academic]Journals

Vol. 7(2), pp. 71-76, February 2015

DOI: 10.5897/JVMAH2014. 0322

Article Number: BD353B950215

ISSN 2141-2529

Copyright © 2015

Author(s) retain the copyright of this article
http://www.academicjournals.org/JVMAH

Journal of Veterinary Medicine and
Animal Health

Full Length Research Paper

Ultrasonographic assessment of uterine involution and

ovarian activity in West Africa Sahelian goats

Moussa Zongo™*, Boureima Traoré', Mohammed Mahmoud Ababneh?, Christian Hanzen® and
Laya Sawadogo®

'Laboratoire de Physiologie Animale, UFR/SVT, Université de Ouagadougou,
03 BP 7021 Ouagadougou 03, Burkina Faso.
*Department of Veterinary Clinical Sciences, Faculty of Veterinary Medicine,
Jordan University of Science and Technology, Irbid, Jordan.
*Faculté de Médecine Vétérinaire, Université de, Liege, Service de Thériogenologie des Animaux de Production,
Bd. de Colonster, 20, B43- 4000 Sart Tilman, Lieége, Belgique.

Received 26 August, 2014; Accepted 11 November, 2014

This study aimed to characterize uterine involution and early ovarian postpartum activity in Sahelian
goats. A total of 21 goats were allowed to nurse their kids and were examined every other day for
complete uterine involution or daily for follicular development using a 5 MHz transrectal linear
transducer. The obtained results indicated three phases of uterine regression, a fast involution phase
(rates of 0.71 cm/day), a second moderate involution phase (0.17 cm/day), and a low rate of 0.14 cm/day
that ended by day 22.44 + 1.54. During the experiment, two goats showed an abnormal uterine
involution and were excluded from the general profile. The 19 other goats exhibited a very similar
profile of uterine involution described by the logarithmic equation y = -2.33In(x) + 9.43 (R* = 0.98, P <
0.05) where y = uterine diameter (cm) and x = days postpartum. Ovarian activity started within the first
week postpartum and was characterized by appearance of one to three follicles ranged in mean size
[4.95 + 1.45 to 8.56 + 0.66] on both ovaries. These findings could assist practitioners to decide when

goats should be bred following parturition.
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INTRODUCTION

During the postpartum period (PP), the functionality of the
reproductive system and preparation for a new
pregnancy should be re-established. This includes
uterine involution and resumption of cyclic ovarian activity
(Kandiel et al., 2012; Elsheikh et al., 2013). Complete
uterine involution is a prerequisite to the maintenance of
pregnancy. The time estimated for the completion of

uterine involution in sheep varies between 17 and 40
days (Ungerfeld and Sanchez-Davila, 2012; Rubianes et
al., 1996; Hauser and Bostedt, 2002). In goat, completion
of uterine involution and resumption of sexual activity
following parturition depend on several factors, such as
nutrition, parity, breed, nursing of offspring and season of
parturition (Badawi et al., 2014; Delgadillo et al., 1998;
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Greyling, 2000). Different research reports have shown
different intervals to complete uterine involution. While
Degefa et al. (2006) demonstrated complete macroscopic
uterine involution by day 19 PP, Greyling and van
Niekerk (1991) reported day 28 PP as the day of com-
plete uterine involution. Moreover, histochemical study of
caprine endometrium indicated complete regression of
endometrium and re-epithelialization by day 16 PP
(Sanchez et al., 2002).

It is difficult to judge the time of uterine involution in the
goat, because the uterus cannot be examined by rectal or
abdominal palpation. In most studies, uterine involution
was investigated after slaughter (Van Wyk et al., 1972;
Rubianes and Ungerfeld, 1993) or by laparotomy
(Rubianes et al., 1996) or using radio-opaque markers
(Tian and Noakes, 1991).

Ultrasonography provided a non-invasive technique to
image directly in the reproductive tract. In goat,
ultrasonography is routinely used for pregnancy
diagnosis (Hesselink and Taverne, 1994; Buckrell, 1988).
Recently, it was shown that transrectal ultrasonography is
a useful and reliable method to observe the uterine
involution and follicular dynamics in goats (Kandiel et al.,
2012; Badawi et al., 2014).

The Sahelian goat is one of the most common breed in
West Africa, which is used for meat production. Its rapid
reproductive rate is its most important advantage. It
shows estrous activity throughout the year (Traoré et al.,
2006). However, there is still little information concerning
the course of postpartum period in goat of this breed.
Moreover, the ultrasonic characterization of reproductive
function in goat is very scanty in the literature.

