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Previous studies have shown Costus afer to possess ethno-medical and ethno-veterinary properties,
however, the link between C. afer and reproductive activities are not clear. The aim of this research was
to assess the impact of C. afer leaf on semen quality characteristics and testosterone levels of adult
buck rabbits. Eighteen adult crossbred New Zealand and Chinchilla breeds were divided into three
treatments (A, B and C) (n=6) in a completely randomized design (CRD) for 12 weeks. The results
showed significant (P<0.05) decrease in sperm motility, sperm count, and normal morphology due to
treatment effect. Sperm abnormalities, dead cells, sluggishly motile, and pus cells were significantly
(P<0.05) increased in treated group. The treatment had no significant impact (P>0.05) on parameters like
appearance (normal), semen volume, and viscosity between the groups. Serum testosterone increased
significantly (P < 0.05) in treated groups (C: 21.0 ng/mL; B: 11.6 ng/mL) than control (A: 11.0 ng/mL),
respectively. These results indicate that C. afer has a negative fertility impact on buck rabbits.
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INTRODUCTION

In recent times, the use of herbal medicines has increased incidence of drug resistance (Olowosulu and
gradually acquired a more vital therapeutic role to replace Ibrahim, 2006). In Africa particularly in Nigeria, several
the synthetic once for animals and humans due to plants have been identified to have medicinal and
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nutritional importance (Egba et al., 2014). The diverse
African herbal plants afford the trado-medical practitioner
best opportunities in the selection of herbs for various
human and animal diseases (John, 2004). In folk and
traditional medicine practices, several herbal plants
and/or their extracts have been used to enhance fertility
in male and female animals (Vasudeva and Sharma,
2007; Singh and Singh, 2009) in their unaltered form.

Some of the herbs and/or its extracts have been
reported to improve libido, sexual behaviour, mating
performance and spermatogenesis (Tomova et al., 1981;
Chauhan et al., 2007), while others balance the levels of
hormone such as testosterone, luteinizing hormone, and
follicle stimulating hormones (Koumanov et al., 1982) in
hypothalamic-pituitary gonadal axis (reproductive axis) of
male and female animals (Gamache and Acworth, 1998;
Asuquo et al., 2013).

Costus afer (Costaceae) is an important indigenous
West Africa herbal plants with unique medicinal
properties commonly used throughout its area of
distribution. It is tropical perennial herbaceous
rhizomatous plants found in the forest belt of Africa
(Burkili, 1985; Edeoga and Okoli, 2000). Experimental
evidences have shown that C. afer possess important
bioactive and medicinal potentials (Etukudo, 2003; Akpan
et al., 2012; Ukpabi et al., 2012). Several studies have
revealed its ethno-veterinary and ethno-biotic importance
such as antimicrobial properties (Akpan et al., 2012;
lioma et al., 2014), hypoglycemic effect (Momoh et al.,
2011), treatment of stomach aches and rheumatic pains
(Etukudo, 2003), treatment of hepatic oxidative stress
and toxicity (Ukpabi et al., 2012), anti-diabetic (Soladoye
and Oyesika, 2008), treatment of eye inflammation,
headache, oedema, and fever (Omokhua, 2011). This is
due to its numerous phytochemical properties such as
steroids, flavonoids, alkaloids phynols, saponins, and
phenols (Oliver-Bever, 1986; Tchamgoue et al., 2015;
Ukpabi et al., 2012). Previously, tropical ethno-medical
and ethno veterinary plants and other products with
propensity to limit and/or enhance reproductive function
in animals have been reported (Yahaya and Ajuogu,
2014; Yahaya et al., 2015). Therefore, this study was
designed to assess the impact of C. afar on the fertility
status (semen quality characteristics and testosterone
levels) in buck rabbits.

MATERIALS AND METHODS

All experimental procedures involving animals and the ethical
issues of University of Port Harcourt were strictly followed. The
experiment was done at the Research and Demonstration Farm of
Faculty of Agriculture, University of Port Harcourt, Rivers State.
Eighteen adult cross breed of New Zealand and Chinchilla bucks
with an average weight of 1.5 to 2.0 kg were assigned randomly to
three groups (A, B, and C) (n=6) and were further subdivided into
three replicates (n=2) per group in a completely randomized design
(CRD). The study lasted for 12 weeks.

The C. afer leaves were harvested fresh and fed along with
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growers mash ad libitum to the experimental animals (buck rabbits)
as follows: Treatment group A (control group), concentrate feed
only; Group B, concentrate feed with C. afer; treatment group C,
fresh C. afer only. All the groups were fed on ad libitum bases.

