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Abstract

Thiswork was aimed at eval uating the ability of sodium citrate-egg yolk extender to sustain
the viability of spermatozoa in semen stored at room temperature over a period of time as
well asdetermining thebest dilution ratio for on-farmartificial insemination. Seven matured
West African dwarf bucks were used for this study; semen was collected once weekly with
electro gjaculator, maintained at 37°C in the water bath during extension and was eval uated
immediately after extension at room temperature until motility dropped below 20%. The
semen collected were pooled and divided into 5 portions. Each portion was extended with
sodiumcitrate-egg yolk extender at 1:0 (without extender, control) asT1, (1:1) T2, (1:2) T3,
(2:3) T4 and the 5th portion was extended with normal salineat 1:1 (T5) which served asthe
negative control. Soerm motility, spermatozoa concentration, livability, acrosome integrity
and morphological abnormalities were assessed and data obtained were subjected to
analysis of variance. Results showed that spermatozoa motility in treatments 1, 2, and 5
differed significantly (P<0.05) fromtreatments 3 and 4 at O hour assessment. At two hours,
sperm motility was 0% in T3 and T4, while sperm motility in T2 (81.67%) was not
significantly different fromT5 (76.67%) and T1 (86.67%). Percentage of normal spermcells
was significantly (P<0.05) lower in T4 than treatments 1, 2, 3 and 5. At four hours of
assessment, sperm motility in T1 and T5 were significantly (P<0.05) higher than T2, while
livability was significantly higher in T2 than T4 but wassimilar to T1, T3 and T5. Therewas
also significant (P<0.05) reduction in livability as the extension ratio increases among
treatments. Sodium citrate-egg yolk extender was able to preserve the viability of
spermatozoa up to two hoursat 1: 1 extension ratio at roomtemper ature. Thisstudy suggests
that the dilution ratio of 1:1 is recommended for on-farm artificial insemination in goats
when sodiumcitrate-egg yolk extender isempl oyed at roomtemperature.
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Introduction

West African dwarf goats are important in
the rural village economy of West Africa
and are trypanotolerant and
haemonchotolerant, they resist infections
and gastrointestinal parasites such as
nematode Haemonchus contortus more
effectively than other breeds of domestic
goat (Chigjina et al., 2015). However, in
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rural areas, farmers usually have a smal
number of goats per household, thus having
limited access to a high quality sire or even
nosireat al. Thusresult in reduced or zero
breeding of goats in such environments,
thus the use of artificial insemination to
improve their breeding efficiency and
population. Beneficial use of superior germ
cells can be made only when there is
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extension of life of germ cells for longer
periods, maintenance of motility of
spermatozoa and increase in number of
dosesper gjaculate of semen (Etches, 1996;
Leboeuf et al., 2000). Significant
temperature changes are considered
detrimental to semen quality and under
practical conditions, fluctuations in
temperature may be easier to avoid at
higher storage temperature than at 4°C
(Lafalci et al., 2002). The extent to which
the quality of extended semen can be
sustained under ambient temperature for
on-farm artificial insemination in goats has
not been adequately documented. The
viability and fertilizing ability of g aculated
semen are mainly judged by progressive
motility (Etches, 1996) and
morphologically normal spermatozoa
(Eva-Marie et al., 1989). Therefore, it is
vital to develop reliable extenders for goat
semen to facilitate the use of artificia
insemination for goat reproduction in
Nigeria. Thus, this study is aimed at
investigating the length of time sperm cells
can survive under ambient temperature
when extended with sodium citrate-egg
yolk and evaluate the optimum dilution
ratio that can be used for on-farm artificial
insemination.

Materialsand methods

Thisstudy was conducted at the goat unit of
the Teaching and Research Farm,
University of Ibadan located at latitude 7°

26 North and latitude 3°54 East, at a mean
atitudeof 277 metersabovesealevel.
Experimental animalsand management
Seven matured West African dwarf goats
were used for this experiment. The bucks
were about 1- 1/, years old with an average
body weight of 12.15+1.51kg. Prior to the
arrival of the bucks, the pen wasthoroughly
swept and cleaned. The pen was aso
disinfected with anti septics. Wood shavings
were spread on the floor to serve as soft
bedding for the bucks and to protect them
from the cold floor at night. They were
semi-intensively managed in clean, well-
ventilated pen. The goats were fed 60%
concentrate containing 12.60% crude
protein, 10.0% crude fibre and 3202.28
kcal/kg digestible energy and 40% guinea
grass and Gliricidia sepium. Water was
provided regularly. The experiment lasted
for aperiod of six (6) weeksin acompletely
randomised design.

