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The effect of herbicide glyphosate on reproductive hormone of male Albino 

rat. The animals were exposed on acute exposure of the glyphosate for the 

present study. The Testosterone, FSH, and LH hormone level get decline with 

respect to normal. The main reason for the negative effect of these hormones 

on the testes' histological structure which is damaged due to glyphosate and 

consequently affects the Leydig or interstitial cells' number and function. So, 

it is concluded that herbicide glyphosate either in low or high concentration 

have very toxic effect on reproductive hormones. 
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INTRODUCTION 

 

Biochemical activities are generally studied per compound in cellular 

research, although mammalian cells are exposed daily to mixtures of 

xenobiotics and plant compounds. However, medicinal plant extracts may be 

claimed to prevent or cure chemical intoxications, but few of these are tested 

for their mechanisms of actions or cellular impacts.  

 

The intensive use of glyphosate has resulted in increasing environmental and 

plant residues. Glyphosate is quite resistant to degradation due to the inert 

C-P linkage in the molecule (Chekan et al., 2016). Nevertheless, it is broken 

down in dead plant material and soil by various microorganisms (Mamy et 

al., 2016), the first decomposition product often is aminomethyl phosphonic 

acid, AMPA ( Singh and Singh, 2016; Zhang et al., 2015b). However, 

decomposition of glyphosate takes place in living plants as well as in soils 

(Arregui et al., 2004), so that both glyphosate and AMPA residues can be 

found in plant products.  

 

Due to the large scale and intensive use of glyphosate and its accumulation in 

the environment and edible products, several major concerns have arisen in 

recent years about harmful side effects of glyphosate and AMPA for soil and 

water quality, and plant, animal and human health. Based on recent reports 

on potential chronic side effects of glyphosate (Battaglin et al., 2014; Séralini  
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et al., 2014), the World Health Organization reclassified 

the herbicide glyphosate as probably carcinogenic to 

humans in 2015 (Bai and Ogbourne, 2016; EFSA, 2015; 

Guyton et al., 2015; IARC, 2015). 

 

The herbicide glyphosate, N-(phosphonomethyl) glycine, 

is a biocide with a broad-spectrum activity that was 

introduced for weed control in agricultural production 

fields in 1974 (Benbrook, 2016). One of them is Roundup 

(R), the most widely used herbicide worldwide, the 

residues of which are common in surface waters (IFEN: 

Report on pesticides in waters 2003-2004). These 

residues also enter the food chain (Takahashi et al. 2001), 

even though genetically modified edible plants (Spiroux et 

al. 2009). R is made up from a mixture of an isopropyl 

amine salt of glyphosate (G), quantitatively a minor 

compound, and various specific adjuvants depending on 

the formulation (Williams et al., 2000). 

 

Water environment and other herbicides are fat-soluble 

herbicides that are stored in living organisms by a process 

known as biological cations that cause them to remain in 

the food chain for a long time (Warsi, 2015). Herbicide 

particles can not only stay where they are applied but can 

also spread in other non-target areas through factors such 

as soil, wind, and water. Thus, it damages microorganisms 

by making toxic effects on different environments. This 

paper mainly focus on the comparative study of the effect 

of 15 days treatment and 30 days treatment on various 

parameters of glyphosate based herbicide roundup. 

 

 

MATERIALS & METHOD 

 

Experimental Design 

The toxicity study of glyphosate was done for obtaining 

LD50. The sub lethal dose of glyphosate was determined by 

studing the different research paper and the 

experimentation. Adult Male Albino wistar rats about age 

2-3 weeks and 250-300gm body weight and Acclimatize 

for about 15 days and the experimental setup formed in 

three different groups.  

 Group I control having 4 rats was given normal food and 

water in standard condition. 

 Group II Experimental set having 4 rats was given oral 

dose of glyphosate 500mg per kg of body weight for 15 

days along with normal food and water. 

 Group III Experimental set having 4 rats was given oral 

dose of glyphosate 500mg per kg of body weight for 30 

days along with normal food and water. 

 

After 15 days the animal was sacrificed and blood samples 

were collected and the hormone testing were done by the 

laboratory from “New Tech Microbiology Lab Joint 

Venture with General Diagnostics “as well as confirm the 

readings by replicating thrice the experiment. 

