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Abstract  This study investigated the effect of the ethanol extract of the stem bark of Ficus thonningii Blume on the liver, 
kidney, and testes of adult Wistar rats. Eighteen mice (19 - 30 g bwt) were used for acute oral toxicity study of Ficus 
thonningii ethanol extract (EE) while twenty five male Wistar rats (145 - 265 g bwt) were used for sub-chronic toxicity study 
of EE. The rats were divided randomly into five groups of five rats per group and treated orally for 42 days. On the 43rd day, 
the rats were sacrificed and blood, liver, kidneys, testes were collected aseptically for biochemical study. Organ, sperm and 
biochemical parameters were determined. The data obtained were analyzed using descriptive and inferential statistics. The 
acute toxicity test showed no signs of morbidity or mortality and the median lethal dose (LD50) of the extract was higher than 
5000 mg/kg body weight. Compared to the control, extract administration for 42 days at all the doses resulted in a 
dose-dependent significant (p < 0.05) increase and decrease in testicular aspartate aminotransferase and γ-glutamyl 
transferase respectively. A dose-dependent significant (p < 0.05) decrease and increase was also observed in sperm count and 
motility, and in percentage total sperm abnormalities respectively. There was no significant (p > 0.05) difference in the 
plasma alanine aminotransferase, aspartate aminotransferase, γ-glutamyl transferase, alkaline phosphatase, total protein, 
bilirubin, urea, and creatinine of the treated groups when compared to the control. Histological studies on the liver, kidney 
and testes revealed degenerative changes only in the testes. The study concluded that the ethanol extract of F. thonningii had 
deleterious effects on the testes but not on the liver and kidney, at all administered doses (250, 500, 750, 1000 mg/kg body 
weight) of the ethanol extract.  
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1. Introduction 
The use of traditional and herbal medicine is widely 

practiced in Nigeria and Ficus thonningii is one of such plant 
used in Nigeria folkloric medicine. Ficus thonningii is a 
multistemmed tree of the Moraceae family. It is a fruit 
bearing tree that has been used traditionally for treating 
diseases. The tree is mainly distributed in the upland forests 
of tropical and subtropical Africa and it grows best in light, 
deep and well-drained soil [1]. 

Ficus thonningii leaves has been used traditionally to treat 
diarrhoea, gonorrhoea, diabetes mellitus [2], bronchitis, 
urinary tract infections [3], mental illness [4], bone 
movement disorders, ringworm, thrush, scabies, and 
athlete’s foot rot [5, 6]. Ficus thonningii exudes white, sticky 
latex that turns  pinkish with time [7].  The latex has been  
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traditionally used for treating fever, tooth decay and 
ringworm [5, 7], cataract in the eye [5], and as a vermifuge 
[8]. The roots of the plant have been reportedly used for 
preventing miscarriages and for stopping nose-bleeding [9]. 
Additionally, the roots are also used for relieving stomach 
pains, diarrhoea, pneumonia and chest pains [2, 10]. Stem 
bark extract of Ficus thonningii is commonly used for the 
treatment of sore throat, arthritis, diarrhoea, ulcers [10] and 
to enhance fertility [11]. Furthermore, modern 
pharmacological studies have demonstrated that F. 
thonningii extract or its active constituents have 
antimicrobial [12], antiprotozoal [13], antifungal [14], 
antihelmintic [15], antioxidant [16, 17] anti-inflammatory 
[18] and antipsychotic [19] effects. 

There were no histopathological changes in the liver, 
kidney, spleen, ovary, uteri and lungs of adult female Wistar 
rats treated with methanol extracts (200, 400 and 1000 mg/kg 
body weight) of F. thonningii leaves for 21 days [20]. Oral 
administration of aqueous leaf extracts (250 and 500 mg/kg 
body weight) for 15 days in adult Wistar rats resulted in no 
mortality, no haematological derangements and no clinical 
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signs of toxicity observed within 72 hours after 
administration [21]. The cytotoxicity of stem bark ethanol 
extract of Ficus thonningii on kidney cell lines was 
investigated and there was no observed toxicity in both distal 
and proximal tubule cell lines after treatment with plant 
extracts (600-100 μg/ml). Distal tubule cell lines showed a 
dose dependent increase in metabolism and viability [22]. 

Preparations of stem bark extract of Ficus thonningii are 
administered in most disease conditions over a long period of 
time without proper dosage monitoring and consideration of 
toxic effects that might result from prolonged usage. The 
study is therefore designed to investigate the toxic effects of 
ethanol extract of the stem bark of Ficus thonningii on the 
liver, kidney and testicular functions of male Wistar rats. 

2. Materials and Methods 
2.1. Collection and Identification of Plant Material 

Fresh stem barks of Ficus thonningii Blume (Moraceae) 
were collected from Moore Street, Ile-Ife, Osun State. The 
plant was identified and authenticated at IFE Herbarium, 
Department of Botany, Obafemi Awolowo University, 
Ile-Ife, Nigeria. The voucher specimen was deposited in the 
Herbarium and the specimen identification number is IFE 
17426. 

2.2. Experimental Animals  

The male albino rats used in this study were obtained from 
the animal house, Faculty of Pharmacy, Obafemi Awolowo 
University, Ile-Ife, Nigeria. The animals were acclimatized 
for six weeks in colony cages (5 rats or mice per cage) under 
standard laboratory conditions (12h light/dark cycle), fed 
with standard commercial pellet diet obtained from 
Ogooluwa feeds, Ile-Ife and given access to water ad libitum.  

