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Abstract

The study was carried out to evaluate the effect of ginger on libido, relative organ weight, semen quality, and
histological changes in the testes of rabbit bucks. Twenty — seven New Zealand White breeder rabbit bucks were
assigned to 3 treatments (T, T;) of 3 replicates with 3 bucks per replicate in a CRD. Forage-based diet was
supplemented with a formulated concentrate containing 17% CP and 2600K cal/kg Metabolizable energy. 0, 10,
and 20g ginger powder was added to 1kg of the concentrate and fed to T,, T, and T, respectively daily. The
concentrate was administered in the morning while forages were given in the afternoon through the night. Water
was given ad libitum. Libido was measured while semen was collected and evaluated. The viscerals and testes
were harvested and evaluated. The results showed significant (P<0.05) effect of treatment on all the semen
quality parameters measured except semen pH, and normal spermatozoa. Semen volume was higher in T,(1.55)
and T, (1.00) than T, (0.67). Semen consistency was highest in T, (4.00) followed by T, (3.00) and least in T,
(2.00).T, and T, were statistically the same in sperm motility (83.33) and (83.00) and in percentage live
spermatozoa proportion (86.90) and (88.70) and were higher than T, (76.70) and (79.46) respectively. Sperm
concentration, total sperm /ejaculate, and total viable sperm increased with dosage and were better in T3
(131.55),(303.90) and (1593.30) respectively than T, and T,. Spermatozoa morphology was not affected by the
treatment (P > 0.05). Organ weights were not affected (P>0.05) except for the liver and testes which were
significantly (P<0.05) higher in T, than T, and T, Libido score significantly (P<0.05) increased with dosage.
Reaction time was significantly (P<0.05) lower and better in T, than T,and T, Testicular histology showed no
structural morphologic abnormalities in the treated groups compared to the control. T, and T, had more
accumulations of normal spermatids in the lumen of the seminiferous tubules. Mature spermatids significantly
(P<0.05) increased with dosage, 138/tubule in T, 148 and 152 spermatids per tubule in T, and T, respectively. It
was concluded that supplementing the diet of breeder rabbit bucks with ginger powder at 10g/kg and 20g/kg
levels will improve libido and semen quality without adverse effects on the viscerals and testes.
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Introduction

Rabbits are micro livestock that have the potentials of
supplying cheap and sustainable high animal protein to
the ever-increasing human population in Nigeria
(Onifade et al., 1999). This is so because Nigeria is
endowed with numerous grass lands that can supply
enough forage for all — year — round rabbit production.
Arijenuwa et al. (2000) reported that increased supply of
rabbit meat is achievable because rabbits have short
generation interval and can efficiently convert forage to
edible animal protein. Thus, increased rabbit
production, expressed as the number of kits kindled per
doe per year and the survival of the kits (Lukefahr ez al.,

