findings were confirmed with results of (Lakkawar et al., 2004, 
Kazuhito Yokoyama 2007, and Ferah Sayim et al., 2007) pesticides caused 
dose related histopathological changes such as mononuclear cell infiltration, 
congestion, an enlargement of the veins and sinusoids, hepatocellular 
damage, necrotic changes, an increase in the number of Kupffer cells, 
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cytoplasmic vacuolization and degeneration in nuclei in the liver of exposed 
rats. Also, Binukumar B.K. et al., (2010) noted that, dichlorvos caused liver 
dysfunction.  

In addition to the appearance of these cytotoxic lesions, there were 
hyperphostic lession in parenchymal cells. Bannash et al., (1982) described 
the foci of cellular alteration as proliferative lesions prossessing an increased 
miotic index and postulated that they appear regularly in the early stage of 
hepatocarcinogensis. According to Gopinath et al., (1987) necrosis is a 
morphological changes associated with death of liver cells whilst still part of 
liver tissues is viable,. Toxic liver necrosis is viewed as a disorder in the 
control of intracellular calcium homeostasis. The ability and oval cell 
proliferation were described also by Bulter et al., (1981), Gopinath et al., 
(1987) reported that the origin of oval cells is a much discussed subject, with 
some reports proposing bile ducts, while others sugegested stem cells, with 
the ability to differentiate into transitional forms and hepatocytes. Solivan and 
Krieger (1992) concluded that the mechanism of tumor production has not 
been determined. Carcinogenesis seems to involve a two step process of 
induction, followed by a long latent period during which neoplasm develops. 
Most chemical carcinogens act as initiators by causing structural damage to 
DNA. Balli et al., (1996) pesticides induced histopathological changes in the 
liver, kidney and brain such as necrosis, congestion, increase of the mitotic 
activity, enlargement of the sinusoids and polymorphisms of the hepatocytes, 
were detected in liver tissues for both exposure groups.  

Also, Piramanayagam et al., (1996) stated that, malathion included 
congestion and hemorrhage in the liver, kidneys, brain, lungs and 
epicardium, and hyperemia of the kidney, spleen brain and lung. Other 
changes were micro granuloma formation in the liver, kidney and lungs; 
lymphoid depletion with reticular cell hyperplasia in the spleen; focal edema, 
per vascular cuffing and neuronal degeneration in the brain. Sahu C. R, and 
Ghatak S. (2002) Showed abnormal features in the formation of different 
vital organs, the liver and kidney were severely affected by the dimecron. 
Dermal application of deltamethrin in the rat, nerve cell lossed Seyed 
Khosrow Tayebati et al., (2009).  

On the other hand our results disagree with, Tos-Luty et al., (2003) 
noted that dermal application of malathion, in a small dose did not cause 
histopathological changes in the liver, kidneys, heart and lungs of the 
animals, while the administration of a higher dose resulted in changes only 
in the liver. Also, dermal application of alpha-cypermethrin was assessed in 
rats; the preparation resulted in slight histological changes in liver, kidney, 
lung and brain Luty et al., (1998). 
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بيئية وصحية خطيرة لالنسان والحيووان . وتكمون  الى مشاكل أستخدام  المبيدات زيادة يؤدى
الخطوورة ىووى أن باووب المبيوودات الحشوورية  ل ووا الدوودرة  وووى أحووداا توووو وايوورار بالمووادة الورا يوو  

ى  أختبار  الا جر ات من ىص الدراسة الحالية ختصورة مباشرة أو غير مباشرة. وتلوخاليا الحية ب
 يياء.ببيد الالمباداسي الو رين  وى ذكور الفئران اليدات وهو مرمبيد حشرى من مجمو ة البيرو 
ورام  اليووا الجسوودية والمصوواحبة لنمووو اأالخووووى ىووى الخاليوورر  -:وباادس الاارىستااحاساةل اا سةدراساات

ودراسة الددرة  وى أستحداا اأورام السرطانية  ىى االنسجة وذلك بدراسة الخصائص ال ستولوجية 
 مخ، والطحال ىى ذكور الفئران البيياء.المريية ىى خاليا الكبد، الكوي ، ال
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ىوو ر موون ذكووور الفئووران البييوواء حيووا  قسوومت  021وقوود أسووتخدم ىووى دراسووة هووذا االختبووار
( لومبيوود تحووت أالختبووار مجمو ووات 3جمو وو  كنتوورول   م 0)  متسوواوية مجمو ووات 4 شوووائيا الووى 

، 0/01بجر ات لفم وأجريت المااموة بتجريع الفئران  ن طريق ا.  رى 31وخصص لكل مجمو   
 01، 01، 31ولمودة ( لمبيود الالمباداسوي الو رين ADI، )LD50من الجر ة المميتة النصفية  0/41

 يا. مع االستمرار ىى المااموة مرتين أسبو يوم
 :سم سخ  سوبدس وض هساةنث ئجساةمث ح س  خ  

تحول  معزيادة شديدة ىى تكسر الخاليا الكبدية  حدوا أدت المااموة بالمبيد تحت أالختبار الى
 ات داخول االنويوة، وكوذلكظ وور ىجووالكبديوة و تجويو وتدار بين الخاليوا حدواووتكسر ىى النواة 

زيادة ىى  دد وحجم الخاليا الكبدية مع ظ ور الخاليا السرطانية بشكل وأيح، وأييا أنتشار الخاليا 
و ية الدمويوة أحتدان ىى أالو ية الدموية وتجمع خاليا الدم حول أال أاللت امية ىى المنطدة البابية، مع

 .والدنوات الصفراوية
وحول مصوفاة الدموية مع تجماات الخاليا حول االو ية  أنزىة دمويةأما ىى الكوية ىدد حدا 

الكويوة مووع أرتشوائ مووائى ىوى محفظووة بوموان، مووع أنتشوار أالوديمووا، وكوذلك موووت وتحوول االنويووة ىووى 
 يا حول الدنوات البولية.الخال

الطحال وجد أحتدان وأنزىة مع أرتشائ مائى وأييا زيادة  دد الخاليا ىى منطدة  خاليا ىىو
 الوب أالبيب, مع ظ ور الفجوات بين الخاليا.

زيوادة ىوى  ودد خاليووا الودم موع أرتشوائ موائى حووول   موع ىوى الموخ ظ ورت االنزىوة الدمويووةو
وكوذلك  المخ ، وتجمع خاليا الدم حول أال صاب والنسوي  الاصوبى أالو ية وكذلك أحتدان ىى أغشية
 ظ ور بؤر واساة حول الاصب
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