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Abstract 
Sweet Pausinylstalia yohimbe (Sweet P. yohimbe) is popularly known for its aphrodisiac actions and widely 
used for the treatment of erectile dysfunctions in the sub-Saharan region of Africa. However, little is known of 
its effects on reproductive hormones and sperm production. Therefore, this study investigated the effects of 
Sweet P. yohimbe on reproductive steroid hormones, male accessory glands and sperm in the rat.Seventeen adult 
male Sprague-Dawley (SD) rats were divided into three groups. Group A (control group) had 5 rats and received 
0.5ml of normal saline, while groups B and C (test groups) had 6 rats each and received 150mg/kg and 
300mg/kg body weights of aqueous extract of Sweet P. yohimbe respectively via oral gavages daily for 4weeks. 
The rats were weighed prior to Sweet P. yohimbe treatment and just before sacrifice. Tissues obtained (testes, 
prostate and seminal vesicles) were used for histological studies and sera for hormonal measurements. Sperm 
concentration, motility and vitality were also determined using sperm from the caudal epididymis and vas 
deference. There was a statistical significant reduction in bodyweights in test groups but none in the organ body 
weight ratio. There were significantly decreased sperm concentrations and motility in tests groups while vitality 
was normal amongst all groups. Head to head sperm agglutination was also seen in the tests groups. A dose 
dependent decrease in the testosterone/estradiol ratio was observed. Cell destruction, epithelial thinning and 
pseudostratification were also seen in the testes, prostate and seminal vesicles.Sweet P. yohimbe has a dose 
dependent effect on reproductive steroid hormones, sperm concentration and motility as well as male accessory 
glands in rats as seen in this study. This may impair reproductive functions and fertility.  
Keywords:  Accessory glands, Rats, Sweet Pausinylstalia yohimbe, Reproductive hormones, Sperm motility, 
Sperm concentration 
 
1.0 Introduction 
The use of herbal preparations has been in existence for decades and has been proven to be beneficial long 
before the use of orthodox therapies. Sweet Pausinylstalia yohimbe (Sweet P. yohimbe) is popularly known for 
its effective aphrodisiac actions and widely used for the treatment of erectile dysfunctions in the sub-Saharan 
region of Africa including Saudi Arabia and Middle East region where it grows in the wild (Sunderland et al., 
1997, Eweka et al., 2010, Etiani, 2012).  

The extracts of Pausinylstalia yohimbe contain the alkaloid yohimbine an alpha-2 antagonist that has 
been widely used with variable success in treating erectile dysfunction (Ajayi et al., 2003). It has a more recent 
history of use as aphrodisiac and as a hallucinogen, and helps to heighten the sense of touch and send tickling 
sensation up and down the spine (Sahelian, 2010; Etiani, 2012).  

The amount of alkaloid activity in P. yohimbe bark is highly variable (Adeniyi et al., 2007). The exact 
concentration of Yohimbine in Sweet P. yohimbe is not known. Yohimbine is sympatolytic and has a local 
anesthetic action similar to that of cocaine (Anderson, 2001). The vasodilating action of Yohimbine is 
particularly strong on the sex organ hence, its aphrodisiac action (Adeniyi et al., 2007).    

Herbal preparation with respect to reproductive activity is however important due to its relation to 
fertility. Various nations, tribes and people use different herbal preparations as aphrodisiacs in order to enhance 
their sexual performances. Although Sweet P. yohimbe has been used for the treatment of erectile dysfunctions, 
its effect on male reproduction is not well defined and has not been properly studied to any reasonable extent. 
Therefore, the objectives of this study are to investigate the effects of Sweet P. yohimbe on reproductive steroid 
hormones, male accessory glands and sperm in the rat. 

 
2.0 Materials and Methods 
2.1 Animals 
Seventeen healthy, adult Sprague-Dawley (SD) male rats, weighing 165-300g, were obtained from the animal 
house unit of the Babcock University, Ilishan, Ogun State, and housed in the Animal House Unit of the Lagos 
State University College of Medicine Ikeja, Lagos, Nigeria for two weeks to acclimatize prior to the study.  The 
rats were fed with standard rat chow purchased from Agege Livestock Feed Mills, Agege, Lagos, Nigeria and 
water was provided ad libitium. The rats were strictly exposed to 12 hours of dark/light cycle.  This study was 
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done according to the regulations of the use of animals in experiments of Animal House Unit, Lagos State 
University College of Medicine, Ikeja, Lagos, Nigeria.    
 