1991) is needed to put an end to animal protein shortage
in Nigeria. However, intensive and large-scale rabbit
production in hutches has been constrained by high kit
and adult rabbit mortality. It appears that the use of high
proportion of concentrate to meet the nutritional
requirements of rabbits is associated with fatal bloat.
Also, the use of some forage at certain seasons,
physiological age and state could be responsible for
many fatal nutritional disorders that are looming the
rabbit industry in Nigeria. Consequently, there has been
a quantum decline in production and collapse of many
farms in Nigeria. Unfortunately, unlike avian, bovine
and swine medicines rabbit medicine is less emphasized
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in Nigeria. Thus, sudden death has continued to ravage
many rabbit farms in Nigeria. In view of the foregoing,
the need for complementary and alternative medicines
that are readily available, safe, effective and economical
(Baatsch et al., 2017) is imperative. Complementary
and alternative medicines represent a group of diverse
medical and healthcare systems, practices, and products
that are not considered to be part of evidence—based
conventional medicine (Yun et al., 2021). These
complementary alternatives are of natural sources such
as herbs and essential oils (Priya et al., 2015) which have
potential beyond clinical trials (ADA, 2019) and are
rarely recommended to farmers. A typical example of
such as herbal alternative is ginger. Empirical studies
have shown that ginger has anti— oxidant, antimicrobial
and anti—inflammatory properties which improve,
semen quality parameters, sperm production and
reproductive efficiency (Akhlaghi ef al., 2014; Ezzat et
al.,2017; Zhou et al.,2022; Al — Khalaifah et al., 2022).
For instance, in roosters, it has been documented 15 and
30g/kg/day ginger supplemented diets significantly
improved sperm motility, viability and fertility, and
decreased structural abnormalities after 14days
(Akhlaghi et al., 2014). Also, Saeid et al. (2011) and
Ezzat et al. (2017) reported significant improvements in
ejaculate volume, total sperm, serum LH, FSH and
testosterone levels in roosters fed 5%, 10% and 2.5g/kg
and Sg/kg ginger rhizome powder after 64weeks and
12weeks respectively. However, in rats, it was also
documented that 2000mg/kg/bw/day of ginger showed
gonadotoxic activity, caused follicular atresia,and
degenerated primordial follicle, indicating that it has
antifertility, antiimplatation and antiovulatio
effect(Elmazoudy and Attia, 2018) Similarly, Herawati
(2010) reported oedema, liver necrosis and
inflammation in broiler chickens fed 0.1, 1.0 and 1.5%
ginger powder. It was also observed that 500mg/kg
ginger produced brady cardia with degenerative
changes in the cardiac myocyte fibres of rats (Singh et
al., 2018). In rabbits, it was reported that 5g/kg oral
administration of ginger caused 50% mortality
(Omayma et al., 2018). There are controversies over the
safety and toxicity of ginger with respect to dose, form
(extract or powder) and the duration of administration.
Thus, more scientific investigations in these regards
have been advocated (Gagneir, 2006). It was observed
that most researches on ginger were on roosters and
albino rats, with scanty publications on rabbits. Also,
research reports on the histological in the testes of rabbit
buck fed ginger powder are scanty. In this study, doses
reported to be safe and toxic were selected to evaluate
their effects on semen quality parameters and testicular
histopathology.

Materials and methods

Experimental location

The experiment was conducted at the Rabbit Unit of the
Teaching and Research Farm of the College of Animal
Science and Animal Production, Michael Okpara
University of Agriculture, Umudike, Abia State,
Nigeria.

Procurement of the test ingredient

Ginger rhizome powder was purchased from National
Root Crops Research Institute, Umudike, Abia State,
Nigeria. The ginger powder was stored in an airtight
plastic container under room temperature.

Management of experimental animals

A total of twenty - seven (27) New Zealand White
breeder rabbit bucks (10 months of age) were used for
the experiment. The bucks were purchased from a
reputable farm in Umuahia North L.G.A., Abia State.
The rabbit bucks were raised in hutches and fed
formulated diet in the morning (8am — 3pm) and forage
in the evening (3p.m — 8am) daily. Fresh water was
given ad libitum. The bucks were randomly divided into
3 treatments (T, — T,) with 9 bucks per treatment and
replicated 3 times with 3 bucks per replicate. T, received
Og/kg diet, while T, and T, received 10g/kg and 20g/kg
of ginger supplemented diets respectively with plenty of
forages. The composition of the diet is presented in
Table 1.

