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Abstract 
The study was carried out to investigate the effect of ethanolic root extract of Cissus populnea (ERCP) on some 
sexual performance parameters in rats, to see if there are any merits in its ethno-medicinal use as an aphrodisiac. 
One group of 6 sexually-mature male rats was given by gastric intubation, the equivalent of 270mg of extract/kg 
body weight/day for 21 days, while another group received vehicle, and served as control. Both groups were 
maintained ad libitum on normal rat feed and drinking water. At the end of 21 days, each male rat was paired with 3 
sexually-mature, oestrous female rats and assessed for mounting frequency, intromission time, ejaculation frequency 
and fertility (% of pregnant females/group). The male rats were subsequently sacrificed under chloroform 
anaesthesia, and their testes were weighed and analysed for total protein, antioxidant vitamins and some 
antioxidant enzymes. Results obtained revealed that the extract treatment brought about significant increases in 
mounting frequency and ejaculation latency, while significantly reducing intromission latency (p<0.05). In addition, 
the  antioxidant vitamins ß-carotene, ascorbic acid and α-tocopherol, as well as the activities of superoxide 
dismutase, SOD and catalase were significantly elevated in the testes of the extract-treated rats when compared to 
controls (p<0.05). The ERCP-treated rats also had significantly higher testicular weight, higher testicular total 
protein and higher fertility than controls (p<0.05). These results strongly suggest that ERCP possesses significant 
testicular antioxidant-enhancing, libido-promoting and fertility-boosting properties, which may account at least in 
part, for its aphrodisiac use in ethno-medical practice. 
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Introduction 
Erectile dysfunction (ED) is the most common type of sexual dysfunction in men. It refers to persistent inability to 
maintain a penile erection strong enough to permit copulation (1, 2). Several predisposing factors have been 
associated with ED. These include advancing age, stress and ill-health. Treatment strategies depend on the 
underlying cause, and may involve hormonal, chemical and surgical interventions. The discovery of sildenafil 
(Viagra), vardenafil and tadalafil has revolutionalised the treatment of ED so much that they are considered as 
primary drugs of choice (3). These drugs are type5 inhibitors of phosphodiesterase, an enzyme which degrades 
cGMP whose presence is necessary for maintenance of penile tumescence. Thus they potentiate erection by 
sustaining circulatory levels of cGMP generated by the nitric oxide-induced stimulation of adenylate cyclase. 
However the use of these drugs is often associated with some undesirable side effects such as headache, nasal 
congestion, flushing, upset stomach and visual impairment (4, 5). Other important constraints include the issue of 
affordability/cost of treatment especially amongst low income earners, and the fact that ViagraR and its generics are 
contra-indicated in men with a history of hypertension or cardiovascular disease. The side effects and limitations of 
these orthodox treatments have tended to generate increasing interest in herbal alternative remedies, which being 
natural, are safer, cheaper and associated with minimal side effects. Indeed herbal preparations occupy a very 
important place in the treatment of a variety of diseases in the developing and some developed countries (6).  
 Cissus populnea Guill & Perr is a woody semi-climber which belongs to the family Amplidaceae (Vitaceae). It is 
common in the savannah areas of Africa, where it may attain a height up to 3 meters. All parts of the plant produce a 
mucilaginous exudate, which is exploited in some Nigerian homes for thickening of soups and sauces (7).  In Ondo 
State, South-Western Nigeria, aqueous and ethanolic root extracts of the plant are used for the treatment of erectile 
dysfunction, and for boosting fertility and sexual performance. To date, no investigations have been carried out to 
ascertain the veracity of androgenic properties associated with root extracts of the plant. The present study is aimed 
at determining the sexual performance and fertility-enhancing effects of ethanolic root extract of Cissus populnea in 
rats. 
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MATERIALS AND METHODS 
Preparation Cissum populnea root extract 
Fresh roots of Cissus populnea were obtained from a local herb vendor in Igbokoda village, Ilaje Local Government 
area, Ondo State. The roots were extracted by the method of Sofowora (8). The samples were washed, peeled and 
sliced to thin pieces using a clean knife edge. 50g of the sliced roots were transferred to a 250-ml beaker containing 
150 ml of ethanol diluted 1:5 (v: v) with water. The beaker and contents were allowed to stand at room temperature 
(about 27oC) for 48 hrs for optimum extract yield. After decanting the first extract, the roots were re-suspended in 75 
