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ABSTRACT 
 

Background: Potash consumption is very common in Nigeria especially in the rural communities. It 
is often used as food additives in different doses without any regard for its toxicity.  
Aim: This study sought to evaluate the effect of potash on the sperm quality and reproductive 
hormones in male Wistar rats.  
Methodology: Thirty male Wistar rats were divided into five groups of six each. Animals in group A 
were administered distilled water while those in groups B, C, D and E were administered 250, 500, 
750 and 1000 mg/kg body weight of potash for 28-days via oral route of administration. At the end 
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of the treatment period, blood samples were collected via cardiac puncture. Sperm quality and sex 
hormones were evaluated using standard methods.  
Results: The results of this present study showed a significant (p<0.05) increase in the 
concentration of serum follicle stimulating hormone (FSH) at 500, 750 and 1000 mg/kg in a dose-
dependent manner when compared with the control group. Administration of potash significantly 
reduced (p<0.05) the concentration of serum Luteinizing hormone (LH) in all the treatment groups 
when compared with the control group. There was a significant reduction (p<0.05) in the 
concentration of serum testosterone and seminal pH sequel to the administration of potash at 500, 
750 and 1000 mg/kg body weight when compared with the control group. Administration of potash 
significantly reduced (p<0.05) the sperm count, motility and morphology of healthy male Wistar rats 
in all the treatment groups in a dose-dependent manner when compared with the control group. 
Conclusion: The results of this study showed that potash has the propensity to compromise sperm 
quality and sex hormones in male Wistar rats. This does not automatically translate to such effect 
on humans. It is recommended to be studied in future studies before being investigated in clinical 
trials. 
 

 

Keywords: Antifertility potential; potash; sex hormones; sperm quality. 
 

1. INTRODUCTION 
 
Potash is any of various mined and 
manufactured salts that contain potassium in 
water-soluble form, the name derived from pot 
ash, refers to plant ashes soaked in water in a 
pot, the primary means of manufacturing the 
product before the industrial era [1]. It is 
produced worldwide at amounts exceeding 30 
million tonnes per year, mostly for use in 
fertilizers. Various types of fertilizer-potash 
constitute the single largest global industrial use 
of the element potassium. Potassium was first 
derived by electrolysis of caustic potash (aka 
potassium hydroxide), in 1807 [2]. The old 
method of making potassium carbonate (K2CO3) 
was by collecting or producing wood ash (an 
occupation carried out by ash burners), leaching 
the ashes and then evaporating the resulting 
solution in large iron pots, leaving a white residue 
called pot ash [3]. Approximately 10% by weight 
of common wood ash can be recovered as pot 
ash. Later, potash became the term widely 
applied to naturally occurring potassium salts 
and the commercial product derived from them 
[4]. Locally known as “kaun” or “Akanwu”, Potash 
is used commonly for culinary purposes. It is 
used for cooking pulses like beans, akidi (black 
Mexican beans), fiofio (cowpea beans etc. in 
order to tenderize the pulsesso easily [5]. “Kaun” 
is also added in ewedu and okro soup (a 
Nigerian delicacy) during preparations in order to 
increase the greenness and texture of the 
vegetables [6]. No data exist about the quantity 
or dosage of potash consumed in the average 
daily meal of Nigerians. Airaodion et al [7] 
observed that potash is hepatotoxic. Its 
nephrotoxicity has also been reported [8]. 

