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Abstract— This study was conducted to evaluate the various effects of nettle extract and potassium 

bromate on the histological and physiological changes of male rabbit reproductive organs and semen 

quality. Rabbit breeding experiments were conducted on a private farm in Lamluda region, Al-Qubbah 

city, eastern Libya, during the year 2024. Rabbits were divided into three groups: the first was dosed with 

potassium bromate, the second was dosed with nettle extract, and the third was dosed with potassium 

bromate for three days followed by nettle extract for three days, compared to the fourth group, as a control 

group. At the experiment's end, all animals were sacrificed, their epididymides were removed, and sperm 

assays were performed. The results showed that the weights of rabbits treated with potassium bromate and 

a mixture of potassium bromate + nettle extract decreased by 26.59% and 19.48% compared to the 

control, and the testis weight decreased by 190.39%, 25.83%, and 71.59% for each of the samples treated 

with potassium bromate, nettle extract, and the mixture of both compared to the control, respectively. The 

findings revealed that animals exposed to potassium bromate had a significantly decreased sperm count, 

higher semen viscosity, distracted and erratic sperm motility, and abnormalities in the sperm, with the 

head becoming spherical and the tail short, broken, and divided. The use of nettle extract, however, 

reduced these disturbances. 
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I. INTRODUCTION 

According to Thomford et al. (2015), the use of 

medicinal plants for therapeutic purposes has traditionally 

earned widespread acceptability for health care in local 

communities around the world, owing to cheap or no cost, 

poverty, scarcity, or a lack of access to modern 

pharmaceuticals. Extracts from medicinal plants and their 

bioactive metabolites have proven to be effective in the 

treatment and prevention of many diseases. Stinging nettle, 

or Urtica dioica, is an important medicinal herb from the 

Urticaceae family. Nettle is an herbaceous perennial-

blooming herb that has long been renowned for its 

therapeutic value in folk medicine (Awoyemi et al., 2022). 

Where Edirne et al. (2010) reported that the various 

phytochemicals found in the leaves and roots of Urtica 

dioica (Nettle) extract could be used for many therapeutic 

purposes, such as treating infertility. 

Urtica dioica L. (stinging nettle) is a perennial 

herb that grows in temperate and tropical areas including 

northern Africa, Europe, Asia, and North America. It has 

long been used as a traditional herbal medicine for several 

illnesses, and as a nutritional supplement. The plant's 

aerial parts are also used in traditional medicine 

(Albadawi et al., 2024). With the leaf appearing in 

numerous cultures for a varied variety of ailments, 

including diabetes, asthma, and hypertension (Mohamed 

et al., 2024) 

Chemically, stinging nettle is a complex mixture 

of water and alcohol-soluble compounds, including 

phenolic, sterols acids, proanthocyanidins, coumarins, 
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lectins, flavonoids and their glycosides, fatty acids, 

vitamins, polysaccharides,  carotenoids,  and minerals. The 

leaves contain amino acids, flavonoids, carotenoids, 

phenolic acids, and fatty acids. Nettle-derived compounds 

such as rutin, kaempferol, and vitamin A have been 

demonstrated to have anti-inflammatory, antioxidant, 

immunomodulatory, and anticancer properties (Albadawi 

et al., 2024; Devkota et al., 2022). Urtica dioica leaf 

extract with high quantities of quercetin, esculetin, 

scopoletin, and rutin showed anti-inflammatory and 

antioxidant activity in diabetic mouse hippocampal 

neurons (Albadawi et al., 2024; Patel et al., 2018). It 

includes several beneficial compounds for human health, 

such as polyphenols, triterpenoids, sterols, flavonoids, 

lectins, and fatty acids. Clinically important mechanisms 

include antioxidant and anti-inflammatory effects, 

suppression of 5α-reductase and aromatase, and 

antiproliferative and cell cycle arrest in malignancies. 

