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Abstract—This study was conducted to determine the effects of hormonal synchronization on oestrous responses and to determine the
diameter of follicles to reach ovulation and size of ovulated follicles using ultrasonography in Nubian goats in Sudan. Three protocols,
progesterone impregnated sponges (A), progesterone + eCG (B) and progesterone + PGF2a (C) were used. Oestrus responses, oestrous
onset, duration of oestrus and ovulation time were determined. The results obtained indicated that Mucus discharge was observed in all does
in group A and C, but it was observed in 75 % of the does in group B. Tail flagging and mount to other does were observed in 50% of does
irrespective of the treatment. The standing to be mounted was observed in all does (100%) irrespective of the treatment. Oestrus onset
between three groups (A, B and C) was found to be 33.50 + 5.50 h, 41.12 + 11.66 h and 32.75 + 4.11 h, respectively, without significant
different between groups. There was no significant difference in duration of oestrus between groups. Mean values of graafian follicles
diameters after 20 hours post removal (HPR), was significantly (P<0.05) higher in group A (0.95 + 0.17cm) and group C (0.92 + 0.12cm)
than group B (0.65 £ 0.17cm). No significant differences, in graafian follicles diameters, between groups were found after 24, 28, 32, 36
and 40 h after removal. The mean Ovulation time from sponge removal (44 h) was not significantly different between groups. Using

ultrasound machine to detect Graafian follicles development and ovulation time was found to be a useful tool.
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l. INTRODUCTION

he Nubian goats, together with other indigenous
goats (Desert, Nilotic, Dwarf and Tagari) are the

only really acknowledged goat in Sudan (Hassan
and EI Derani, 1990) and among the best dairy goats in Africa
(Devendra and McLeory, 1982). The sexual activity varies
between individuals and breeds of goats. In west African
dwarf goats, oestrus ranges from 19 — 40 h in duration (Abu et
al., 2008). In many dairy and meat producing breeds, oestrus
duration is 30 - 48 hours (Greyling and Van- Niekerk, 1990).
In other breeds, such as Angora, ( Riesenberg et al., 2001),
oestrus appears to be shorter ranging from 17 — 24 hours. The
oestrus onset occurred 28 — 30 h after sponges removal in
Desert goats (Ashwag and Mohamed, 2015), Boer goats
(Lehloenya, et al., 2005) and in hair goats (Karaca, 2010).
Valentim et al., (2006) reported 33.4 h in Serrana goats. The
average ovulation rate in the doe is 1 — 3 Oocytes, but can vary
from 1 — 5 depending upon the breeds and management
conditions (Pineda, 2003).

1. MATERIALS AND METHODS

Area of studt: This experiment was conducted at the Faculty of
Veterinary Medicine, Al-Butana University, Tamboul, Sudan

Animals and oestrus synchronization: Twelve apparently
healthy and cycling Nubian does weighing 18.50 — 22.50 Kg
were used in this study. The animals were 1.3 — 2 years of age
and had shown at least two oestrus cycles (19 — 21 days). Does
were treated with Fluorogestone acetate 40 mg intravaginal
sponge (Chronogest, Intervet, Boxmeer, Holland) for 12 days
by introducing the sponge into the anterior portion of the

vagina using a sponge applicator. After sponge removal does
divided randomly into three groups: group A (n= 4) received
Fluorogestone Acetate (FGA), group B (n= 4) received
intramuscular injection of Prostaglandin (PGF2a. ) 150 pg and
group C (n= 4) received a single intramuscular injection of
500 1.U equine chorionic gonadotrophin (eCG-Intervet,
Holland).

Oestrus detection: Observations for oestrous to detect the
onset was carried out every 4 hours after sponge removal
using a sexually experienced Nubian buck, introduced for a
period of 10 minutes.

Signs of ostrous: Tail flagging sign is the sign when the tail of
the does erected and a vigorous tail waving. Tail flagging sign
was indicated as the first sign of oestrus. This situation was
seen when the animal started to come to oestrus. Mounting is
second sign and was indicated when the doe mounts other
does. Third sign was standing to be mounted by other. The last
sign was mucus discharge and reddened wvulva. Oestrus
response was calculated as the number of does that showed
standing oestrus and subsequently mated, over the total
number of does in each treatment group and expressed as a
percentage.

Ultrasonographic (echo) Determination of Ovulation: A Probe
with outer dimensions of 10 cm length, 3 cm height and 2 cm
width was introduced into the rectum (Kaspar, 1988). The
transrectal ultrasound examinations were performed every 4 h
from (20 to 48 h) after removal of sponges, holding the
animals in a standing position. An equipment, Aloka SSD
500_R (Aloka Co., Ltd, Tokyo, Japan), with a probe model
UST-660-7.5 (Aloka Co., Ltd) was used. Sonograms were
recorded using a digital video for retrospective image
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computer analysis. Image Tool 3.00 software was used for
follicle measurement as described by Simoes et al. (2005).
Ovulation time: Ovulation time was detected using
Ultrasonography by disappearance of large Graafian follicles
and formation of corpora lutei (CL).

