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ABSTRACT  

The present study aimed to investigate the effects of different doses of of Cypermthrin on 

serum acetylcholine concentration , Spinal cord and Sciatic nerve histopathology in adult rats. 

Fourty eight  adult rats were used , they divided randomly and equally into four groups . Control 

group orally dosed with normal saline for 90 days . The other three groups were dosed orally 

with different three doses of cypermthrin , high dose ( 64 mg / kg b.w. ) intermediate dose ( 32 

mg / kg b.w. ) and low dose ( 16mg / kg b.w. ). The results shows that serum acetylecholine 

concentrations increased significantly ( p ≤ 0.05) in rats exposed to high and intermediate dose of  

cypermethrine  compared with control group. Whereas there were no significant difference (p ≥ 

0.05)  between low dose of cypermethrine  and contol group . Hitopathological examination of 

spinal cord and Sciatic nerve revealed that there were a dose dependent increase in  vaccuolation 

in nerves fibers to be affect larg number of nerve fiber in high dose and it affect few numbers of 

nerve fibers in low dose. In conclusion cypermthrin affected positively histopathological findinds 

of nerves fibers .  

INTRODUCTION 

Cypermthrin is a synthetic pyrethroid which is applid topically for the control of 

ectoparasites such as ticks , fleas, lice and blowflies. It consists of a mixture of 4cis-and 4trans-

isomers. The ratio of cis- trans –isomers in commercial products depend on the manufacturing 

source. (1) 
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Over ninety percent of the cypermethrin manufactured worldwide is used to kill insects 

on cotton. It is also used on lettuce and pecans, to kill cockroaches (and other indoor pests) in 

buildings, and to kill termites (2). 

Cypermethrin, like all synthetic pyrethroids, kills insects by disrupting normal 

functioning of the nervous system. In insects, as well as all other animals including humans, 

nerve impulses travel along nerves when the nerves become momentarily permeable to sodium 

atoms, allowing sodium to flow into the nerve. Pyrethroids delay the closing of the “gate” that 

allows the sodium flow (3). This results in multiple nerve impulses instead of the usual single 

one. In turn, these impulses cause the nerve to release the neurotransmitter acetylcholine and 

stimulate other nerves  (4). 

Cypermethrin has been identified as one of the important constituent pesticides 

associated with human health risks (5). 

Alfa-cypermethrin (α−CP) (two of the four cis-isomers of cypermethrin), is the most 

potent cypermethrin and is being extensively used in agricultural farming, livestock industry and 

to control household ectoparasites to protect human health (6). 

In spite of wide range of effectiveness, cypermethrin (CY) is not free from side effects. 

Signs like muscular tremors, ataxia, weakness of limbs, convulsions, coma and death from 

respiratory depression have been reported after ingesting high doses of CY, while its dermal 

contact in the facial area may cause a subjective sensation of tingling or numbness (7). 

 Depending on the fact that cyermethrin is a toxic material to lab animals the present 

study was designed to determine the neuro-histopathological effects of  cypermethrin  and serum 

acetylecholine concentrations  in rats 

MATERIALS AND METHODS 

        In this study 48  adult rats were used , they divided randomly and equally into four groups . 

Control group orally dosed with normal saline. The other three groups were dosed orally with 

different three doses of cypermthrin , high dose ( 64 mg / kg b.w. ) intermediate dose ( 32 mg / 

kg b.w. ) and low dose ( 16mg / kg b.w. ) for 90 days. 

1.Determination of acetylcholine (ACH) 

The serum ACH  was estimated by ELISA test for the quantitative determination of ACH 

concentration  in rat serum  by using ( CUSABIO , China) ELISA kit. 
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 Principles of sandwich ELISA   

The test procedure  was done  as in manual of ( CUSABIO , China) ELISA kit.  

2-Histopathological  parameters  

 Procedure of Tissue Processing 

In brief the routine sequence of events according to (١٣ and  

١٤) is as follows:-  

 After obtained the tissue. Fix it for 24 hours or more in an appropriate fixative buffered formalin 

10%. Dehydrate through ascending alcohol (increasingly higher concentration) alcohols 

overnight. And then  Replace alcohol (clear) with xylol or chloroform. Then  infiltrate with 

paraffin. Embed in a block of paraffin. Cut thin sections on the microtome (5µm- thick). Mount 

the section on glass slides.   And remove (dissolve) the embedding medium by putting the slides 

on hot plate overnight. Then rehydrate the sections in descending alcohols. Stain the section with 

an appropriate staining sequence (H&E). 

               Staining Procedure  

In the staining procedures used haematoxylin and eosin stains according to (١٥) for 

paraffin sections. 

Statistical Analysis : 

    The data were subjected to analysis of variance and the significance differences at (p<0.05) 

which were determined by (ANOVA), one-way by using the statistical softwares sigmastat 

statistical (Version 19.0,SPSS Inc., Chicago, Illinois, USA, 2010). 

 

RESULTS  

(A)  Effects of cypermethrine on Serum acetylecholine concentration : 

The results in table (1) revealed that serum acetylecholine concentrations increased significantly 

( p ≤ 0.05) in rats exposed to high dose of  cypermethrine (64mg/kg.bw) and intermediate dose 

of  cypermethrine  (32mg/kg.bw ) compared with control group. There were on significant(p ≥ 

0.05) difference between high dose of cypermethrine and intermediate dose of  cypermethrine  

when compared with each other. Whereas there were no significant difference (p ≥ 0.05)  

between low dose of cypermethrine  (16mg/kg.bw ) and contol group . 
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(B) Effects of cypermethrine on spinal cord and sciatict nerve histopathology : 

The histopathological results of spinal and sciatc nerve revealed presence of  dose dependent 

vacuolation of nerve fibers (figure 1, 2 , 3 , 4 , 5 , 6 , 7 , and 8 ) . 

 

 

 

 

                                                                               

  

 

 

figure (3) Cross section in spinal cord of 
control group rats shows normal feature 
of spinal cord . E.&H. x 100. 

 

figure (4) Cross section in spinal cord of 
rats exposed to cypermethran (64 mg / kg 
b.w. ) for 90 days .shows larg numerous 
nerve vacculation(V) in white matter   of 
spinal cord . E.&H. x 100. 

V

figure (1) Cross section in spinal cord of 
rats exposed to cypermethran (16 mg / kg 
b.w. ) for 90 days . E.&H. x 100.(A) 
prominent vaccuolation(V) In white 
matter 

 

figure (2) Cross section in spinal cord of 
rats exposed to cypermethran (32 mg / kg 
b.w. ) for 90 days . E.&H. x 100. larg 
numbers of nerve fibers affected by 
vacculation(V)  in white matter . 

V

V 
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figure (5). Cross section in schiatic nerve 
of control rats shows normal structure .  
E.&H. x 400. 

V 

figure (7). Cross section in schiated 
nerve of rats exposed to cypermethran 
(32 mg / kg b.w. ) for 90 days . shows  
few vaccuolation(V) in white matter . 
E.&H. x 400.

figure (8). Cross section in schiated 
nerve of rats exposed to cypermethran 
(16 mg / kg b.w. ) for 90 days . shows  
few vaccuolation(V) in white matter . 
E.&H. x 400. 

V V

figure (6). Cross section in schiatic nerve 
of rats exposed to cypermethran (64 mg / 
kg b.w. ) for 90 days . shows  prominent 
vaccuolation(V) in white matter . E.&H. x 
400. 
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DISCUSSION 

The results of the present study revealed that serum acetylecholine concentrations 

increased significantly in rats exposed to high and intermediate dose of  cypermethrine  

compared with control group(table-1-). The possible cause that may explain this increase in 

serum acetylecholine is inhibition of acetylecholine estrease which consequently cause increase 

serum acetylecholine. The results of the present study came in agreement with (8) who reported 

that cholinesterase activities decreased in the cypermethrine treated animals. According to (9 ) 

Cholinesterase was markedly depressed to a different degree in plasma and brain of animals 

receiving cypermethrine.  