Prior to the treatment exposure, blood samples were collected
from each animal through the ear vein in all the treatment groups
using sterile syringes and hypodermic needles and decanted into
well labelled sterile sample bottles for preliminary analysis of serum
testosterone levels. Similarly, at the termination of the study, blood
samples were also collected from all the bucks in all the treatments
groups using the sample procedure mentioned earlier and were
used to assess serum testosterone levels using commercial test kits
BioCheck, Inc, 323 Vintage Park Dr Foster City CA 94404. The
protocol was as described by the manufacturer.

Semen samples were collected from the bucks in all the groups
with the aid of artificial vagina (AV) using the method described by
Herbert and Adejumo (1995) and modified method of Ajuogu and
Ajayi (2010).

The samples were collected twice at the beginning of the study
and at the expiration of the study. Group C could not mount due to
exhortation; as a result, no semen was collected. The semen
guality characteristics were assessed by microscopic examination.

Data obtained from testosterone and semen samples were
analysed using the analysis of variance (ANOVA). According to
Steel and Torrie (1980), means with significant differences were
separated using Duncan’s Multiple Range Test (DMRT, 1955).

RESULTS

Preliminary semen analysis of buck rabbit before
exposure to C. afer

The preliminary semen analysis result of rabbit buck
exposed to C. afer is presented in Table 1. The results
revealed no significant changes (P>0.05) on the semen
quality parameters measured. The semen volumes are 1
ml each in treatments A and C, while in treatment B, it
was 0.5 ml. The pH was 8.0 in treatment (A, B and C),
respectively. The viscosity and progression of the semen
in all the treatments (A, B and C) were both good and
normal.

Preliminary semen analysis of rabbit buck

The statistical analysis of semen quality assessment
parameters revealed no significant difference between
the treatment groups. Sperm motility was 80, 70, and
60% for treatments C, B and A. Sperm count was 8x10°,
7x10° and 6xI0° ml* for treatments A, B and C,
respectively (Table 1). The pH, viscosity and progression
were 8.0, normal, and good in all the treatments. The
semen appearance was milky in all the groups. For
normal morphology, pus cells, was not significantly
different between control and treatment groups.

Also, Table 2 shows the preliminary semen analysis of
rabbit buck before being exposed to C. afer. From the
results, serum testosterone of the bucks in all the groups
showed no significant difference (P>0.05) between the
treatment groups.
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Table 1. Preliminary semen analysis of rabbit buck before exposure to Costus afer.

Parameter A B C
Semen appearance Milky Milky Milky
Semen volume 1ml 0.5ml 1ml
Semen pH 8.0 8.0 8.0
Viscosity Normal Normal Normal
Progression Good Good Good
Motility (%) 6+0.05 7+0.08 8.0+0.03
Sperm count (ml) 8x10° 7x10° 6x10°
Normal morphology (%) 20+0.05 20+0.01 20+0.05
Abnormalities (%) 80+0.08 80+0.05 90+0.03
Pus cells 3-4+0.02 4-5+0.03 3-4+0.04
Dead cells (%) 20+0.03 10+0.02 10+0.01
Sluggish motile (%) 2040.05 2040.04 10+0.02

A: Treatment group A (control group) concentrated feed only; B: Treatment group B, concentrated feed with C. afer; C:
Treatment group C, fresh Costus afer only.

Table 2. Preliminary testosterone analysis of rabbit bucks before exposed to Costus afer.

Parameter A B C
Testosterone nmol/L 6.80+0.03 7.6+0.05 6.940.03

A: Treatment group A (control group), concentrated feed only; B: treatment group B, concentrated feed with Costus
afer; C: treatment group C, fresh C. afer only.

Table 3. Influence of C. afer on semen quality characteristics and serum testosterone levels of buck rabbit.

Parameter A B C
Semen appearance Milky Milky -
Semen volume 1ml 1ml -
Semen pH 8.0 8.0 -
Viscosity Normal Normal -
Progression Good Poor -
Motility (%) 80+0.05% 10+0.02° -
Sperm count 9x10% 2x10% -
Normal morphology (%) 90+0.05% 20+0.02° -
Abnormalities (%) 10+0.03° 80+0.01% -
Pus cells (hpt) 2-3+0.01° 4-5+0.03° -
Dead cells (%) 10+0.02° 70+0.05% -
Sluggishly motile (%) 10+0.04° 20+0.01% -
Testosterone ng/mL 11.0+0.02° 11.6+0.01° 21.0+0.04%
Mortality 0 0 0

Mean + SD in the same row with different superscripts differs significantly (P<0.05). A: Treatment group A (control
group), concentrated feed only; B: treatment group B, concentrated feed with Costus afer; C: treatment group C, fresh C.
afer only.

