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SUMMARY

This study was designed to determine the biometry of ovaries of Balami, Yankassa sheep and
goats in Maiduguri, Nigeria. This cross sectional study involved 100 ovaries of sheep and goats
slaughtered at the Maiduguri metropolitan abattoir, Maiduguri, Nigeria. Two breeds of sheep
(Yankassa and Balami) were utilized for this study as well as the Sahel breed of goat. The mean
weights of ovaries were 0.88 + 0.37g, 0.76 + 0.45g and 1.06 + 0.46g in Balami, Yankassa breed
of sheep and Sahel goats respectively. The diameters of the ovaries were 1.57 + 0.28cm, 1.49 +
0.35cm and 1.67 + 0.26cm in Balami, Yankassa Sheep and Sahel Goats. Similarly, the numbers
of follicles on the ovaries studied were 14.3 + 4.89. 14.67 + 6.82 and 18.72 + 8.63 in Balami,
Yankassa sheep and Sahel goats respectively. There was no significant difference (P > 0.05) in
these parameters between the left and right ovaries of all the species and between Yankassa and
Balami sheep breeds. There was also no difference (P > 0.05) in these values when the age of
animals was considered. Gross observations on the ovary of sheep shows that 12% were having
cystic ovaries, 20% were having inactive ovaries and 68% were in different stages of the oestrus
cycle. Similarly, gross examination of the ovary of goats sampled showed 18% were having
cystic ovaries, 34% inactive ovaries and 48% were cycling. Although the biometrics of the right
ovaries appear to have higher values than the left ovary in this study, statistical analysis did not
detect a significant difference between the left and right ovary in both sheep and goats in
Maiduguri, Nigeria.
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INTRODUCTION

The global population of sheep and goats the tropics (Burrow and Henshall, 2014) and
stands at 1078.2 million and 861.9 million their ~economic importance is quite
respectively (Aziz, 2010). Out of this figure, significant (Kapa et al., 2001; Omoike, 2006;
Nigeria is home to 33.9 million (3.1%) sheep Oluwatayo and Oluwatayo, 2012). Based on
and 53.8million (6.2%) goats (Aziz, 2010). these qualities, careful selection and breeding
These species of animals are well adapted to can improve production from

223



Nigerian Veterinary Journal 37(4). 2016

these animals.

The predominant sheep breeds in Nigeria are
the Balami, Uda, West African Dwarf, and
the Yankassa breeds. The Balami
(characterized by large droopy ears) and the
Yankassa (easily distinguished by black
patches around the eyes, ears and at times at
the fetlock) breeds are the most common in
the country’s North east (Adu and Ngere,
1979). Similarly, there are basically two
breeds of goats in Nigeria, the Dwarf (West
African Dwarf) and the long legged (Sahel)
breeds. Among the other ecotypes of the
Sahel type, the Bomo White is the
predominant breed in and around Maiduguri,
Nigeria (Abba and Igbokwe, 2015).

The ovary synthesizes and secretes
progesterone and estrogen which are
necessary for reproduction (An et al., 2012).
The shape and size of the ovary vary across
different species of animals. There also exist
variations on the type of structure on the
ovary during different stages of the estrous
cycle which enables the gonad to perform
both endocrine and cytogenic properties in
different species (Fradson et al., 2003).
Although there is an insight on the nature and
biometry of the ovary of both sheep and goat
using ultrasonography (Bartlewski et al.,
1998; Simones et al., 2005) there is a scarcity
of information on to gross biometry of the
ovary in sheep and goats. This study was thus
designed to determining the gross biometry
of ovaries from sheep and goats using
abattoir specimens. Data obtained from this
study would provide baseline data in these
breeds and to which comparison could be
made in other breeds of sheep and goats.

MATERIALS AND METHODS

The study was conducted in Maiduguri
Nigeria located in the conventional Sudan
savannah and Sahel savannah zone. The area
is characterized by low annual rainfall and
sparse vegetation. Animals are kept under
semi intensive or the extensive system of
management. Rainfall usually last for four
months (June to September) and is followed
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by a long dry season. Sampling for this study
was carried out during the dry season
(December-February).