The objectives of this study were to characterize
uterine involution and early ovarian activity in West
African Sahelian goats.

MATERIALS AND METHODS

This study was undertaken at the station of Ouagadougou
University from November 2011 to May 2013. A total of 21
nulliparous West African Sahelian goats were used in this study.
Their ages and weights at the beginning of the experiment ranged
from 12 to 15 months and 25 to 35 kg, respectively. They were
clinically free from any infectious, parasitic or genital diseases.
During the study period, all goats were kept under uniform standard
management practice and housed in the Agriculture Farm of
Ouagadougou University. They were kept in a shed attached with
an open yard. Each animal was given daily 1 kg concentrated
ration, in addition to a green fodder. The goats were synchronized
using a 12-days chronogest® CR treatment with intravaginal
sponges containing 20 mg of flurogestone acetate (FGA, Intervet
International B.V., Intervet Ireland Ltd, Iternet productions S.A., Rue
de Lyons, France) (Baril et al., 1993).

They were mated with a fertile buck and examined for pregnancy
one month later using a linear array ultrasound scanner. All does
were confirmed to be pregnant and gave birth in October after
normal gestation period and normal parturition. They were allowed
to nurse their kids.

The ultrasonographic inspection was performed transrectally by a
single operator employing the Chison Ultrasonic Scanner (Chison
Medical Imagin Co. Ltd, 8300) equipped with a 5-MHz transducer.

The doe was lightly restrained by one person against railing in
standing position. One of the hind legs was folded up at the time of
scanning for proper placement of the probe. An ultrasound coupling
gel was applied each time to the probe to develop good contact and
to remove air between probe and animal skin. Thereafter, the
rectum was evacuated from feces and air with the aid of the
lubricated fingers of the operator. The ultrasound probe fixed to an
extension rod was inserted into the rectum. For scanning of the
uterus and ovaries, the probe was moved approximately 60° to
each side around its longitudinal axis. Uterine horns were scanned
once every other day starting from day one PP until there was no
further reduction in the uterine diameter for two successive weeks.
Ovarian structures were scanned daily for the first PP week (Hayder
and Ali, 2008). Parameters for the determination of the endpoint of
uterine involution were the transversal diameter of uterine horns of
<2 cm and the lack of contents in the uterine cavity (Hauser and
Bosted, 2002).

All follicles with a diameter greater than 2 mm were sketched and
the video image recorded in external disk to allow individual
structure to be monitored. Parameters for the present investigation
were the transversal cross-sectional diameter and number and size
of follicles of the right and left ovaries. The interval from parturition
to caruncules disappearance and their mean size were recorded by
determining the diameters of three to five caruncles in each uterine
horn. Data were presented as mean * standard deviation and were
analyzed using repeated-measures of ANOVA. Differences were
considered to be statistically significant at P < 0.05

RESULTS AND DISCUSSION

This is the first study to provide baseline information on
the use of real-time ultrasonography for the assessment
of PP uterine involution and ovarian activity in West
African Sahelian goats. All included does showed normal
gestation period ranging from 145 to 157 days. In all
cases, the delivery was uneventful, and placenta was
expelled within 10 h after kidding. The kids started
suckling within 1 h after kidding.

At the term of the gestation period, a total number of 26
kids were born with about 38.46% of twinning kids (5
animals delivered twin’s kids). Average birth weights of
male (n = 17) and female kids (n = 9) were 2.26 + 0.7 and
2.32 + 0.7 kg, respectively. Non-significance difference
was found between male and female birth weights.

During transrectal scanning, the does showed no signs
of distress apart from short avoidance behavior when the
scanner passes through the anal sphincter.

The average PP uterine and caruncules diameters, as
estimated ultrasonographicaly, at the different postpartum
periods are shown in Table 1. The uterine diameter could
not be estimated by day 0 in most of does, as it was too
large to fit effectively on the screen. The readings were
taken from day 1 onwards (Figure 1A).

The does showed a physiological regression of the
uterus and caruncules with transversal diameters of 9.40
+ 0.71 and 1.78 £ 0.42 cm on day 1 PP decreasing to
1.72 £ 0.27 and 0.12 £ 0.13 cm on days 31 and 9 PP,
respectively (Figure 1; A, B, C and D).

