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Original Research Article 1 

Anti-fertility Effects of Ethanol Extract of Salacia lehmbachii root bark in Albino rats 2 

ABSTRACT  
Aim: With the reported impairment of male fertility by herbal remedies in the 
literature, ethanol extract of the root bark of Salacia lehmbachii, a commonly used 
remedy by locals for febrile illnesses, was studied to evaluate its effect on the 
fertilization potential of sperm cells in rats.  
Methodology: Twenty four sexually mature male rats weighing 220-250g and 24 
virgin female rats weighing 150-180g were used for this study. The male rats were 
randomly assigned 4 groups (n=6), labeled Control, A, B and C. Control rats 
received 2 mL of distilled water (vehicle) orally. Groups A, B and C received 250, 
500 and 750mg/kg body weight of ethanol extract of Salacia lehmbachii root bark 
(ESLR) respectively. Preparation of extract was by Soxhlet extraction of petroleum 
ether defatted plant residue using ethanol. Administration to the rats was orally 
using a cannula for 56 days.  Natural ovulation was induced in the female rats after 
which they were paired one to one with the treated male rats and allowed overnight 
for mating. Vaginal smears from the female rats were examined for sperm cells the 
next morning as evidence of successful mating. Fertility indices were computed for 
the male rats.  The rats were weighed, anaesthetized and the testes and left cauda 
epididymis harvested. Testicular weights and lengths were taken. Sperm from the 
left cauda epididymis was analyzed with an automated semen analyzer for counts 
while morphological characteristics were assessed with a microscope. 
Results: There was a significant (P<.05) dose dependent decrease in testicular 
weights, sperm indices and fertilizing potential in treated rats. More primary and 
secondary sperm abnormalities were seen in treated rats and testicular cyto-
architecture was altered at high doses. 
Conclusion: At the doses used in this study, ESLR decreases fertility in male rats. 
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1. INTRODUCTION 4 
Fertility and conception are fundamental to the propagation of life. Conception usually follows sexual 5 
interaction between mature males and females. When conception fails to occur with up to 12 months of  6 
sexual activity without contraception, infertility is considered [1]. Infertility is a global problem and may be 7 
contributed to by either the male partner, the female partner or by both partners. It is a veritable cause of 8 
emotional and psychological distress [2,3]. Thirty percent (30 %) of all cases of infertility has been 9 
documented as being attributable to the male factor [4]. Male fertility involves a process of 10 
spermatogenesis which should normally yield adequate quantities and quality of spermatozoa. There 11 
should also be a normal desire and ability to copulate [5]. These processes are controlled by male 12 
reproductive hormones. Spermatogenesis requires adequate numbers, quality and activity of Sertoli and 13 
Leydig cells in the testes as well as the supporting sustentacular cells [6]. Inadequacies in these cells 14 
states may result in abnormal sperm indices like low count, poor quality, or both.  Abnormal sperm indices 15 
have been identified in about 90%  cases of male infertility [7]. Although the causes of sperm 16 
abnormalities are unknown in 30- 40% cases, certain therapeutic agents including herbal remedies have 17 
been implicated as aetiological factors [8, 9].  18 

The use of herbal preparations for the treatment of many endemic ailments is in common practice 19 
especially in developing countries.  Often, such preparations are in form of plant extracts, some of which 20 
have been shown to adversely affect sperm parameters [10,11,12,13,14]. Salacia lehmbachii (Family, 21 
Celastraceae) is a medicinal plant about 3 meters in height, found commonly in the Southeastern states 22 
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of Nigeria especially Bakassi forest reserves and parts of Southern Cameroun. It is used by the locals in 23 
these places for the treatment of malaria and other febrile illnesses. The median lethal dose (LD50) of the 24 
aqueous root bark extract of the plant was found to be above 5000 mg/kg in albino rats and to contain 25 
alkaloids, glycosides, flavonoids, tannins, saponins and polyphenols [15].  The biological activities of this 26 
plant have been documented [15, 16, 17, 18]. The antimalarial action of the plant has been scientifically 27 
established (Essien  AD, University of Calabar, Calabar, Nigeria, unpublished results).The ethanol extract 28 
of the plant’s root bark has been reported to have inhibitory effect on serum levels of male reproductive 29 
hormones [19]. The current study was designed to evaluate the effect of ethanol root bark extract of the 30 
plant on male fertility indices such as sperm parameters, success in mating and fertilizing potential of 31 
sperm in male albino rats.  32 