2.2 Sweet P. yohimbe and Preparation of extract 
Dried stems of Sweet P. yohimbe used in this study were purchased from a known local herbal merchant from 
Ikeja, Lagos, Nigeria. The stems were taken to two other herbal merchants one at Mosalasi Alhaja in Agege, 
Lagos, and the other located at Alabarago along Badagry express road Ojo, Lagos, and the merchants identified 
the stems as Sweet P. yohimbe “Dan Medina” from Saudi Arabia. 

The stems of the Sweet P. yohimbe were chopped into small pieces, pounded in a wooden mortar with 
pistil and then blended with Electric Blender (Panasonic, MX-AC300) into a fine smooth Sweet P. yohimbe 
powder (SPP). Crude extraction has been previously described (Bordbar et al., 2013; Etiani, 2012). In brief, 50g 
of SPP was boiled in 1litre of distilled water in a beaker on a hot plate with a magnetic stirrer (JOANLAB, 
Model: SH-4) for 90mins at a temperature of 120 ºC, after which the boiled extract was allowed to cool, and then 
it was sieved and then placed in the oven at about 100 ºC to dry. The oven dried extract was named Sweet P. 
yohimbe extract (SPE). SPE was weighed indicating that 50g of SPP yielded 16g of SPE. 

 
2.3 Experimental Design 
The experimental animals were randomly divided into 3 groups.  Group A (control group) had 5 rats and 
received 0.5mls. of normal saline, while groups B and C (test groups) had 6 rats each and received 150mg/kg 
and 300mg/kg body weights of aqueous extract of SPE respectively via oral gavages daily for 4weeks. The 
concentration of SPE to be given was determined by dissolving 16g of SPE into 320mls of distilled water, and 
allowed to dissolve (Bordbar et al., 2013; Etiani, 2012). The concentration was determined as 50mg/ml. SPE was 
then administered to each of the animals according to their weight using this formula 
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�
������

= 	
�� �
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The diluted SPE was then termed Sweet P. yohimbe aqueous extract (SPAE).The rats were 
administered SPAE daily through oral gavages for a period of 4weeks. 

After 4 weeks of administration, the rats were anaesthetized using Ketamine HCL, and were dissected 
open; blood samples were collected via cardiac puncture and the blood samples were stored in plain sample 
bottles. The following reproductive organs were obtained, the testes, seminal vesicles, prostate, and were 
weighed and fixed in 10% formalin for histology and epididymis for sperm analysis. 

 
2.4 Serum Preparation  
The collected blood samples were allowed to clot. The samples were then placed in a table top centrifuge 
(Surgifield, SM80-2, England) and were spurned for 20mins at 3000 rpm. The separated serum samples were 
collected into clean sterile sample bottles and stored at -20ºC until analyzed. 
 
2.5 Measurement of sperm motility 
2.5.1 Sperm collection and motility analysis 
The epididymides of the anaesthetized rats were also obtained and fatty tissues removed. Caudal epididymis and 
vas deferens were minced into a sample bottle and mixed with 50µl of sperm washing medium supplemented 
with HEPES (Ajonuma et al, 2003) to enable the sperm cells swim out and the temperature was maintained at 37 
oC.  For motility assessment, 10µl of sperm washing medium was obtained using sterilized pipettes and then 
placed on glass microscopic slides and then observed under the microscope (Olympus, XSZ-107BN, Japan) at × 
400 magnifications, and at least 100 spermatozoa in a total of 5 fields were evaluated. 

