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ABSTRACT 

Wood-ash extracts are used as food additives and medicinals by different ethnic groups in Nigeria. 

Despite these uses, there is paucity of information on the possible adverse effects on the reproductive 

health in mammals. This study assessed the toxicity of aqueous wood-ash extract of Parkia biglobosa on 

reproductive organ in male albino mice. Four different dose levels of wood-ash extract of Parkia 

biglobosa [0 (control), 5, 50 and 100 mg/kg body weight] were orally administered to 20 mice (5 per 

group) for seven (7) consecutive days. After 35 days from first day of extract administration, blood 

samples were collected by retro-orbital phlebotomy and assayed for serum follicle stimulating hormone 

(FSH), Luteinizing hormone (LH) and testosterone. Mice were sacrificed subsequently by cervical 

dislocation and testes harvested to examine gonadosomatic index, sperm motility, sperm count, sperm 

morphology and testicular histopathology using standard methods. ANOVA was used to determine the 

significant difference among treatments, at P<0.05 level of significance. No significant effect was 

recorded in testicular weight, FSH, LH and testosterone levels; significant decrease in sperm motility, 

live/dead sperm and sperm count and increase of abnormal sperm cells were recorded. Frequencies of 

abnormal sperm cells were significantly higher at 100 mg/kg of the extracts than in control. Dose-

dependent depletion of spermatogenic cells were recorded in the testes of exposed mice. Aqueous wood 

ash extract of Parkia biglobosa could have damaging effects on sperms and testicular tissues, which can 

impair reproduction. 

Keywords: Wood-ash extract, Reproductive Toxicity, Sperm Quality and Quantity, Seminiferous 
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INTRODUCTION 

Infertility is one of the common problems of mammals with 

significant medical, psychological and economic 

implications (Isidori et al., 2006). Various factors have been 

indicted in male and female infertility; these include 

hereditary, environmental, biological, physical and 

behavioural factors. Among these factors, environmental 

factors (volatile organic solvents or silicones), biological 

agents (such as viruses and parasites), physical agents 

(radiation, exposure to electric shock, excessive heat), 

chemical dust, pesticides, plant extracts, alcohol, smoking, 

caffeine consumption, insufficient vitamins intake etc. have 

been reported to play significant roles in the fertility of 

dioecious organisms (Mosher and Pratt, 1991; Isidori et al., 

2006; Auta and Hassan, 2016). 

In recent years, there has been growing concern about the 

deleterious effects of chemical on developing male 

reproductive system (Sharma and Garu, 2011). Weight 

losses of the gonads as well as reduced sperm count and 

epididymal sperm motility are considered standard criteria 

for the characterization of toxic agents that may cause 

fertility problems in males (Ban et al., 1995; Queiroz-Neto, 

et al., 1997). 

Sperms morphology serves as an important and sensitive 

indicator of chemical toxicity on the reproductive cells. They 

can be used to evaluate the spermatogenic damage, fertility 

and heritable genetic changes, which provide a direct 

measure of the quality of sperm production in chemically 

treated animals (Bakare et al., 2009; Gautam et al., 2010; 

Devi et al., 2011). 

In Nigeria, the use of aqueous wood-ash extracts as food 

additives and medicinal by different ethnic groups is raising 

concern about its deleterious reproductive effects (Auta et 

al., 2015). At the moment, there is paucity of information on 

the possible adverse reproductive health effects of wood-ash 

extracts of Parkia biglobosa in mammals which is 

imperative for safety evaluation. In 2016, Auta and Hassan 

reported reproductive toxicity of aqueous wood-ash extract 

of Azadirachta indica (neem) on male albino mice. There is 

scarcity of information on reproductive toxicity of aqueous 

wood-ash extract of Parkia biglobosa. Hence, this study 

assessed the impairment of spermatogenesis by aqueous 

wood-ash extract of Parkia biglobosa in male albino mice. 
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MATERIALS AND METHODS 

Sample collection 

Fresh Parkia biglobosa (locust bean) wood was collected 

from Katsina State, North-Western Nigeria. Stalk of the 

plant carrying leaves and flowers were collected, and taken 

to the herbarium of Department of Biological Sciences, 

Ahmadu Bello University, Zaria – Nigeria for authentication 

and voucher numbers of 90051 was obtained. The woods 

were processed into ashes by open air burning and extracted 

using percolation method described by Auta and Hassan 

(2015). 

