COMPARATIVE EVALUATION OF OESTRUS RESPONSE, PREGNANCY RATE
AND OESTRADIOL 17p B PROFILE OF RED SOKOTO, SAHELIAN AND WEST
AFRICAN DWARF GOATS FOLLOWING SYNCHRONISATION WITH
PROSTAGLANDIN F3,

ABSTRACT

Reproductive inefficiency is one of the most important and cost limiting factor to profitable
small ruminant production in the tropics. The aim of this studywas to evaluate the-influence of
breed on oestrus response,reproductiveand oestradiol17 B profiles in Red Sokoto (RS);:Sahelian
(SH) and West African Dwarf (WAD) goats following synchronisation.with prostaglandin Fy,
(PGFy,). Thirty (N = 30) apparently healthy; RS (n = 10), SH (n =,10) and WAD (n=10) goats,
aged between 1.5 — 2.0 years, and body condition score of 3.0 — 4.0 were used for the study.
Each doe was synchronised with 1 mL (0.26 mg) cloprostenolsodium (Synchromate®) given as a
single intra-muscular injection on Day 0. Prior to synchronisation;=asmL blood sample was
collected from each doe on Day O, (pre- synchronisation. sample) and subsequently on Day 1,
Day 2 and Day 3 post-synchronisation for determination: of sserum reproductive and
oestradiol17p profiles. The findings of the study were as follows: Oestrus response rates (%): RS;
100.0; SH; 100.0;WAD; 0.0; pregnancy rate (%): RS; 70.0; SH; 20.0%; WAD; 0.0%.The
Sahelians that kidded (SHK) had significantly. higher (P < 0.05) serum progesterone
concentration than Sahelian that did not kid (SHN); Red Sokoto goats that kidded (RSK) had
significantly higher (P< 0.05) serum goncentrations of.oestradiol-178 than Red Sokoto that did
not kid (RSN); oestradiol-17 was higher inyRSK than SHN (P< 0.05). It is, therefore, concluded
that: Red Sokoto goats responded better to PGF,,-based oestrus synchronisation than Sahelian
and WAD. Oestradiol-178  activitywas comparatively higher in RS than in SH and WAD
between Day 1 and Day 3-post-synchronisation with PGF,,. WAD goats were completely non-
responsive to oestrus synchronisation with PGF,,_ It is therefore recommended that WAD goat
will require more time (approximately 6 months) to adapt to the Northern Guinea Zone for their
hypothalamo-pituitary--Ovarianiaxis to be activated sufficiently to cycle, ovulate and develop a
functional corpus luteum that will respond to PGF5,,.
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Introduction

Goats are the most prolific of all domesticated ruminants under tropical and subtropical
conditions and are able to breed throughout the year (Mamabolo and Webb, 2005). They provide
meat, milk and skin, and other by-products such as manure to maintain soil fertility (Boyazoglu
et al, 2005). Goats are hardy animals and are ubiquitous in Nigeria. They are year-round
breeders with age and weight at first oestrus being4-6 months and 10-18 kg, respectively
(Mamabolo and Webb, 2005). The Nigerian goat population is the largest in Africa and the 4th
largest in the world after India, China and Pakistan (Blench, 1999: FAO, 1999). The three
recognized breeds of goats in Nigeria are: Red Sokoto goat which is probably themostwide
spread and well- known type in Nigeria (Osinowo, 1992; Kawu, 2000) and-consistof about 60%
of Nigerian goat population (Molokwu and Igono, 1978; Wilson, 1991; RIM, 1992). Exogenous
hormones are used to modify the physiological chain of events involved in the:sexual cycle,
while the non-hormonal methods of oestrus synchronisation involve the use of light control or
exposure to a male. In the doe, the window of opportunity is generally greater during the luteal
phase, which is of longer duration and more responsive to manipulation (Wildeus, 2000). It is
essential that any oestrus synchronisation techniqueshould not only establish synchrony, but also
ensure reasonable levels of fertility in the synchronised ecycle (Rahman et al., 2008).The
advantages of oestrussynchronisation in goats include,.amongst others, better oestrus detection,
increased application of Al, MOET, shortening of kidding iritervals, concentration of kid crop,
improved management of pregnant does, induction'of puberty in doelings and the more efficient
use of labour and animal facilities (Rahmancet al,, 2008; Abecia et al., 2012). An easy-to-apply
method of oestrus synchronisation in goats is by the use'of prostaglandins to cause luteolysis so
as to induce the subsequent follicular phase of the oestrous cycle. In small ruminants,
prostaglandinF,, is  the  primary » luteolytic  agent  (McCracken et al,
1970).Dinoprostthromethamine marketed as Lutalyse® and Carboprost® are frequently used
natural prostaglandins, while cloprostenol sodium, marketed as Fenprostenol®, Estrumate® and
EstroPLAN®, is a synthetic. prostaglandin(Bello, 2011; Omontese et al., 2012:). Factors
reported to affect oestrus response and subsequent fertility following administration of
prostaglandin or its analogues:include the dose level of the prostaglandin (Kawu, 2000; Tauheed,
2010), the interval between-administration of the prostaglandin (Kawu, 2000), the responsiveness
of the corpus luteum to the prostaglandin/ stage of the oestrus cycle (Kawu, 2000; Lassal et al.,
2004), season (Kawu, 2000):With the discovery of prostaglandin Fj.as a luteolysin in farm
animals as a synchronisation agent, it has been implemented to shorten the cycle and synchronize
females for breeding. Both single (Greyling and Van Niekerk, 1990) and double prostaglandin
F», injections;,given at 10-11 day intervals in does have been successful (Khanum et al., 2006).
The limitation of-this regimen is however that it is only effective in cycling does.