Composition of sodium citrate-egg yolk
extender

The extender comprised of 100mL of
distilled water, 58mg of glucose, 5gm of
sodium citrate, 20 mL of egg yolk, 1mg of
penicillin G in 100mL and 1mg of
streptomycin per mL as was reported by
Ewuolaet al. (2014).

Semen collection and eval uation

Semen was collected using electro
gjaculator (Tingari et al., 1986). The semen
was collected and pooled into a collecting
tube in a warm flask and temperature
maintained at 37

Table 1. Goat semen characteristicsat collection (0 hour) under room temper ature

Parameter Tl T2 T3 T4 T5

Sperm motility 91.67+2.89* 91.67+2.89* 81.67+2.89 80.00+0.00° 91.67+2.89

(%)

Sperm

concentration  305.81+23.47%  265.81+106.90°  262.4+84.40%  19243+26.37°  143.12+68.86%
(x10%/mL)

Livability (%) 98.35£1.50 89.44+13.98 93.20+1.56 89.83+1.76 94.39+2.25

Normal sperm  97.35+0.26% 96.99+2.71% 94.00+1.51% 97.91+1.817 93.33t1.07°

cells (%)

a, b - Meanswithin the same row with different superscriptsare significantly different (P<0.05),

T1=Undiluted semen, T2=1:1,T3=1:2, T4=1:3, T5 = Negative control.
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The characteristics of extended caprine significantly (P<0.05) higher than
semen at different dilution ratio two hours treatments 3 (0.00+£0.00%), 4 (0.00+£0.00%)
after extension under room temperature are and 5 (76.67+5.77%), although similar to
presented in Table 2. It was observed that treatment 2 (81.67+2.89%). The percentage
sperm motility, livability and normal sperm of normal sperm cellsin T4 (76.49+11.42)
cells were significantly (P<0.05) was significantly (P<0.05) lower than T1
influenced by the dilution ratio. The mean (95.37£2.03), T2 (95.22+2.87), T3
values obtained for sperm motility in (93.01+7.15) and T5(89.66+2.84%).
treatment 1 (86.67+5.77%) was

Table 2: Extended goat semen char acteristics at two hour s of storage under room temperature
Parameters T1 T2 T3 T4 T5

Sperm motility  86.67+5.77° 81.67+2.89%  0.00+0.00 0.00+0.00 76.67+5.77°
(%)

Livability (%)  95.78+4.36% 93.77+1.36>0  72.22425.46%  69.33+7.24°  75.64+5.12%
Normal sperm  95.37+2.03° 95.22+2.87¢  93.01+7.15* 76.49+11.42°  89.66+2.84°
cells (%)

a, b - Meanswithin the samerow with different superscripts are significantly different (P<0.05)
T1=Undiluted semen, T2=1:1,T3=1:2, T4 = 1:3, T5 = Negative control.

The effect of semen extension on the in T4 (44.17+£30.17) was significantly
viability of caprine semen at four hours (P<0.05) lower than T1 (82.72+8.67), T2
after extension under room temperature is (89.28+1.06) and T5 (82.50+0.77),
presented in Table 3. It was observed that although T3 (62.63+7.00) and T4
sperm motility in T2 (26.67+5.77%) was (44.17+£30.17) were dSatistically similar.
significantly (P<0.05) lower than sperm There was no significant (P>0.05)
motility in T1 (53.33x11.55) and T5 difference in the percentage normal sperm
(66.67+15.28%). Livability of sperm cells cellsacrossall thetreatments

Table 3: Extended goat semen characteristicsat four hours under room temperature

Parameter (%) T1 T2 T3 T4 5
Sperm motility 53.33t11.55° 26.6745.77°  0.00£0.00 0.00£0.00 66.67+15.28°
Livability 82.7248.67° 80.28+1.06°  6263t7.00°  44.17+30.17°  82.50+0.77%

Normal sperm cells 95.82+0.29 95.74+0.46 91.82+10.48 94.08+6.28 91.20+3.11

a, b, c- Meanswithin the same row with different super scripts are significantly different (P<005)
T1=Undiluted semen, T2=1:1, T3=1:2, T4=1:3, T5 = Negative control.

