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Abstract 

Pyrethroids are synthetic insecticides used primarily as plant protection products. They are 

synthetic analogues of natural pyrethrins. Lambdacyhalothrin is a compound from the group  

of synthetic type II pyrethroids, one of the most popular compounds used in plant protection.  

It was synthesized in 1984. It works on insects in a contact and gastric way. It is intended  

to combat biting and sucking insects in agricultural, fruit, vegetable, herbal and forest crops.  

The wide use of pyrethroids, including lambdacyhalothrin, as plant protection products means 

that not only target organisms are exposed to them, but also other animals, including mammals, 

in the environment. In Poland, pyrethroids are particularly widely used. There is therefore a risk 

of human exposure to them through food and drink, and during agricultural and gardening work. 

The purpose of the work is to determine whether 

1.administration of lambdacyhalothrin at a dose of 2 mg / kg bw for 7 days per os 

to mice may cause behavioral disturbances (motor activity, fresh spatial memory 

and memory retention) 

2.subacute poisoning with lambdacyhalothrin causes disorders of liver and kidney 

functions and peripheral blood count parameters 

3. 7-day exposure to lambdacyhalothrin causes disturbances in the level of pro-

inflammatory cytokines: TNFα and interleukin 1β. 

The experiment was carried out on 32 mice (16 female and 16 male) of the Albino Swiss strain, 

weighing 22-28 g, approximately 6 weeks old. The animals were divided into 4 groups of 8 

animals.   

The first group consisted of females from the control group, who consumed normal rodent feed 

and tap water ad libitum throughout the experiment. Additionally, they were given rapeseed oil 

per os every day.  

The second group consisted of males from the control group who consumed normal rodent feed 

and tap water ad libitum throughout the experiment. Additionally, they were given rapeseed oil 



per os every day.  

The third group consisted of females, who consumed food and water throughout the experiment, 

and additionally, for 7 consecutive days, received a suspension of lambdacyhalothrin  

in rapeseed oil at a dose of 2 mg / kg bw per person daily.   

The fourth group consisted of males who consumed food and water throughout the experiment, 

and additionally received a suspension of lambdacyhalothrin in rapeseed oil at a dose of 2 mg 

/ kg bw per person daily for 7 consecutive days.  

Behavioral tests were performed 30 minutes after substance administration. In order to check 

whether the intake of lambdacyhalothrin influences motor activity and spatial memory,  

on the first and seventh days of the experiment, mice were tested in the Y-maze.  

On the eighth day of the experiment, the animals were weighed and then sacrificed, after which 

their venous blood, liver and kidneys were collected.  

The weighed part of the tissue (liver, kidney) was homogenized in the proportion  

of 50 mg of tissue per 1 ml of lysis buffer appropriate for the protein tested from Cloud-Clone 

Corp (USA) using an Omni Th type mechanical homogenizer (Omni International, USA).  

The prepared homogenates were centrifuged in a centrifuge (Sigma 1-6P, Polygen, USA)  

at 10,000 x g for 5 minutes at room temperature. After centrifugation, the supernatant was 

carefully collected.  

The determinations were performed using the enzyme immunoassay method using commercial 

ELISA kits (Enzyme-Linked Immunoabosbent Assay) by Cloud-Clone Corp (USA): 

• ELISA kit for Tumor Necrosis Factor Alpha (TNFα) 

• ELISA kit for Interleukin1 Beta (IL1b). 

Venous blood was tested at the VetDiagnostyka veterinary laboratory, Lublin, Poland. For  

the determination of peripheral blood counts, 200 µl of EDTA blood was collected from each 

animal on the last day of the experiment. The morphology parameters (the number  

of erythrocytes, leukocytes, thrombocytes, percentage of neutrophils, macrophages, 

eosinophils, basophils and hemoglobin concentration) were determined using an automatic 

hematological analyzer. Due to human error, it was not possible to determine the concentration 

of creatinine in the blood serum and the activity of alanine transaminase, therefore the following 

determinations were made: creatinine in supernatants of kidney homogenates, and alanine 

transaminase in supernatants of liver homogenates of the tested animals. Liver homogenate 

supernatants were diluted 10x, then the result was converted into whole supernatant 



concentrations. For the determination of alanine transaminase (ALT) and creatinine,  

an ErbaMannheim XL-60 automated chemistry analyzer was used. A kinetic measurement 

method was used. In order to present the results obtained in the quantitative scale, the methods 

of descriptive statistics were used, i.e. arithmetic mean (), median (Me), standard deviation 

(SD), standard error of the mean (SEM), minimum (Min), maximum (Max), lower and upper 

quartile (Q1, Q3).   

The paired student's t-test and Wilcoxon's test were used to evaluate the difference between  

the two measurements. To evaluate statistically significant differences between consecutive 

measurements, the ANOVA test with repeated measures and Tukey's test as a post-hoc test 

were used to assess statistically significant differences between the measurements.  

Determining the relationship between related and unrelated variables was determined using  

the Pearson correlation and the Spearman correlation.  

It was found in the experiment that animals exposed to lambdacyhalothrin gained weight more 

slowly than mice in the control groups. Following exposure to this pyrethroid, the weight  

of the animals' kidneys and livers was likely to increase as a result of metabolism and excretion 

of the xenobiotic. In the group of females exposed to lambdacyhalothrin, I observed adecrease 

in the total number of leukocytes compared to animals from the control groups. Both in females 

and in males exposed to lambdacyhalothrin, a decrease in the number of erythrocytes  

and an increase in hemoglobin concentration were observed.  

There was a significant increase in the concentration of interleukin 1ß in kidneys of male 

exposed to lambdacyhalothrin. A positive correlation was observed between the concentration 

of creatinine and interleukin 1ß in the kidney supernatants of animals that received 

lambdacyhalothrin.  

There was no significant effect of lambdacyhalothrin on the results of behavioral tests  

in experimental animals. 

Conclusions 

1. Subacute exposure of female and male Albino Swiss mice to lambdacyhalothrin  

at a dose of 2 mg / kg bw for 7 days per os did not affect the results of behavioral 

tests. 

2. Subacute poisoning with lambdacyhalothrin is nephrotoxic, hepatotoxic and 

disturbs the peripheral blood count of the exposed animals.  

3. Among the pro-inflammatory cytokines tested, interleukin 1ß is the best marker  

of kidney damage in animals exposed to lambdacyhalothrin 