2. MATERIAL AND METHODS  33 
2.1 Collection and identification of plant material :  34 
The roots of salacia lehmbachii were sourced from Watt market, a local market in Calabar, capital of 35 
Cross River State, Nigeria.  Authentication of the plant was undertaken by Botanists in the department of 36 
Botany of the University of Calabar and a Voucher Specimen with herbarium number 688 deposited 37 
therein.   38 
2.2 Preparation of the extract:  39 
The roots were washed with water to remove dirt and dried in an electric oven, thermostatically controlled 40 
at 400 C, for 12 hours. The bark was obtained by striking the dry roots on a hard surface and the pieces 41 
obtained pulverized into a coarse powder with a hand operated grain mill (Corona®, Columbia). The root 42 
bark powder was stored in an airtight container. Five hundred grammes of the root bark powder was 43 
Soxhlet extracted in a two-stage process beginning with petroleum ether (99.9%, Sigma Chemical 44 
Limited, USA) at 650C as solvent for twelve hours to remove fats. The petroleum ether residue was dried, 45 
weighed and re-extracted with ethanol at 600C for 72 hours to give ethanol extract solution which was 46 
evaporated to dryness using a rotatory evaporator at a reduced temperature of 450C in-vacuo. The solid 47 
extract was weighed, put in a clean specimen bottle and preserved in a refrigerator, until required for the 48 
experiments.  49 
2.3 Experimental animals:  50 
Sexually mature male albino rats weighing between 220 - 250 g and twenty four virgin female rats within 51 
the weight range of 150-180g were sourced from the animal house of the department of Pharmacology, 52 
University of Calabar and used for the study. They were housed in adequately ventilated plastic cages, 53 
each containing six properly identified rats. The animals were acclimatized for seven days to normal 54 
laboratory conditions (relative humidity: 50±5 %, temperature: 28±20C,12hr of light-dark cycle and good 55 
ventillation) before the start of the experiment and maintained at the same conditions throughout the 56 
duration of experimentation. They were fed ad libitum with standard rat chow (Agro-Feeds, Calabar) and 57 
water (Water board, Calabar). The guidelines on Care and Use of Laboratory animals [20] were strictly 58 
observed. The experimental protocols were examined and approved by the appropriate ethics committee. 59 
2.4 Animal treatment:  60 
Twenty four male rats were randomly divided into four groups of six rats per group. The groups were 61 
labeled as Control, A, B and C. Control group rats were given 2mls of distilled water, the vehicle for the 62 
extract, while rats in groups A, B and C were treated with 250, 500 and 750mg/kg body weight of the 63 
ethanol extract of Salacia lehmbachii root bark respectively. Administration which was orally using a 64 
gastric cannula was carried out daily for 56 days between the hours of 9 a.m. and 10 a.m. to mitigate the 65 
effect of the circadian rhythm. The female rats were not treated. 66 
2.5 Evaluation of the fertility potential of the ma le rats:  67 
The method described  by Yakubu and Afolayan [21] was adopted  with slight modifications.  At the end 68 
of the 56 day period, the control and treated male rats were caged individually.  Ovulation in the female 69 
rats was induced by the natural method [22]. In this method, male and female rats are put in a single cage 70 
separated by wire gauze which allows enough closeness for sexual arousal but without the possibility of 71 
physical contact. The rats were allowed adequate food and water and kept in that state for four days. On 72 
the 5th day, vaginal smears of the female rats were microscopically examined to ascertain if they were in 73 
the estrous phase. Each treated male rat was then paired with an ovulating female rat and mating was 74 
allowed to continue overnight. The female rats were observed the next morning for sperm plug in the 75 
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vagina or sperm cells in the vaginal smears as evidence of successful mating. The following were used 76 
as fertility indices for the male rats:  77 
i) Percentage mating success (number of mated rats / number of rats paired x 100)  78 
ii) Percentage quantal frequency (number of pregnant rats/number of mated rats x 100) 79 
iii) Percentage fertility success (number of pregnant rats / number of rats paired x 100) 80 
2.6 Evaluation of sperm characteristics:   81 
At the end of experimentation period, animals were weighed, anaesthetized with chloroform vapour and 82 
sacrificed. The testes and epididymis were harvested and cleaned in between filter papers. The weight 83 
and axial measurements of each testis was obtained. Semen was collected from the epididymis as 84 
described by Oyeyemi and Ubiogoro [23] and the samples used to assess sperm parameters using an 85 
automated sperm analyzer ((Semelog, Semesco 150, Tokyo).  Morphological characteristics of the sperm 86 
were evaluated with a light microscope (Olympus/3H, Japan).   87 
2.7 Histological examination of rat testes:   88 
Testes from sacrificed rats were fixed in 10% formalin and embedded in paraffin. Sections, 5 microns 89 
thick were prepared, stained with Hematoxylin and Eosin (H&E), examined under a light microscope 90 
(Olympus/3H, Japan) and photomicrographs obtained at magnifications 100 and 400. 91 
2.8 Statistical Analysis:   92 
Data obtained from the study was processed using Statistical Package for Social Sciences (SPSS) 93 
version 20 and results presented by descriptive statistics  as means ± standard error of mean (SEM).  94 
Turkey’s multiple comparison post hoc testing was carried out to compare the different study groups. 95 
Students t-test was used to compare significant differences between treated and control groups at 96 
discreet dose levels. Differences were considered significant at P values of P<0.05. 97 