Study Animal and sample collection
Indigenous apparently healthy trade sheep
and goats between the ages of 1-5 years and
brought for slaughter at the Maiduguri
metropolitan abattoir were used for this
study. A total of 100 animals were used for
this study and this include fifty each of sheep
and goat. Immediately after slaughter the
ovary and the reproductive organs were
removed and examined. The presence or
absence of pregnancy was noted but the stage
of pregnancy was not determined as this was
not within the scope of this study. The ovaries
were then transported on ice to the
Theriogenology Laboratory, University of
Maiduguri for examination.

Sample Processing and Examination

The ovaries were trimmed of excess
connective tissue and washed with distilled
water. The total number of visible follicles on
the surface of each ovary were counted and
recorded. The width of each ovary was
measured using a standard Type B Vernier
caliper (Triclebrand, Shangai, China). The
weight of the ovaries was measured using an
electronic balance (Xy-C Electronic Balance,
Shangdong, China) with a sensitivity of 0.1g.
Ovarian follicular and luteal structures were
identified and each structure was classified as
a follicle, active corpus Iluteum, corpus
albicans, or corpus hemorrhagicum (as
described by McDonald, 1980). Ovaries
showing presence of active corpus luteum
were considered to belong to a cycling
animal. Corpus luteum of pregnancy was
identified during sampling by its
characteristic pinkish red appearance. An
animal was identified as having abnormal
ovarian function when it showed evidence of
follicular growth without active corpus
luteum/ corpus albicans, or presence of cyst
on the ovary. Animals that had no luteal
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TABLE I: Biometry of ovary of Balami and Yankassa breed of Sheep slaughtered at the

Maiduguri metropolitan abattoir

Balami Weight of ovary (g) Width of ovary (cm) Number of follicles on ovary
Age (in years)

1-1.5 0.71+0.38 1.50+0.35 14.12+5.43

1.5-2 1.04+0.39 1.72+0.23 15.30+5.87

2-2.5 1.08+0.28 1.58+0.24 16.25+1.26

>2 0.72+0.19 1.43+0.21 12.00+3.69

Yankassa Weight of ovary (g) Width of ovary (cm) Number of follicles on ovary
Age (in years)

1-1.5 0.51+0.23 1.24+0.21 12.50+2.59

1.5-2 0.90+0.55 1.54+0.28 17.60+8.00

2-2.5 0.85+0.21 1.75+0.07 18.00+1.41

>2 0.77+0.37 1.61+£0.24 13.16+5.74

structure(s) on its ovary with complete
absence of follicles were defined as
anoestrus/inactive ovaries.

Statistical Analysis

Data generated from weights and width of the
ovary and number of follicles on the ovary
was expressed as mean and standard
deviation. One way analysis of variance was
used to determine variation between different
age groups of both sheep and goats. P value
was considered significant at P < 0.05. Data
generated on cycling, pregnancy, inactive
ovary were expressed in numbers and simple
percentages.

RESULTS

From the 50 sheep sampled in this study 17
(34%), were of the Balami breed while the
remaining 33 (66%) were of the Yankassa
breed.

The results of this study shows that the mean
weight, width of ovaries and number of
follicles on the ovaries of Balami sheep aged
between 1-1.5 years were 0.71 £ 0.38, 1.50 +
0.35 and 14.12 + 5.43 respectively. Sheep of
the same breed at 2 years and above, had
mean weight, width and number of follicles
on their ovaries to be 0.72 £ 0.19, 1.43 + 0.21
and 12.00 £+ 3.69 respectively (TABLE I).
There were no significant difference
(P>0.05) when these values were compared
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across different age groups of sheep and also
between right or left ovaries in this breed
(TABLEII). In the Yankassa sheep, the mean
weight, width of ovaries and number of
follicles on the ovary of sheep aged between
1-1.5 years were 0.51 +£ 0.23, 1.24 + 0.21 and
12.50+2.59 respectively. Similarly, in sheep
aged 2 years and above had values of 0.77 +
037, 1.61 = 024 and 13.16 + 5.74
respectively (TABLE I). There were no
significant difference (P>0.05) when these
values were compared across age and
between the left and right ovaries (TABLE
IT). From the 50 sheep sampled in the study,
27 (54%) were cycling, 6 (12%) were having
cystic ovaries, 10 (20%) were found to have
inactive ovaries and 7 (14%) of the Sheep
were found to be pregnant (TABLE V).