The mean time required for uterine complete involution
was 22.44 + 1.54 days (range 18 - 25 days) and was
characterized by a small cross-sectional diameter (<2 cm)
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Table 1. Uterine and caruncules mean (+ SD) and range diameters (cm) of Sahelian goats on different days postpartum.

Uterine horn diameter (cm)

Caruncules diameter (cm)

Days postpartum

Mean + SD Range Mean = SD Range
1 9.40+0.71 8.50-11.0 1.78 £ 042 1.14-2.38
3 6.71+1.53 5.67-8.47 1.34 £ 0.38 1.15-1.82
5 6.60 £ 1.40 4.6-8.10 0.86 + 0.68 0-1.04
7 441+240 2.70-6.10 0.59 +0.47 0-1.05
9 4.29+1.26 2.11-6.27 0.12+0.13 0-0.25
11 3.55+0.86 2.27-4.39 - -
13 3.18 £ 0.64 2.24-3.90 - -
15 3.09+0.36 2.60-3.40 - -
17 2.91+0.10 2.78-3.04 - -
19 271+£012 2.53-2.81 - -
21 2.21+0.26 1.84-2.6 - -
23 1.92+0.15 1.66-2.05 - -
25 1.87 £ 0.05 1.81-1.93 - -
27 1.66 £ 0.07 1.61-1.72 - -
29 1.71 £ 0.06 1.60-1.80 - -
31 1.72+0.27 1.50-1.90 - -

Table 2. Early postpartum ovarian structure in West African Sahelian goat: Characteristics of follicular development

during the first week postpartum.

Mean number of follicles

Mean diameter (mm) + SD

Days postpartum

Right ovary Left ovary Right ovary Left ovary
1 2 3 577 £ 1.51 7.05 +2.62
2 3 1 6.97 £ 1.7 5.88 £1.04
3 3 2 7.56 £1.97 6.69 +1.85
4 3 3 495+ 145 7.38 £1.54
5 2 1 7.68 £ 0.59 8.25+2.05
6 1 1 5.51+£0.93 5.44 £+1.13
7 2 1 8.57 £ 1.79 8.56 + 0.66

>

A(day1PP) B (day6PP)

C (day 12 PP)

D (day 18 PP)

Figure 1. Ultrasonic images of uterine horns at different days postpartum. UD: Uterine diameter, CD: caruncule diameter, Foll.: follicle.
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Figure 2. Profiles of uterine involution in does bearing single.
(=, R?=0.933) and twins (......, R?=0.931) fetuses.

of uterine horns and absence of lochia in uterus
(Figure1D).

These findings were in close agreement with previous
reports on goats (Takayama et al., 2010; Ababneh and
Degefa, 2005; Baru et al., 1983; Sanchez et al., 2002). In
Jordan local balady goats, microscopic involution and
complete regeneration of the caruncular epithelium was
also evident by the same period (Degefa et al., 2006).
However, the present findings were earlier compared to
the reports of 28 days in Boer goats (Greyling, 2000;
Greyling and van Niekerk, 1991).

In comparison with sheep, most studies reported
slower involution and found that the uterine regression in
ewes finished approximately after 30 days PP (Hayder
and Ali, 2008; Rubianes and Ungerfeld, 1993), in contrast
to other authors which observed the end of the uterine
regression in sheep by day 17 PP (Hauser and Bostedt,
2002).

The variability regarding the time required for a
complete uterine involution may result from differences in
breed, reproductive status and methods. During the
experiment, one goat (F96) lost her kid on day 1 PP and
ended uterus involution 10 days later. She was mated on
day 18 PP and was diagnosed pregnant one month later.

Another goat (F85) showed an abnormally higher
uterine diameter on day 13 PP onward up to days 20 PP
than the previous diameter with accumulated fluid within

the lumen. These two goats were excluded from the ge-
neral profile. The 19 other goats exhibited a very similar
profile of uterine involution.

9/19 and 10/19 females completed uterine involution by
the third (ranging from days 18 to 21) and fourth (ranging
from days 22 to 25) weeks postpartum, respectively. The
calculated rates of involution during the first, second and
third PP weeks were 0.71, 0.17 and 0.14 cm/day,
respectively. Furthermore, regression analysis showed a
high positive correlation between diameters of the uteri in
both goats and days PP (r = 0.98). The course of uterine
regression was established on these data and was
described by the logarithmic equation:

= -2.33In(x) + 9.43, (R? = 0.98, P <0.05)
where y = uterine cross sectional diameters (cm), x =
postpartum period in days.

