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ABSTRACT 

Twenty Wistar rats were divided into 4 groups; 3 groups were orally administered by different 

doses of the herbicide atrazine; (27.3, 38.5, and 42.0 mg/kg b.w), while the 4th served as control. 

Animals were freely accessed to tab water, and basal diet. Metal cages were interval cleaned 

twice a week. Cages were kept in 15 C degree. Increased concentrations (p ≤ 0.05) of thyroid 

stimulating hormone (TSH) compared to control were observed through the course of the 

experiment. Each mole of sprayed atrazine was found to increase TSH and T3 and decrease FT4. 

Increasing moles of other sprayed herbicides was found to increase T4, while others resulted in 

increased levels of TSH, stated [9]. The NOAEL was 50 ppm, equal to 3.2 and 3.34 mg/kg 

bw/day in males and females, respectively [14]. 

Keywords: Atrazine, Epidemiological, and Adverse health effects, TSH, Cytochrome P450, 

Overexpression, Perturbateurs, Endocriniens. 

1. INTRODUCTION 

Epidemiological studies assessing potential adverse health effects attributed to atrazine exposure 

are of great interest. While occupational exposures typically occur due to manufacturing or field 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cytochrome-p450
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application, environmental exposures may arise from residual spray drift or most commonly 

from the consumption of contaminated drinking water. It was found that the presence of atrazine 

was associated with fetal growth impairment and small head circumference [5]. In human 

epidemiological studies, significant changes of serum lipid levels occur as a result of thyroid 

dysfunction, and a significant reduction in PON1 activity was observed in both hyperthyroid and 

hypothyroid patients, stated [1]. An additional study examining Iowa farmers found urinary 

levels of atrazine mercapturate were associated with the amount of atrazine applied to crops [2]. 

Atrazine (ATZ) metabolism by human liver microsomes (HLM), cytochrome P450 (CYP) 

isoforms, and human liver (HL) S9 fractions, was investigated using HPLC/PDA and 

LC/MS/MS. CYP-dependent metabolites from pooled HLM are desethylatrazine (DEA), 

desisopropylatrazine (DIA), 1-hydroxyisopropylatrazine (HIATZ), and 2-hydroxyethyl atrazine 

(HEATZ). DEA and DIA were major metabolites in pooled HLM. CYP1A2 and 2C19, 

respectively, were major isoforms for DEA and DIA production. CYP3A4, while less active, is 

generally at high concentrations, produces both DEA and DIA and is significant [8]. 

Mechanisms for thyroid disruption by pesticides may include interference at the hypothalamic 

pituitary thyroid (HPT) axis, inhibition of iodine intake by the thyroid gland, increased excretion 

of thyroid hormones, decreased cellular uptake of thyroid hormones, and up or down regulated 

expression of thyroid hormone regulated genes [7]. 

2. METHODOLOGY 

Atrazine with different concentrations was prepared in a suitable carrier. Blood samples were 

collected in a duration of 40 days; 10 days interval, subsequently centrifuged and kept at 5 C 

degree, till analysis according to the method described by [12]. Data results were assessed as 

control charts and compared means; one – sample T test in accordance to SPSS version 2019..  

3. RESULTS AND DISCUSSIONS 

This study resulted in increased TSH (p ≤ 0.05) concentrations through the course of the 

experiment (10th, 20th, 30th, and 40th day), as shown in Figure No.1 and Table No.1. Study 

results are confirmed by [6] who stated that levels of TSH were significantly higher in traditional 

farmers than those in non-traditional (organic farmers). [16] found metabolites of ATR delay 

puberty, by affecting the CNS control of the pituitary gonadal - axis. Atrazine effects on the 

thyroid gland demonstrated a significant increase in the serum T3 level in male rats treated with 

200 mg/kg body weight (bw) [15]. Study results are confirmed by [11] who found 

histopathological changes in male rats exposed to high doses of atrazine such as hypertrophy of 

thyroid follicular epithelium and hypertrophy of thyroid-stimulating hormone (TSH)-producing 

cells in the pituitary gland [14]. A previous study indicated that atrazine can delay the onset of 

puberty and alter estrous cyclicity in the female Wistar rat, serum T3 concentration was 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/atrazine
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/liver-microsomes
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cytochrome-p450
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/s9-fraction
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cyp1a2
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cyp3a4
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significantly increased at 200 mg/kg bw per day. The mode of action appears to be in altering the 

secretion of steroids, probably due to disruption of control of pituitary function by the central 

nervous system [15]. Some pesticides have been reported to act as endocrine disruptors with 

effects on many systems, including the thyroid system, stated [4]. Atrazine and other herbicides 

were found to increase TSH, T4 and T3 and decrease FT4 [9], whom our results are in agreement 

with. It was reported that a significant increase in TSH and T4 due to increased pesticides 

metabolites in urine. In studies of fish, the insecticide cypermethrin was found to increase serum 

TSH and decrease T3 and T4 hormones [3], these findings are in agreement with our study 

results. It was found that small but significant increases in TSH were associated with an increase 

in the moles of the applied herbicides [13] reported that in men, life time years of herbicide use 

was associated with increased TSH and decreased FT4, and also that lifetime use of fungicides 

and the insecticide dithiocarbamate was significantly associated with increasing TSH and 

decreasing FT4 in men. No significant association between the moles of fungicide or insecticide 

used and thyroid hormone levels. However, [10] reported a significant increase in TSH and T4 

with an increase in an organophosphate insecticide metabolite (dimethylphosphate) in urine. 

Study results are in agreement with [3], who conducted studies in fish, and found some 

pesticides result increased serum TSH. 

Table 1: Shows Mean difference of TSH concentration in milli-international units per liter. 

μU/ml Weight in mg/kg bw, and Time in days 

One-Sample Test 
 Test Value = 0 

t df Sig. 

(2- 

tailed) 

Mean 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

6.102 15 .000 26.050 Lower Upper 

Weight 

mg/kg 

bw 

8.660 15 .000 25.000 16.951 35.1494 

Days 3.309 15 .005 2.0551 18.85 31.15 

TSH 

μU/ml 
3.309 15 .005 2.0551 .73119 3.37893 
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Fig. 1: Mean values of TSH in milli-international units per liter. μU/ml vs Dosage mg/kg bw 
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