Toxicity Study 

The reproductive toxicity study in male was carried out 

using methods described by WHO (1999), Dong et al. 

(2008), Bakare et al. (2009) and Alabi and Bakare (2014). 

A total of 20 apparently healthy adult male mice were 

grouped in five (5). Group 1, which served as control was 

orally, administered distilled water while groups 2, 3 & 4 

received 5, 50 and 100 mg/kg bw aqueous wood-ash extract 

of P. biglobossa for five (5) consecutive days. They were 

kept in plastic cages with five (5) mice per cage in an 

environment of approximately 12 hour light/dark cycle, a 

temperature of 24°C (±3°C). The mice were supplied with a 

standard diet and water ad-libitum. 

At 5weeks (35days) from the first administration, the mice 

were sacrificed by cervical dislocation and their caudal 

epididymis surgically removed, sperm smears were prepared 

from the epididymis. Gonadosomatic index, sperm motility 

and sperm count (WHO, 1999), Sperm morphology (Talebi, 

et al., 2013) FSH, LH and testosterone hormones were 

measured using microplate immunoenzymometric assay 

method (ELISA). Histopathology of testes was also carried 

out using H&E. 

 

Blood Collection and Hormonal Assays 

Immediately after sacrificing, the bloods were collected into 

plain 1.5 ml eppendough tubes. The blood were left to 

coagulate and then centrifuged at 3000 rpm for 30 minutes to 

separate the serum. The separated serums were stored at -

20°C for subsequent hormonal analyses. The circulating 

levels of testosterone, FSH and LH were determined using 

radioimmunoassay kits. TAC was also determined. The body 

weight of each mouse was determined before sacrificing. 

After sacrifice and dissection, the testes were removed and 

weighed to determine the gonadosomatic index: 

Semen Analysis 

Assessment of sperm motility was carried out according to 

Robb et al. (1978) and WHO (1999). In brief, 10 μL of the 

sperm suspension was placed on a microscopic slide and 

covered with slip. Slides were examined under the 

microscope. A minimum of five microscopic fields were 

assessed to evaluate sperm motility of at least 200 sperm for 

each mouse (Robb et al., 1978). 

 

The dissected epididymis of each animal was transferred into 

10 mL Ham's F10 medium and cut to small slices, in order 

for the sperm to swim out into the medium. After 10 min of 

diffusion, 1 mL of the solution was diluted with 9 mL 

formaldehyde fixative. The diluted solution was transferred 

into each chamber of Neubauer haemocytometer and sperm 

heads was manually counted under a microscope. Sperm 

count was performed according to methods described by 

Robb et al., (1978) and WHO (1999) and data were 

expressed as the number of sperm per mL. 

 

The left epididymis was obtained after sacrifice and 

dissection of the mice. The epididymis was carefully cut off 

from the testis, making sure the content was not spilled. It 

was placed into the prepared eosin stain in a watch glass. 

The epididymis was teased properly to ensure uniform 

distribution of the sperms in the stain (Robb et al., 1978). 

After teasing, the content was left within the watch glass and 

covered for 45 mins. This content was later mixed. Using a 

micropipette, 3 droplets were dropped on a slide, smeared 

and air dried. Sperm smears were examined by light 

microscopy at x 40 and 100 respectively. Heads without tails 

or heads that are in contact or overlaid by other sperm(s) or 

debris were excluded (Talebi et al., 2012).  

Histological Examinations of Testes 

The weighed gonads were placed in Bouin’s fluid for 72 hrs 

to enable tissue hardening (Culling, 1974). They were then 

transferred to 10% phosphate buffered formalin for 

preservation; dehydrated in a series of ethanol dilutions and 

embedded in paraffin wax (Barnhoorn et al., 2010). Sections 

of 5µm were cut and stained with Haemoxylin and Eosin 

(H&E) and observed under the microscope for routine 

histological examination. 

 

STATISTICAL ANALYSIS 

The values are expressed as mean ± Standard error (SE). An 

analysis of variance (one way ANOVA) was used to 

determine the significance between different doses of 

exposure and was followed by Duncan Multiple Range 

(DMR) test. The significant difference between the groups 

will be considered significant at P<0.05 level. 