Preclinical studies have demonstrated benefits in both 

benign prostate hyperplasia or hypertrophy (BPH) and 

prostate cancer cell lines, as well as the prevention of 

diabetes-induced reproductive dysfunction (Leisegang, 

2021). This plant has also been reported to have anticancer 

(Durak et al., 2004), anti-inflammatory (Hajhashemi, 

and Klooshani, 2013), anti-osteoporotic (Gupta et al., 

2014), antihypertensive, hypoglycemic, hepatoprotective 

(Roschek et al., 2009), testicular protective effects, and 

the ability to improve the quality of spermatozoa and 

sperm parameters (Jalili et al., 2014). 

Potassium bromate is a colorless, odorless white 

crystal or powder, highly soluble in water and less soluble 

in acetone, dimethyl sulfoxide, ethanol, methanol, and 

toluene (National Toxicology Program, 1992) (Thompson 

1992). In distilled water, potassium bromate degrades to 

form potassium bromide (KBr) and oxygen (O2). 

However, under the optimum conditions, it is converted to 

potassium bromide, which is not harmful for consumption. 

Potassium bromate is an oxidizing agent that is used 

throughout the baking process for fermentation and 

proofing. As a result, potassium bromate is a popular food 

additive in bread to improve its baking effect, as well as in 

textile dyeing and as a neutralizer in the cosmetic industry. 

However, numerous reports have documented its harmful 

impact on human health. The IARC considers it a probable 

human carcinogen and classifies it as 2B (Shanmugavel et 

al., 2020; Sahu et al., 2016). It has also been reported to 

cause some acute health consequences, such as abdominal 

pain, diarrhea, and irritation to the mucous membrane of 

the upper aero digestive tract, and vomiting (Nkwatoh et 

al., 2023; Adebiyi et al., 2022). As a result, many 

governments around the world have partially or entirely 

outlawed it.  

The purpose of this study is to assess the varied 

impacts of stinging nettle extract on the histological and 

physiological changes of male rabbit reproductive organs 

treated with potassium bromate. 

 

II. METHODOLOGY 

2.1. Preparation of leaves extract of Nettle 

Nettle leaves were collected and washed with 

distilled water, after that were dried in the oven. The dried 

leaves were blended to powder using a kitchen blender. 10 

g of the powdered leaves was soaked in 100 ml distilled 

water with intermittent shaking as a cold maceration 

extraction. The root extract was concentrated using a 

rotary evaporator and further using a water-bath. The 

resulting solution was filtered to obtain the pure extract, 

which was then distributed into 10 ml test tubes and 

centrifuged at 3500 rpm for 20 minutes. The filtered 

extract was collected and condensed with a rotary 

evaporator to get the dry extract. Next, refrigerate the 

extract until needed, then dilute it with 1 mL of distilled 

water for each dosage. 

2.2. Preparation of potassium bromate 

Potassium bromate (KBrO₃) was prepared with a 

concentration of 1% by dissolving 1 g of potassium 

bromate powder in 100 ml of distilled water in a glass 

flask. 

2.3. Animal experimental model 

16 male rabbits with an average of 845 g (829-

890g) were picked from the animal home. The rabbits 

were grouped into 4 treatment groups; each group 

consisted of 4 rabbits (4 rabbits per cage). Cages were kept 

in a well-ventilated room with typical circumstances 

(25±2°C, 55-60% RH, 12:12 h light/dark cycle).  

❖ Group I: (Control): Without any treatments (as 

control). 

❖ Group II: This group's rabbits were given 2 ml 

potassium bromate each for 3 days. 

❖ Group III: This group's rabbits were given 2 ml 

Urtica dioica extract each for a week. 

❖ Group IV: This group's rabbits were given 2 ml of 

potassium bromate each for three days, and on the 

fourth day, they were followed by 2 ml of nettle 

extract each for a week. 

2.4. Characteristics studied 

At the end of the experimental period after 10 days, the 

following characteristics were studied on all rabbits in the 

experiment: 

❖ Rabbits weight (g). 