Semen collection and evaluation

The rabbit bucks were trained for semen collection by
introducing a teaser doe in the hutch for the bucks to
sniff and mount without intromission and ejaculation
Semen was collected with an artificial vagina and
assembled as described by Herbert and Adejumo
(1995). Ejaculate samples were collected and analyzed.
Semen volume was measured with a calibrated plastic
centrifuge tube and recorded in milliliter. Semen
consistency was assessed and scaled according to
Bearden et al. (2004). Semen pH was measured with a
(ROTA MEB) pH meter. Libido was evaluated and
scored according to Herbert and Adejumo (2005).
Individual sperm motility was determined by placing a
drop of fresh semen on a pre-warmed glass slide. The
drop of semen was diluted with an equal volume of pre-
warmed 0.9% normal saline and covered with a pre-
warmed cover slip. The individual sperm motility was
subjectively scored in percentage. Sperm concentration
(x10” /ml) was determined using an improved
haemocytometer after dilution with 0.9% physiological
saline in the ratio of 1:200. Total sperm/ejaculate was
determined by multiplying the semen (ejaculate)
volume by the calculated sperm concentration. The
proportion of live spermatozoa was evaluated using the
method described by Bearden et al. (2004). A drop of
fresh semen was placed on a pre-warmed glass slide and
mixed with a drop of pre-warmed Eosin-nigrosin stain.
A smear was made from the mixture and viewed under a
high-power microscope (% 100 oil immersion objective).
Total viable spermatozoa in ejaculate were determined
using the relation: Volume (ml) x Conc. (x10’ml) x %
motility (%) x % Normal cells.

Organ biometry/histology: At the end of the
experiment, two rabbits were randomly selected from
each treatment replicate and sacrificed. The organs were
harvested and weighed with a sensitive scale and
recorded in gram. Histology of the testes was carried
out according to Clayden (1967) and John and Alan
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(1977). Images were captured with a motican 2.0 digital
camera attached to a computer.

Experimental design and statistical analysis

The experiment was arranged as a CRD. Data collected
were subjected to analysis of variance (ANOVA) (Steel
and Torrie, 1980). Means were separated using Duncan'
multiple range test (Duncan, 1955). The linear
statistical is as shown below:

Linear model:

Yij:u+Bi+eij
Where:

Y, =Individual observation
p=Overall mean
B.=Effect of treatment
¢,=Random error.

Results and Discussion

The effect of ginger rhizome powder on semen quality
parameters is shown in Table 2. The result of this study
showed significant (P<0.05) effect of ginger treatment
on the semen quality parameters measured except
semen in pH and percentage normal spermatozoa. T,
and T, were better than T1 in semen volume,
consistency, sperm motility, live spermatozoa, sperm
concentration, total sperm in ejaculate and total viable
sperm. Semen pH, percentage normal and abnormal
sperm were not affected by treatment (P > 0.05). The
result of this study agreed with those of Akhlaghi ez al.
(2014) and El-Speiy et al. (2017), who reported higher
ejaculate volume in roosters and rabbit bucks fed diets
supplemented with ginger powder respectively. Semen
volumes (1.0 — 1.55ml) obtained in this study were
higher than (0.71ml, 0.93ml) and (0.3 - 0.6 1ml) reported
by Herbert et al. (2005), Cardinali ef al. (2007) and
Lebas et al. (1997), respectively. This suggests that
supplementing the diet of rabbit buck with ginger could
significantly improve ejaculate volume. The reason for
the higher semen volume obtained in this study could be
aresult of increased stimulation and secretory activities
of the accessory sex glands (Shinkut, 2009) by the
phenolic compounds in ginger. Semen pH was not
affected by treatment (P > 0.05). This indicated that 10
and 20g/kg dietary inclusion of ginger did not induce
alkaline and acid reaction in accessory glands that could
lead to changes in pH. This is because changes in pH
negatively influence spermatozoa viability and motility
due to poor buffering capacity (Bearden et al., 2004).
The result obtained in this study showed that ginger has
good buffering effect on rabbit buck semen. The result
of this study showed significant (P < 0.05) effect of
treatment on semen consistency. T, and T3 had better
semen consistency than T,. Viscosity improved as the
inclusion levels increased. This is in consonance with
Kaya et al. (2002), who reported that the opacity of
semen provides a rough indication of concentration.
Peter et al. (2005) reported a direct relationship between
semen consistency and sperm concentration as thicker
semen has greater number of spermatozoa than watery
semen. This may imply that ginger powder

supplemented at 10 and 20g/kg levels in the fed of rabbit
bucks could significantly enhance the thickness of their
semen.