2.3. Preparation of Ethanolic Extract of Ficus thonningii 

The dried barks of the Ficus thonningii (2.0 kg) was 
ground into fine smooth powder using impact mill. The 
powdered stem bark (500 g) was soaked in 70% ethanol (3.0 
L) for 72 hours, and filtered afterwards with a double layered 
cheese cloth. This was then filtered using filter paper 
(Whatman No. 1) and concentrated to dryness using a rotary 
evaporator Model ED-100. 

2.4. Phytochemical Screening 

The phytochemical screening of the extract and fractions 
was carried out using standard procedures as described by 
the earlier reports of Trease and Evans, (2002) [23] and 
Sofowora (2006) [24].  

2.5. Acute Toxicity Study (LD50 Determination) 

Acute toxicity study was carried out in two phases, 
according to the procedure of Lorke (1983) [25]. The LD50 
was estimated from the plot of percentage mortality versus 
logarithm of concentrations. 

2.6. Sub-chronic Toxicity Study 

The study was carried out as described by Tchamadeu et al. 
(2010) [26] with slight modifications. A total of forty five 
albino rats of average weight between 145 - 200 g were 
randomly distributed into five groups of five rats per group. 
Rats in group 1 (control group) were administered normal 
saline (2 ml), while groups 2 to 5 were orally administered 
250 mg/kg, 500 mg/kg, 750 mg/kg, and 1000 mg/kg body 
weight of the ethanolic extract in normal saline every day 
respectively. The rats were weighed before the 
commencement of treatment and thereafter weighed weekly 
throughout the duration (42 days) of the study. At the end of 
the 42-day experiment, the animals, fasted for 24 hours, were 
sacrificed. The blood samples were collected by cardiac 
puncture into heparinized bottles for estimation of 
biochemical parameters and the organs such as the testes, 
seminal vesicle, prostate, epididymis, liver, and kidney were 
excised, weighed, rinsed with normal saline and stored for 
further biochemical and histomorphological studies. 

2.6.1. Preparation of Blood Plasma 

The blood collected in heparinized bottle was centrifuged 
using Bench centrifuge (Model 90-2) at 4000 rpm for 15 min 
to separate supernatant and residue. The supernatant (plasma) 
was collected using dry Pasteur pipette, stored in sterile vial 
and kept in freezer for biochemical analyses. 

2.6.2. Preparation of Tissue Homogenate 

Testes, liver and kidney were surgically removed and a 
10% (w/v) tissue homogenates were prepared by 
homogenizing the testes, liver and kidney separately in 
phosphate buffer solution, pH 7.4. The homogenates were 
centrifuged at 4000 rpm for 15 min and the supernatant was 
collected as a source for the assessment of testicular and 
hepatic marker enzymes, and kidney function parameters. 

2.6.3. Biochemical Assays 

2.6.3.1. Estimation of Creatinine Concentration 

The creatinine concentration was estimated using 
Jaffe’s-alkaline picrate method as described by Chawla 
(1999) [27] using Randox kit.  

2.6.3.2. Estimation of Urea Concentration 

Plasma urea was estimated as described by Weatherburn 
(1967) [28] using Randox kits.  

2.6.3.3. Estimation of Protein Concentration 

Protein concentrations were determined according to 
Lowry et al., (1951) [29]. 

2.6.3.4. Estimation of Albumin Concentration 

The bromocresol purple (BCP albumin) procedure as 
modified (Pinnell and Northam, 1978) [30] was employed 
to estimate the concentration of albumin in the plasma using 
commercially available Randox kit. 
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2.6.3.5. Estimation of Total Bilirubin Concentration 

Bilirubin concentration in the plasma was determined 
according to the method of Jendrassisk and Grof (1938) 
[31]. 

2.6.3.6. Estimation of Alkaline Phosphatase Activity  

The activity of alkaline phosphatase in plasma and 
testicular homogenate was assayed according to the 
recommendations of the Deutsche Gesellschaft fur Klinische 
Chemie (Rec. GSCC DGKC) (1972) [32], using Randox 
Diagnostic Kit.  

2.6.3.7. Assay for Total Acid Phosphatase (ACP) Activity 

The activity of ACP in the testes was assayed according to 
the method of Seiler, (1983) [33], using Randox Diagnostic 
Kit.  

2.6.3.8. Assay for Alanine Aminotransferase (ALT) Activity 

The activity of alanine aminotransferase in the plasma 
and testes was assayed based on the colorimetric method of 
Reitman and Frankel (1957) [34].  

2.6.3.9. Assay for Aspartate Aminotransferase (AST) 
Activity 

The activity of aspartate aminotransferase was assayed 
based on the colorimetric method of Reitman and Frankel 
(1957) [34] using a commercially available Randox kit. 

2.6.3.10. Assay for γ-Glutamyl Transferase (GGT) Activity 

GGT activity was estimated using commercially 
available Randox kit according to the method of Szasz, 
(1969) [35]. 

2.6.4. Histopathological Analysis 

Portions of the tissue from testis, liver and kidney were 
used for histopathological examination using standard 
procedure. The stained tissues were observed under the 
microscope (LEICA DM750) interfaced with a LEICA 
(ICC50) camera. 

2.6.5. Sperm Evaluation Studies 

2.6.5.1. Collection of Semen and Analysis 

The methods of collection used were as described by 
Akusu et al. (1985) [36] and Oyeyemi and Ubiogoro (2005) 
[37].  

2.6.5.2. Sperm Volume 

The volume was determined by reading out the volume in 
a calibrated cylinder.  