3. RESULTS  98 
Treated rats produced significant (P<0.05) dose dependent reduction in the weights and lengths of testes 99 
compared to control (Table 1). Fertility indices namely mating success, quantal frequency and successful 100 
fertilization were significantly reduced (P<0.05) at high doses (500mg/kg and 750mg/kg) of the extract 101 
while low dose (250mg/kg) produced no adverse effects (Table 1). 102 

The extract significantly depressed sperm count (P<0.05) at all doses as shown in the comparison of the 103 
treated groups with control (Table 1). Sperm motility and morphology were also impaired at all doses but 104 
the impairment in each case was only significant (P<0.05) at the highest dose of 750mg/kg (Fig. 1).  105 

Morphological abnormalities of the sperm cells namely pin head, headless tail, tailless head, rudimentary 106 
tail, bent tail and bent mid-piece were also observed (Table 2). Compared to the control group pin head 107 
abnormality rate was significantly higher (P<0.05) in the treated group at high doses (500 and 750mg/kg) 108 
of the extract. Increase headless tail abnormality rate was not statistically significant (P>0.05). However at 109 
high doses of the extract, (500 & 750mg/kg), tailless head abnormality was significantly increased 110 
(P<0.05) in a dose dependent manner, while the percentage of cells with rudimentary tails was not 111 
significantly increased (P>0.05). Sperm cells with bent tail abnormality were also not significantly 112 
increased (P>0.05) in numbers while those with bent mid-piece abnormality showed a significant increase 113 
(P<0.05). 114 

Testicular tissue sections of rats treated with 250mg/kg of the extract showed no visible histological 115 
changes (Fig. 3), but a higher dose 500mg/kg  there were degenerating germ cells in several 116 
seminiferous tubules (Fig. 4) and at the highest dose (750mg/kg), several degenerating seminiferous 117 
tubules (ST) and loss of interstitial space integrity were observed (Fig. 5). 118 

Table 1. Effects of ethanol root bark extracts of salacia lehmbachii on testicular weights and lengths; and 119 

fertility indices of male rats. 120 
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Parameters Control           Group A            Gro up B             Group C 
                  250mg/kg           500mg/kg             750mg/kg  

Testes wt (g)  

Testes long.  
length (mm) 

Testes trans. 
 length (mm) 