MATERIAL AND METHODS

Experimental location

The study was carried out at the Small Ruminant Research Programme, National Animal
Production Research Institute (NAPRI), Shika, Ahmadu Bello University, Zaria, Nigeria. Shika
is located between latitudes 11 and 12° N and between longitudes 7 and 8° E at an altitude of 640
m in the Northern Guinea Savanna zone. The average annual rainfall in Shika is approximately
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1100 mm, and mainly during the months of April to October. The maximum ambient
temperature range in Shika is 27 — 35 °C depending on season (Taiwo et al., 2005)

Experimental animals

Thirty apparently healthy and nonpregnant RS (n=10), SH (n=10) and WAD (n=10) were
selected from the main flock were used for the study. The ages of the does ranges between 1.5 —
2.0 years, parity, 1-2; and body condition score (BCS), of 3.0 - 4.0. (Spahr, 2005). The does
were identified by means of plastic ear tags. They were fed Digitariasmuttsi hay as:basal diet and
15% crude protein concentrate ration. Water was provided ad libitum. Ethical clearance for the
experiment was obtained from the Ahmadu Bello University Committee on Animal Use and
Care (ABUCAUC). No.ABUCAUC/2021/064.

OestrusSynchronisation Protocoland Blood Sampling

Oestrus synchronisation was conductedin the late rainy season (August to September). The goats
were synchronised using 1ml containing 0.26 mg cloprostenol'sodium(Synchromate®™ BREMER
PHARMA, GMBH, Germany),The cloprostenol sodium was administered to each doe by a
single deep intra-muscular injection (thigh). Treatment.with cloprostenol sodium was carried out
between 8.00am and 9.00am on day 0. The does were randomly allotted into 6 pens with 5 does
each, and were allowed to stay together for one week with a‘proven buck in each pen for the
purpose of oestrus detection and natural breeding. Thereafter, the does were separated from the
buck and returned to the main flock.Five mililitres (5.ml) of blood sample was collected from
each doe by jugular vein puncture on Days:0, 1, 2 and 3'of synchronisation. Day 0 sample was
collected immediatly prior to injection of cloprostenol sedium (Pre-synchronisation sample).

Oestrus Detection and Breeding

Beginning from day 1 post-synchronisation, the treated does were observed visually for
behavioural manifestation of oestrus twice daily between 8.00 am and 10.00 am, and 4.00 pm
and 6.00 pm, respectively. The does were exposed to proven sexually active bucks in the ratio of
1: 5 (male: female) to-aid oestrus detection (Abecia et al., 2012). The does were considered to be
in oestrus when ‘they stood to be mounted by females (homosexual mount), or by males
(heterosexual mounts). ©ther signs such as vigorous tail-wagging, reddened and swollen vulva,
clear mucoid vaginal discharge, restlessness, frequent bleating and frequent adaptation of
urination posture-were also used to determine oestrus (Fatet et al., 2011). Mated does were
allowed'to run with other does in the group. Oestrus activity occurring within 24 - 48 h (1-2days)
was:classified as synchronised.