2.6.5.3. Sperm Count and Motility Analysis 

The spermatozoa were counted by hemocytometer using 
improved Neubauer chamber as described by Pant and 
Srivastava (2003) [38]. 

2.6.5.4. Percentage Viability Assay 

Live/dead ratio was determined according to the method 
described by Wells and Awa (1970) [39].  

2.6.5.5. Morphological Abnormalities Assay 

These were determined from a total count of 400 
spermatozoa in smears obtained with Wells and Awa stains 
(0.2 g of Eosin and 0.6 g of Fast green dissolved in distilled 
water and ethanol in ratio 2:1) [39]. A drop of the stain was 
added to the sperm suspension and kept for 5 min at 37°C. 
Following this, a drop of sperm suspension was placed on a 
clean slide and spread gently to make a thin film. The film 
was air dried and then observed under a microscope for 
changes in sperm morphology. The criteria chosen for 
abnormality were tailless head, headless tail, bent tail, curve 
tail, bent mid-piece, coiled tail, looped tail, rudimentary tail 
and curved mid-piece. The results are presented as the 
percentage mean sperm abnormalities. 

2.6.6. Statistical Analysis 

Data are expressed as mean ± SEM. Comparisons between 
different groups were done using one way analysis of 
variance (ANOVA) followed by Tukey–Kramer multiple 
comparisons test using the software GraphPad InStat. A 
probability level of less than 0.05 was accepted as 
statistically significant. 

3. Results 
3.1. Percentage Yield 

The percentage yield of the ethanolic extract obtained 
from the starting plant material is given in Table 3.1. 

Table 3.1.  Percentage Yield of the Ethanol Extract of F. thonningii 

Ethanol Extract 
Percentage Yield 

16.18 

3.2. Phytochemical Screening 

The ethanolic extract revealed the presence of flavonoids, 
tannins, alkaloids, saponins, cardiac glycosides and 
triterpenes. 

3.3. Acute Toxicity Test 

Table 3.2 showed the acute toxicity effect of ethanolic 
stem bark extract of Ficus thonningii in mice. There was no 
mortality recorded in animals treated with a single dose of  
10 - 5000 mg/kg body weight. The median lethal dose (LD50) 
of ethanolic extract in the experimental mice was estimated 
to be greater than 5000 mg/kg body weight. 

3.4. Sub-chronic Toxicity Studies 

3.4.1. Clinical Observation 

Throughout the duration of the experiment, the rats did not 
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show any observable signs of toxicity or morbidity as they 
looked bright, were feeding well and their feces looked 
normal. Also no mortality was recorded. 

Table 3.2.  Acute Toxicological Effect of Ethanolic Extract of Ficus 
thonningii in Mice 

Dose (mg/kg)         Mortality 

First Phase 
10           0/3 
100           0/3 
1000           0/3 

Second Phase 
1600           0/3 
2600           0/3 
5000           0/3 

3.4.2. Body Weights  

Table 3.3 shows the changes in the body weights of rats 
administered different doses (250, 500, 750 and 1000 mg/kg) 
of Ficus thonningii. Within each group there was a 
significant (p < 0.05) increase in the body weights from day 
1 to day 42 including the control group but it was more 
pronounced in the extract treated rats. Rats in the control and 
1000 mg/kg body weight treatment group showed the highest 
and the least percentage body weight change respectively.  

Table 3.3.  Effect of Ethanolic Extract of F. thonningii on the Body Weight 
of Control and Experimental Rats 

Body Weight of Control and Experimental Rats 

GROUP   INITIAL     FINAL %∆ B.WT 

Control  176.0 ± 9.1  206.0 ± 8.6* 
250 mg/kg  173.8 ± 5.2  212.5 ± 7.2* 
500 mg/kg  173.0 ± 5.6  220.0 ± 5.0* 
750 mg/kg  152.0 ± 2.0  184.0 ± 5.3* 
1000 mg/kg  157.0 ± 4.9  205.0 ± 5.9* 

17.45 ± 3.10 
22.37 ± 3.07 
27.49 ± 3.53 
21.08 ± 2.94 
30.73 ± 2.94 

Values are presented as mean ± SEM of five (5) replicates. %∆B.WT: Percentage 
Body Weight. Values with (*) are statistically significant at p < 0.05 when 
compared to INITIAL. 

3.4.3. Relative Organ Weights 

There was no significant (p < 0.05) difference in the 
percentage relative organ weight (ROW) of the liver, left and 
right kidney of the treated groups when compared to the 
control ROW (2.66 ± 0.11, 0.25 ± 0.01, 0.24 ± 0.01for liver, 
left and right kidney respectively). However, a marginal 
increase was observed in the percentage ROW of the liver of 
the treated group when compared to the control group of rats 
(Table 3.4). Also, there was no significant (p < 0.05) 
difference in the percentage ROW of the testes and accessory 
organs of the treated groups when compared to the control 
ROW (Table 3.5). 

3.4.4. Liver Function Parameters 

3.4.4.1. Activity of Aspartate Aminotransferase (AST) 

The result shows that there is no significant (p < 0.05) 

difference in the activity of plasma aspartate 
aminotransferase of the treated groups when compared to the 
control group (Table 3.6). However, a partial increase was 
observed in some of the treated groups (250 mg/kg and 500 
mg/kg) while a partial reduction was observed in other 
treated groups (750 mg/kg and 1000 mg/kg) when compared 
to the control group (Table 3.6).  

