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Abstract

The objective of the present study was to verify the competence of intra-
uterine Artificial Insemination via surgical interference using fresh diluted
semen in improving reproductive performance in Desert ewes compared
to the conventional methods.

Thirty Hamari ewes were selected with average age of 27 months, body
weight of 30 kg and body condition score of 3 . They were equally
divided into 3 groups (10 ewes each). The three groups were randomly
assigned to intra-uterine artificial insemination (IUAI), intra-cervical
artificial insemination (ICAI) and natural mating (NM). Oestrus was
synchronized and induced in all ewes using progesterone and pregnant
mare serum gonadotrophin (PMSG). The ewes were fitted with
controlled internal drug releaser (CIDR, 0.3 g progesterone) for 12 days.
At the time of CIDR withdrawal, ewes received 300 IU of PMSG
intramuscularly. Artificial insemination (IUAI & ICAI) was performed
using freshly collected semen diluted in reconstituted skim powdered
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milk. