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Abstract 

Thiamethoxam is a synthetic organic insecticide belong to The most 

significant new class of pesticides created in the last thirty years is 

neonicotinoids. This study's objective was to determine the effect of 

thiamethoxam, lambda cyhalothrin and their combination on biochemical 

parameters, the levels of free radicals and enzymes activities liver of 

male.Forty Rats ( 150-170 g ) were used. animals Were separated into four 

groups, each with ten rats.The Gp1 was used as control, the Gp2 was used to 

study the effect of thiamethoxam for 3weeks, the Gp3 was employed to 

examine the impact of lambda cyhalothrin for 3 weeks and the Gp4 was used 

to research the impact of thiamethoxam and lambda cyhalothrin for 3 weeks. 

thiamethoxam and/or lambda cyhalothrin significantly decreased the activity 

of glutathione S-transferase, catalase, superoxide dismutase, glutathione 

peroxidase, glutathione reductase, and reduced glutathione content in the 

kidneys of rats. The protein content in the kidney tissues of rats treated with 

thiamethoxam and/or lambda cyhalothrin decreased. An increase in the level of 

urea and creatinine was also observed in the blood serum of rats treated with 

thiamethoxam and/or lambda cyhalothrin . The results showed clear changes in 

red blood cells in the liver and kidney tissues of rats treated with 

thiamethoxam and/or lambda cyhalothrin . 
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1. Introduction 

Synthetic organic pesticide thiamethoxam is a member of the neonicotinoids class, which is 

the most significant new insecticide class created in the last thirty years. Neonicotinoids had 

been the pesticide class with the fastest growth rate since they were introduced to the market in 

1991. This is likely because of their potential mild toxicity to mammals and their ability to battle 

insects that have developed resistance to other pesticide classes (1). Approximately $1 billion worth 

of chemicals in this class are sold annually, accounting for 11–15% of the pesticide industry(2). 

Comparing well to the insecticides pyrethroid. Thiamethoxam, marketed under the names Actaras for 

foliar application and Cruisers for seed treatment, belongs to the thianicotinil family of pesticides. 

Nicotinic acetylcholine receptors (nAChRs), which belong to a class of ligand-gated ion channels that are 

responsible for fast excitatory cholinergic neurotransmission, are the target of neonicotinoids' insecticidal 

effect (3, 4). Neonicotinoids exhibit a much greater affinity as agonists at postsynaptic insect nAChRs (5). 

as well as the fact that these drugs' toxicity is thought to be centrally mediated due to the fact that 

poisoning symptoms resemble those of nicotine (4).Over thirty percent of insecticides used globally in 

veterinary, home, and agricultural uses are synthetic pyrethroids (6). Because of their minimal toxicity to 

birds and animals, great effectiveness, and ease of biodegradability (7). Pesticides containing carbamates, 

organochlorines, and phosphorus are preferred over synthetic pyrethroids. Animal-produced symptoms 

categorize pyrethroids into two separate classes: types I and II (8). Type II pyrethroids cause a prolonged 

delay in the inactivation of the sodium channel, causing the neuronal membrane to remain 

depolarized without repeatedly firing. Type I pyrethroids alter sodium channels in nerve 

membranes, resulting in prolonged negative after-potential and recurrent neuronal firing ,Their 

nature is more hydrophobic (9). and the cellular membrane is their intended target. Furthermore, type I 

syndrome affects the peripheral nerves, whereas type II syndrome involves the nerve system in the 

center (10). There are few studies explaining the mechanisms of Oxidative Stress in toxicity brought 

on by pyrethroids ,Not many recent Reports (11). Have shown how pyrethroids like fenvalerate and 

cypermethrin may induce oxidative stress. One of the most recent pyrethroid insecticides is lambda- 

cyhalothrin (type II), which effectively and persistently acts against a wide range of arthropods that are 

detrimental to the health of humans and animals as well as the production of vegetables (12). Therefore, 

the present study investigated the toxic combined effect of thiamethoxam and lambda cyhalothrin in rats. 
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2. material And method 

 

2.1. Materials 

thiamethoxam was purchased from Sigma-Aldrich ( UK )., lambda cyhalothrin (LC) was obtained from 

Danyang Agrochemicals ( Jiangsu, China ). 

2.2. Animals and Experimental Design 

Forty Male albino Wistarr rats weighing (150-170 g) the Experimental methodology was authorized 

by the local Animals Research Committee and Ethics Committee, and the animals were treated 

in compliance with the guidelines for laboratory animal welfare found in the NIH guidance for 

laboratory animal welfare. The rats were kept in wire cages with stainless steel bottoms, and 

their temperature was maintained at 22 ± 2oC. Following two weeks of acclimation, rats were 

divided into four groups of ten each at random. 

group I ( contro l): control Rats were orally administered distelled water for a period of 3 weeks , group II 

(Thiamethoxam; TMX): Rats were orally given thiamethoxam (1/10 LD50; 156 mg/kg BW) for a period of 

three weeks (oral rat LD50 is 1563 mg/kg) (13) .group III (Lambda cyhalothrin; LC): Rats were orally 

given lambda cyhalothrin ((8 mg/kg; 1/10 LD50 orally) Throughout the course of three weeks (oral rat 

LD50 is 80 mg/kg BW) (14). group IV (Thiamethoxam + Lambda cyhalothrin): Rats were orally given 

both thiamethoxam (150 mg/kg) and lambda cyhalothrin (8 mg/kg)with the same doses daily Throughout 

the course of three weeks . 

Rats were sacrificed via cervical decapitation after being deprived for the whole duration of the 

trial. Every rat was given a glass tube with a heparinized and non-heparinized blood sample 

taken from its aorta 

2.3. Blood and Tissue Samples 

Individual blood samples were taken in non-heparinized glass tubes from each rat's aorta. 

Centrifugation was used to separate the serum for 15 minutes at 3000 rpm. Before analysis, the 

collected serum was kept in storage at -18 °C. 

Rats were scarified, and the liver were taken out right away and cleaned with cold saline. They 

were then weighed and cleaned with a 0.9% cooled saline solution. The homogenates were 

centrifuged for 20 minutes at 4°C at 10,000 xg. The resulting supernatants were utilized to 

analyze several biochemical parameters, free radicals, and enzyme activity. 

2.4. Determination of alanine aminotransferase (ALT) and aspartate aminotransferase 

(AST) and alkaline phosphatase and lactate dehydrogenase and protein concentration 

Activity . 

The Alanine Aminotransferase (ALT; EC 2.6.1.2) and AST , alkaline phosphatase , lactate 

dehydrogenase and protein concentration Activity in the liver and serum was measured using the 

technique of (15). 

2.5. Determination of Thiobarbituric acid-reactive substances and hydrogen peroxide and reduced 

glutathione and glutathione peroxidase enzyme and content 

Thiobarbituric acid-reactive substances (TBARS) and hydrogen peroxide and reduced glutathione and 

glutathione peroxidase enzymwere measured in liver homogenate using the method of (16,17,18) . 
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2.6. Determination of glutathione reductase enzyme and glutathione-S transferase and 

superoxide dismutase and catalase enzyme activity activity 

Glutathione reductase and enzyme and glutathione-S transferase and superoxide dismutase and 

catalase enzyme activity (GR; EC 1.8.1.7) was measured according to (19 , 20,21,22,23). 

2.7. Determination of urea and creatinine concentration: 

Urea and Creatinine level in serum was assayed by using commercial kit that was supplied by 

Diamond, Egypt. Urea was estimated according to the method according to (24 , 25 ,26). 

3.8. Determination of blood pictures concentration: 

Blood samples were collected in anticoagulant tubes to analyzed thefollowing parameters: white 

blood cells (WBCs), red blood cells (RBC), hemoglobin (HGB), hemoglobin (HB), , platelets 

(PLT) counts by using HA-VET CLINDIAG (Alfa Swelab, Sweden) using quality control 

reagent according to the manufacturing instructions to assess the validity of the assays according 

to (27). 

2.9. Statistical analysis 

The Statistical Package for the Social Sciences (SPSS software version 16) was used to 

analyze the findings. The data were displayed as mean ± standard error of mean (SEM) and 

subjected to one-way analysis of variance (ANOVA) and Dunnett test statistical analysis. 

Comparisons using the Dunnett test were used to determine how significant the differences 

between the groups were. To compare the significant difference between groups, an unpaired T- 

test was used. P < 0 05 was established as the threshold for statistical significance. 

3. RESULTS 

3.1. Effect of thiamethoxam (TMX), lambda-cyhalothrin and their combination on the 

concentration of urea and creatinine, enzyme activities and protein content in rats. 

Table(1): Effect of thiamethoxam, lambda cyhalothrin and their combination on the concentration 

of urea and creatinine, enzyme activities and protein content in rats. 

 

 

Parameters 
Groups 

Cont. TMX LC TMX+LC 

Serum Urea (mg/dl) 37.28±1.31b 49.02±1.39a 49.98±1.73a 53.04±2.09a 

Creatinine (mg/dl) 0.696±0.020c 0.936±0.026b 0.955±0.026b 1.03±0.029a 

Kidney LDH 

(U/mg protein) 
845±21.48c 1063±26.54b 1105±35.73b 1202±20.41a 

ALP (U/mg protein) 215±7.73a 163±5.48b 153±6.00b 125±4.93c 
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Protein (mg/g tissue) 64.41±1.74a 50.89±1.47b 48.42±1.91b 41.22±1.12c 

Values are expressed as means ± SE; n=7 for each treatment group. abcdMean values within a row not sharing a 

common superscript letters were significantly different, p< 0.05. 

 

 

 

 

3.2. Effect of thiamethoxam (TMX), lambda cyhalothrin (LC) and their combination on 

oxidative stress markers in rat kidney 

Table (2): Effect of thiamethoxam, lambda cyhalothrin and their combination on the level of 

thiobarbituric acid reactive substances, hydrogen peroxide and reduced glutathione 

content in rat kidney 

 

 

Parameters 
Groups 

Cont. TMX LC TMX+LC 

TBARS (nmol/g tissue) 21.25±0.621c 28.02±0.614b 28.74±0.704b 30.40±0.575a 

H2O2 (μmol/g tissue) 53.50±2.00b 68.51±2.05a 70.27±2.29a 73.04±2.32a 

GSH (mmol/mg protein) 2.45±0.073a 1.66±0.053b 1.55±0.054bc 1.41±0.043c 

Values are expressed as means ± SE; N=7 for each treatment group. abcdMean values within a row not sharing a 

common superscript letters were significantly different, p< 0.05. 
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3.3. Effect of thiamethoxam (TMX), lambda-cyhalothrin (LC) and their combination on 

antioxidant enzymes activity in rat kidney 

Table(3): Effect of thiamethoxam, lambda cyhalothrin and their combination on the activities of 

antioxidant enzymes in rat kidney 

 

 

Parameters 
Groups 

Cont. TMX LC TMX+LC 

SOD (U/mg protein) 73.00±2.68a 46.89±1.83b 44.66±1.06b 37.69±1.33c 

CAT (µmol/hr/mg protein) 51.26±1.34a 32.39±0.75b 30.29±0.75b 25.94±0.88c 

GPx (U/mg protein) 25.54±0.752a 16.59±0.490b 15.81±0.597b 13.76±0.472c 

GR (nmol/min/mg protein) 12.94±0.461a 8.14±0.266b 8.41±0.315b 6.61±0.144b 

GST (µmol/hr/mg protein) 0.547±0.021a 0.355±0.009b 0.341±0.006b 0.278±0.010c 

Values are expressed as means ± SE; n=7 for each treatment group. abcdMean values within a row not 

sharing a common superscript letters were significantly different, p< 0.05. 
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3.4. Effect of thiamethoxam (TMX), lambda cyhalothrin and their combination on some 

hematological parameters of rats 

Table(4): Effect of thiamethoxam, lambda cyhalothrin and their combination on blood pictures in 

rats 

 

 

 

Experimental groups 

Parameters 

RBCs 

(106/µl) 

WBCs 

(103/mm3) 

Platelets 

(103 /mm3) 

Hb 

(g/dl) 

Control 5.02±0.035a 6514±156a 312±9.00a 13.98±0.295a 

TMX 3.71±0.110b 8043±443b 244±6.39b 10.44±0.321b 

LC 3.95±0.073b 8571±528b 247±8.42b 10.62±0.320b 

TMX+LC 3.38±0.080c 14571±443c 224±4.55c 9.24±0.207c 

Values are expressed as means ± SE; n=6 for each treatment group. abcMean values within a row not sharing a 

common superscript letters were significantly different, p< 0.05. 
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4. Discussion 

Kidney is the critical target organ for xenobiotic compounds which produce a variety of renal 

toxic effects involving tubular cells and glomerulus (28). These compounds inhibit the 

incorporation of amino acid into protein causing an increase in urea levels which is the major 

nitrogen-containing metabolic product of protein metabolism (29). In the present study, 

increased plasma creatinine and urea levels reflect the diagnosis of renal failure (30). Moreover, 

elevated blood urea is known to be correlated with an increased protein catabolism in mammals 

and/or the conversion of ammonia to urea as a result of increased synthesis of arginase enzyme 

involved in urea production. The elevation in serum urea and creatinine levels in TMX and/or 

LC- treated rats are considered as significant markers, of renal dysfunction and it may be related 

to metabolic disturbances in liver function, as urea is the end-product of protein catabolism. 

Furthermore, xenobiotics intensify the acid-secretory function of kidney and change the transport 

of sodium (31). Creatinine is derived mainly from the catabolism of creatine found in muscle 

tissue and its catabolism to creatinine occurs at a steady rate. Severe kidney damage will lead to 

increased creatinine levels. In the present study, serum creatinine showed marginal increase in 

the thiamethoxam treated group in comparison to control animals and increase relates to renal 

failure. Serum creatinine and urea determine the glomerular filtration rate (GFR) improperly in 



Page 3933 of 3938 
Mohanad Salam Hussein / Afr.J.Bio.Sc. 6(5) (2024). 3925-3938 

 

renal failure. Serum creatinine and BUN have the potential to be a more precise marker for GFR. 

Similar results were reported in earlier studies in rats (32, 33). 

a significant (P < 0.05) increase in kidney TBARS and H2O2 concentrations, the indicator of 

LPO, after the administration of TMX and/or LC to rats as compared to control. On the other 

hand, TMX and/or LC- treated rats showed a significant decrease in glutathione content (GSH). 

In addition, administration of TMX and/or LC together significantly raised the levels of TBARS 

and H2O2 and decreased GSH content leading to more toxic effect in rat’s kidney as compared 

to control. Reactive oxygen species (ROS) are constantly produced inside the mammalian body 

due to the exposure to many chemicals, drugs and xenobiotics in our ecosystem and/or many 

endogenous metabolic processes involving electron transport mechanism (34). Oxidative stress is 

a deleterious condition which induces cell injury, and subsequent cell death, due to oxidation of 

cardinal cellular components, such as lipids, proteins and DNA (35). 

Therefore, SOD and CAT are thought to limit the ROS accumulation. ROS can be produced in 

cells as by-products of normal cellular metabolism and also under stress situations. Various 

pesticides may induce oxidative stress that causes generation of free radicals and alters 

antioxidants (36). 

Toxicological and safety assessment studies in laboratory animals consists of well characterized 

hematological, biochemical, and histopathological analyses that inform on general body 

homeostasis and organ function and/or injury. Blood and hematopoetic tissues rank with liver 

and kidney as target organs for toxic effects of environmental chemicals, pharmacological agents 

and biologicals owing to the high mitotic rate of hematopoietic tissues, exposure of blood cells to 

agents absorbed or injected into the blood stream and the consequences of blood cells damage 

and bone marrow impairment. Blood being a potential target organ of toxic insult; 

hematotoxicity can result in altered number and/ or function of circulating blood cells. Complete 

blood count (CBC) was the core hematological test for assessment of xenobiotic induced 

hematotoxicity as it contained a variety of variables, providing quantitative (cell numbers) and 

qualitative (morphology and production) information concerning the functional status of the 

hematopoietic system (37). Hematological investigation of rats treated with TMX, LC and their 

combination was performed. Blood cell counts attained and related parameters are demonstrated. 

Rats administered TMX, LC and their combination orally showed significant decrease effect in 

RBCs, Hb and Platelets while WBCs are significantly increased specially in the combination 
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group that administrate both TMX and LC. 

5. Reference 

 

1- Bingham, G., Gunning, R.V., Delogu, G., Borzatta, V., Field, L.M. and Moores, G.D. (2008). 

Temporal synergism can enhance carbamate and neonicotinoid insecticidal 

activity against resistant crop pests. Pest Manage Sci. 64:81–85. 

2- Tomizawa, M. and Casida, J.E. (2003). Selective toxicity of neonicotinoids attributable to 

specificity of insect and mammalian nicotinic receptors. Ann Rev Entomol. 

48:339–364. 

3- Karlin, A. (2002). Emerging structure of the nicotinic acetylcholine receptors. Nat. Rev. 

Neurosci. 3:102–114. 

4- Tomizawa, M. and Casida, J.E. (2005). Neonicotinoid insecticide toxicology: mechanisms of 

selective action. Ann Rev Pharmacol Toxical. 45:247–268. 

5- Tomizawa, M., Zhang, N., Durkin, K.A., Olmstead, M.M. and Casida, J.E. (2003). The 

neonicotinoid electronegative pharmacophore plays the crucial role in the high 

affinity and selectivity for the Drosophila nicotinic receptor: an anomaly for the 

nicotinoid cation-p interactionmodel. Biochemistry 42:7819–7827. 

6- Eisler, R.: Fenvalerate Hazards to fish, wildlife and invertebrates: a synaptic review, 

contamination hazard review. Report 24, US Department of Interior, fish and wild 

life service, Washington DC, 20240, (1992). 

7- Kale, M., Rathore, N., John, S. and Bhatnagar, D. (1999). Lipid peroxidative damage on 

pyrethroid exposure and alterations in antioxidant status in rat erythrocytes: a 

possible involvement of reactive oxygen species. Toxicol Let. 105:197–205. 

8- Ecobichon, D.J. (1996). Toxic effects of pesticides. In: Klaassen C.D., Amdur MO, Doull J. 

(Eds). Casarett and Doull’s Toxicology: The Basic Science of Poisons. New 

York, NY: McGraw-Hill, Health Professions Division; 643-690. 

9- Michelangeli, F., Robson, M.J., East, J.M. and Lee, A.G. (1990). The conformation of 

pyrethroids bound to lipid layers. Biochemica et Biophysica Acta. 1028:49–57. 

10- Lawrence, L.J. and Casida, J.E. (1982). Pyrethroid toxicology: mouse intracerebral structure- 

toxicity relationships. Pestic Biochem Physiol. 18:9–14. 

11- Giray, B., Gurbay, A. and Hincal, F. (2001). Cypermethrin-induced oxidative stress in rat 

brain and liver is prevented by vitamin E or allopurinol. Toxicol Lett. 118: 139– 

146. 



Page 3935 of 3938 
Mohanad Salam Hussein / Afr.J.Bio.Sc. 6(5) (2024). 3925-3938 

 

12- World Health Organization (WHO). (1990b). Fenvalerate No. 95. Environmental. 

Geneva, Switzerland: WHO. 

13- Shalaby, E.S., Farrag, A.R.H. and El Saed, SM.G. (2010). Toxicological potential of 

thiamethoxam insecticide on Albino Rats and its residues in some organs. 

JASMR. 5(2): 165-172. 

14- Ramadhas, M., Palanisamy, K., Sudhagar, M. and Mani, V.M. (2014). Ameliorating effectof 

Phoenix dactylifera on lambdacyhalothrin induced biochemical, hematological 

and hepatopathological alterations in male wistar rats. Biomed Aging Pathol. 

4:273–279. 

15- Reitman, S. and Frankel, S.A. (1957). Colorimetric method for the determination of serum 

oxaloacetic and glutamic pyruvate transaminase. Am J Clin Pathol. 28:56-63. 

16- Ohkawa, H., Ohishi, N. and Yagi, K. (1979). Assay for lipid peroxides in animal tissues by 

thiobarbituric acid reaction. Anal Biochem. 95:351–358. 

17- Velikova, V., Yordanov, I. and Edreva, A. (2000). Oxidative stress and some antioxidant 

systems in acid rain-treated bean plants Protective role of exogenous polyamines. 

Plant Sci. 151:59–66 

18- Hafeman, D.G., Sunde, R.A. and Hoekstra, W.G. (1974). Effect of dietary selenium on 

erythrocyte and liver glutathione peroxidase in the rat. J Nutr. 104:580–587. 

19- Habig, W.H., Pabst, M.J. and Jakoby, W.B. (1974). Glutathione S-transferases. The first 

enzymatic step in mercapturic acid formation. J Biol Chem. 249:7130–7139. 

20- Misra, H.P. and Fridovich, I. (1972). The role of superoxide anion in the auto-oxidation of 

epinephrine and a simple assay for superoxidedismutase. J Biol Chem. 247:3170- 

3175. 

21- Aebi, H. (1984). Catalase. In: Bergmeyer HU, (ed.) Methods of enzymatic analysis. New 

York: Academic Press; p. 673–84. 

22- Ezz A. M. M, ALheeti O. N, Hasan A. F, Zaki S, Tabl G. A. Anti-Diabetic Effects of 

Pomegranate Peel Extract and L- Carnitine on Streptozotocin Induced Diabetes in 

Rats. Biomed Pharmacol J 2023;16(3). 

23- Alankooshi, A. A., Alankooshi , A. A., Hasan, A. F., Tousson, E., El-Atrsh, A. & Mohamed, 

T. M. (2023). Impact of Coriander Seeds Extract Against Thyroidectomy Induced 

Testicular Damage and DNA Replication in Male Rats. OnLine Journal of 

Biological Sciences, 23(2), 193-201. https://doi.org/10.3844/ojbsci.2023.193.201. 

https://doi.org/10.3844/ojbsci.2023.193.201


Page 3936 of 3938 
Mohanad Salam Hussein / Afr.J.Bio.Sc. 6(5) (2024). 3925-3938 

 

24- Patton, C.J. and Crouch, S.R. (1977). Spectrophotometeric and kinetics investigation of the 

Berthelot reaction for determination of ammonia. Anal Chem. 49:464–469. 

25- Hasan, A. F., Alankooshi, A. A., Abbood, A. S., Dulimi, A. G., Mohammed Al-Khuzaay, H., 

Elsaedy, E. A. & Tousson, E. (2023). Impact of B-Glucan Against Ehrlich Ascites 

Carcinoma Induced Renal Toxicity in Mice. OnLine Journal of Biological 

Sciences, 23(1), 103-108. https://doi.org/10.3844/ojbsci.2023.103.108. 

26- Hameed, H. M., Hasan, A. F., Razooki, Z. H., Tousson, E. & Fatoh, S. A. (2023). Orlistat 

Induce Renal Toxicity, DNA Damage, and Apoptosis in Normal and Obese 

Female Rats. OnLine Journal of Biological Sciences, 23(1), 25-32. 

https://doi.org/10.3844/ojbsci.2023.25.32. 

27- El Atrash A, Tousson E, Gad A, Allam S. Hematological and biochemical changes caused by 

antidepressants amitriptyline induced cardiac toxicity in male rats. Asian J Cardiol 

Res. 2019;2(1):1-6. 

28- Mohamed, M., Abdellatif, M.D., Sabar, A. and Elglammal, M.D. (2003). Sodium fluoride ion 

and renal function after prolonged sevoflurane or isoflurane anaesthesia. Eng J 

Anaesth. 19:79–83. 

29- Hasan, A. F., Mutar, T. F., Tousson, E. M. & Felemban, S. G. (2021). Therapeutic Effects of 

Turnera diffusa Extract Against Amitriptyline-Induced Toxic Hepatic 

Inflammation. OnLine Journal of Biological Sciences, 21(2), 395-408. 

https://doi.org/10.3844/ojbsci.2021.395.408. 

30- Donadio, C., Lucchesi, A., Tramonti, G. and Bianchi, C. (1997). Creatinine clearance 

predicted from body cells mass is a good indicator of renal function. Kidney Int. 

52:166–168. 

31- Rudenko, S.S., Bodnar, B.M., Kukharchuk, O.L., Mahalias, V.M., Rybshchka, M.M., 

Ozerova, I.O., Chala, K.M. and Khalaturnik, M.V. (1998). Effect of selenium on 

the functional state of white rat kidney in aluminum cadmium poisoning. 

Ukrainskii Biokhimicheskii Zhurnal 70: 98–105. 

32- Bhardwai, S., Srivastava, M.K., Kapoor, U. and Srivastava, L.P. (2010). A 90 days oral 

toxicity, of imidcloprid in female rats: morphological, biochemical and 

histopathological evaluation, Food Chem Toxicol. 48:1158-1190. 

33- Kapoor, U., Srivastava, M.K., Trivedi, P., Garg, V. and Srivastava, L.P. (2014). Disposition 

and acute toxicity of imidacloprid in female rats after single exposure. Food Chem 

Toxicol. 68:190–195. 

https://doi.org/10.3844/ojbsci.2023.103.108
https://doi.org/10.3844/ojbsci.2023.25.32
https://doi.org/10.3844/ojbsci.2021.395.408


Page 3937 of 3938 
Mohanad Salam Hussein / Afr.J.Bio.Sc. 6(5) (2024). 3925-3938 

 

34- Hasan A. F, Hameed H. M, Tousson E, Massoud A, Atta F, Youssef H, Hussein Y. Role of 

Oral Supplementation of Damiana (Turnera diffusa) Reduces the Renal Toxicity, 

Apoptosis and DNA Damage Associated with Amitriptyline Administration in 

Rats. Biomed Pharmacol J 2022;15(3). 

35- Abdel-Daim, M.M., Abd Eldaim, M.A. and Hassan, A.G. (2015). Trigonella foenum- 

graecum ameliorates acrylamide-induced toxicity in rats: roles of oxidative stress, 

proinflammatory cytokines, and DNA damage, Biochem. Cell Biol. 93:192–198. 

36- Suntres, Z.S. (2002). Role of antioxidants in paraquat toxicity. Toxicology. 180(1):65-77. 

37- Evans, W.C., Evans, D. and Trease, G.E. (2009). Trease and Evan’s pharmacognosy. 16th ed. 

Saunders/Elsevier. 


	Toxic effect of Thiamethoxam and Lambda cyhalothrin on Nephrotoxicity and Hematological in rats
	Mohanad Salam Hussein1, Sarah Nabeel Lamam1, Sarmed Mohammed Hussein2, Ahmed Flayyih Hasan3
	*Corresponding author:
	Tel.: 009647707347902
	2. material And method
	2.2. Animals and Experimental Design
	2.3. Blood and Tissue Samples
	2.4. Determination of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and alkaline phosphatase and lactate dehydrogenase and protein concentration Activity .
	2.5. Determination of Thiobarbituric acid-reactive substances and hydrogen peroxide and reduced glutathione and glutathione peroxidase enzyme and content
	2.6. Determination of glutathione reductase enzyme and glutathione-S transferase and superoxide dismutase and catalase enzyme activity activity
	2.7. Determination of urea and creatinine concentration:
	3.8. Determination of blood pictures concentration:
	2.9. Statistical analysis

	Keywords: thiamethoxam, lambda cyhalothrin, TBARS, blood pictures, Urea.
	3. RESULTS
	3.1. Effect of thiamethoxam (TMX), lambda-cyhalothrin and their combination on the concentration of urea and creatinine, enzyme activities and protein content in rats.
	3.2. Effect of thiamethoxam (TMX), lambda cyhalothrin (LC) and their combination on oxidative stress markers in rat kidney
	3.3. Effect of thiamethoxam (TMX), lambda-cyhalothrin (LC) and their combination on antioxidant enzymes activity in rat kidney
	3.4. Effect of thiamethoxam (TMX), lambda cyhalothrin and their combination on some hematological parameters of rats
	4. Discussion
	5. Reference