Infertility is defined as the inability to achieve 
pregnancy after 12 months of unprotected 
intercourse [9]. Male infertility is found in 50% of 
infertile couples [10]. According to Speroff and 
Fritz [11], 55% of the reasons for infertility are 
found to be male-related and 35% to be female-
related, while 10% constitutes infertility of 
unknown origin [11]. Some of the etiologies of 
decreasing male fertility can be related to 
declining androgen levels, reduced sexual 
activity, perturbations in sperm quality, 
especially, motility, morphology, and DNA 
integrity [12]. Gonadotropin releasing hormone 
(GnRH) secreted by the hypothalamus enhances 
the release of gonadotropins i.e. follicle 
stimulating hormone (FSH) and luteinizing 
hormone (LH) from the pituitary gland [13]. LH is 
a glycoprotein that regulates testosterone 
synthesis by the extratubular Leydig cells. The 
other gonadotropic hormone, FSH controls 
spermiocytogenesis and spermiogenesis by 
regulating both the germinal epithelium and 
Sertoli cells [14]. The concentrations of these 
hormones are under negative feedback 
regulation by the gonads [15].  Testosterone is 
responsible for normal growth, development of 
male sex organs, and maintenance of secondary 
sex characteristics. An elevated intratesticular 
concentration of Testosterone is an indication of 
sperm production, and function. Testosterone 
boosts motility of sperm and epididymis function 
[16]. Inability of the pituitary gland to secrete FSH 
and LH will result in disruption of testicular 
function leading to infertility [17].  

 
Semen is an organic fluid that contains 
spermatozoa. It is secreted by the gonads and 
other accessory sex organs of male, and can 
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fertilize female ova. In humans, semen is 
composed of several components besides 
spermatozoa: proteolytic and other enzymes as 
well as fructose which is the major energy source 
of spermatozoa, and provide a medium through 
which they can move or "swim" [18]. Male 
infertility can be evaluated by the analysis of 
semen and hormonal profile [19]. This study 
sought to evaluate the effect of potash on the 
sperm quality and reproductive hormones in 
Wistar rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Experimental Design 
 
Potash was locally sourced in a market in Owerri, 
Imo State, Nigeria and was carefully preserved to 
avoid contamination. Thirty (30) healthy male 
Wistar rats (Rattus norvegicus) weighing 
between 145 and 160 g were used for the 
experiment. They were acclimatized for seven (7) 
days during which they were fed ad libitum with 
standard feed and drinking water and were 
housed in clean cages placed in well-ventilated 
housing conditions (under humid tropical 
conditions) throughout the experiment. All the 
animals received humane care according to the 
criteria outlined in the ‘Guide for the Care and 
Use of Laboratory Animals’ prepared by the 
National Academy of Science and published by 
the National Institute of Health [20]. They were 
randomly divided into five (5) groups of six (6) 
rats each. Animals in group A were administered 
distilled water while those in groups B, C, D and 
E were administered 250, 500, 750 and 1000 
mg/kg body weight of potash for twenty-eight 
(28) days via oral route of administration. At the 
end of 28 days of treatment, animals were 
anaesthetized using diethyl ether and were 
sacrificed and blood samples were collected via 
cardiac puncture. 
 

2.2 Determination of Sperm Quality 
 
The cauda epididymis were separated from both 
testes and tinged with 2 mL of normal saline then 
teased the cauda epididymis of each rat. The 
suspension was mixed through a metallic net to 
avoid any other tissue contamination. Sperms 
counts were done with the aid of hemocytometer 
according to the method of Eliasson [21]. Motility 
of spermatozoa was determined according to the 
methods of Tijee and Oentoeng [22]. Sperm 
abnormality and seminal pH were determined 
according to the method of Airaodion et al.                
[23] 

2.3 Determination of Male Reproductive 
Hormones 

 
The serum levels of follicle stimulating hormone 
(FSH), luteinizing hormone (LH), and 
testosterone were assayed using Enzyme-Linked 
Immunosorbent Assay (ELISA) according to the 
methods described in Manafa et al. [24]. 
 

2.4 Statistical Analysis 
 
The data collected were analyzed with one way 
analysis of variance (ANOVA) using SPSS 
software version 25 and were expressed as 
Mean±SEM. Duncan’s multiple ranges was used 
to separate the means. Differences were 
considered to be statistically significant when 
(p<0.05). Graph pad prism software version 8.0.2 
was used to plot the graph.  
 