ml of the solvent for a further 24 hrs, after which the two extracts were pooled. To determine the concentration of 
the extract, 1ml was evaporated to dryness in a pre-weighed glass dish, and the mass of the resultant residue was 
obtained by difference. The extract was stored refrigerated in a sealed glass flask and used within a few days. 
Experimental Animals and treatment 
Twelve sexually-mature male albino rats were obtained from the Faculty of Pharmacy, University of Benin. The 
animals were housed in pairs in clean metal cages and acclimatized on grower’s mash (Guinea Feeds, Benin City) 
for 2 weeks prior to commencement of the experiment. The rats were subsequently weighed and assigned to two 
groups (6rats/group). One group received by gastric intubation, 270mg extract/kg body weight/day for 21 days, 
while members of the second group received an equivalent volume of vehicle (solvent) for the same period, and 
served as control. The two groups had access to feed and drinking water ad libitum, and were weighed weekly for 
adjustments in treatments. The study was carried out in strict compliance with the ethics in Guidelines and 
Specifications on Experimental Animal Care (9). 
Assessment of sexual performance parameters 
At the end of 21 days, each male rat was matched with 3 sexually-mature, estrous female rats in a separate cage. 
Prior to this, each female rat was made receptive (estrous) by subcutaneous injection of 10g estradiol in peanut oil 
48 hrs before subcutaneous injection of 500g of progesterone. The sexual matching was started 8 hrs after the 
progesterone injection, using the most receptive females. The male rats were carefully monitored for mounting 
frequency, intromission latency and ejaculation latency. The number of females that mated in each group was 
recorded, and these were subsequently monitored for signs of pregnancy.  
After the sexual experiment, the male rats were sacrificed under chloroform anaesthesia, and their testes were 
dissected out, weighed and rinsed in ice-cold physiological saline. Tissue homogenates of the testicular samples 
were prepared in ice-cold physiological saline in the ratio of 1:4 (gram: volume) using a pre-chilled hand mortar and 
pestle. The homogenates were centrifuged at 17000rpm for 20 minutes, and the supernatant fractions kept 
refrigerated prior to analysis. All samples were analysed within 4days for superoxide dismutase, SOD; catalase, 
ascorbic acid, ß-carotene and α-tocopherol. 
Enzyme and antioxidant vitamin assays 
SOD activity in the testicular extract was estimated by the method of Misra and Fridovich (10), while catalase was 
assayed colorimetrically according to the method of Sinha (11).  
Ascorbic acid was estimated colorimetrically by the method of Roe & Keuther (12) as modified by Nino & Shah 
(13). To 2.5ml of tissue extract and 2.5ml of standard ascorbic acid was added 1.0ml of freshly-prepared 20% TCA. 
The mixture was centrifuged for 10minutes at 2500rpm. Blank containing 2.5ml of TCA was similarly treated. Then 
0.4ml of dinitrophenyl hydrazine-thiourea (DTCS) reagent was added separately to 1.2ml of each supernatant 
fraction. The tubes were capped, vortexed and incubated at 37oC for 3hrs. Thereafter 2ml of 12M H2O4 was added to 
each of the test, standard and blank tubes. On cooling to room temperature, the absorbance of the test and standard 
tubes were read at 520nm against reagent blank. The concentration of ascorbic acid in the test was calculated by 
reference to standard absorbance and concentration of standard.  
ß-carotene and vitamin E (α-tocopherol) were estimated spectrophotometrically after prior precipitation of proteins 
with absolute ethanol, followed by extraction of the vitamins in petroleum ether according to the method of 
Jakutowicz et al (14). For ß-carotene, 0.5ml of absolute ethanol was added to 1.0ml of the extract. On shaking, 
4.0ml of petroleum ether (boiling range=60-80oC) was added to the mixture. The absorbance of the clear ether layer 
was read directly at 450nm, and the level of ß-carotene was calculated after extrapolation from a beta-carotene 
standard curve. 
 The estimation of α-tocopherol followed the same steps as for ß-carotene, except that after the extraction with 
petroleum ether, 2.0ml of 0.4% bathophenanthroline (4,7-diphenyl-1,10-phenanthroline) was added, and absorbance 
was read at 536nm. The a-tocopherol content of each sample was calculated after extrapolation from standard 
calibration curve. 
Estimation of protein 
The protein contents of the extracts from the testicular homogenates were determined by the Biuret method of 
Gronall et al (15) as modified by Henry et al  (16), using bovine serum albumin, BSA as standard.  
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Statistics 
The results obtained in the various assays for treated rats and controls were expressed as Mean ± SD, and analysed 
for significant differences using Student’s t-test. P values less than 0.05 were taken as significant. 
 