A simple system for grading motility by WHO (2010) was used to distinguish spermatozoa with 
progressive or non-progressive motility from those that are immotile. Progressive motility (PR): spermatozoa 
moving actively, either linearly or in a large circle, regardless of speed. Non-progressive motility (NP): all other 
patterns of motility with an absence of progression, e.g. swimming in small circles, the flagella force hardly 
displacing the head, or when only the flagella beat can be observed. Immotility (IM): no movement. Assessment 
of only progressive motility (PR) was regarded to be motile and was scored as the percentage motile sperms 
(WHO, 2010). 
2.5.2 Sperm Concentration         
This parameter was checked using the improved neubauer haemocytometer; this has two separate counting 
chambers, each with a microscopic pattern of gridlines etched on the glass surface. It was used with its special 
thick cover-slip which was used to cover the grids. The dilution of spermatozoa and sperm diluents was 1+9 
(1:20), this ratio requires counting of only the middle grid (grid number 5), and rows from grid number 5 were 
assessed. 50µl of sperms from the sperms mixed with sperm washing medium was obtained using a pipette into a 
sample bottle and 950µl of sperm diluents was obtained using pipette into the sample bottle of the obtained 50µl 
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of sperms cells using 1:20, and then 10µl was obtained using pipettes unto both the upper and lower chambers of 
the haemocytometer, and covered with cover-slips to avoid drying up of the sample being checked under the 
microscope, assessment is done through counting of calibrated boxes seen under the microscope, 5 boxes were 
counted both in the upper and lower chambers of the neubauer counter for accuracy as instructed by WHO, 
(2010). 
2.5.3 Sperm Vitality 
Sperm vitality was assessed as previously described WHO, (2010). Vitality test using eosin alone was done. The 
spermatozoa mixed with the sperm washing medium were kept at a temperature of 37 ºC. 5µl of sperm in sperm 
washing medium was obtained using sterilized pipettes and mixed thoroughly with equal amount of eosin dye on 
a microscopic slide, and covered with a 22mm × 22mm cover-slip then left for 30seconds. The slide was 
observed under a simple light microscope at ×400 magnification. (Olympus, XSZ-107BN, Japan) Live 
spermatozoa having white heads were scored and considered to be live and those that stain dark pink to red on 
the head are considered dead (WHO 2010). 
 
2.6 Hormones Measurement 
Hormones measurement was done using enzyme linked immunosorbent assay (ELISA) using Accu-bind Micro 
wells Estradiol (E2) Test System, Monobind Inc. Lake Forest, CA, USA) according to manufacturers protocol 
for E2. In brief, reagents and the serum were brought to room temperature (25 ºC).  25µl of serum sample was 
placed into micro plates wells using a pipette. 50µl of E2 enzyme reagent was added to the wells. Then the micro 
plates were swirled gently for 30 seconds to enable mixing and covered to incubate for 90 minutes at room 
temperature. The contents of the micro wells were discarded by decanting with absorbent paper. 350µl of wash 
buffer was added and washing was repeated for three times. 100µl of substrate solution was added to the wells 
and incubated at room temperature for 20 minutes. 50µl of stop solution was added to each well and was gently 
mixed for 20 seconds. The solution was read within 30 minutes, and each well was read at 450nm using a 
reference wavelength of 630nm optical density on a STAT Fax 4700 ELISA microplate reader. 

For Follicular Stimulating Hormone (FSH), Luteinizing Hormone (LH) and Testosterone, ELISA was 
done using substrates and kits from JD Biotech, Taipei, Taiwan according to manufacturers’ protocol. 

 
2.7 Light microscopy  
This was carried out as previously described (Ajonuma et al., 2005).  In brief, all collected organs (testis, seminal 
vesicle and prostate) were cut into small pieces after removal of fatty tissues and fixed in 10% formalin 
overnight. Tissue samples were dehydrated in graded ethanol and embedded in paraffin wax and processed with 
KD-TS6A tissue processor. Sections 5 mm thick were cut using a Shandon Finesse Manual Rotary Microtome, 
model 325, Thermoscientific, and dried onto Superfrost microscope slides (Fisher Scientific, Pittsburgh, PA, 
USA). For hematoxylin and eosin (H&E) staining, slides were dewaxed in xylene and dehydrated in graded 
alcohol and stained for light microscopy. Observation was performed under a Novel Optic Binocular 
microscope, model NLCD-307. 
 
2.8 Statistical Analysis 
Data are presented as mean and standard error of mean (SEM). Statistical analyses were carried out by Analysis 
of variance (ANOVA). Multiple comparisons and differences between groups were analyzed using Tukey 
comparison test. P ≤ 0.05 (two-tailed) was considered statistically significant. Analyses were carried out on 
Graph Pad Prisms (Graph Pad, Inc., San Diego, CA, USA).  
 
3. Results 
3.1 Effects of Sweet P. yohimbe on body weights  
As shown in Figure 1, there were significant changes in the body weights of rats in the test groups. After four 
weeks of treatment with Sweet P. yohimbe, the control group A was observed to have gained weight (263±14 
from initial body weights of 221±12) compared to test group B (150mg/kg body weight), 218±9.5 from initial 
body weight of 210±12, p=0.0422). Interestingly, group C those that received 300mg/kg body weight of Sweet 
P. yohimbe had weight loss instead of gaining weight after 4 weeks of treatment. They weighed 244±12 as 
against initial body weight of 249±13 grams (p=0.0001) compared to the control.  
 