3.4.4.2. Activity of Alanine Aminotransferase (ALT)  

There is no significant (p < 0.05) difference in the activity 
of alanine aminotransferase (both in the plasma and liver 
homogenate) of the treated groups when compared to the 
control group (Table 3.6). Rats in the 1000 mg/kg body 
weight treatment group showed the highest activity of 
alanine aminotransferase (both in the plasma and liver 
homogenate). 

3.4.4.3. Activity of Alkaline Phosphatase (ALP) 

The activity of alkaline phosphatase in Table (3.6) did not 
reveal significant (p < 0.05) difference between the control 
and treated groups. ALP activity in the control, 250, 500, 750 
and 1000 mg/kg body weight treated groups are: 219.6 ± 
20.2, 208.4 ± 23.3, 218.4 ± 38.8, 230.8 ± 28.6, and 209.1 ± 
41.6 U/L respectively. 

3.4.4.4. Activity of γ-Glutamyl Transferase (GGT) 

The differences observed in the activity of γ-glutamyl 
transferase between the control and the treated groups were 
statistically significant at p < 0.05. The GGT activity in the 
control and treated groups (250, 500, 750, 1000 mg/kg body 
weight) are 2.38 ± 0.42, 2.26 ± 0.64, 2.26 ± 0.64, 3.05 ± 0.95, 
2.43 ± 0.58 U/L respectively. 

3.4.4.5. Total Protein Concentration  

Total protein concentration (both in the plasma and liver 
homogenate) estimated by Lowry method showed that the 
difference between the control group and the extract treated 
groups (250, 500, 750, and 1000 mg/kg body weight) are not 
statistically significant at p < 0.05 (Table 3.7). However, the 
total protein concentrations (both in the plasma and liver 
homogenate) in the control group were lower than those of 
the treated groups. 

3.4.4.6. Total Bilirubin Concentration 

The concentration of total bilirubin in the control group 
was higher than the treated groups. The concentrations are 
0.82 ± 0.13, 0.73 ± 0.11, 0.73 ± 0.66, 0.58 ± 0.21, and 0.57 ± 
0.14 mg/dl for the control, 250 mg/kg, 500 mg/kg, 750 
mg/kg and 1000 mg/kg body weight treated groups 
respectively. The differences between the control and treated 
groups are not statistically different at p < 0.05 (Table 3.7). 

3.4.4.7. Albumin Concentration 

Dose-dependent marginal increase was observed in the 
plasma albumin concentration of rats in the treatment groups 
compared with the control group. There is no significant   
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(p < 0.05) difference between the control and treated groups 
(Table 3.7). Rats in the control and 1000 mg/kg body weight 
treatment group showed the highest and the least albumin 
concentration respectively. 

3.4.5. Kidney Function Parameters 

3.4.5.1. Total Protein Concentration in the Kidney 

There is no significant (p < 0.05) difference in the total 
protein concentration (in kidney homogenate) between the 
control and the treated groups as estimated by the method of 
Lowry (Table 3.8). The highest total protein concentration 
was observed at 250 mg/kg body weight treated group. 

3.4.5.2. Creatinine Concentration 

Creatinine concentrations presented in table (3.8) showed 
that there were no significant differences between the 
control and treated groups. 1000 mg/kg treated group has 
the highest creatinine concentration of 0.91 ± 0.05 mg/dl. 

3.4.5.3. Urea Concentration 

The results presented in Table 3.8 showed that urea 
concentration in the control and treated groups are not 
significantly different at p < 0.05. The highest and the least 
urea concentration was observed in the 500 mg/kg and 1000 
mg/kg body weight treated group respectively. 

3.4.6. Testicular Function Parameters 

3.4.6.1. Total Protein Concentration in the Testis 

Total protein concentration (testicular homogenate) 
estimated by Lowry method showed that the difference 
between the control group and the extract treated groups 
(250, 500, 750, and 1000 mg/kg body weight) are not 
statistically significant at p < 0.05 (Table 3.9). 

3.4.6.2. Activity of Testicular Acid Phosphatase (ACP) 

The activity of testicular acid phosphatase in Table (3.9) 
did not reveal significant (p < 0.05) difference between the 
control and treated groups. Rats in the 750 mg/kg and 500 
mg/kg body weight have the highest and the least testicular 
ACP activities respectively. 

3.4.6.3. Activity of Testicular Alkaline Phosphatase (ALP) 

Marginal increase was observed in the testicular ALP 
activities of treated groups when compared to the control 
group. There is no significant (p < 0.05) difference between 
the control and treated groups (Table 3.9). The highest 
testicular ALP activity of 120.40 ± 58.75 U/g protein was 
observed in the 750 mg/kg body weight treated group. 

3.4.6.4. Activity of Testicular Alanine Aminotransferase 
(ALT) 

The activity of testicular acid phosphatase as shown in 
Table (3.9) did not reveal significant (p < 0.05) difference 

between the control and treated groups. The highest 
testicular ALT activity of 33.44 ± 4.80 U/L was observed in 
the 750 mg/kg body weight treated group. 

3.4.6.5. Activity of Testicular Aspartate Aminotransferase 
(AST) 

There is no significant (p < 0.05) difference in 250 mg/kg 
body weight treated group when compared with the control 
group. A dose dependent significant (p < 0.05) increase was 
observed in 500 mg/kg, 750 mg/kg and 1000 mg/kg body 
weight treated group when compared with the control group. 
The highest activity of testicular aspartate aminotransferase 
was observed in 1000 mg/kg body weight treated group. 

3.4.6.6. Activity of Testicular γ-Glutamyl Transferase (GGT) 

The activity of testicular GGT as presented in Table (3.9) 
did not reveal significant (p < 0.05) difference between the 
control and treated (250 mg/kg and 500 mg/kg body weight) 
groups. A significant (p < 0.05) reduction in testicular GGT 
activity was observed in the treated (750 mg/kg and 1000 
mg/kg body weight) groups when compared to the control 
group. 