❖ Testis weight (mg). 
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❖ Semen quality: Sperm analysis which contain 

(sperm motility, sperm concentration, sperm 

counts, sperm morphology, and semen viscosity), 

were determined according to WHO protocol 

2010. 

❖  Testosterone concentration in blood (ng/ml). 

2.5. Statistical analysis 

One-way analysis of variance (ANOVA) was 

used with SPSS to evaluate differences between groups. 

The least significant difference (LSD) test was used as a 

post hoc test for intergroup comparisons, and p value 

˂0.05 was considered statistically significant. 

 

III. RESULTS AND DISCUSSION 

The data in the following graphs (1, 2) illustrate 

the effect of dosing male rabbits with potassium bromate 

and nettle extract on the weight of rabbits and testicle 

weight. The results show that using potassium bromate 

alone or with nettle extract reduced the weight of male 

rabbits by 26.95% and 19.18%, respectively. On the 

contrary, treating male rabbits with nettle extract increased 

the weight of rabbits at the end of the experiment by 

23.61% (fig.1). On the other hand the testicle weight 

decreased by 190.39%, 25.83%, and 71.59% for each of 

the samples treated with potassium bromate, nettle extract, 

and the mixture of both compared to the control, 

respectively (fig.2). This results agree with Elsheikh et al. 

(2016), where reported the usage of potassium bromate in 

water led to reduce weight of testicle in rates. Similarly, 

many researchers found that endocrine disrupting 

chemicals reduce pubertal body weight. Factors known to 

alter thyroid function are also accused of limiting 

physiologically active iodine (Klinefelter et al., 2004; 

Elsheikh et al., 2016). 

 

Fig. 1 Effect of potassium bromate and nettle extract on rabbits weight (g) 

 

The findings in figure 3 revealed that the 

hormone testosterone levels in the blood increased when 

using nettle extract, reaching 30.45 ng /ml with an increase 

of 7.56% compared with the control. On the contrary, the 

use of potassium bromate has negative effects on the level 

testosterone, where its concentration, was reduced by 

84.79% and 98.76% compared with control and exposure 

rabbits, respectively. On the other hand, the results showed 

that using nettle extract on rabbits that were previously 

dosed with potassium bromate led to an increase in the 

testosterone level in the blood compared to those that were 

dosed with potassium bromate and were not treated with 

nettle extract, where increased from 15.32 to 28.01 ng/ml. 

These results were consistent with those explained by 

Gheth et al. in 2021, where they explained the negative 

effect of using potassium bromate on testosterone levels in 

the blood of mice. They concluded that reduced 

testosterone secretion was most likely caused by increased 

oxidative stress and the degradation of Leydig cells 

(Jasim, 2024). 
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Fig. 1 Effect of potassium bromate and nettle extract on rabbits weight (g)
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Fig. 2 Effect of potassium bromate and nettle extract on testicle weight (mg) 

 

 

Fig. 3 Effect of potassium bromate and nettle extract on hormone Testosterone level in the blood (ng/ml) 

 

Epididymal Sperm quality: 

As rabbits were given potassium bromate, 

epididymal sperm motility, progressive motility, sperm 

count, and viability all decreased dramatically, also sperm 

cells with aberrant morphology increased significantly as 

compared to control groups. In contrast, the use of nettle 

extract increased the concentration, quantity, and quality 

of sperm.  On the other hand, the co-treatment with nettle 

extract reduces the harmful effect of potassium bromate 

while improving sperm quality.  
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Fig. 2 Effect of potassium bromate and nettle extract on testicle weight 
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Fig. 3 Effect of potassium bromate and nettle extract on hormone 
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Data in the following figure (4) showed that, the 

impact of potassium bromate and nettle extract on the 

count of sperm in rabbit semen. Where the rabbits were 

given potassium bromate, the sperm concentration in the 

semen reduced by 77.67% compared to the control group. 