3.2 Effects of Sweet P. yohimbe on Relative organ weights 
After 4 weeks of treatment, the effect of P. yohimbe on relative testicular weight was not significant across the 
test groups compared to the control. Group A (control) (0.01089±0.0005347), B (150mg/kg) 
(0.001136±0.0003947) and C (300mg/kg) (0.01072±0.0007516).  

Similarly, there was no significant increase in the relative prostatic weights. However a dose dependent 
increase was observed in the test groups compared to the control. Group A (control) (0.001139±0.00000367), 
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group B (150mg/kg) (0.0012364±0.0001305), group C (300mg/kg) (0.001423±0.0001831).  
No statistical significant difference across the test groups compared to the control in the relative 

organ/body weights of the seminal vesicles. However, there was a visible increase in group C. Group A 
(0.002839±0.00005294), B (150mg/mg) (0.002254±0.0003463), C (300mg/kg) (0.00341±0.0005693). 
 
3.3 Effects of Sweet P. yohimbe on Sperm  
Sperm Concentration  
Figure 2, show that there was a significant decrease in sperm concentration of both test groups compared to the 
control. Group A (control) (118±16), B (150mg/kg) (38±6.5) (P<0.0001) and C (300mg/kg) (30±4.0) 
(P<0.0001). 
Sperm Motility 
As shown in Figure 3, there was a significant reduction in the sperm motility of the test groups compared to the 
control. Group A (control) (99±1.6), B (150mg/kg) (9.3±2.3) (P<0.0001) and C (300mg/kg) (7.7±2.8) 
(P<0.0001) but the difference between groups B and C was not significant.  
Sperm Vitality  
As shown in Figure 4, there was a small decrease in the sperm vitality of the group C (300mg/kg) that was 
significant compared to the control. Group A (control) (100±0.0), B (150mg/kg) (99±0.49), C (300mg/kg) 
(97±0.98) (P=0.0288).  
Sever sperm head to head agglutination was also observed in the test groups. 
 
3.4 Effects of Sweet P. yohimbe on Reproductive Hormones 
Serum FSH  
As shown in Table 2, serum FSH level had no statistical significance and it was seen that FSH level showed the 
highest rise in the figure among group B (150mg/kg) (9.0±6.9) compared to the control A (3.1±0.97) and C 
(300mg.kg) (2.7±0.37). 
Serum LH  
The level of serum LH was not statistically significant compared to the control. There was decrease in serum LH 
level according to the rise in dose of P. yohimbe compared to the control A (control) (10±7.4), B (150mg/kg) 
(3.9±2.8), C (300mg/kg) (1.5±0.62) as shown in Table 2. 
Serum Testostrone  
As shown in Table 2, there was no statistical significance across test group compared to the control, however 
there was an increase in the testosterone level of B (150mg/kg) (90±49) compared to the control A (75±28) and a 
decrease in the testosterone level in the (300mg/kg) (46±28) compared to the control. 
Serum Estradiol  
As shown in Table 2, there was no statistical significance across test group compared to the control. However 
there was an increase in the estradiol levels of group B (150mg/kg) (35±6.5) and a decrease in the levels in the 
group C (300mg/kg) (24±2.3) compared to the controls group A (18±3.6). 
Testostrone - Estradiol Ratio 
As shown in Figure 5, there was no statistical significance on testosterone estradiol ratio. However, there was a 
gradual decrease in the testosterone estradiol ratio as P. yohimbe dose increased among the groups compared to 
the control, (control) A (5.2±2.3), B (150mg/kg) (3.0±1.7), C (300mg/kg) (2.0±1.2). 
 