3.4.7. Sperm Parameters 

3.4.7.1. Sperm Motility 

The degree of motility of spermatozoa of rats in the 
control group was significantly (p < 0.05) higher than what 
was observed in rats in each of the treatment groups (Table 
3.10). 

3.4.7.2. Sperm Volume  

The mean sperm volume was almost constant for the rats 
in the control group and each of the test groups (Table 3.10). 

3.4.7.3. Sperm Count  

The mean value of sperm count (millions/ml) of rats in 
250 mg/kg body weight treated group (102.50 ± 5.70), 500 
mg/kg body weight treated group (92.20 ± 4.36), 750 mg/kg 
body weight treated group (92.20 ± 4.36), and 1000 mg/kg 
body weight treated group (94.40 ± 3.44) were significantly 
(p < 0.05) lower compared with that of the control rats 
(126.40 ± 5.87) (Table 3.10). 

3.4.7.4. Sperm Viability 

The mean value of percentage liveability or live: dead 
ratio of sperm cells was not significant (p < 0.05) for rats in 
each of the treatment groups compared with that of rats in the 
control group (Table 3.10). 

3.4.7.5. Total Sperm Abnormality 

The total mean sperm abnormality (%) was significantly 
(p < 0.05) lower than the values obtained for the rats in the 
test groups (Table 3.10).  

  

 



64 Badiora A. S. et al.:  Toxicological Evaluation of Ficus thonningii Blume (Moraceae)  
Stem Bark Extract on the Liver, Kidney and Testes of Adult Wistar Rats 

Table 3.4.  Effect of Ethanolic Extract of F. thonningii on Relative Liver and Kidney Weights (%) of Control and Experimental Wistar Rats 

             Organ 
 

Group Treatment 
Liver Left Kidney Right Kidney 

Control 2.66 ± 0.11 0.25 ± 0.01 0.24 ± 0.01 

250 mg/kg 3.05 ± 0.10 0.27 ± 0.03 0.27 ± 0.02 

500 mg/kg 3.03 ± 0.10 0.25 ± 0.02 0.22 ± 0.03 

750 mg/kg 2.77 ± 0.12 0.30 ± 0.03 0.28 ± 0.01 

1000 mg/kg 2.93 ± 0.21 0.24 ± 0.02 0.28 ± 0.01 

Values are presented as mean ± SEM of five (5) replicates. Values with (*) are statistically significant at p < 0.05 when compared to 
the control group. 

 

Table 3.5.  Effect of Ethanolic Extract of F. thonningii on Relative Testes and Accessory Organs Weight (%) 

       Organ 
 

Group Treatment 
Left Testes Right Testes Prostate Epididymis Seminal Vesicle 

Control 0.400 ± 0.044 0.446 ± 0.052 0.140 ± 0.036 0.283 ± 0.027 0.410 ± 0.086 

250 mg/kg 0.542 ± 0.019 0.518 ± 0.029 0.137 ± 0.023 0.260 ± 0.016 0.493 ± 0.034 

500 mg/kg 0.490 ± 0.031 0.519 ± 0.013 0.139 ± 0.022 0.290 ± 0.013 0.454 ± 0.047 

750 mg/kg 0.397 ± 0.045 0.397 ± 0.056 0.172 ± 0.022 0.270 ± 0.029 0.297 ± 0.072 

1000 mg/kg 0.520 ± 0.060 0.551 ± 0.062 0.136 ± 0.027 0.304 ± 0.022 0.421 ± 0.119 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the 
control group. 

 

Table 3.6.  Effect of Ethanolic Extract of F. thonningii on Liver Marker Enzymes 

Organ 
 

Group Treatment 

ALT (U/L)             AST (U/L)   GGT (U/L)         ALP (U/L)  

Homogenate         Plasma 

Control 63.52 ± 2.62  17.17 ± 2.60  26.33 ± 1.28  2.38 ± 0.42  219.6 ± 20.2 

250 mg/kg 66.04 ± 10.65 17.09 ± 2.53  27.35 ± 5.98  2.26 ± 0.64  208.4 ± 23.3 

500 mg/kg 68.70 ± 5.58  17.02 ± 1.62  28.88 ± 2.80  2.26 ± 0.64   218.4 ± 38.8 

750 mg/kg 68.70 ± 3.58  13.69 ± 0.91  25.57 ± 3.57  3.05 ± 0.95  230.8 ± 28.6 

1000 mg/kg 70.47 ± 5.23  21.58 ± 0.55  24.55 ± 1.53  2.43 ± 0.58  209.1 ± 41.6 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the 
control group. ALT: Alanine Aminotransferase, AST: Aspartate Aminotransferase, ALP: Alkaline Phosphatase, GGT: γ-Glutamyl 
Transferase. 