3. RESULTS 
 
The results of this present study were presented 
in mean ±SEM with n = 6. This showed that 
administration of potash to 28healthy male 
Wistar Rats significantly increased (p<0.05) the 
concentration of serum follicle stimulating 
hormone (FSH) (Fig. 1) at 500, 750 and 1000 
mg/kg body weight in a dose-dependent manner 
when compared with the control group. The 
increase was more significant in 1000 mg/kg 
body weight, with no significant different at 250 
mg/kg body weight and the control group. 
Administration of potash significantly reduced 
(p<0.05) the concentration of serum Luteinizing 
hormone (LH) (Fig. 2) in all the treatment groups 
(250, 500, 750 and 1000 mg/kg body weight) 
when compared with the control group. The 
reduction was more significant at both 750 and 
1000 mg/kg body weight which are statistically 
similar to each other. There was significant 
reduction (p<0.05) in the concentration of serum 
testosterone (Fig. 3) and seminal pH (Fig. 8) 
after administration of potash at 500, 750 and 
1000 mg/kg body weight when compared with 
the control group. The reduction was more 
significant at 1000 mg/kg body weight, with no 
significant different at 250 mg/kg body weight. 
Administration of potash significantly reduced 
(p<0.05) the sperm count (Fig. 4), sperm motility 
(Fig. 5) and sperm morphology (Fig. 7) of healthy 
male Wistar rat in all the treatment groups (250, 
500, 750 and 1000 mg/kg body weight) in a 
dose-dependent manner when compared with 
the control group. The reduction was more 
significant at 1000 mg/kg body weight.
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Fig. 1. The effect of potash on the Concentration of Follicle stimulating hormone (FSH) in 
healthy male Wistar rat. Values with the same superscripts do not differ significantly from 

each other whereas values carrying different superscripts are significantly different from each 
other (p<0.05) 

 

 
 
Fig. 2. The effect of potash on the Concentration of Luteinizing hormone (LH) in healthy male 

Wistar rat. Values with the same superscripts do not differ significantly from each other 
whereas values carrying different superscripts are significantly different from each other 

(p<0.05) 
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Fig. 3. The effect of potash on the Concentration of Testosterone in healthy male Wistar rat. 
Values with the same superscripts do not differ significantly from each other whereas values 

carrying different superscripts are significantly different from each other (p<0.05) 
 

 
 
Fig. 4. The effect of potash on sperm counts in healthy male Wistar rat. Values with the same 

superscripts do not differ significantly from each other whereas values carrying different 
superscripts are significantly different from each other (p<0.05) 
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Fig. 5. The effect of potash on sperm motility in healthy male Wistar rat. Values with the same 

superscripts do not differ significantly from each other whereas values carrying different 
superscripts are significantly different from each other (p<0.05) 

 

 
 

Fig. 6. The effect of potash on sperm vitality in healthy male Wistar rat. Values with the same 
superscripts do not differ significantly from each other whereas values carrying different 

superscripts are significantly different from each other (p<0.05) 
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Fig. 7. The effect of potash on sperm morphology in healthy male Wistar rat. Values with the 
same superscripts do not differ significantly from each other whereas values carrying different 

superscripts are significantly different from each other (p<0.05) 
 

 
 

Fig. 8. The Effect of Potash on Seminal pH in healthy male Wistar rat. Values with the same 
superscripts do not differ significantly from each other whereas values carrying different 

superscripts are significantly different from each other (p<0.05) 
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4. DISCUSSION 
 
Potash has been used from time immemorial as 
an agent for fertility control and suppression of 
sexual desire because it has been reported to 
cause the destruction of sperm cells 
accumulated in the male gonad [25]. It has been 
revealed that endocrine factors from brain highly 
regulate testicular functions, and hypothalamus- 
pituitary- testis circuit is core unit for maintaining 
endocrine balance and fertility, of which 
hypothalamus secrets Gonadotropin Releasing 
Hormone that stimulates pituitary gland to 
produce gonadotropic hormones i.e., luteinizing 
and follicle stimulating hormone [26,27].This 
present study was designed to ascertain the 
effect of potash on the male fertility of 28 healthy 
male Wistar rats. Potash at higher dosages (500, 
750 and 1000 mg/kg body weight) was observed 
to increase the stimulation of follicle stimulating 
hormone in the serum of healthy male Wistar 
rats. This increase might have been possible due 
to the suppressing effect on feedback inhibition 
of anterior pituitary reported by Fattahi et al. [28], 
suggesting that potash may have direct effect on 
the anterior pituitary, which invariably led to 
increase stimulation of FSH in the serum. And 
likewise, some of the hormones released by 
Sertoli cells might have influenced the increase 
in the secretion of FSH, because FSH plays a 
significant role on Sertoli cells as a result of the 
feedback on the pituitary gland [29]. This study is 
in accordance to the findings of Mann and 
Lutwak-Mann [30] who found that tubular 
damage is always accompanied with an increase 
in serum FSH. Therefore, increase in the serum 
FSH level observed in this study suggested that 
administration of potash at higher dosages could 
have caused tubular damage and the testicles of 
the animals to have insufficient capacity for 
normal spermatogenesis. 
 