3.5 Light microscopy 
The effects of Sweet P. yohimbe on testes and male accessory glands (prostate, seminal vesicles). In the testes, 
group A (control) showed normal testicular architecture. Test groups B and C showed the testes undergoing 
degenerative changes, loss of cellular architecture and decreased spermatozoa in the lumen of the seminiferous 
tubules (Fig 6). In the prostrate, group A (control) showed normal architecture of the prostate, while B and C 
shows thinning and degeneration of the glandular epithelium, pseudostratification and increased interstitial 
spaces in the glands (Fig 7). The seminal vesicles control showed normal architecture while test groups B and C 
shows loss of glandular layers, increased interstitial spaces and thinning of the epithelial layers (Fig 8). 
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Figure 1. Effects of Sweet P. yohimbe on Rat Body Weights 

 
The percentage change in the body weights of rats treated with Sweet P. yohimbe for 4 weeks was quite 

significant across the test groups when compared to the control, A (16±1.8). Group B; (150mg/kg) had a 
significant decrease in percentage body weight (3.8±2.6) (p=0.0042) and C (300mg/kg) (-2.0±1.8) (p=0.0001) 
(turkey test) compared to the control. Group A n=5, B n=6, C n=6 respectively.  
Table 1. The Effects of Sweet P. yohimbe on Relative Organ Weights 
GROUPS RELATIVE ORGAN WEIGHTS 
 RELATIVE TESTICULAR WEIGHT (x 10-3) 
A (CONTROL) (n=5) 10.89 ± 0.5347 
B (150mg/kg) (n=6) 11.36 ± 0.3947 
C (300mg/kg) (n=6) 10.72 ± 0.7516 
 RELATIVE PROSTATE WEIGHT    (x 10-3) 

A (CONTROL) (n=5) 11.39 ± 0.00367 

B (150mg/kg) (n=6) 12.64 ± 0.1305 
C (300mg/kg) (n=6) 14.23 ± 0.1831 
 RELATIVE SEMINAL VESICULAR WEIGHT 

 (x 10-3) 
A (CONTROL) (n=5) 2.839 ± 0.05294 
B (150mg/kg) (n=6) 2.254 ± 0.3464 
C (300mg/kg) (n=6) 3.41 ± 0.5693 

Effects of Sweet P. yohimbe on Relative Organ Weights for testes, prostate and seminal vesicles after 4 
weeks of treatment. Values are in grams. Group A n=5, B n=6 and C n=6 respectively.  

Figure 2. Effects of Sweet P. yohimbe on Sperm Concentration 

 
Effects of Sweet P. yohimbe on Sperm Concentration after 4 weeks of treatment. There was a 

significant decrease in sperm concentration for both test groups compared to the control. Group A (control) 
(118±16), B (150mg/kg) (38±6.5) (*P<0.0001) and C (300mg/kg) (30±4.0) (*P<0.0001) (turkey test). Values are 
in million / ml. Group A n=5, B n=6 and C n=6 respectively. 
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Figure 3. Effects of Sweet P. yohimbe on Sperm Motility 

 
Effects of Sweet P. yohimbe on Sperm Motility after 4 weeks of treatment. There was a significant 

reduction in the sperm motility of the test groups when compared to the control. Group A (control) (99±1.6), B 
(150mg/kg) (9.3±2.3) (*P<0.0001) and C (300mg/kg) (7.7±2.8) (*P<0.0001) but no significant difference among 
test groups (turkey test). Values are in percentage (%). Group A n=5, B n=6 and C n=6 respectively. 
Figure 4. Effects of Sweet P. yohimbe on Sperm Vitality 

 
Effects of Sweet P. yohimbe on Sperm Vitality after 4 weeks of treatment. There was a significant 

decrease in the sperm vitality of the group C (300mg/kg) compared to the control, the B (150mg/kg) had to 
significance compared to the control. A (control) (100±0.0), B (150mg/kg) (99±0.49), C (300mg/kg) (97±0.98) 
(*P=0.0288) (turkey test).  Values are in percentage (%). Group A n=5, B n=6 and C n=6 respectively. 
Table 2. Effects of Sweet P. yohimbe on Serum Hormones  

GROUPS Serum Hormones 
 FSH 
A (CONTROL) (n=5) 3.1± 7.4 
B (150mg/kg) (n=6) 9.0±6.9 
C (300mg/kg) (n=6) 2.7±0.37 
 LH 
A (CONTROL) (n=5) 10.0±7.4 

B (150mg/kg) (n=6) 3.9±2.8 
C (300mg/kg) (n=6) 1.5±0.62 
 Testosterone 
A (CONTROL) (n=5) 75±28 
B (150mg/kg) (n=6) 90±49 
C (300mg/kg) (n=6) 46±28 
 Estrogen 
A (CONTROL) (n=5) 18±3.6 
B (150mg/kg) (n=6) 35±6.5 
C (300mg/kg) (n=6) 24±2.3 