In ewes, Hauser and Bostedt (2002) described the
course of uterine regression by exponential function as:

Y=E +A*e™".

The data revealed significantly faster reduction
between the first and second weeks (p < 0.01) than
between the second and third weeks (P < 0.01). This was
evidenced by 67.43% of the total reduction in diameter
recorded on day 7 postpartum. After day 21 PP, the
reduction in size was not significant. At this point of time,



97.16% of the hypertrophy as a result of pregnancy was
reduced.

The faster reduction of uterine diameter during the
early postpartum has been reviewed previously and seem
to be a response of myometrial contractility that plays a
major role in clearing lochial debris from the uterus after
parturition (Ababneh and Degefa, 2005; Hauser and
Bostedt, 2002).

The statistical analysis showed significant (P = 0.02)
higher values of the uterine diameter during the first week
PP in females bearing twins fetuses than the females
bearing single fetus. However, no significant difference
was observed in uterine diameter during the second, third
and fourth weeks between females bearing twins and
females bearing single fetuses.

The females bearing single fetus (n = 14) showed a
physiological regression of the uterus with a transversal
diameter of 9.16 + 048 cm on day 1 postpartum,
decreasing to 2.16 £ 0.31 cm on day 21, while the does
bearing twins fetuses showed a transversal diameter of
9.76 £ 0.79 cm on day 1 postpartum, decreased to 2.25 +
0.08 cm on day 21 postpartum, and complete involution
was delayed as the diameter of the uterine horn was
reduced to 1.97 + 0.06 cm on day 24 postpartum. The
typical ultrasonographic patterns of uterine regression in
does bearing single and twin fetuses were established as
shown in Figure 2.

The uterine wall covered with caruncules and uterine
lumen was readily identified by different ultrasonographic
echotextures (Figure 1A). In does bearing single fetus,
the caruncules were completely degenerated on an
average by days 5 postpartum, whereas in the twins, they
were delayed until day 9 postpartum. At those points of
time, their echotextures appeared similar to the
endometrium and ultrasonography differentiation and
measurements were impossible to be carried out.

The regression of the caruncules in the first week PP
was in good agreement with different studies (Hauser
and Bosted, 2002; Rubianes and Ungerfeld, 1993; van
Wyk et al., 1972). However, in Balady goat, complete
regression of the caruncules was not completed until day
19 PP (Degefa et al.,, 2006). In addition, lochia was
cleared as early as day 7 PP in primiparous goats.

Ovarian follicular dynamic of the experimental does
during the early postpartum period (days 1 to 7 PP) are
summarized in Table 2. In all does (n = 19), ovarian
anatomical events during the early post-partum period
(days 1 to 7) were similar. At least one follicle was
examined on each ovary examined within 7 days after
kidding (Figure 1C). The mean size of follicles ranged
from 4.95 + 1.45 to 8.56 + 0.66 mm on both ovaries.

These findings were fairly in close corroboration with
the result reported in Serrana goat (Simoes et al., 2006).
In Jennies, Dadarwal et al. (2004) found three to seven
follicles of size 10 to 15 mm diameter on one or both
ovaries examined within 8 to 24 h after foaling. Those
follicles reached to >25 mm in diameter on days 5 to 12
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PP. In non-nursing Shiba goats, the first postpartum
ovulation was observed between days 7 and 13 following
parturition (Takayama et al., 2010). The early return to
active follicular development in West African Sahelian goats
demonstrated the ability of the ovary to resume activity
early after kidding. In Shiba Goats, three to six follicles,
whose diameters ranged from 1 to 7 mm, were observed
throughout the cycle; a few follicles grew to more than 5
mm in diameter and most of them atrophied during the
luteal phase (Orita et al., 2000). No significant
differences (P = 0.05) were detected between number
and size of follicles between does bearing single and twin
fetuses.

It could be concluded that, complete uterine involution
in West African Sahelian goats occurred during the 3rd
and fourth weeks post kidding, while the ovarian follicular
dynamics started on the first week PP. The early return to
active follicular development suggests that ovarian res-
ponsiveness may not be the major reason for the variable
duration of the post-partum periods commonly observed
in tropical goats. However, the period of ovarian
observations may extend until standing estrus period to
permit definitive conclusions about quality of follicular
dynamic and ovulation in this breed. These findings
should assist practitioners and Sahelians goat breeders
to decide when goats should be bred following parturition.

In a future study, factors responsible for the shorter
involution period in West Africa Sahelian goats should be
investigated.
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