The result of this study showed significant (P < 0.05)
effect of treatment on spermatozoa progressive motility.
Motility was higher in T, (85.00) and T, (83.33) than T,
(76.70) respectively, suggesting that ginger
supplementation could significantly enhance motility in
rabbit bucks. The motility mean values obtained in this
study for T, and T, were higher than (80%) normal range
recommended by Bearden ef al. (2004) for fertile
ejaculate, indicating that ginger supplementation could
improve fertility in rabbits. The result of this study was
in agreement with those of Arash et al. (2009) and Ezzat
et al. (2017) who reported significant increase in sperm
motility and viability of Wister rats and roosters fed
graded levels of ginger rhizome powder. The reason for
the result obtained in this study could be due to
antioxidative effect of ginger on the semen (Al
Khalaifah et al., 2022) which decreases the
malonaldehide and increases the total antioxidant
capacity of semen (Majid ef a/ 2021). The result of this
study could also be attributed to the anti — inflammatory
property of ginger which improved resistance against
infectious agents and reproductive performance (Zhou
et al., 2022). The mean percentage live spermatozoa
proportion followed a similar trend as the progressive
motility. T,and T, were significantly higher than T,. The
reason for the higher number of live spermatozoa could
be due to the effect of the ginger on the proliferation and
fast maturation of developing sperm cells in the
seminiferous tubules which perhaps increased both the
supply of FSH and testosterone levels (Memudu ef al.,
2012; Saeid et al., 2011; Ezzat et al., 2017) as was
observed in the testicular histology and libido
evaluation in this study. The study further confirmed the
direct relationship between libido and sperm
concentration as opined by Herbert ef al. (2005). The
total number of spermatozoa per ejaculate and its
corresponding total viable sperm cell was significantly
(P<0.05) increased as the inclusions were increased
compared with the control group. The mean total viable
sperm cell which is the product of semen volume,
concentration, percentage motility and normal
spermatozoa, was significantly (P<0.05) increased from
521.77 x 10°/cell (T1) to 948.20 x10°/cell and 1593.30 x
10’/cellin T, and T, respectively.

This implies that ginger at the inclusion levels used in
this study did not cause any deleterious effect on the
morphological indices of the spermatozoa. The result of
semen characteristics obtained in this study strongly
agreed with El-Speiy ef al. (2017) and Ilo ef al. (2018)
who reported significant improvement in semen quality
ofbucks fed diets supplemented with ginger at 0.5% and
1.0%, respectively. The effect of treatment on
spermatozoa morphology is shown in Table 3. The result
of this study did not show any significant (P > 0.05)
effect of ginger on spermatozoa morphological
abnormalities. The ability of the sperm cells to maintain
their normal morphology and integrity could be due to
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the antioxidant effect of ginger in the formulated diets in
T, and T,. This could mean that while enhancing the
semen quality, the ginger supplemented diet did not
affect the morphology of the spermatozoa. The result of
this study is in consonance with those of Khaki et al.
(2009) who reported an increased percentage of normal
spermatozoa in rats fed 50 and 100mg/kg ginger extract.
The effect of ginger on the relative organ weight of
rabbit bucks is shown in Table 4. The result of this study
did not show significant (P>0.05) effect of the test
ingredient on the weights of the heart, spleen, and
kidney relative the body weights of the bucks. However,
the liver and the testes weighed heavier (P<0.05) in T,
and T, than T,. The non-significant effect of the ginger
diet on the liver, kidney and heart was in consonance
with the report of Agunbiade ef al. (2001), Tangpu and
Yadav (2006), and Ilo et al. (2018). The paired testicular
weight was higher in T, (0.42%) than in T, (0.37%) and
least in T,(0.23) The result of this study was in
agreement with those of EL Speiy et al. (2017) also
reported an increase in paired testicular weight of bucks
fed a 10% ginger inclusion diet. Similarly, Arash et al.
(2009) reported increased testicular weight, serum
testosterone level, and accumulation of sperm in the
lumen of the seminiferous tubules of Wister male rats
administered with 50mg/kg and 100mg/kg ginger
rhizome powder. These increases in the testicular
ultrastructure and in the number of sperm cells could be
the reason for the heavier testicular weights obtained for
T, and T, in this study. The effect of ginger on libido
score of rabbit bucks is shown in Table 5. The result of
this study indicated significant (P<0.05) effect of the test
ingredient on the libido score of the bucks. Libido was
higher in T, and T, than T,. Reaction time was also
affected significantly (P< 0.05) by ginger
supplementation. Reaction time was lower and better in
T, than T, and T,. This could be attributed to the
androgenic effect of ginger (Amr and Hamza, 2006)
which increased the serum testosterone level and
improved libido of the bucks in a dose dependent
manner.