Effects of Sweet P. yohimbe on Serum Hormones after 4 weeks of treatment. Serum FSH, LH, 
Testosterone and Estradiol, were not statistically significant different when compared to the control. Values are 
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in mIU/L for FSH and LH; nmol./L for  Testosterone and Estradiol. Group A n=5, B n=6 and C n=6 respectively. 
Figure 5. Effects of Sweet P. yohimbe on Testosterone / Estradiol Ratio 

 
Effects of Sweet P. yohimbe on Serum Testosterone / Estradiol Ratio after 4 weeks of treatment. There 

was no statistical significance on testosterone / estradiol ratio. However, there was a gradual dose dependent 
decrease in the testosterone estradiol ratio among the groups. Group (control) A (5.2±2.3), B (150mg/kg) 
(3.0±1.7), C (300mg/kg) (2.0±1.2). Values are in nmol./L. Group A n=5, B n=6 and C n=6 respectively. Group 
A n=5, B n=6 and C n=6 respectively. 
Figure 6. Effects of Sweet P. yohimbe on Testes 

      
Haematoxylin and eosin (H&E) staining photomicrograph of Sweet P. yohimbe treatment after 4 weeks 

on testes. Group A (control) shows the normal architecture of the testes while B and C (150mg/kg bodyweight 
and 300mg/kg bodyweight P. yohimbe shows the testes are undergoing degenerative changes. White arrows 
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(detachment of basement membrane), white pigmented arrows (loss of cellular architecture and decreased 
spermatozoa in the lumen of the somniferous tubules) (Black Arrows in B=loss of cellular architecture, Black 
Arrows in C= increased interstitial space). Magnification x10. Group A n=5, B n=6 and C n=6 respectively. 
Figure 7. Effects of Sweet P. yohimbe on Prostrate 

 
Haematoxylin and eosin (H&E) staining photomicrograph of Sweet P. yohimbe treatment after 4 weeks 

on prostate. Group A (control) shows the normal architecture of the prostate, while B and C (150mg/kg 
bodyweight and 300mg/kg bodyweight P. yohimbe treatment groups) shows the prostate the thinning of the 
glandular epithelium (Grey Arrows), the degeneration of the glandular epithelium (white Pigmented Arrows), 
pseudostratification (White Arrows) and increased interstitial space in between the glands (Black Arrows). 
Magnification x10. Group A n=5, B n=6 and C n=6 respectively. 
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Figure 8. Effects of Sweet P. yohimbe on Seminal Vesicle 

 
Haematoxylin and eosin (H&E) staining photomicrograph of Sweet P. yohimbe treatment after 4 weeks 

on Seminal Vesicles.  Group A (control) shows the normal architecture of the seminal vesicle while B and C 
(150mg/kg bodyweight and 300mg/kg bodyweight of P. yohimbe treated groups) shows loss of glandular layers 
(Grey Arrows) increased interstitial space (White Arrows) and thinning of the epithelial layer (Black Arrows). 
Magnification x10. Group A n=5, B n=6 and C n=6 respectively. 
 
4. DISCUSSION 
Sweet P. yohimbe is now commonly used in increasing proportion for the treatment of erectile dysfunction and 
as aphrodisiacs to increase libido like P. yohimbe (Jacks et al., 2007). To the best of our knowledge, this is the 
first report of Sweet P. yohimbe. The main objective of this study was to evaluate the effects of sweet P. yohimbe 
on reproductive steroid hormones, male accessory glands and sperm in the rat. 

Administration of Sweet P. yohimbe showed a dose dependent significant weight loss compared to the 
controls. It was observed however, that the overall percentage change in body weights was significant when 
compared to the control group. The significant weight loss observed in this study corresponds to previous studies 
on P. yohimbe that has lipolytic effect (Sax, 1991), but contrary to Galitzky et al., 1990, which explains that P. 
yohimbe had no effect on body weight, body fat and cholesterol at low levels. However, the weight profile of the 
300mg/kg test group supports the observation that P. yohimbe aids lipolysis and fat depletion by (Galitzky et al., 
1998; Galitzky et al., 1990, Berlan et al., 1991). These results contradict the findings of Ogwo et al., (2016) that 
reported significant weight gain across test groups. The method of Sweet P. yohimbe administration in this study 
was different. Ogwo et al., (2016) mixed P .yohimbe extract powder with the feed of the rats. In this study we 
administered Sweet P .yohimbe extract daily doses through oral gavages and this may be the reason for the 
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discrepancy. We did not observe significant changes in the relative organ / body weight ratios as reported by 
Ogwo et al., (2015) that observed increase in the relative testicular weights following P. yohimbe administration. 