Statistical analysis: Means + SD were computed for all
parameters studied, oestrus response rates were expressed in
percentages. Data of time to initiation of oestrus, oestrus
duration and time of ovulation were analyzed using Statistical
Package for Social Science (SPSS 16.0). It was used to
compare means between treatment groups. Values of P<0.05
were considered significant.

IIl.  RESULTS

The sings of oestrus after hormonal treatments in Nubian
goats were illustrated in table I. Mucus discharge was
observed in all does in group A and C, but it was observed in
75 % of the does in group B. Tail flagging and mount to other
does were observed in 50% of does irrespective of the
treatment. The standing to be mounted was observed in all
does (100%) irrespective of the treatment. Oestrus response
was not significantly different between the groups A (100%),
B (100%) and C (100%) respectively.

TABLE |. Sings of oestrus after hormonal treatments in Nubian goats.

Tail Mount to Mucus Standing to
Groups | flagging other discharge | be mounted
(%) | does (%) (%) (%)
A 50 50 100 100
B 50 50 75 100
C 50 50 100 100

Group A: FGA only, Group B: FGA + PGF2a, Group C: FGA
+eCG
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The effect of hormonal synchronization on oestrus onset
and duration (h) in Nubian goats were shown in table Il. There
was no significant differences in oestrus onset between
groups, although oestrus onset was shorter in group C (32.75 +
4.11 h) and group A (33.50 = 5.50 h) than group B (41.12 +
11.66 h). There were no significant differences between
treatment groups in the duration of the induced oestrus
periods, although oestrus duration was shorter in group B
(23.00 £ 4.69 h) than group A (26.25 + 4.19 h) and group C
(29.75+ 5.18 h).

TABLE II. Effect of hormonal synchronization on oestrus onset and duration

(h) in Nubian goats.
Parameters A B C
Onset of oestrus 3350+ 41.12 32.75 +
(HPR) 5.50° 11.66°% 4.11°%
Duration of oestrus 26.25 + 23.00 + 29.75 +
(h) 4.19*% 4.69° 5.18?

Means in the same column bearing different superscripts differ
significantly (P<0.05)

HPR: Hours Post Removal, Group A: FGA only, Group B:
FGA + PGF2a , Group C: FGA +eCG

Diameter of follicles: Diameters of follicles after oestrus
synchronization in Nubian goats were presented in table 111
and figures 1 - 2.

Mean value of graafian follicle diameter after 20 HPR, was
significantly higher (P<0.05) in group A (0.95 + 0.17cm) and
group C (0.92 + 0.12cm) than group B (0.65 £ 0.17cm). No
significant differences between groups were found after 24,
28, 32, 36 and 40 h after removal. However, the diameter of
follicles reached 1.45 cm in group A and C at 40 HPR and
reached 1.40 cm in group B, with no significant different
among groups.

TABLE Ill. Effect of hormonal synchronization on diameter of follicle (cm) in Nubian goats:
Groups 20 (HPR) 24 (HPR) 28 (HPR) 32 (HPR) 36 (HPR) 40 (HPR)
meant SD mean+ SD mean+SD | mean+ SD | mean+ SD | mean+ SD
A 0.95+0.17% 0.97+0.20° 1.25+0.05% | 1.35+0.14% | 1.30+0.14®* | 1.45+0.05°
B 0.65+0.17° 0.95+0.35% 1.10+£0.18% | 1.20+0.08* | 1.20+0.08* | 1.40+0.00°
C 0.92+0.12% 0.90+0.25% 1.27+£0.95% | 1.30£0.08% | 1.30+0.81* | 1.45+0.05°

Means in the same column bearing different superscripts differ significantly (P<0.05)

Group A: FGA only, Group B: FGA + PGF2a and Group C: FGA + eCG

Fig. 1. Group (C): 36 HPR showing 2 mature follicles.
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Fig. 2. Group (A): 40 HPR showing mature follicle.
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Time of Ovulation: Time of ovulation after oestrus
synchronization in Nubian goats is presented in table 111. 50%
of group A and C ovulated at 40 HPR, while all animals
ovulated at 44 HPR.

TABLE V. Percentage of does ovulated at different time after estrus
synchronization in Nubian goats.