Testicular histology of rabbit bucks fed diets
supplemented with ginger powder

According to Hafez (1993) any stimulation of Leydig
cells will result in increased testosterone production,
which will in turn increase spermatogenesis and libido.
The effects observed in this study at higher inclusion of
ginger as shown in the photomicrograph, may be due to
enhancement of the Leydig cells and seminiferous
tubules responsible for libido and sperm productions
respectively. Furthermore, the stimulation of meiosis of
primary spermatocytes into secondary spermatocyctes
and haploid spermatids (the meiotic cell division phase
of spermatogenesis) and an increase in mitotic activity,
resulted in the production of many mature spermatozoa
from a density of 138 (T,) to 152 in the highest inclusion
group (T,). The testicular histology of the ginger treated
bucks appeared normal with intact spermatogenic cell
lineage, containing all the cells in the lineage.

Conclusion

The result of this study indicated that 10g/kg and 20g/kg
ginger rhizome powder improved semen quality
parameters and libido with neither gross atrophy nor
inflammation of the viscerals and testes. There were
also no histological changes in the testes. It was
concluded that breeder rabbit bucks can be fed with diets
supplemented with up to 20g/kg ginger rhizome powder
without any adverse effect on the reproductive
performance. Based on the result of this study, 20g/kg
ginger is therefore recommended.

References

Agunibaide, J. A., Adeyemi, O. A., Fasina, O. E. and
Bagbe, S. A. (2001). Fortification and litter pre-
weaning traits in doe rabbits. Journal of Animal
Breeding and Genetics, 106: 358 —362.

Aitken, R. J., Buckingham, D. W., Brindle, J., Gomez,
E., Baker, H. W. and Irvine, D. S. (1995). Analysis
of sperm movement in relation to the oxidative
stress created by leukocytes in washed sperm
preparation and seminal plasma. Human
Reproduction; 10:2061-207.

Akhlaghi, A., Ahangari, Y. J., Navidshad, R., Pirsaraei,
Z. A., Zandi, M., Deldar, H., Rezvani, M.R.,
Dadpasand, M., Hashemi, S. R., Poureslami, R. and
Peebles, E. D. (2014). Improvement in semen
quality, sperm fatty acids, and reproductive
performance in aged Cobb500 breeder roosters fed
diets containing dried ginger rhizomes (Zingiber
officinale). Poultry Science,93(5): 1236 —1244.

Al — Khalaifah, H., Al — Nasser, A., Al — Surrayai, T.,
Sultan, H., Al — Kandari, R., Al — Saleem, H., Al —
Holi, A. and Dashi, F. (2022). Effect of ginger
powder on production performance, antioxidant
status, haematological parameters, digestibility and
plasma cholesterol content of in broiler chickens.
Animals, 22:901.

American Dental Association (2019). ADA Policy
Statement on Complementary and Alternative
Medicine in Dentistry .American Dental
Association Website .Available
online:https://www.ada.org/en/about-the-ada/ada-
positions-policies-and statements/complementary-
and-alternative-medicine-in-dentistry.

Amr, A. and Hamza, A. E. A. (2006). Effects of roselle
and ginger on cisplatia-induced reproductive
toxicity in rats. Asian Journal of Andrology, 8:607 —
612.