 

RESULTS AND DISCUSSION 

In the male reproductive system, smaller testes, lower sperm 

count and poor epididymal sperm motility are considered 

standard criteria for the characterization of toxic agents that 

may cause fertility problems in the experimental subject 

(Ban et al., 1995; Queiroz-Neto et al., 1997). 

The assessment of the weight of the reproductive organs is 

one of the most sensitive parameters for detection of a 

substance’s influence on the male reproductive system 

(Mangelsdorf et al., 2003). Among the mice exposed to 

different doses of aqueous wood ash extract of P. biglobosa, 

significant difference was recorded in gonadosomatic index, 

LH, FSH and testosterone concentrations in blood serum 

(Table 1). Alterations in testicular weight can indicate 

modifications in the seminiferous tubules or interstitial 

oedema and consequently in sperm production (Sellers et al., 

2007). Administration of the extracts could have produced 

pituitary hypothalamic or sex hormonal effects, as seen in 

the increased levels of LH and FSH which in turn affected 

spermatogenesis or exposure, thereby resulting to 
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abnormalities in seminal fluid leading to functional or 

structural impairment of sperm similar to what was reported 

by Odeigah (1997) . Alternations in the male in serum FSH 

levels could be on the basis of the free radical theory and 

also could be as result of excessive production of reactive 

oxygen species (ROS) as reported in work done by Jervis 

and Robaire (2004). 

The results from mice exposed to different dose 

concentrations of aqueous wood ash extract of P. biglobosa 

also showed significant decrease in percentage sperm 

motility, live/dead and sperm count (Table 2). The decrease 

in sperm viability (live/dead) was consistent with reduction 

in the progressive sperm motility, which may be due to the 

effect of these extracts on the epididymis by acting as a 

spermatotoxic agent on maturing or matured spermatozoa 

(Pacifici et al., 1995). 

There is a significant increase in curved tail, curved 

midpiece, bent midpiece, looped tail and bent tail of sperm 

cells, with increase in the dose concentration of Parkia 

biglobosa wood-ash extract. Percentage of abnormal cells 

increased significantly with the dose concentration (Table 3). 

Abnormal sperm morphology recorded in this study serves 

as an important and sensitive indicator of aqueous wood-ash 

extract of P. biglobosa toxicity on reproductive cells. They 

reflect spermatogenic damage, fertility and heritable genetic 

changes, which provide a direct measure of the quality of 

sperm production in treated animals (Bakare et al., 2009; 

Gautam et al., 2010; Devi et al., 2013). This was also 

established by Wyrobek et al. (1983), who reported that 

several kinds of mutation can lead to abnormal sperm 

morphology. 

Histopathology revealed dose-dependent depletion of 

spermatogenic cells in the testes of exposed mice, with 100 

mg/kg dose group showing very thick (thickened) tunica 

albuginea, variably sized seminiferous tubules (STs), 

irregular outlines and severely depleted amounts of 

spermatogenic cells, indicating testicular atrophy (Figure 1). 

Histopathological changes in the testis, such as observed in 

the experiment affect sperm parameters; this was established 

by Yang et al. (2005). Mutation in germ cells prior to or 

during the reproductive period can be transmitted to later 

generations resulting in reproductive defects (Taylor, 1980). 

In general, damage to the sperm cell is said to occur either 

by physiological, cytotoxic or genetic mechanism (Otitoloju 

et al., 2010). 

 

Table 1: Gonadosomatic Index and Hormonal Assay of Mice exposed to aqueous wood ash extract of Parkia biglobosa 

at different concentrations 

Groups/Dose 

concentrations 

Testicular weight % (g/g 

BW x 100) LH (IU/L) FSH (IU/L) Testosterone (IU/L) 

Control 0.64 ± 0.02a 8.75 ± 0.48a 6.75 ± 0.48a 0.7 ± 0.07a 

     

5 mg/kg 0.74 ± 0.04b 11.25 ± 0.48b 9.25 ± 0.25b 1.0 ± 0.07b 

     

50 mg/kg 0.62 ± 0.03ab 11.75 ± 0.48b 9.5 ± 0.29b 0.9 ± 0.04ab 

     

100 mg/kg 0.69 ± 0.04ab 12.75 ± 1.03b 10.5 ± 1.04b 1.08 ± 0.08b 

Values are expressed as Means ± SEM (n = 4 per group). Means in same columns with different superscript letters are 

significantly different; p<0.05. 