Groups Ovulation checked time (HPR)
36 40 44
A 0% 50% 100%
B 0% 0% 100%
C 0% 50% 100%

HPR: Hours Post Removal, Group A: FGA only, Group B:
FGA + PGF2a, Group C: FGA +eCG

IV. DISCUSSION

The oestrus response was not significantly different
between the groups A (100%), B (100%) and C (100%)
respectively, this result is higher than (87%) reported by
Fonseca et al. (2005) in Toggen burg goats, (20 %) obtained
by Omontese et al. (2010) in prepartum Red Sokoto does
treated with FGA alone and (73.5 %) reported by Greyling &
Van der Nest (1990) using intravaginal MAP progestagen
sponges. This variation may be due to effect of breed, location
and climate (Mani et al., 1992; Romano, 2002; Evans et al.,
2004). In the present study, does in group A and C exhibited
oestrus earlier and mostly within the first (33 hours) after
sponge withdrawal, while does in group B showed oestrus
behavior much later than Group A and C. This result is shorter
than which was reported by both Omontese (2012) in Sahel
does treated with FGA for 15 days in combination with the
intramuscular injection of 400 IU eCG concurrent with sponge
withdrawal and Valentim et al. (2006) in nulliparous Serrana
goats during anoestrus season, but higher than which was
reported by Ashwag and Mohamed Nour (2015) in desert
goats and Karaca et al. (2010) in hair goats. The time of
oestrus onset in group A and group C is similar to 33.3 HPR
reported by Nak et al. (2009) in lactating does synchronized
with Ovsynch supplemented with progesterone.

The oestrus duration in the present study in group A (26.33
+ 5.14 h), group B (23.00 + 4.69) and group C (29.75 + 5.18)
was shorter than (28 h) which was reported by Lehloenya et
al., (2005) in Boer goats, Karaca et al., (2010) in hair goats
and Elmubark, (2010) in the Desert goats. The result is shorter
than (30.9 h) which was reported by Nak et al. (2009) in
lactating does synchronized with Ovsynch supplemented with
progesterone.

Follicles Diameter

In this study there was a significant difference (P<0.05) in
follicle diameter after 20 HPR between groups. It was
significantly higher in group A (0.95 £ 0.17cm) and group C
(0.92 + 0.12 cm) than group B (0.65 + 0.17cm). This results
were less than (1.2 + 0.14 cm) which was reported by
Bartlenski et al. (1998), but higher than (0.70 cm and 0.72
cm) which was reported by Smith (1995) and Squires (2003)
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for the Co-synch and Ovsynch does, respectively. The
differences may be due to breed and location factors.

The diameter of follicle in this study at 24 HPR in group A

(0.97 £ 0.20 cm) was higher than (0.83 cm and 0.81 cm) which
was reported by (Smith, 1995; Squires, 2003) for the Co-synch
and Ovsynch groups, and less thann(3.4 = 0.02 cm) which was
reported by (Menchaca and Rubianis, 2002). The diameter of
follicle in this study at 28 HPR in group B (1.10 + 0.18 cm)
was less than (3.5 + 0.03 cm) which was reported by
(Menchaca and Rubianis, 2002). The diameter of follicle in
this study at 32 HPR in group C (1.30 + 0.08 cm) was less than
(4.1 £ 0.03 cm) which was reported by (Menchaca and
Rubianis, 2002). The diameter of follicle in this study at 40
HPR in group A (1.45 + 0.05 cm)was higher than (1.0 £ 0.25
cm) which was reported by Bartlenski et al., (1998) in
anoestrus goat, and less than (4.2 £ 0.05 cm) which reported
by Menchaca and Rubianis, (2002). The differences of follicle
diameter between this study and other authors, may be due to
variation in goat breeds and location of studies.
Time of ovulation: Ovulation is the rupture of the mature
ovarian follicle on the surface of the ovary and the release of
its contents, including the maturation Oocyte (Pineda, 2003).
The ovulation time in this study (44 HPR) was higher than
325 + 1.0 HPR in natural oestrus/nulliparous goats and
33.4+1.5 HPR in induced oestrus/multiparous goats reported
by Sanga et al., (2002), and shorter than 48 hours post sponge
removal in Desert goats synchronized with Chronogest and
500 IU eCG (Ashwag, et al., 2015).

Time of oestrus onset to ovulation time in this study was
(12 h) is similar to the result reported by Menchaca et al.
(2002). The result is lower than (8.0 = 1.6 h) which was
reported by Baril and Vallet (1990) in superovulated goats.
Goats are spontaneous ovulators and most goat breeds ovulate
between 12-36 HPR (Jainudeen et al., 2000). The variation in
ovulation time is possibly due to the effects of breed
differences and seasonality in reproduction.

Ultrasound examination used in this study was found to be
a useful diagnostic tool to estimate ovulation time in goats.
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