 

 

RESULT AND DISCUSSION  

 

Mean level of reproductive hormone (Testosterone, FSH 

and LH) measured in the blood of the rats exposed to 

Roundup of glyphosate after 15 days is presented in Table 

1. Testosterone, FSH and LH levels were decreased 

statistically significant (p < 0.05) in the glyphosate 

exposed rats compared to the control. When we compare 

the Testosterone normal values of group I (control) shows 

that the consequently decline in secretion of reproductive 

hormones Testosterone, follicular stimulating hormone 

(FSH) and luteinizing hormone (LH). Statistically the 

values of Testosterone, Follicular Stimulating Hormone 

(FSH) and Luteinizing hormone (LH) where done 

manually. 

 

Lower the level of testosterone in exposed rats might be 

gives to the adverse impact of glyphosate in the Roundup 

consumed on the histological structure of their testes (my 

further studies) and subsequently affects the Leydig or 

interstitial cells by the number and function, meanwhile 

the secretions of testosterone get decrease (Zitzmann, 

2008). 

 

The serum level of testosterone, F.S.H and L.H. is decline 

may be due to disruption of gonadal tissues (Wang et al., 

2009). Treatement of glyphosate decreased average daily 

feed intake significantly, and at 500 mg per kg of the body 

weight of seminal vesicle gland and coagulating gland, the 

total sperm count diminished noticeably (as per my 

further Studies). As to testosterone, estradiol and 

progesterone levels, and oxidative stress (OS) constraints, 

as per in testis presented no difference at all doses of 

glyphosate related to that in control group (Dai et al., 

2016). 
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Table 1: reproductive hormonal level of Albino rat 

Treatment Testosterone FSH LH 

Control 622.75 ± 0.14* 10.40 ± 0.46 6.43 ± 0.98 

Herbicide 15 days 163.75 ± 0.28 1.74 ± 0.79* 1.48 ± 0.10* 

Herbicide 30 days 159.75 ± 0.12* 1.25 ± 0.35 1.24 ± 0.80* 

*Significant value at P 0.05 

 

 
Figure 1: reproductive hormonal level of Albino rat 

 

 

Histopathologically, severe deteriorating testicular 

architectural lesions were seen in the Roundup treated 

rats. Roundup may interfere with spermatogenesis 

hormonal activity and may leads to infertility in male 

gonad (Folarin et al.,2017). 

 

The effects of exposure to Glyphosate/ Glyphosate Based 

Herbicides (Roundup) on the hypothalamic–pituitary–

gonadal (HPG) axis in both males and females in terms of 

endocrine interruption, cell capability, and propagation. 

Most of the main controllers of the reproductive axis 

(GPR54, GnRH, LH, FSH, estradiol, testosterone) are 

changed at all levels of the Hypothylamus -pituitary 

gonadal (HPG) axis (hypothalamus, pituitary, ovaries, 

testis, placenta, uterus) by exposure to Glyphosate Based 

Herbicides. 

 

 

CONCLUSION  

 

The present work indicates that glyphosate-based 

herbicide caused alterations in the reproductive hormone 

of Albino Rat. The altered level and low content of 

Testosterone, F.S.H and L.H reflects a change in the rate of 

synthesis and degradation of different hormones  lowered 

working capacity of male gamete during reproduction 

under the impact of accumulation of glyphosate leading to 

an alteration in function indicating the vulnerability of the 

organ. 

 

Conflicts of interest: The authors stated that no conflicts of 

interest. 

 

 

REFERENCES 

 

Bai SH, Ogbourne SM (2016) Glyphosate: environmental 
contamination, toxicity and potential risks to human 
health via food contamination. Environ. Sci. Pollut. Res. 
23, 18988–19001. 

Battaglin WA, Meyer MT, Kuivila KM, Dietze JE (2014) 
Glyphosate and its degradation product AMPA occur 
frequently and widely in U.S. soils, surface water, 
groundwater, and precipitation. J. Am. Water Resour. 
Assoc. 50, 275–290. 