 

Table 3.7.  Effect of Ethanolic Extract of Ficus thonningii on other Liver Function Parameters 

     Parameters 
 

Group Treatment 

 TOTAL PROTEIN (mg/ml)    TOTAL BILIRUBIN (mg/dl)        ALBUMIN (g/dl) 
Homogenate         Plasma 

 1.85 ± 0.33  1.85 ± 0.34       0.82 ± 0.13   29.26 ± 2.18 

 2.44 ± 0.26  2.45 ± 0.26       0.73 ± 0.11   31.14 ± 5.84 

 2.63 ± 0.12  2.63 ± 0.12       0.73 ± 0.66   35.70 ± 4.35 

 2.71 ± 0.20  2.71 ± 0.20       0.58 ± 0.21   36.01 ± 1.74 

 2.58 ± 0.12  2.58 ± 0.12       0.57 ± 0.14   40.56 ± 1.37 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the 
control group.  
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Table 3.8.  Effect of Ethanolic Extract of Ficus thonningii on Kidney Function Parameters 

     Parameters 
 

Group Treatment 

UREA (g/dl)      CREATININE (mg/ml)     TOTAL PROTEIN (mg/ml)  
                                          (Homogenate) 

Control 24.88 ± 2.11     0.90 ± 0.16        3.37 ± 0.22 

250 mg/kg 26.76 ± 2.70     0.71 ± 0.07        3.53 ± 0.09 

500 mg/kg 33.65 ± 2.96     0.88 ± 0.09        3.26 ± 0.11 

750 mg/kg 32.34 ± 5.32     0.78 ± 0.03        3.36 ± 0.08 

1000 mg/kg 23.30 ± 2.76     0.91 ± 0.05        3.24 ± 0.14 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the 
control group.  

 

Table 3.9.  Effect of Ethanolic Extract of Ficus thonningii on Testicular Function Parameters 

          Parameters 
 

Group Treatment 

ACP      GGT            ALP            AST          ALT      TP (mg/ml) 
(U/g protein)      (U/g protein)       (U/g protein)      (U/g protein)      (U/g protein)     (Homogenate) 

Control 4.79 ± 1.01        14.00 ± 3.71        91.02 ± 30.66      34.06 ± 4.79      7.23 ± 1.79        3.31 ± 0.13 

250 mg/kg 4.97 ± 0.76       8.83± 5.78         107.70 ± 18.17      45.31 ± 4.61       7.76 ± 1.98        3.13 ± 0.21 

500 mg/kg 4.19 ± 0.88       8.18 ± 2.05         90.62 ± 41.05      78.49 ± 13.75*  7.32 ± 2.03        3.45 ± 0.16 

750 mg/kg 6.38 ± 1.61       7.30 ± 1.29*       120.40 ± 58.75     89.62 ± 6.42*  10.79 ± 3.46       3.10 ± 0.21 

1000 mg/kg 4.82 ± 0.65       6.16 ± 4.32*       97.38 ± 40.54      89.91 ± 10.12*  10.10 ± 3.50       3.13 ± 0.21 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the control group. TP: Total 
Protein, ACP: Acid Phosphatase, GGT: γ-Glutamyl Transferase, ALP: Alkaline Phosphatase, AST: Aspartate Aminotransferase, ALT: Alanine 
aminotransferase. 

 

Table 3.10.  Effect of Ethanolic Extract of Ficus thonningii on sperm morphology, count, motility, viability, and sperm volume 

     Sperm parameter 
 

Group Treatment 
Motility (%)     Count (millions/ml)      Viability (%)   Total sperm abnormality (%)     Volume (cm3) 

Control 90.00 ± 2.74    126.40 ± 5.87  97.40 ± 0.60     10.47 ± 0.22       5.16 ± 0.02 

250 mg/kg 70.00 ± 4.08*    102.50 ± 5.70*  96.50 ± 0.87     12.20 ± 0.20*         5.18 ± 0.02 

500 mg/kg 66.00 ± 2.45*    92.20 ± 4.36*  91.60 ± 2.75     13.00 ± 0.22*           5.18 ± 0.02 

750 mg/kg 52.00 ± 5.83*    94.40 ± 3.44*  85.60 ± 5.09     12.76 ± 0.41*           5.18 ± 0.02 

1000 mg/kg 66.00 ± 5.10*    97.20 ± 5.46*  94.20 ± 2.40     13.40 ± 0.25*           5.18 ± 0.02 

Values are expressed as mean ± SEM, n = 5 replicates. Values with (*) are statistically significant at p < 0.05 when compared to the control group. 

 

3.4.8. Histomorphological Changes 

Plate 3.1 exhibits photomicrographs of the testes; scale 
enlargement: ×400. Normal seminiferous tubules were noted 
in the control group. Interstitial spaces were widened in rats 
treated sub-chronically with 250, 500, 750 and 1000 mg/kg 
dose of Ficus thonningii stem bark extract. Degeneration of 
cells in the seminiferous tubules of rats treated 
sub-chronically with 750 and 1000 mg/kg dose of F. 
thonningii were also noted. 

Plate 3.2 and 3.3 exhibits photomicrographs of the liver 

and the kidney respectively; scale enlargement: ×400. 
Histological features of the liver of control rats showed 
normal structures. Rats treated sub-chronically with 250, 500, 
750 and 1000 mg/kg dose of Ficus thonningii stem bark 
extract did not cause any adverse effect on the 
histoarchitecture of hepatocytes. There was no effect on the 
kidneys of rats treated sub-chronically with 250, 500, 750 
and 1000 mg/kg dose of Ficus thonningii stem bark extract, 
as the glomeruli, and the distal and proximal tubules 
appeared normal, as shown in Plate 3.3. 
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Plate 3.1.  Photomicrographs of the testes after 42 days of treatment with Ficus thonningii stem bark extract showing the seminiferous tubules (ST) of the 
different groups. Stain H & E ×100. Normal Seminiferous tubules were noted in Group 1 with full complement of spermatogenic (Spermatogonia-Yellow 
arrow; Spermatocyte- Orange arrow) and Leydig cells (Black arrow). Interstitial spaces were widened in Group 2, 3, 4 and 5. Degeneraton of the cells in the 
seminiferous tubules of Groups 4 and 5 were noted (represented with Green arrow) 