While using nettle extract increased the quantity of sperm 

in rabbit semen by 25.06% and 122.18% compared to the 

control and potassium bromate groups, respectively. When 

using nettle extract with rabbits that were treated with 

potassium bromate beforehand, it led to a relative 

improvement in the number of sperm in the semen 

compared to the group of rabbits that were treated with 

potassium bromate, as it increased by 55.52%. 

These results are consistent with what Elsheikh 

et al.(2016), explained in experiments conducted on mice 

when potassium bromate was used in drinking water, 

which led to major deformities in the seminiferous tubules, 

which led to them being devoid of sperm. 

 

Fig. 4 Effect of potassium bromate and extract on sperm concentration in semen 

 

The results in Table 1 showed that the exposure 

of animals to potassium bromate had a considerably lower 

sperm count, increased semen viscosity, led to motility 

distracted and random of sperm, and also led to 

abnormalities in the sperm, as the head became spherical 

and the tail short, fractured, and divided. But these 

perturbations were attenuated by using nettle extract. 

These results agreed with many studies; the effect of 

giving male rats dosages of potassium bromate was 

examined in terms of morphological changes in sperm 

cells. Where reported, potassium bromate significantly led 

to an increase in sperm morphological abnormalities. Also, 

potassium bromate affected the number and motility of 

epididymis sperm and increased the incidence of defective 

sperm. This demonstrates how artificial food additives 

may have an impact on reproductive health (Airaodion et 

al., 2022). 

Table 1 Effect of potassium bromate and nettle extract on epididymal sperm quality of rabbit samples 

Treatment Semen 

Viscosity Motility Abnormalities Count 

Control Natural Natural and one-way Natural, oval head, straight, movable tail More 50 

Potassium bromate More viscous Distracted and random Head spherical, tail short, broken and divided 10 

Nettle extract Natural Natural and one-way Natural, oval head, straight, movable tail More 50 

Potassium bromate 

+ Nettle extract   

Less viscous Natural and one-way There are some deformities in the head. Not less 

than 40 

400.35

225.34

500.67

350.45

Control Potassium bromate Nettle extract Potassium bromate +

nettle extract

Fig. 4 Effect of potassium bromate and nettle extract on Sperm 

concentration (106)

sperm concentration
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IV. DISCUSSION 

Low epididymal weights are caused by growth 

retardation and azoospermia as a result of testicular 

hypoplasia. The histological sections of the testes 

indicated significant hypoplasia of the testicular structure 

as well as impaired spermatogenesis. These changes are 

likely owing to an iodine shortage caused by KBro3 

supplementation in water. Iodine helps to decrease 

oxidative stress, a known factor that triggers germ cell 

death, because it neutralizes hydroxyl ions (Sahoo et al., 

2008). Furthermore, it is possible that potassium bromate 

altered the antioxidant activity of iodine and its carbon-

bonded metabolites, as well as iodolactones, disrupting 

thyroid gland functions and reducing growth rate, 

epididymal, and testicular weights (Smyth et al., 2009). 

The iodine deficit caused by potassium bromate may have 

impeded the manufacture of thyroid hormones, which are 

crucial for coordinating physiology within and between 

cells and tissues, and so impaired the growth and function 

of the gonads (Crockford, 2009). Potassium bromate 

causes iodine deficiency in the testes, making them 

sensitive to oxidative stress due to their high 

polyunsaturated fatty acid content and weak antioxidant 

defenses (Elsheikh et al., 2016). 

 

V. CONCLUSION 

After assessing the effect of potassium bromate 

and nettle extract on the histological, physiological 

changes, and Epididymal sperm quality of the male 

reproductive organs of rabbits. The assessment showed 

that potassium bromate had a negative effect on testicular 

weight and semen quality and caused sperm abnormalities 

and reduced sperm count, while the use of nettles 

overcame these negative and toxic effects of potassium 

bromate administration for male rabbits. 
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