Sperm analysis in this study showed large head to head agglutinations. The presence of increased head 
to head agglutination can affect sperm motility as well as concentration (WHO, 2010). However, the presence of 
severe agglutination may not directly mean there is an immunological cause but may be suggestive of the 
presence of anti-sperm antibodies. (WHO, 2010). Interestingly therefore, Sweet P. yohimbe may contain some 
anti-sperm antibody properties that are yet to be characterized. This may also explain the decrease in sperm 
motility and sperm concentration observed in this study. These observations also are not in agreement with those 
of Oyeyemi et al., 1998 and Ogwu et al., 2016 that reported increase in sperm concentration and motility 
following P. yohimbe administration. In sperm vitality assessment, only the 300mg/kg b.w test group had a 
significant decrease when compared to the control. However, it is still within the acceptable difference of 95% as 
stipulated by WHO (WHO, 2010) and may not have any effect in relation to infertility.     

Sweet P. yohimbe 150mg/kg dose increased FSH, testosterone and estradiol levels compared to the 
control group which may indicate increased stimulation for spermatogenesis. Although LH level was decreased 
which may mean that Sweet P. yohimbe may be suppressing LH levels but increasing FSH, testosterone and 
estradiol levels. If low dose of Sweet P. yohimbe may still maintain spermatogenesis with indirect secretion of 
testosterone but not directly from LH stimulation of Leydig cells while 300mg/kg b.w test group increased the 
level of estradiol only is not clear. This phenomenon needs further investigation.  However, other studies showed 
that Pausinylstalia macroceras extract would support spermatogenesis at low dose while at higher doses 
decrease spermatogenic activity (Balch, 1997, Jacks et al., 2007). Studies evaluating the effects of P. yohimbe on 
sex hormones and pituitary hormones have not been clearly interpreted. The effect of Sweet P. yohimbe on 
estrogenic activity in the testes has not been reviewed in the past. However, the reduction in testosterone level in 
the 300mg/kg b.w may be due to the non significant increase in estradiol level in the testes secreted by the sertoli 
cells, which may result in negative feedback inhibition by the secretion of inhibin which may explain the 
reduction in the level of LH in the serum. The estradiol level in the 300mg/kg b.w leads to a non significant 
decrease in the FSH level. Non significant increase in testosterone level in 150mg/kg b.w can be the reason for 
the decrease in LH level may be due to negative feedback inhibition of LH by testosterone. FSH promotes 
spermatogenesis by promoting adhesion of round spermatids to sertoli cells (O’Donnell et al., 2006; Sluka et al., 
2006). In low dose, both FSH and LH are increased compared to the control. However in this study, Sweet P. 
yohimbe have no effect on spermatogenesis despite increased FSH, testosterone and estradiol levels at low dose. 
Increase in testosterone/estradiol ratio may mean that the testosterone level is high. However, the decrease of 
testosterone/estradiol ratio as seen in this study may indicate a rise in serum estradiol level and this can serve as 
a marker for infertility (Jonathan et al., 1993). 

The effect of Sweet P. yohimbe on the male accessory organs has not been previously studied. The 
present study showed widening of the interstitial spaces and thinning of glandular layers of the seminiferous 
tubules, and detaching of the basement membrane in 150mg/kg b.w test group, while the 300mg/kg b.w dose 
group showed severe edema and total loss of cellular architecture, decrease in spermatozoa in the lumen of the 
seminiferous tubules, the presence of detached membranes were as seen, complete disorganization and cellular 
destruction in the testes. The prostate as well as seminal vesicle had showed degeneration and 
pseudostratification with thinning of glandular layers and increased interstitial space due to edema.   

In summary, Sweet P. yohimbe widely used for the treatment of erectile dysfunctions and for its 
aphrodisiac actions in the sub-Saharan region of Africa is seen to have a dose dependent negative effect on 
reproductive hormones, sperm motility and concentration, testes as well as male accessory glands in rats. These 
findings may lead to male infertility and further studies are needed to determine if it has similar effects in 
humans.  
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