 

Plate 3.2.  Photomicrographs of liver sections from control and experimental rats (group 2, 3, 4, and 5) after 42 days of treatment with Ficus thonningii stem 
bark extract showing normal central vein (CV). Hepatic plates appear normal in all groups. Slightly widened sinusoid is noted in group 2 (Black arrow) 
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Plate 3.3.  Photomicrographs of kidney section from the control and experimental rats (group 2, 3, 4 and 5) after 42 days of treatment with Ficus thonningii 
stem bark extract showing apparently normal glomerulus (G) and renal tubules (arrow). H & E (×400) 

 

4. Discussion and Conclusions 
4.1. Discussion 

The use of herbs is very common in developing countries, 
particularly in rural settings. However, during the last decade 
an increase in the use of plants has been observed in 
metropolitan areas of developed countries [40]. Plants and 
plant extracts, in traditional herbal medicine, play important 
roles in the treatment of various illnesses [41]. The common 
wild fig, Ficus thonningii, is one of the many fruit-bearing 
trees that have traditionally been used for treating diseases in 
Africa and beyond [1]. Although, stem bark extract of Ficus 
thonningii is commonly used in ethnomedicine for the 
treatment of sore throat, arthritis, diarrhoea, ulcers [10] and 
to enhance fertility [11], experimental studies referring to the 
risks of the oral use of the ethanol stem bark extract and 
pharmacological studies are lacking. The present 
investigation was carried out to estimate safety limits of its 
oral administration through toxicological assessment in adult 
Wistar rats.   

Currently, studies involving animals are used in the 
estimation of safety of drugs and plant products. A good 
correlation has been reported between toxicological insults 
in rats and humans; correlation is weaker between humans 
and mice [42]. Therefore numerous studies investigate the 
acute effects of high doses in mice and the chronic effects of 
lower doses in rats including the doses potentially usable in 
humans [43, 44]. 

The effect of ethanolic extract of F. thonningii when 

administered to mice showed no mortality within 48 hours 
after treatment with extract. There were no signs of weakness 
and/or loss of appetite even up to doses of 5000 mg/kg body 
weight. Thus, the lethal dose (LD50) was estimated to be 
higher than 5000 mg/kg body weight, therefore, the LD50 
being greater than 5000 mg/kg body weight is thought to be 
safe as suggested by Lorke (1983) [25]. This correlates with 
results of earlier works carried out on the ethyl acetate leaf 
extract of the plant [45]. 

In the sub-chronic toxicity study using all male adult 
wistar rats, ethanolic Ficus thonningii stem bark extract was 
administered at doses ranging from 0 to 1000 mg/kg body 
weight. There were no significant changes in animal 
behaviour and body weight. Consistent increase in weight 
was observed in all the groups of animals treated with 
ethanolic extract of Ficus thonningii which could mean that 
the extract may not be toxic at a concentration up to 1000 
mg/kg body weight investigated in this study. A decrease in 
body weight would be an indicator of adverse effects [46, 47]. 
No difference was observed in the relative organ body 
weight of the liver, kidney, testes, prostate, epididymis and 
seminal vesicle between the control and the treated groups. 
An increase or decrease in weight could indicate a potential 
toxic effect [48]. 

Liver is the major organ involved in drug 
biotransformation. The liver is prone to xenobiotic-induced 
injury because of its central role in xenobiotic metabolism 
[49]. Levels of serum liver biomarker enzymes are 
biochemical parameters usually performed in order to 
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evaluate any toxic effects on the liver [50]. Increases in the 
levels of AST, ALT, ALP and GGT in the serum are 
associated with liver toxicity by drugs or any other 
hepatotoxin [51]. However, ALT is more specific to liver 
and thus a better parameter for detecting liver injury as AST 
is also associated with diseases of other organs such as heart 
and muscle [52]. ALP is present mostly in cells lining the 
biliary duct of the liver and is used to diagnose obstruction to 
the biliary system. Therefore, its elevation in the blood 
indicates cholestatic diseases such as gallstone or tumor 
blocking the bile duct [53]. GGT is an enzyme which is 
found in liver, kidney and pancreatic tissues, the enzyme 
concentration being low in liver as compared to kidney [52]. 
GGT is a specific biomarker of hepatobiliary injury, 
especially cholestasis and biliary effects [54]. In this study, 
sub-chronic exposure of rats to Ficus thonningii stem bark 
extract at different doses (250, 500, 750 and 1000 mg/kg) 
caused no significant increase in AST, ALT, ALP, and GGT. 
These results, associated to the observed normal levels of 
liver marker enzymes suggest that the stem bark extract of 
Ficus thonningii did not alter liver function at the doses 
studied.  

Bilirubin is a breakdown product of hemoglobin and is 
associated with hepatic diseases like jaundice and ineffective 
erythropoiesis and increased bilirubin levels reflect the depth 
of jaundice [55]. Albumin is the most abundant of the plasma 
proteins with the physiological role of maintenance of 
osmotic pressure and transportation of both endogenous and 
exogenous substances. The ability of the liver to synthesize 
albumin is diminished if the organ is damaged [56]. In this 
study there was no significant change in the levels of plasma 
bilirubin, total protein, and albumin of both the treated and 
control rats. This suggests that the extract may have no toxic 
effect on the hepatic and erythropoietic system. 