Mating success 
 n (%) 

Quantal frequency 
 n (%) 

Fertility success  
n (%) 

Sperm count  
(x106 cells/µL) 

Percentage  
liveability 

1.10±0.55        1.00±0.81         0.96±0.74*       0.72±0.02*ab  

18.99±0.12      18.84±1.03        17.22±0.35*.     16.67±0.29*ab 

 
10.53±0.15      10.03±1.13         8.39±0.55*       7.29±0.29*ab 

6 of 6(100)       5 of 6(83.3)       4 of 6(66.7)*a     3 of 6(50.0)*ab 

6 of 6(100)       5 of 5(100)        2 of 4(50.0)*a     1of 3(33.3)*ab 

6 of 6(100)       5 of 6(83.3)       2 of 6(33.3.0) *a  1of 6(16.7)*ab   

583.5±0.12       415.06±0.12*      386.19±0.12      301.12±0.12*ab 

85.00±2.04        81.25±4.27        84.52±3.23       82.50±1.44 

Legend: 121 

Values are in percentages  122 

* = significantly different from control at P<0.05,  123 

a= significantly different from value for 250mg/kg at  P<0.05   124 

b= significantly different from value for 500mg/kg at P<0.05 125 

Table 2. Sperm cell abnormalities in the treated and control rats. 126 
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Sperm abnormality (%) 

Control                  Group A               Group B                    Group C 

                              250mg/kg            500mg/kg                  750mg/kg      

Pin head 

Headless tail 

Tailless head 

Rudimentary tail 

Bent tail 

Bent mid-piece 

6.75±0.29               7.10±0.41            8.05±0.48*a             9.25±0.25*ab 

1.75±0.48              1.85±0.31            1.88±0.63                1.87±0.25 

3.15±0.33              3.75±0.21            5.00±0.24*a             6.23±0.31*ab 

1.25±0.11             1.34±0.10            1.42±0.08                 1.40±0.09 

4.50±0.32             6.01±0.38*           6.55±0.41*                7.40±0.40*a 

5.05±0.63            6.12±0.58*           7.10±0.50*a              7.35±0.48*a 

Legend: 127 

Values are in percentages  128 

* = significantly different from control at P<0.05 129 

a= significantly different from value for 250mg/kg at P<0.05   130 

b= significantly different from value for 500mg/kg at P<0.05 131 

 132 

 133 
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 146 

 147 

Magnification  x 100. H&E stain. 148 

Fig. 2  Photomicrograph of testicular tissue section of rats treated with  149 

                               Distilled water (Control) for 56 days 150 

Normal testicular tissue section showing several seminiferous tubules (ST) with lumen (L) and 151 

interstitial space (I) containing the interstitial cells.  The seminiferous epithelium shows germ 152 

cells at different stages of development.  153 

 154 



8 
 

 155 

Magnification x 100. H&E stain. 156 

Fig. 3 Photomicrograph of testicular tissue section of rat treated with 250mg/kg 157 

          Body weight of ethanol extract of salacia lehmbachii for 56 days 158 

Photomicrograph of testicular tissue section showing several seminiferous tubules (ST) with lumen (L) 159 
and interstitial space containing the interstitial cells.  There is no visible lesion.  160 

 161 

 162 

 163 

 164 

 165 

 166 

 167 

 168 
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 169 

                                                Magnification  x 100. H&E stain. 170 

Fig. 4 Photomicrograph of testicular tissue section of rat treated with 500mg/kg 171 

                      Body weight of ethanol extract of salacia lehmbachii for 56 days. 172 

 173 

Photomicrograph of testicular tissue section showing several seminiferous tubules (ST) 174 

containing degenerating germ cells. The interstitial space (I) contains the interstitial cells.  175 

 176 

 177 

 178 

 179 

 180 

 181 
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 182 

                                                Magnification  x 100. H&E stain. 183 

                 Fig. 5 Photomicrograph of testicular tissue section of rat treated with  184 

                             750mg/kg body weight of ethanol extract of salacia lehmbachii 185 

Photomicrograph of testicular tissue sections showing several degenerating seminiferous tubules 186 