All the goats sampled for this study were of
the Sahel breed. The mean weight, width of
ovaries and number of follicles on the ovary
of Sahel goats aged between 1-1.5 years were
0.92+0.39,1.66 + 0.29 and 18.20 £ 7.42. In
goats aged 2 years and above, the values were
1.1 £ 0.00, 1.75 = 0.07 and 22.00 = 1.41
(TABLE III). There were no significant
difference (P > 0.05) when these values were
compared across age and between the right
and left ovaries (TABLE 1V). Furthermore,
17 (34%) where cycling, 9 (18%) were also
having cystic ovaries, 7
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TABLE II: Biometry of ovary of Balami and Yankassa breed of Sheep slaughtered at the Maiduguri
metropolitan abattoir

Balami Weight of ovary (g) Width of ovary (cm)  Number of follicles on ovary
Age (in years) LO RO LO RO LO RO
1-1.5 0.53+0.15* 0.90+0.47* 1.4340.25° 1.58+0.45° 10.75+2.99°  17.50+5.45°
1.5-2 0.94+0.43* 1.14+0.37* 1.70+0.19° 1.74+0.29° 15.00+5.83°  15.60+6.58°
2-25 0.85+0.07* 1.30+0.14* 1.50+0.14* 1.65+0.35° 17.00+1.41°  15.50+0.70°
>2.5 0.60+0.20° 0.83+0.12% 1.47+0.25° 1.40+0.20° 13.00+5.66°  12.00+5.66°
Yankassa Weight of ovary (g) Width of ovary (cm) Number of follicles on ovary
Age (in years) LO RO LO RO LO RO
1-1.5 0.48+0.13% 0.54+0.32¢ 1.28+0.19° 1.20+0.23° 12.20+3.35°  12.80+1.92f
1.5-2 0.65£0.23% 1.15+0.67¢ 1.44+0.28° 1.63+0.26° 18.00£6.72°  17.20+9.46
2-25 1.00+0.00¢ 0.70+0.00¢ 1.80+0.00° 1.70+0.00° 19.00+0.00°  17.00+0.00°
>2.5 0.70+0.35¢ 0.84+0.39¢ 1.63+0.29° 1.60+0.19° 13.00+6.53F  13.33+5.10f

LO= Left Ovary, RO= Right Ovary
Superscript with the same alphabet do not differ significantly (p>0.05)

TABLE III: Biometry of ovary of goats slaughtered at the Maiduguri metropolitan abattoir

Age Weight of ovary (g) Width of ovary (cm) Number of follicles on ovary
1-1.5 0.92+0.39 1.66+0.29 18.20+7.42
1.5-2 1.06+0.48 1.64+0.25 18.90+8.22
2-2.5 1.17+0.50 1.77+£0.31 19.25+9.78
>2 1.10+0.00 1.75+0.07 22.00+1.41

(14%) were pregnant and 17 (34%) were
having inactive follicles (TABLE V).

DISCUSSION

This study was conducted to determine the
weight, diameter and also the number and
type of structures on the surface of the ovary.
Ovaries of sheep and goats were collected
immediately after slaughter at the abattoir
and were studied. Results from the study did
not detect a statistically significant difference
in the biometry of the ovary in both sheep and
goats. In this study the right ovary appears to
be more active than the left in both species
but this difference is not significant. This
result agrees with results of a few similar
studies (Khojasteh et al., 2012; Asad et al.,
2016; Hague et al., 2016) that observed that
there is no significant difference in the
biometery of the right and left ovary in goats.
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However, other studies have shown that the
right ovary is more active and thus likely to
be heavier than the left especially in goats
(Sah and Rigor, 1985; Eiamvitayakorn and
Rigor. 1988). This difference could be due to
environmental and or genetic factors or could
be due to a combination of both factors.
Khojasteh ez al. (2012) were able to show that
the right ovary was more active than the left
ovary in pregnant Iranian goats. Comparison
between the two breed of sheep show no
differences in ovarian biometry.