Arash, K., Fatemeh, F., Mohammad N., Amir, A.K.,
Chelar C.O., Marefar, G.N. and Mohammad H.
(2009).The effects of ginger on spermatogenesis
and sperm parameter of rats. lranian Journal of
Reproductive Medicine,7(1): 7—12.

Arijeniwa, A., Otaikhian, S. O. and Imeseum, J. A.
(2000). Performance of weaner rabbits fed poultry
grower mash supplemented with different grass
legume Proceedings of 5" Annual Conference of
Animal Science Association of Nigeria, Pp.103-
105.

Assan, N. (2014). Micro-livestock farming and food
security in sub-sahara Africa. Journal of Animal

Ezike, Chima, Anugwo, Ezea & Ewa
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 109



Production Advancement, 4(4).

Baatsch, B., Zimmer, S., Recchia, D. R. and Bussing, A.
(2017). Complementary and alternative therapies
in dentistry and characteristics of dentists who
recommend them. Complement Therapies in
Medicine, 35: 64-69.

Bearden, J. J., Faquay, J. W. and Willard, S. T. (2004).
Applied Animal Reproduction (6" ed). Mississipi
State University. Pp. 183 —196.

Cardinali, R., Dal Bosco, A., Mourvaki, E., Del Vecchio,
M.T. and Sartini, B. (2007). Rabbit semen particles:
secretion pattern and main effect on the sperm
functions. Journal of Submicro Cell Cytolology
Pathology, 39:3-10.

Duncan, 1995. Multiple Range and Multiple Tests.
Biometrics, 11:1-42.

El-Mazoudy, R. and Attia, A. (2018). Ginger causes sub
fertility and abortifagent in mice by targeting both
estrus cycle and blastocyst implantation without
teratogenesis. Phytomedicine, 50: 300 —308.

El-Speiyl, M. N. E., Khaled, F. A. and El-Hanoun, A. M.
(2017). Effect of ginger supplementation on
reproductive performance of male rabbits. Global
Scientific Journal of Biology,2:26-31.

Ezzat, W., El- Slamong, A.E., Bealish, A. M. A. and
Ouda, M. M. M. (2017). Effect of adding dry ginger
rhizome to the diet on semen quality and fertility
rate in aged local cocks under Egyptian hot summer
condition. Egyptian Poultry Science, 37(1): 233 —
249.

Gagnier,J. J., Boon, H., Rochon, P., Barnes, J., Moher,
D. and Bombardier, C. B.(2006). Reporting
randomized controlled trials of herbal
interventions: an elaborated consort statement.
Annals of Internal Medicine, 155(5):364—367.

Hafez, E. S. E. (1993). Reproduction in farm animals.
(6" ed), Philadelphia, Pp. 59-104.

Herbert, U., Ozoje, M. O. and Adejumo, D. O. (2005).
Effect of Leucaena and gliricidia leaf meals on the
seminal characteristics, testis weights and
seminiferous tubule diameters of rabbits. Animal
Research, 54:173-178.

Herbert, U. and Adejumo, D.O.(1995).Construction and
evaluation of an artificial Vagina for collecting
rabbit semen. Delta Agriculture, (2):99-108.

Ilo, S. U., Ukpabi, U. H. and Egu, U. N. (2018). Effect of
Graded Levels of Ginger Rhizome Meal on Semen
Characteristics and Hormonal Profile of Male New
Zealand White Rabbits. FUDMA (Federal
University of Dutsin-Ma Journal of Agriculture and
Agricultural Technology, 4 (1): 84-90.

Kaya, A., Aksoy, M. and Tekeli, T. (2002). Influence of
ejaculation frequency on sperm characteristics,
ionic composition and enzymatic activity of
seminal plasma in rams. Small Ruminant Research,
44:153-158.

Khaki, A., Fathaazad, F., Nouri, M., Khaki, A.A.,
Ozanci, C. C., Ghafari — Novin, M. and Hamadeh,
M. (2009). The effect of ginger on spermatogenesis
and sperm parameters of rats. [ranian Journal of
Reproductive Medicine,7(1):7-12.