Chekan JR, Cogan DP, Nair SK (2016) Molecular basis for 
resistance against phosphonate antibiotics and 
herbicides. Med. Chem. Commun. 7, 28–36. 

EFSA (European Food Safety Authority), 2015. Conclusion on the 
peer review of the pesticide risk assessment of the active 
substance glyphosate. EFSA J. 13 (11):4302 (107pp.). 
https://doi.org/10.2903/j.efsa.2015.4302. 

Folarin O. Owagboriaye, Gabriel A. Dedeke, Kehinde O. Ademolu, 
Olarenwaju O. Olujimi, Joseph S. Ashid, Aladesida A. 
Adeyinka (2017) Reproductive toxicity of Roundup 

http://www.ijlsci.in/
https://doi.org/10.2903/j.efsa.2015.4302


 
Khan and Rohankar, 2023 

 

24 |NCABCSD-2023                    Int. J. of Life Sciences, Special issue |A 20 | April, 2023 

herbicide exposure in male albino rat, Experimental and 
Toxicologic Pathology 10.1016/J.etp.2017.04.007 

IARC (International Agency for Research on Cancer), 2015. 
Evaluation of five organophosphate insecticides and 
herbicides. IARC Monographs. vol. 112.World Health 
Organization, International Agency for Research on 
Cancer, Lyon, France . http://www.iarc.fr/en/media-
centre/iarcnews/pdf/MonographVolume112.pdf, 
Accessed date: 29 September 2015. 

IFEN: Report on pesticides in waters: Data 2003-2004. Institute 
Français de environment, Orléans, France; 2006:5:15-20, 
Dossier. 

Mamy L, Barriuso E, Gabrielle B (2016) Glyphosate fate in soils 
when arriving in plant residues. Chemosphere 154, 425–
433. 

Pengyuan Dai, Ping Hu, Juan Tang, Yansen Li, Chunmei Li (2016) 
Effect of glyphosate on reproductive organs in male 
rat,Acta Histochemica journal homepage: 
www.elsevier.de/acthis. ACTHIS-51095; No. of Pages 8. 

Séralini GE, Clair E, Mesnage R, Gress S, Defarge N, Malatesta M, 
Hennequin D, Spiroux de Vendȏmois J (2014) 
Republished study: long-termtoxicity of a roundup 
herbicide and a Roundup-tolerant genetically modified 
maize. Environ. Sci. Eur. 26:14. 
http://www.enveurope.com/content/26/1/14, Accessed 
date: 15 September 2014. 

Singh B and Singh K (2016) Microbial degradation of herbicides. 
Crit. Rev. Microbiol. 42, 245–261. 

Spiroux de Vendômois J, Roullier F, Cellier D, Séralini GE: A 
comparison of the effects of three GM corn varieties on 
mammalian health. Int. J. Biol. Sci 2009, 5:706-726. 

Takahashi M, Horie M, Aoba N: Analysis of glyphosate and its 
metabolite, aminomethylphosphonic acid, in agricultural 
products by HPLC. Shokuhin Eiseigaku Zasshi 2001, 
42:304-308. 

Wang XZ, Liu SS, Sun Y, Wu YU, Zhou YL and Zhang JH (2009) 
Beta cypermethrin impairs reproductive function in male 
mice introducing oxidative stress. Theriogenology, 
72:599-6111. 

Warsi F (2015) How do pesticides affect ecosystems. In: 
Pesticides. Available from http://farhanwarsi 

Williams GM, Kroes R, Munro IC: Safety evaluation and risk 
assessment of the herbicide Roundup and its active 
ingredient, glyphosate, for human. Regul. Toxicol. 
Pharmacol 2000, 31:117-165. 

Zhang C, Hu X, Luo J, Wu Z, Wang L, Li B, Wang Y, Sun G (2015b) 
Degradation dynamics of glyphosate in different types of 
citrus orchard soils in China. Molecules 20, 1161–1175 

Zitzmann M (2008) Effects of testosterone replacement and its 
pharmacogenetics on physical performance and 
metabolism. Asian J. Androl. 10 (3), 364–372. 

  

2023 | Published by IJLSCI  

http://www.elsevier.de/acthis
http://farhanwarsi/