Pregnancy Diagnosis

Pregnancy was diagnosed using real-time B-mode trans-abdominal ultrasound equipment (Aloka
500 V with a 3.5 MHz transducer, Corometrics medical systems, Wallingford, CT, USA). The
procedure was carried out between days 30 and 35 after natural mating. Food and water were
withheld over night for 12 hours before commencement of scanning in the morning (8.00 am and
10.00 am). Scanning was performed using the shaved hairless inguinal region of the does. The
does were gently restrained by two persons on an examination table, while the hind legs of the
does were folded up at the time of scanning for proper placement of the probe. An ultrasound
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coupling gel was applied each time to the probe to develop good contact and to remove hair
between probe and the animal skin. A doe was confirmed pregnant by imaging apparent
conceptus (anechoic, elongated structure) within the uterine fluid.

Determination of Oestrus Response Rate, Pregnancy rate and Serum Oestradiol -17 B
ProfileProfile

Oestrus response, and Pregnancy Rate, were determined as follows:
Oestrus response rate (%): The number of does that showed standing oestrus and were
subsequently mated, over the total number of does in each treatment group multiplied by

Pregnancy rate (%): The total number of does that kidded divided by the total number -

of does mated multiplied by 100 (Sahareet al.,2009). <« w.o.
The Oestradiol-17 Bassay was carried out using Microplate Enzyme. Immuno-assay oestrogen
test system (Accubind, ELISA Microwell; Monobind Inc, Lake Forest, CA92630,USA:Product

Code: 4925-300).

Data Analysis

Oestrus response rate, and pregnancy rate were expressed.as percentages. While serum oestradiol
-17B concentration were expressed as mean (x:SEM) and analysed using analysis of variance
(one- way and Two-way repeated measures)and. Duncan post:hoc-test.Graphpad Prism (version
5.0) statistical package was used for the data analysis, Values of P< 0.05 were considered
significant.

RESULTS

The oestrous response rate; following synchronization with PGF,.for Red Sokoto (RS), Sahelian
(SH) and West African Dwarf (WAD) goats were 100.0%, 100.0%, and 0.0%, respectively as
shown on Table 1. The pregnancy.rate, following synchronization with PGF,,for Red Sokoto
(RS), Sahelian (SH) and West ‘African Dwarf (WAD) goats were 70.0%, 20.0%., and 0.0%,
respectively. The oestradiol -17_B concentrations following synchronization with PGF,for Red
Sokoto (RS)sSahelian (SH) and West African Dwarf (WAD) goats that kidded and those that did
not kid is.shown.in Table 2.
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| Table 1-:Synchronization with Prostaglandin F, in Red Sokoto, Sahelian and West African
Dwarf goats.

Fertility index Breed
Red Sokoto Sahelian West African Dwarf Goats
(n=10)
(n=10) (n=10)
Oestrusresponse rate  100.0 (10/10) 100.0 (10/10) 0.0 (0710)
(%)
Pregnancy rate (%) 70.0 (7/10) 20.0 (2/10) 0.01(0/10)

(n) = Number of animals that showed oestrus/ Became pregnant/Kidded

Table 2:Mean (xSEM) Serum Concentration of Oestradiol 17- p(pg/ml)in Red Sokoto,
Sahelian, and West African Dwarf Goat Between Day 0:and Day 3FollowingOestrous
Synchronization with Prostaglandin F,

Breed Oestradiol 17 § (ng/ml)

Day0 Dayl Day2 Day3 Mean (+SEM)
RSK 357.00+111.2 :300.00+ 286.70 450+99.6 460.0 £209.0 392 +38.4°
RSN 0.00.£0.00 120.0+ 10.0 0.0£0.0 150+32.0 67 .£39.45"
SHK 292.00+0.00 180.+5.0 502.0+ 0.0 417+0.0 348 +70.62
SHN 138.00+323.00 ~ 180.t56 258.0 + 85 99491 168.0 + 34.0°
WADN 1380.05.40 477+ 34 327.0 £225 612+ 147 388.0+ 101.8
a,b=p<0.05