Results 
The effect of administration of ERCP on testicular weight, testicular total protein and testicular levels of the 
antioxidant enzymes SOD and catalase is shown on Table 1. The rats given ERCP for 21 days had significantly 
higher weight of testes and higher testicular total protein than control rats which received vehicle alone (P<0.05). In 
addition, the activities of SOD and catalase were significantly higher in the testes the ERCP-treated rats when 
compared with rats in the control group (P<0.05) 
Table 2 shows results obtained in the analysis of the effect of ERCP administration on testicular levels of ß-carotene, 
ascorbic acid and α-tocopherol. The rats given ERCP for 21 days had significantly higher testicular contents of these 
vitamins when compared to untreated rats (control) (P< 0.05). 
The ethanolic root extract of C. populnea produced significant increases in mounting frequency and intromission in 
the male rats (P< 0.05).The extract-treated rats also produced significantly higher percentage of fertility in oestrous 
female rats than untreated controls (P< 0.05). These results are shown in Table 3. 
 
Table 1: Effect of daily administration of ethanolic root extract of C. populnea, ERCP at a dose of 270mg/kg body 
weight for 21 days, on testicular weight, testicular total protein, and testicular activities of SOD and catalase of rats. 
 
Parameter Control rats ERCP-treated rats 
Weight of testes (g) 3.23±0.09a 3.37 ± 0.15b 
Total protein content of testes (g/dL 
of extract) 

1.92 ±0.30a 2.85 ±0.37b 

Catalase (U/mg protein) 5.30±1.15a 9.58±2.04 b 
SOD (U/mg protein) 2.45±0.48a 3.26±0.45b 
Results are expressed as Mean ± SD (n=6). For each parameter, values that have different superscripts across differ 
significantly (P<0.05). 
 
Table 2: Effect of daily administration of ethanolic root extract of C. populnea, ERCP at a dose of 270mg/kg body 
weight for 21 days on testicular levels of ß-carotene, ascorbic acid and α-tocopherol in rats. 
 
Parameter Control rats ERCP-treated rats 

ß-carotene (g/g ) 19.92 ±1.55a 24.75 ± 0.38b 

Ascorbic acid (mg/g) 33.00 ±4.72a 54.89 ±7.09b 
Α-tocopherol (mg/g) 18.38 ±3.02a 41.72 ± 6.97b 
Results are expressed as Mean ± SD (n=6). Values that have different superscripts across differ significantly 
(P<0.05) 
 
Table 3: Effect of daily administration of ethanolic root extract of C. populnea, ERCP at a dose of 270mg/kg body 
weight for 21 days on some sexual performance parameters of male rats. 
 