Ovarian cysts were a common abnormality
on the ovaries of both sheep and goats in this
study. This has been earlier identified as an
important cause of infertility in farm animals
(Medan et al, 2004). Although the
pathogenesis of this condition is not fully
understood, it is however safe to state those
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TABLE IV: Biometry of ovary of goat slaughtered at the Maiduguri metropolitan abattoir
Age Weight of ovary (g) Width of ovary (cm) Number of follicle on ovary
LO RO LO RO LO RO

0.5-1 0.78+0.16* 1.06+0.52* 1.7240.13° 1.60+0.40° 15.60+6.39° 20.80+8.14°
1-1.5 1.01£0.52®  1.10+0.44* 1.63+0.30° 1.64+0.20° 17.10+7.71° 20.71+8.50°
1.5-2 1.14+0.54*  1.20+0.50° 1.74+0.28° 1.80+0.35° 18.00+9.49° 20.50+10.56°
2-25 1.10£0.00* 1.10+0.00° 1.80+0.00° 1.70+0.00° 21.0+0.00° 23.020.00°
>2.5  0.87+0.34* 1.32+0.41* 3.20+4.12° 1.75+0.20° 15.50+12.29° 19.00+9.76°

LO= Left Ovary, RO= Right Ovary

Superscript with the same alphabet do not differ significantly (p>0.05)

TABLE V: Reproductive status of sheep (Balami (n=17), Yankassa (n=33) and
goats (Sahel n=50) slaughtered at the Maiduguri abattoir in northeastern Nigeria

Reproductive status Sheep Goats
Balami n (%) Yankassa n (%) Sahel n (%)

Cycling 9(52.9) 18 (54.5) 17 (34.0)

Cystic ovarian condition 3(17.6) 39.1) 9 (18.0)

Inactive ovaries 3(17.6) 7(21.2) 17 (34.0)

Pregnant 2(11.8) 5(15.2) 7(14.0)
ovarian cysts are likely occur due to duration of NEB determines when affected
hormonal deficiencies (Roukbi, 2013). animals will resume normal cyclicity
Cystic ovarian disease is a serious economic especially after delivery and subsequent
problem as affected animals are barren until nursing (Villa- Godoy et al, 1988).
the next breeding season (Medan et al, Resumption of ovarian activity in affected
2004). Prevalence rates of up to 12% have animals returns only when NEB is at its
been reported in goats (Moreira et al., 1991). lowest (Canfield and Butler, 1991).
This study shows a higher prevalence and this Therefore, regular reproductive examination
variation could be due to variation in breed or should be carried on goats with the view of
geographical location. Studies have now culling animals that are infertile or with
shown that such cases can be treated inactive ovaries in order to boost
effectively in goats using gonadotrophin reproduction rate in this species.
releasing hormones (Dobson ef al.,, 1997,
Medan et al., 2004). CONCLUSION
This study also shows a high percentage of This study did not detect any difference in the
sheep and goats with inactive ovaries. One of biometry of left and right ovary in either
the important causes of this may be due to a sheep or goats in Maiduguri, Nigeria. Further
Negative Energy Balance (NEB) in these in-depth studies are required to elucidate the
animals (Opsomer et al, 1998). A NEB is influence of climate and management on the
likely to occur in polytocous animals such as functioning of the ovary in indigenous sheep
sheep and goats and have been shown to and goats with the aim of improving their
cause ovarian inactivity through abolishment production in Maiduguri, Nigeria. It is also
of the pulsatile secretions of gonadotrophin suggested that further investigations be made
releasing hormone and luteinizing hormone to determine the impact of occurrence of
which are required to start a new oestrus cystic ovaries and inactive ovaries on
cycle (Zurek et al., 1995). The extent and reproduction in sheep and goats.
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