Decrease in the level of luteinizing hormone in 
the serum after administration of potash in all 
treated groups might be as result of its inhibitory 
effect on sex hormones secretion. Studies 
conducted by researchers revealed that some 
substances with estrogenic activities have an 
inhibitory property on sex hormone secretion 
[29,31-33].They exert a direct inhibitory action on 
the testis, pituitary gland, causing changes in 
gonadotrophins concentrations and thus 
subsequent spermatogenic impairment, and 
changes in the concentration of neurotransmitter 
[33]. This study corresponds with the research 
conducted by Airaodion and coworker where 
administration of ethanolic extract of J. curcas 

leaves significantly reduced serum LH level in 
healthy male Wistar rat in a concentration dose 
dependent manner [29]. Reduction in the level of 
serum testosterone in this study at higher 
dosages (500, 750 and 1000 mg/kg body weight 
as a result of decrease in serum level of 
testosterone from the testicles and hormonal 
imbalance which will eventually affect 
spermatogenesis and fertility in experimental 
animals. Likewise, decreased levels of luteinizing 
hormone recorded in this study and the damage 
of Leydig cells might account for reduced 
testosterone production. Bo et al. [34] reported 
that decreased levels of serum testosterone can 
stimulate the release of gonadotropin-releasing 
hormone (GnRH) through a negative feedback 
mechanism and reduced seminal fluids secretion 
from seminal vesicles [34].This is similar with the 
previous findings of Airaodion and colleagues 
were Carica papaya leaves at higher dosages 
reduced serum level of testosterone                         
[35]. 
 
It was revealed in this study that administration of 
potash has negative effect on male fertility by 
reducing sperm pH at 500, 750 and 1000 mg/kg 
body weight, sperm count, sperm motility, and 
significantly increased sperm vitality in all 
treatment groups. This might due to ability of 
potash to inhibit steroid hormone biosynthesis as 
well as impairment of spermatogenesis and toxic 
to the sperm [36]. The reduction in sperm count 
also indicated that potash possesses the 
propensity to inhibit the activity of ATPase in all 
tissue of the animals [37], which eventually led to 
the suppression of energy metabolism. And If 
ATPase activity is inhibited, it could suppress the 
motility rate of sperm, because ATP is the main 
energy source of sperm and this could directly 
have negative impact on sperm motility. A 
decrease in pH makes the medium of seminal 
plasma to become acidic which in turn makes 
sperms highly fragile, thus leading to higher rate 
of mortality. The result of this study is similar to 
our previous finding where administration of 
ethanolic extract of J. curcas leaves significantly 
reduced sperm pH, sperm count, sperm motility 
and significantly increased sperm mortality [29]. 
Reduction in sperm abnormality in this study 
showed that administration of potash did not 
generally affect sperm fertility. This is in 
accordance with the findings of Rabiu and 
Abubakar [25] that consumption of potash has a 
little effect on sexual desire among experimental 
animals. The study has shown that active sperm 
cells, number of viable cells, total sperm count 
and normal sperm morphology are generally 
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affected by consumption of the potash          
extract. 
 

5. CONCLUSION 
 
Potash consumption is very common in Nigeria 
especially in the rural communities. It is often 
used as food additives in different doses.                 
The results of this study showed that potash             
has the propensity to compromise sperm                
quality and sex hormones in male Wistar rats. 
This does not automatically translate to such 
effect on humans. However, its regular 
consumption at high doses should be 
discouraged. And further study using human 
model is recommended. 
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