(ST) and loss of interstitial space (I) integrity. 187 

4. DISCUSSION  188 
The evaluation of certain andrological parameters is important in the determination of fertility in males [24-189 
26]. When the percentage of sperm cell abnormalities in semen reaches a critical level (≤ 10%), male 190 
infertility may result [27].  The weight of the testis is a known sensitive end point used for assessment of 191 
the direct effect of a compound on testicular cells. Alterations in testicular cell activity may affect the 192 
metabolic and secretory functions of the gland [28]. In this study, testicular sizes obtained by 193 
measurements of the longitudinal and transverse dimensions and weights of the testes were significantly 194 
reduced (P<.05) in rats treated with high doses (500, 750mg/kg) of extract compared to the control group. 195 
The alterations in testicular size may explain the observed changes in sperm indices.  To affect testicular 196 
size, much of the extract would have gained entry into testicular cells to affect its functions. This is in spite 197 
of the blood-testis barrier known to restrict entry of xenobiotics into testicular tissue [29], It has been 198 
established that  a healthy testicular and epididymal microenvironment is necessary for proper 199 



11 
 

spermatogenesis [30] and any disturbance to this environment manifests as alterations in sperm 200 
characteristics. The observed depression in sperm parameters (total sperm count, motility and 201 
morphology) in the extract-treated rats may thus have been from disturbance of epididymal 202 
microenvironment.  203 
Sperm count depicts fairly accurately, the efficiency of spermatogenesis as it shows the picture at all 204 
stages of sperm production, and has a high correlation with fertility [31].  Findings of significant decrease 205 
(P<.05) in sperm count in treated rats compared to control may be from inhibited spermatogenesis. 206 
Although low sperm count may result from direct cytotoxic action of a compound on sperm cells, this is  207 
unlikely to be the case in this study since the live/dead ratio of sperm cells in treated rats were not 208 
significantly (P>.05) different from those of the control.  209 
Sperm morphology is equally important in male fertility because a spermatozoon defective in size and 210 
shape may not undergo capitation to enable it reach and penetrate an ovum [32, 33]. Sperm motility and 211 
morphology in treated rats were significantly (P<.05) depressed in this study. Disturbance of epididymal 212 
microenvironment mentioned above may also have hindered normal maturation of the sperm cells 213 
resulting in the observed defects in shape and form rendering the sperm cells non-motile. Histologically it 214 
may be inferred that the extract, at high doses (500, 750mg/kg), has a deleterious effect on the 215 
seminiferous tubules of rats because of the finding of germ cells with various degrees of degenerative 216 
change in the testicles of treated rats.  217 
Fertility in a male rat is determined by sperm parameters, sexual desire and copulating abililty. All all of 218 
these are controlled by reproductive hormonal activity [5]. The inhibitory effect of the extract on sperm 219 
indices has already been discussed above. The observed decrease in mating success rates, quantal 220 
frequency and fertility success rates in rats treated with high doses (500, 750mg/kg) of the extract 221 
suggest that sexual desire and copulation were depressed during the period of experimentation.  The 222 
depressive effect of the extract on serum levels of male reproductive hormones in rat models had been 223 
shown in an earlier study as mentioned before. The antifertility effect of the extract may thus be attributed 224 
to its depressant effect on male sex hormones which control all aspects of male fertility. Other authors 225 
have reported similar detrimental effects on male rat fertility following treatments with medicinal plants like 226 
Carica papaya [34], Achilea mellefolium flowers [35], Hibiscus sabdariffa [10] and Quassia amara [36].   227 

5. CONCLUSION 228 
Findings from this work has shown clearly that exposure of rats to the ethanol extract of Salacia 229 
lehmbachii root bark for 56 days causes dose dependent decrease in sperm parameters, fertility indices 230 
as well as degeneration of seminiferous tubules in treated rat testes. The above indicates that frequent 231 
usage of this extract may impair fertility in the male. There is therefore the need to be cautious when 232 
using the extract for treatment of ailments in man. 233 
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