The histopathological results of spinal and sciatc nerve revealed presence of  dose 

dependent vacuolation of nerve fibers .According to (10) who noticed that a very rapid 

distribution in the nervous system within five minutes after  intravenous administration in rats. 

While, (11) reported that a swelling myelin sheath and breaking of some axons of sciatic nerves 

as a result for cypermethrin effects on barky sheep . The  results of the present study agreed with 

(12 ) who reported that cypermethrin generate  vacuolation of the sciatic nerve in pigeons with 

low,  intermediate and high dose of cypermethrin founded  with degenerate vacuolated nerve 

fibers. 

  تأثير الجرع المختلفة من السايبرمثرين على تركيز استايل كولين المصل والتغيرات النسجية 

  المرضية للحبل الشوكي والعصب والوركي في الجرذان البالغة

  *صالح كاظم مجيد ،* زينب وحيد خضير، *طلال جبل حسين ،

 .العراق،البصرة ،جامعة البصرة  ،كلية الطب البيطري  ،فرع الامراض وامراض الدواجن *

  

 الخلاصة 

، لاختبѧѧار تѧѧأثير الجѧѧرع المختلفѧѧة مѧѧن السѧѧايبرمثرين علѧѧى تركيѧѧز الاسѧѧتايل كѧѧولين فѧѧي المصѧѧل  اجريѧѧت الدراسѧѧة الحاليѧѧة

استخدم في ھذة الدراسѧة ثمانيѧة واربعѧون مѧن . التقطيع النسيجي المرضي للحبل الشوكي و العصب الوركي في الجرذان البالغة 

اعتبرت المجموعة الاولى كمجموعة سѧيطرة وجرعѧت . قسمت عشوائيا وبصورة متساوية الى اربعة مجاميع ،  الجرذان البالغة

جرعѧة ، اما المجاميع الثلاثة الباقي فقد جرعѧت فمويѧا بѧثلاث جѧرع مختلفѧة  مѧن السѧايبرمثرين . يوما ٩٠المحلول الفسلجي لمدة 

كغѧم / ملغم  ١٦(وجرعة منخفضة ) كغم من وزن الجسم / ملغم  ٣٢(جرعة متوسطة ، ) كغم من وزن الجسم/ ملغم  ٦٤(عالية 

في تركيز الاستايل كولين في مصل الجѧرذان المعرضѧة  (p ≤ 0.05 )أظھرت النتائج وجود ارتفاع معنوي ) . من وزن الجسم 
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كن ھناك فروقѧات معنويѧة في حين لم ت، الى الجرعة العالية والجرعة المتوسطة من السايبرمثرين مقارنة مع مجموعة السيطرة 

أظھر الفحص النسيجي للحبل الشوكي و العصب الوركي ان ھناك زيѧادة فѧي تفجѧي .بين الجرعة المنخفضة ومجموعة السيطرة 

ليكѧѧون ھنѧѧاك اعѧѧداد كبيѧѧرة مѧѧن الاليѧѧاف العصѧѧبية المتѧѧأثرة عنѧѧد الجѧѧرع العاليѧѧة ، الليѧѧف العصѧѧبي مѧѧع زيѧѧادة الجرعѧѧة المسѧѧتخدمة 

يسѧتنتج مѧن الدراسѧة الحاليѧة ان . ن ھناك اعداد قليلة من الالياف العصبية المتأثرة عنѧد الجرعѧة المنخفضѧةوالمتوسطة في حين ا

  .للسايبرمثرين تأثير سلبي على التقطيع النسيجي المرضي للاعصاب

 

REFERENCES 

1- European Agency for the Evaluation of Medical products(EMEA). (2003). Cypermethrin, 

summary report .EMEA/MRL/876/03-Final.www.emea.eu.int. 