Lebas, F., Coudert, P., Rouvier, R. and de Rochambeau,

H. (1997). The Rabbit Husbandry, Health and
Production. Rome: Food and Agriculture
Organization of the United Nation. Pp. 236-240.

Lukefahor, S.D and Cheeke, P.R. (1991). Rabbit project
development strategies in subsistence farming
systems: Research applications. World Animal
Review, 69:60-70.

Majid, G. A., Maryan, K. D., Arefeh, A. J., Maziar, H. S.
and Mehrdad, O. (2021). A systematic review on
the effect of ginger (Zingiber officinale) on
improvement of biological and fertility indices in
laboratory animals, poultry and humans. Veterinary
Medicine and Science, 7(5):1959—1969.

Memudu, A.E, Akinrinade, 1. D., Ogundele, O. M. and
Duru, F. (2012). Investigation on the androgenic
activity of ginger (Zingiber officinale) on the
histology of the cestis of adults sparaguedawley
rats. J. Medicine and Medical Science, 3(11): 697-
702.

Omayma, A. R. A., Omama, E. E., Samy, A. H. A. and
Asmaa, A. E. (2018). Safety and/or toxicity of acute
dual propolis and ginger co — treatment in female
albino rats. Benha Veterinary Medical Journal, 24
(1):453—-460.

Onifade, A. A., Abu, O. A., Obiyam, R. 1. and
Abanikannda, O. T. F. (1999). Rabbit production in
Nigeria. Some aspects of current status and
promotional strategies. World Rabbit Science,
7(2):51-58.

Peter, R. 1., Abubakar, Y. U., Anyam, A. A., Sekoni, V.
0., Jatau, J. and Magaji, S. (2005). Spermiogram of
Shikabrown Red Breeder Cocks. Paper Presented at
the Nigerian Veterinary Medical Association
Conference, Sokoto, November, Pp. 110-15.

Priya, B. M., Anitha, V., Shanmugam, M., Ashwath, B.,
Slyva, S. D. and Vigneshwari, S.K. (2015). Efficacy
of chlorhexidine and green tea mouthwashes in the
management of dental plaque-induced gingivitis: A
comparative clinical study. Contemporary Clinical
Dentistry, 6: 505-509.

Saeid, J. M., Arkan, B. M. and Al - Baddy, M. A. (2011).
Effect of aqueous extract of ginger (Zingiber
officinale) on blood biochemistry parameters of
broilers. International Journal of Poultry Science,
9:944-947.

Shinkut, M. (2009). Semen Characteristics, Gonadal
Sperm Reserves and Haematological Parameters
of Rabbit Bucks Fed Diets Supplemented with
Allium sativum(Garlic). A published dissertation.
Department of Theriogenology and Production,
Ahmadu Bello University. Pp. 80-95.

Steel, R.G. and Torrie, J. H. (1980). Principles and
procedures of statistics. A biochemical approach
(2" Ed.). McGraw-Hill book Co., New York, USA.

Tangpu, V. T. and Yadav, A. K. (2006). Anticestodal
Property of Strobilanthes Discolor: An
Experimental Study in Hymenolepisdiminuta — Rat
Model. Journal of Ethnopharmacology, 105:
459-463.

Yun, X.Y., Vicky, W., Hadi, M., Aliya, P. A., Aaron, L.,
Yannis, A. and Catherine, M. (2021). Effect of
turmeric concentration on the growth of oral

Ezike, Chima, Anugwo, Ezea & Ewa
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 110



bacteria: An in — vitro study. Dentistry Journal, — inflammatory activity of ginger and turmeric

9(21):1-9. extract in inhibiting lipopolysaccharide and
Zhou, X., Afzal, S., Wohlmuth, H., Munch, G., Leach, interferon-y — induced proinflmmatory mediators.
D.,Low, M. and Li, C. G. (2022). Synergyistic anti Molecles,27:38717.