(n)-= Number of animals/Samples analysed
RSK =Red Sokoto Goat that Kidded

RSN = Red Sokoto Goat that did not Kid

SHK = Sahelian Goat that Kidded

SHN = Sahelian Goat that did not Kidd

WADN = West African Goats that did not kidded



DISCUSSION

The 100% synchronisation of oestrus achieved with prostaglandin in the present study is higher
than the values of 64% and 84% following single and double injections, respectively, with
prostaglandin in Brown goats have also been reported in the same environment (Ogunbiyiet al.,
1980). This value is in agreement with 90% estrus response recorded in Nadooshani goats in Iran
dBitarafet al., 2007D. The differences in these results may be due to breed, nutritional status,

70 % and 20 % recorded for RS and SH goats, respectively,is lower than values reported in
Brown goats following double injections of PGF,o (Ogunbiyiet al.,. 1980)...The higher
pregnancyrates in Red Sokoto goats compared to the Sahelians suggestsra better:physiological
adaptationof Red Sokoto goats as compared to Sahelianor West African dwarf goats to the
Savannah agro-ecological zone.Furthermore, goats that exhibited sexual receptivity had higher
levels of oestradiol 17 B throughout the Days 0,1,2 and 3 and in the overall. Thisimay be due to
the fact that high oestradiol 17 levels are believed to cause surge in GnRHand consequently LH
peak resulting in spontaneous ovulation towards the end of eestrus (Rahman et al.,2008).

CONCLUSIONS

There was an increase in the oestrus response and-fertility in Red:Sokoto and Sahelian goats than”
West African Dwarf goats. The serum level of reproductive hormones (Oestradiol 17- B) were
generally higher in Red Sokoto than in SHK and, WAD following prestsglandinprostaglandin-
based oestrussynchronization. The poor ‘ovarian response in WAD may be due to poor
adaptability of the breed to Northern Guinea Savannah zone.

REFERENCES

Abecia JA, Forcada F. and Gonzalez-Bulnes A.(2011). Pharmaceutical control of reproduction
in sheep and goats. Vet Clin Food AnimPrac, 27: 67-79.

Abecia, J.A., Forcada, F., and Gonzalez-Bulnes, A. (2012). Hormonal control of reproduction in
small ruminants. Animal Reproduction Science, 130: 173- 179.

Baldassarre, H. and Karatzas, C.N. (2004). Advanced assisted reproductive technologies (ART)
in goats. Animal Reproduction Science, 82—83:255-266.

Bello, AA. (2011). Characterization of  oestrus, endocrine  events and
fertility in Red Sokoto goat following comparative oestrus synchronisation with
prostaglandin and progestagen_(??). 2011. MSc. Thesis submitted to Ahmadu Bello
University, Zaria.

Blench, R. (1999). Traditional livestock breeds: geographical distribution and dynamics in
relation to the ecology of West Africa. London. Overseas Development Institute; p. 67.

[ Comment [A5]: Missing in reference list

J

[ Comment [A6]: Missing in reference list

J

[ Formatted: Justified

[ Comment [A7]: Write full

[ Comment [A8]: Missing in text

[ Comment [A9]: Missing in text




| Boyazoglu, J.,Hatziminaoglou, 1., and Morand-Fehr, P.(2005). The role of the goat in society:«

past, present and perspectives for the future. Small Ruminant Research, 60: 13-23.

| Fasanya, 0O.0.A., Molokwu, E.C.l., Eduvie, L.O., and Dim, N. [.(1992). Dietary
supplementation in savanna brown goats. Il. Gestation and post-partum activity in primi-
parous does. Food Agric. Org. Animal Reproduction Science, 29: 167-174.

Fatet, A.; Pellicer-Rubio, M.T.; Leboeuf, B.(2011). Reproductive cycles of goats.
Animal. Reproduction- Science, 124: -211-219.

\Fonseca, J.F., Torres, C.AA., Costa, E.P., Maffili V.V. Carvalho, G.R,
Alves, N.G. (2005). Progesterone profile and reproductive performance
of Oestrus—induced Alpine goats given hCG five days after breeding. Animal

ReprodustenReproduction, 60: 75-80

Food and Agriculture Organization of the United Nations (1999). Production
handbook;.FAO.vol. 53. Rome-FAO:{1999}. p. 251,

Greyling, J.P.C. and Van Niekerk, C.H., (1990). Effect of pregnant mare serum gonadotrophin
(PMSG) and route of administration after progestagen treatment on oestrus and LH
secretion in the Boer goat. Small Ruminant Research, 3:511-516.