Parameter Control rats ERCP-treated rats 
Mounting frequency 2.00 ± 0.45a 2.83 ± 1.66b 
Ejaculation latency (sec) 21.00 ± 4.46a 29.09 ± 5.90b 
Intromission (sec) 12.67 ± 2.72a 8.33 ± 1.71b 
 Fertility (% pregnancy in mated 
females) 

37.50 62.50 

Mean ± SD (n=6). Values that have different superscripts across differ significantly (P<0.05) 
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Discussion 
The sexual performance-enhancing properties of herbal aphrodisiac remedies have continued to engage the attention 
of researchers. These studies usually involve investigating the effects of the herbal extracts on standard parameters 
like fertility, sperm count, sperm motility, fertility, intromission latency and mounting frequency; as well as their 
effects on associated biochemical indices such as testicular antioxidant status and testicular testosterone levels.  The 
purpose is to establish empirical evidence for the claims made by habitual users on the sexual performance-
enhancing potencies of these plants. Our results demonstrate that administration of ethanolic root extract of Cissus 
populnea at a dose of 270mg/kg body weight to male rats significantly increased the testicular antioxidant status 
with respect to SOD, catalase, and the antioxidant vitamins. In addition, the extract-treated rats had significantly 
higher testicular protein and testicular weight. An increase in testicular antioxidant status is linked to enhanced 
sexual performance, increased fertility and sperm motility and viability. Several studies have demonstrated the 
importance of testicular antioxidants in androgenesis (17, 18, 19). Antioxidants promote sperm viability by 
protecting it from the damaging effects of free-radical mediated membrane lipid peroxidation (20).  Although the 
phytochemical composition of the extract used in this study was not analysed, it is known that roots of Cissus 
populnea are rich in alkaloids, saponins, tannins and flavonoids (21). The presence of flavonoids may be responsible 
for the enhancement of testicular antioxidant status in the extract-treated rats, and the higher androgenic effects seen 
in this group with respect to fertility and sexual performance. Indeed the potentiating effects of plant extracts on 
sexual performance have been attributed to the presence of flavonoids, tannins and steroids in these extracts ( 22, 23, 
24, 25). Increases in ejaculatory latency and mounting frequency, with evidence of reduced intromission are 
standard indicators of improved sexual performance (3).  
 Muthu and Krishnamoorthy (26) have reported that the androgenic effect of M.   pruriens in rats is associated with 
increases in testicular and epidydymal total protein, total cholesterol, and testestorone. This is in agreement with the 
observed significant increases in testicular total protein and testicular weight seen in the present study. In various 
animal species and in humans, studies have established a positive correlation between testis size and daily sperm 
output (27, 28, 29, 30, 31). In male rats, the androgenic effect of root extract of Mondia whitei has also been linked 
to elevation of testicular protein, sperm density and testicular testosterone level (32). Thus the increases in testicular 
weight and testicular total protein seen in this study are positive androgenic factors linked to increased sperm 
production and fertility.  
In contrast, Ojekale et al (33) reported that stem bark extract of Cissus populnea had no significant effect on sperm 
parameters in human male volunteers continuously given the extract at a dose of 150mg/kg body weight for 72 days. 
In the present study, we used the root extract, which is the form consumed in Ondo State of Nigeria. It is very likely 
that the active androgenic principles of the plant resides more in the root than the aerial/apical regions. Such 
differences in phytochemical compositions between roots and stem of the same plant have been reported (34). 
Further investigations are on-going to ascertain the detailed phytochemical characteristics of the root and stem back 
extracts of this plant. 
Conclusion 
Our results demonstrate that ethanolic root extract of Cissus populnea exerts significant sexual performance and 
fertility-enhancing effects in rats. If animal-to-man extrapolation is permitted, these results may explain the basis of 
the use of root extracts of this plant as an aphrodisiac in some parts of Nigeria. 
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