The results of the effect of C. afer on semen in treatment C because the bucks were so weak that they
characteristics of buck rabbit are shown in Table 3. There could not mount. The statistical analysis of the motility
was no record of the semen characteristics of buck and sperm count was significantly different (P<0.05)



between the treatment group. Treatment group A (80%,
9><106) was significantly better (P<0.05) in semen motility
and sperm count than group B 10% (2x10°). Other
semen parameters: semen appearance (normal), semen
volume (1 ml) and viscosity (normal) were the same for
both groups. Progression was good in treatment group A
and poor in group B.

Normal morphology was significantly (P<0.05) better in
treatment group A (90%) than group B (20%). Effect on
semen abnormalities was significantly (P<0.05) higher in
group B (80%) than in group A (20%). Pus cells were
more in group B (4 to 5 hpt) than group A (2 to 3). Dead
cells were significantly (P<0.05) more in group B (70%)
than group A (10%). Percentage of sluggish motile sperm
cells was significantly higher in group B (20%) than group
A (10%). Serum testosterone was significantly (P < 0.05)
higher in treatment group C (21.0 Mg/mol) than in groups
B (11.6 Mg/mol) and A (11.0 Mg/mol), respectively. No
mortality was recorded in all the groups.

DISCUSSION

The semen status of rabbits is a mixture of spermatozoa
suspended in a liquid medium secreted at different
locations by the epididymis and at various glands. Its
analysis or evaluations provide index for prediction of
fertility status in animals (Quintero-Moreno et al., 2007;
Ajayi et al., 2011). C. afer is one of the several tropical
medicinal plants used against various ailments. The
effect of the treatments on semen pH, appearance and
volume is within the normal range according to
International Rabbit Reproduction Group (2005). The
treatment dependent depressed influence (P> 0.05) of C.
afer on sperm motility, sperm count and morphology
between the treatment groups although within normal
levels of fertilizable semen status of rabbit bucks
(International Rabbits Reproduction Group 2005), may
indicate that C. afer have a negative influence on sperm
fertility index (motility, sperm count, and morphology).
The reduction of sperm count, mal-formation of
spermatozoa, and insufficient motility have been reported
as the leading cause of fertility failure or infertility in male
(Chauhan and Dixit, 2008).

This result is similar to the findings of Rao and Alice
(2001) who reported the antifertility effect of Phylantus
amarus at dosage level of 100 mg/kg body weight of
male and female mice which was attributed to changes in
hormonal profile that regulates reproductive function in
animals. Similarly, Adedapo et al. (2003) reported
different degrees of testicular degeneration and reduction
in diameter of seminiferous tubular of rats treated with
extracts of P. amarus.

On the contrary, Arhoghro et al. (2014) reported that C.
afer leaf extract can be applied for the enhancement of
immune system and treatment of serum cholesterol
concentration which is a vital precursor in steroidal
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hormonal secretion. This was evidenced on the
significant impact it had on testosterone concentration
recorded in treatment group C (21.0) and this may be
suggestive of the fact that its reproductive enhancement
activity could be on tissues such as testes and prostate
as well as promoting secondary sexual characteristics as
it is major role of testosterone in determining fertility
status in animals.

However, C. afer treatment in this study was observed
to increase serum testosterone levels (C: 21.0 nmol/L).
This is in line with previous studies that reported
increased testosterone profile in animals treated with
herbal plants (Chen et al., 1993). Testosterone is a
steroid hormone secreted from Leydig cells of the testes
in males and it play critical role in the reproductive
function and promotion of secondary sex characteristics
such as muscle growth and strength, bone mass, and
growth of body hairs (Zouboulis and Degitz, 2004). Chen
et al. (1993) observed that Chinese yam increases
testosterone levels in animals. Yahaya and Ajuogu
(2014) exposed adult rabbits to Laguclaria racemosa
leaves (white mangrove) and revealed significant
increase in testosterone production. It is therefore
suggested that graded levels of the test plant be
investigated to determine the levels at which it affects
other areas of male reproduction such as sexual
behavior, reproductive hormonal profile, etc.
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