Igbokwe, I. O., Grema, H A., lkpo, A. E., Mshelbwala, F. M., and Igbokwe, N. A.
(2009). Unilateral cryptorchidism in Nigerian Sahel bucks. International Journal of
Morphology, 27(3): 805-810.

Kawu, M.U. (2000). Post-partum uterine and ovarian changes and the effects of oestrus
| synchronisation onebreeding inthe savannah Brown goats. MsSc. thesis submitted to the
Post Graduate School, Ahmadu Bello University, Zaria. Pp: 25-34.

Khanum, S.A., Hussain,"M., and Kausar, R. (2006). Manipulation of estrus cycle in dwarf goat
(Capra hircus) tusing: estrumate under different managmental conditions. Animal
Reproduction Science, 92: 97-106.

| Lassal ‘A, Hernandez-Cer’on, J., Rodr——iguez-Maltos, R., and Gutierrez,C.G.(2004). The
influence. of the corpus luteum on ovarian follicular dynamics during estrous
synchronisation in goats. AnimReprodSci, 84: 369-375

\Maina, A., Waruiru, M., Mbuthia, P. G., Munyua, W. Otieno, R. and Mutune, M. (2017).
Prevalence of gastrointestinal parasites in indigenous chickens ??? (missingname of
journal, volume, issue, page nos)

Mamabolo, M.J. and Webb, E.C.(2005). Goat production survey — fundamental aspects to model<—-

goat production systems in Southern Africa: a case study-agricultural commission-
WITFOR.

' { Formatted: Justified

[ Comment [A10]: Missing in text

- [Comment [A11]: Missing in text

[ Comment [A12]: Write full

[ Comment [A13]: Missing in text

{ Formatted: Justified




McCracken J, Glew M.E., Scaramuzzi, R.J., (1979). Corpus luteum regression induced by
prostaglandin Fy, \J ClinEndocrinMetab, 30: 544-546.

Molokwu, E.C.I. and Igono. M.O. (1978), Reproductive performance and pattern in the Brown
goat of the Nigerian Savannah zone, Proceedings of the 4th World Conference on Animal
Production, Argentina.pp. 578-590.

Omontese, B.O., Rekwot, P.l., Makun, H.J., Ate, I.U., Rwuaan, J.S., (2012). Induction of
oestrus in Sahel goats using fluorogestone acetate (FGA) sponges and equine chorionic
gonadotrophin (eCG). Sokoto J Vet Sci2012, 10(2): 21-25

Omontese, B.O, Rekwot, P.l., Rwuaan, J.S., Ate, 1.U., Makun, H.J., (2013&). Comparative estrus
induction in indigenous Sahel goats using two progestagens (CIDR and FGA) and eCG.
Livest Res Rural Dev, 25(4): 66.

Rahman, A.N.M.A., Abdullah, R.B., and Wan-Khadijah, W.E.(2008). Oestrus synchronisation
and superovulation in goats: a review: Journal of Biological Science,8: 1129-1137.

Spahr, L. I. (2005). “Body Condition Scoring in Meat Goats;".Penn State College of Agricultural
Science 23: 11-15.

Taiwo, B.B.A., Buvenandran, V.. and Adu, I. F. (2005). Effects of body condition on the
reproductive performance of Red Sokoto goats. Nigerian Journal of Animal Production,
32: 1-6.

Tauheed, M. (2010). The effect of dose and parity on oestrus response and fertility following
single treatment with prostaglandin F2a in anoestral Red Sokoto goats during the mid-
rainy season. DVM. Project submitted to the Faulty of Veterinary Medicine. Zaria:
Ahmadu Bello University; 2010

Wildeus. S. (2000).  Current concepts in synchronization of oestrus: sheep and goats. Journal of
Animal Science,77: 1-14.

Wilson, R.T. (1991). Small Ruminant Production and the Small Ruminant Genetic Resource in
Tropical Africa. F.A.O. Rome, Italy, pp: 231.

\Zakari, A.Y., Molokwu, E.C.I. and Osori, D.l.K. (1981). Effect of season on the oestrous cycle
of cows (Bos indicus) indigenous to northern Nigeria. The Veterinary Record, 109, 213-
215,

[ Comment [A14]: Write full

[ Comment [A15]: Write full

[ Comment [A16]: Write full

{ Comment [A17]:

Comment [A18]: Delete!! 2007 or 2008
confirm first

[ Comment [A19]: Missing in text