2- Who-Ipcs. 1989. Cypermethrin. In: Environmental Health Criteria, vol. 82.WHO, 

Geneva, pp. 85–112. 

3- Vijverberg, H.P.M., and van den Bercken, J. 1990. Neurotoxicological  Effects and the 

mode of action of pyrethroid insecticides. Critical Reviews in Toxicology. 

21(2):105-126.  

4- Eells, J.T., Bandettini, P.A.;  Holman P.A.  and Propp, J.M.  1992. P yrethroid 

insecticide-induced alterations in mammalian synaptic membrane potential. J. 

Pharmacol. Exp. Ther., 262: 1173–81.  

5-  Liao, H.T.; Hsieh, C.J.; Chiang, S.Y.; Lin, M.H.; Chen, P.C. and Wu, K.Y. 2011.  

Simultaneous analysis of chlorpyrifos and cypermethrin in cord blood plasma by 

online solid-phase extraction coupled with liquid chromatography-heated 

electrospray ionization tandem mass spectrometry. J. Chromatogr. B. Analyt. 

Technol. Biomed. Life Sci., 879, 1961-1966 

6- Gilbert, M.E.;Mack, C.M. and Crofton, K.M. 1989. Pyrethroids and enhanced inhibition 

in the hippocampus of the rats. Brain Res;477:314-21 

7- Sandhu, H. S. and Brar, R. S.  2000. Textbook of Veterinary Toxicology. 1st Ed., Kalyani 

Publ., New Dehli, India. 

8- Khan .M.Z.;tabssum,S.N.H.;Naqvi,E.Z.;Shah,F.;Tabassum,I.;Ahmed,F.;Fatima and 

Khan, M.F. (2003). effect of cypermthrin and permetgrin on cholinesterase 

activity and protein content in rana tigrina (AMPHIBIA).Turk.J.Zool,27:243-246 



Bas.J.Vet.Res.Vol.1,No.1.2014 

124 
 

9- Wielgomas,B. and krechniak,J. (2007) Effect of α-Cypermethrin and Chlorpyrifos in a 

28�Day Study on Free Radical Parameters and Cholinesterase Activity in Wistar 

Rats Polish. J. of Environ. Stud. Vol. 16, No. 1 :91-95. 

10-  Iwanika, B.N. and Borzecki, A.  2008. Effect of cypermethrin on memory, movement 

activity and co- 2011. Toxicological effects of cypermethrin on ordination in mice 

after transient incomplete female albino rats. Toxicol. Int., 18: 5-8. cerebral 

ischemia. Pharma. Repo., 60: 699-705. 

11- Yousef, M.I.; Ibrahim, H.Z.; Yacout, M.H.M and Hassan, A.  (1998.) of cypermethrin in 

Wistar rats: A hematological, Effect of cypermethrin and dimethoate on 

biochemical and histopathological study. J. Health Sci., 51: 300-307. baky sheep. 

Egypt. J. Nutr. Feeds, 1: 41-52. 

12- Suzan,A.AL;(2012) The Pathological Effect of Cypermethrin on Domestic Pigeons 

(Culumba livia gaddi) at  Basrah City/Southern IraqInternational Journal of 

Poultry Science 11 (4): 302- 10,  

13- Luna, L. G. (1968). Manual of histological staining methods of the armed forces institute 

of pathology. 3rd  edition. New York, Mcgraw-Hill. 

14- Bancroft, J. D.; Stevens, A. and Turner, D. R. (1990). Theory and practice of histological 

ltechniques. 3rd edition. Churchill living stone .Pp : 21 – 226.  

15- Drury, R. A. (1967). Cariltons Histological Technique. 4th ed. Oxford University Press.  

Toronto. Pp: 140.    

  

  