The characterigtics of extended caprine 4 (0.00+£0.00%) whose motility had
semen at different dilution ratio six hours dropped to zero. Livability of sperm cdls
after extension under room temperature are in T4 (71.30+7.34%) was significantly
presented in Table 4. The mean values lower than T1 (89.85+3.22) and T5
obtained for sperm motility in treatments 1 (86.87+7.07), but similar to T2
(45.0+£7.07%) and 5 (46.67+5.77%) were  (76.47+9.94) and T3 (78.98+4.89), while
significantly (P<0.05) higher than the percentage of norma sperm cells
treatments 2 (0.00+0.00), 3(0.00+0.00) and ranged from T5 (93.33x11.55) to T4
(97.74£2.03).
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Table 4: Extended goat semen characteristics at six hours after collection under room temperature

Parameter (%) T1 T2 T3 T4 T5
Sperm Motility 450+7.07 0.00:0.00  0.00+0.00 0.00:000  46.67+5.77
Livability 89.85:3.22° 7647+9.94* 78.98+4.89% 71.30+7.34°  86.87+7.07%
Normal sperm cells  94.43+4.84 95.83+7.22  96.87+313  97.74+2.03  93.33+1155

a, b, c - Meanswithin the same row with different superscripts are significantly different (P<0.05)
T1=Undiluted semen, T2=1:1, T3=1:2, T4 = 1:3, T5 = Negative control.

Discussion

At room temperature (24 — 29°C motility of
WAD goat semen extended with sodium
citrate-egg yolk at ratio of 1:1 preserved
goat semen up to 2 hours before the sperm
motility dropped to 26.67%. This implies
that extended goat semen stored at room
temperature condition should not be stored
beyond 4 hours for on-farm artificial
insemination in order to obtain a good
conception rate. Thisresult wasinlinewith
the observation of Peterson et al. (2007),
Ude and Oghenesode (2011) on
progressive declinein percentage of motile
spermatozoa of buck semen stored at room
temperature condition over time. This
study showed that the use of sodium
citrate—egg yolk (SCEY) and normal saline
as extenders for goat semen at a dilution
ratio of 1:1 compared favourably with the
control (undiluted semen) at collection
(zero hour) and two hourspost collection. It
was observed that the higher the ratio of
extender to semen, the lower the sperm
motility as depicted in treatments 2 to 4.
This corroborated the findings of
Karabinuset al. (1991) that sperm motility
reduced when egg yolk-citrate was used as
extender in bull semen. The decrease in
sperm concentration could be attributed to
theincreasein extension ratio in treatments
2, 3, and 4 since the same semen volume
was used for the treatments. At 2 and 4
hours, semen extended with sodium citrate-
egg yolk at ratios 1:2 and 1:3 had 0%
motility. Also at 6 hours, semen extended
with sodium citrate-egg yolk at ratios 1:1,
1:2 and 1:3 had 0% moatility. Extension
ratio beyond 1:1isnot recommended if egg
yolk is employed as the component of
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extender and thisobservation wassimilar to
Pellicer—Rubio and Combarnous (1998)
that certain enzymes in the semina plasma
originating from the bulbourethral gland
secretion probably catalysis the
hydrolysation of lecithin and triglyceride
of the egg yolk extender releasing sperm-
toxic products (lysol ecithin and fatty acids)
thus led to subsequent spermatozoa
deterioration (Nunes et al., 1982; Pellicer —
Rubio and Combarnous, 1998). The
consistencein thehigh proportion of normal
sperm cells with time across the treatments
indicates that the presence of egg preserves
the morphology of thesperm cells. Thisisin
accordance with the findings of Valéria et
al. (2014) that extender containing higher
egg yolk provided better result. Egg yolk-
based extenders have been widely used for
dilution and cryopreservation of semen
from farm animals (Aboagla and Terada,
2004). Furthermore, it has been reported
that the addition of egg yolk affects the
acrosome integrity and the post-thawing
viability of gaculated spermatozoain goats
(Aboagla and Terada, 2004), rams (Watson
and Martin, 1975) and water buffaloes
(Kumar et al., 1993). The potential cause of
the decline in motility and fertility during
hypothermic storage of liquid semen is an
oxidative damage of spermatozoa (Ball et
al.,2001).

Conclusion and recommendations

Based on the results obtained from this
experiment, it can be concluded that goat
semen extended in sodium citrate-egg yolk
extender under ambient condition at
extension ratio of 1:1 maintained the
highest viability of sperm cells and can be
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recommended for on-farm artificial
insemination to achieve good conception
rate. In addition, extended caprine semen
for on-farm artificial insemination should
be used up within 2 hours post extension
with sodium citrate-egg yolk extender
under ambient condition.
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