Table 1: Composition of the experimental diets

Ingredients Composition
Maize 34.00

PKC 15.00

GNC 20.00

Maize offal 27.50

Salt 0.25

Bone meal 3.00

V/M premix 0.25

Total 100.00

Note: Calculated crude protein = 17%; Metabolized energy = 2600kcal/kg

Table 2:Semen quality parameters of rabbit bucks fed diets supplemented with ginger rhizome powder

Parameter Ti T, T3 SEM
Semen volume (ml) 0.67° 1.002® 1.55% 0.09
Semen pH 6.81 6.78 6.74 0.02
(Scale: 1 —14)

Semen consistency (Score: 1-4) 2.00¢° 3.00° 4.002 0.24
Spermatozoa motility (%) 76.70P 83.332 85.00° 1.46
Spermatozoa live proportion (%) 79.46° 86.90° 88.707 1.76
Sperm cell concentration X 10%cell) 110.34° 123.59% 131.55% 3.33
Total no. of sperm cell/ejaculate (x10%/ml) 73.93¢ 123.59° 203.90? 13.19
Total viable spermatozoax 10'%/ml) 521.77° 948 .20 1593.30° 88.13
Percentage normal sperm cell (%) 92.02 92.07 91.93 0.58

“cMeans with different superscripts in the same row are significantly(P<0.05) different. SEM: Standard Error of
Mean

Table 3: Effect of ginger on spermatozoa morphology of rabbit bucks

Parameter Ti T2 T3 SEM

Headless spermatozoa (%) 0.76 1.37 1.46 0.18
Twisted tail spermatozoa (%) 3.67 3.22 3.19 0.31
Tailless spermatozoa (%) 2.13 2.56 3.03 0.24
Broken neck spermatozoa (%) 0.34 0.21 0.12 0.08
Cytoplasmic droplet (%) 1.06 0.57 0.27 0.27
Total abnormality (%) 7.98 7.93 8.09 0.57

Means without superscripts are not statistically (P> 0.05 significant. SEM: Standard Error of Mean

Table 4: The effect of effect of ginger on relative organ weights of rabbit bucks

Parameter T1 T2 T3 SEM

Live weight (kg) 1.54 1.95 1.78 0.08
Liver (g) 2.920 3.01% 3.37° 0.10
Heart (g) 0.21 0.19 0.20 0.01
Spleen (g) 0.02 0.02 0.03 0.00
Kidney (g) 0.45 0.51 0.52 0.02
Paired testes (g) 0.23° 0.37° 0.422 0.02

“bcMeans with different superscripts in the same row are significantly(P<0.05) different. SEM: Standard Error of
Mean
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Table 5: Effect of ginger on libido score of rabbit bucks

Parameter (sec) T1 T2 T3 SEM
Libido 2.57° 3.89¢ 4.20° 0.36
Reaction time 8.432 5.26° 4.12°¢ 0.41

“Means with different superscripts in the same row are significantly(P<0.05) different. SEM: Standard Error of
Mean

Plate 1: Photomicrograph of testes shows intact seminiferous tubules and interstitium with orderly germ cell
maturation variable around the tubule. The mature spermatid density on average was 138 per tubule (T1); Key: G —
Germinative layer, I=Interstitial cells of Leydig, ST=Sertoli cell; S=Mature Spermatid

Plate 2: Photomicrograph of testes shows intact seminiferous tubules and interstitium with orderly germ cell
maturation variable around the tubule. Compared with control, the spermatid density of about 148 were counted per
tubule in the rabbit buck fed with 10g/kg of feed (Tz). Key: G — Germinative layer; I=Interstitial cells of Leydig;
ST=Sertoli cell; S=Mature Spermatid.

Plate 3: Photomicrograph of testes shows intact seminiferous tubules and interstitium with orderly germ cell
maturation variable around the tubule. Compared with control (T)), there were about 152 spermatids per tubule in
the rabbit buck fed with 20g/kg of feed (T3). Key: G — Germinative layer; I=Interstitial cells of Leydig, ST=Sertoli
cell; S=Mature Spermatid.
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