Urea and creatinine are considered as important markers 
of kidney dysfunction [57]. Higher than normal levels of 
serum urea and creatinine and total protein concentration in 
the kidney are indications of deficiency in renal function [58]. 
The differences in the plasma concentration of creatinine and 
urea, and total protein in the kidney observed in the treated 
groups were not statistically significant when compared to 
the control. The result suggests that the glomerular filtration 
rate (GFR) was not affected by the oral administration of 
ethanolic extract at a maximum dose of 1000 mg/kg body 
weight.  

In testis, alkaline phosphatase is involved in mobilizing 
carbohydrates and lipid metabolites to be utilized either 
within the cells of the accessory sex structure or by the 
spermatozoa in the seminal fluid [59]. Acid phosphatase is 
widely distributed in the testes and is important in the 
physiology of sperm [60]. Acid phosphatase is one of the 
markers of dyszoospermia associated with the denaturation 
of seminiferous epithelium and phagocytosis of Sertoli cells 
[61]. Elevated acid phosphatase activities result in 
indiscriminate hydrolysis of phosphate esters, which are 
potential energy source for the cell [62]. γ-Glutamyl 
transferase is a membrane bound enzyme which catalysis the 

transfer of γ-glutamyl group between peptides and amino 
acids [63] and is considered a ‘marker’ enzyme of Sertoli 
function of testes [64]. 

No significant difference was observed in the testicular 
ALP and ACP activity of the treated groups when compared 
with the control group. This probably imply that the 
mobilization of carbohydrates and lipid metabolites for use 
by accessory sex structure were unperturbed by the 
administration of Ficus thonningii stem bark extract but the 
significant decrease in the activity of testicular γ-glutamyl 
transferase of the 750mg/kg and 1000 mg/kg body weight 
treated groups probably indicates impairment of the function 
of Sertoli cells [59] by the plant extract. 

Similarly, the activities of AST and ALT increase when 
the membrane of spermatozoa is damaged, and the rate of 
intact acrosome spermatozoa decreases [65]. The present 
result showed that there was no significant difference in 
testicular ALT activity but a dose-dependent elevated 
testicular AST activity of the 500, 750, and 1000 mg/kg body 
weight treated groups when compared to the control group 
was observed. This significant increase in AST activity 
could probably indicate a possible threat on the functions of 
spermatozoa and the testis. 

The sperm cell count, motility, live/dead sperm cell ratio, 
morphology, and the seminal volume were used in this study 
to evaluate the effect of sub-chronic administration of Ficus 
thonningii stem bark ethanolic extract on male reproductive 
system. These andrological parameters are usually evaluated 
to determine the fertility of a male subject [66]. A significant 
increase of total sperm abnormality in the treated groups was 
observed when compared with the control group. This could 
mean that the administration of the extract caused 
aberrations in the process of spermatogenesis [67, 68] or 
maturation of abnormal sperm cells from damaged 
seminiferous tubules [69].   

The sperm motility of rats in the treatment groups were 
significantly lower, but the live/dead sperm cells ratio were 
within the same range as those of the control rats, which 
shows that the extract did not affect the viability of  
spermatozoa but it caused deformation of the cells and 
rendered them less motile or immotile. These observations 
are contrary to what was reported for Kolaviron (a 
biflavonoid from seeds of Garcinia kola) which was 
discovered to prevent peroxidative changes in the sperm and 
testicular membrane, thus enhancing sperm motility and 
decreasing spermatozoa abnormalities [70, 71]. Tribulus 
terrestris with protodioscin as its active component is 
another plant proven to improve spermatogenesis, sperm 
motility and morphology [72]. 

In this study, the sperm count was observed to have 
reduced significantly (p<0.05) which is an indication that the 
stem bark extract of Ficus thonningii reduced or inhibited 
spermatogenesis. This is similar to what was observed in 
some medicinal plants with detrimental effects on male 
fertility such as Carica papaya and Quassia amara. C. 
papaya was reported by Chinoy and Padman (1996) [73] to 
have anti-fertility effect by reduction of testicular mass, 
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sperm count and sperm motility when the benzene extract of 
the seeds was administered to male albino rats. The 
chloroform extract of the bark of Q. amara has been shown 
to decrease sperm count, motility and viability in albino rats 
[74], while on the contrary, aqueous extracts of root, leaf, or 
whole plant of Withania somnifera is known to increase 
sperm count [75]. 

The varying degrees of distortion in the testicular 
seminiferous tubules following the administration of the 
plant extract at the doses of 250, 500, 750, and 1000 mg/kg 
bwt when compared with the control further point to the 
toxicity risk of the plant extract as revealed by the testicular 
function parameters investigated in this study. 
Gametogenesis occurs in the seminiferous tubules while the 
interstitial cells secrete the testicular hormone, mainly 
testosterone. Therefore, any alteration in the seminiferous 
tubules as observed in the histopathological studies will have 
its consequential effect on gametogenesis [76].  

Photomicrographs of the sections of liver and kidney 
showed that the administrations of the ethanolic plant extract 
at the doses of 250, 500, 750, and 1000 mg/kg bwt did not 
have adverse effect on the histoarchitecture of hepatocytes 
and glomerulus as revealed by the liver and kidney functions 
parameters respectively.  

4.2. Conclusions 

The study concluded that the ethanolic stem bark extract 
of F. thonningii had deleterious effects on the testes, but not 
on the liver and kidney, at all administered doses (250, 500, 
750, 1000 mg/kg body weight) of the extract. Thus, at the 
doses empirically used in traditional medicine, the ethanolic 
stem bark extract of the plant could not be considered as safe 
for the purpose for which it is traditionally employed, 
particularly, as fertility enhancer. 
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