 

Table 2: Sperm count and motility assay of mice exposed to aqueous wood ash extract of Parkia biglobosa 

Groups/Dose 

concentration Motility (%) Live/Dead (%) Volume(μl) Count (x106/ml) 

Control 91.5 ± 1.19a 98.0 ± 0.0a 5.1 ± 0 137.75 ± 1.84a 

     

5 mg/kg 73.25 ± 2.36b 97.0 ± 0.70ab 5.1 ± 0 116 ± 2.94b 

     

50 mg/kg 66.75 ± 2.36b 96.0 ± 0.71ab 5.1 ± 0 106 ± 3.49bc 

     

100 mg/kg 66.75 ± 2.36b 94.25 ± 1.65b 5.1 ± 0 102.25 ± 5.11c 

Values are expressed as Means ± SEM (n = 4 per group). Means in same columns with different superscript letters are 

significantly different; p<0.05. 
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Table 3: Sperm morphology of mice exposed to aqueous wood ash extract of P. biglobosa at different concentrations 

 

Parameters 

Experimental Groups 

0 (Control) 5 mg/kg 50 mg/kg 100 mg/kg 

Tailless head 4.25 ± 0.63 4.75 ± 0.48 4.25 ± 0.63 5.0 ± 0.41 

Headless tail 4.25 ± 0.25 4.25 ± 0.48 4.75 ± 0.63 4.5 ± 0.65 

Rudimentary tail 1.75 ± 0.48 2.75 ± 0.25 2.0 ± 0.41 2.5 ± 0.29 

Curved tail 7.0 ± 0.41 a 8.75 ± 0.25 bc 8.0 ± 0.41 ab 9.25 ± 0.25 c 

Curved midpiece 8.0 ± 0.41 a 8.75 ± 0.63 ab 9.75 ± 0.63 b 10.0 ± 0.41 b 

Bent midpiece 7.75 ± 0.63 a 9.0 ± 0 b 9.25 ± 0.25 b 10.0 ± 0.41 b 

Looped-tail 1.25 ± 0.25 a 2.0 ± 0.41 ab 2.25 ± 0.25 b 1.75 ± 0.25 ab 

Bent tail 7.25 ± 0.25 a 9.0 ± 0.41 b 9.25 ± 0.25 b 10.0 ± 1.41 b 

Total no of ABS 41.5 ± 0.5 49.25 ± 2.17 49.5 ± 1.04 53.0 ± 1.08 

Total no of NMS 367.25 ± 3.61 355.75± 4.15 350.5 ± 1.04 348.25 ± 1.65 

Total NS 408.75 ± 3.15 405.0 ± 2.04 400.0 ± 0 401.25 ± 1.25 

% of Abnormal cells 10.16 ± 0.19 a 12.17 ± 0.59 b 12.38 ± 0.26 b 13.21 ± 0.27 b 

Values are expressed as Means ± SEM (n = 4 per group). Means in same column with different superscript letters are 

significantly different; p<0.05. 

 

  

  
Figure 1: Photomicrograph of mice testes exposed to aqueous wood ash extract of P. biglobosa. Control (A) with numerous 

regular variably sized ST packed full with normal spermatogenic cells. B (5 mg/kg) shows closely packed, numerous and 

large STs with moderate amounts of spermatogenic cells. There are also a few STs (arrows) which are depleted of 

spermatogenic cells.  C (50 mg/kg) showing variably-sized STs (arrows) with irregular outline and contain moderately 

depleted amounts of spermatogenic cells. The usual gradation from basal to apical/lamina compartment is generally absent. 

D (100 mg/kg) shows tunica albuginea (star) is thickened, variably-sized STs with irregular outlines and severely depleted 

amounts of spermatogenic cells (arrows) suggestive of testicular atrophy. H&E. 100X (B-D) 400X (A). ST: seminiferous 

tubules 

 

A 

D C 

B 
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CONCLUSION 

Aqueous wood-ash extract of Parkia biglobosa caused 

decrease in sperm motility, live/dead sperms and an 

increase in the number of abnormal sperm cells, which is 

an indication of infertility. Histopathological changes in the 

testis such as vacuolation and swelling of the round 

spermatids, necrosis of the late elongated spermatids, 

numerous apoptotic cells and formation of multinucleated 

giant cells in the seminiferous tubules imply that the 

extracts have reprotoxic effects on spermatogenesis and 

mice testes. 
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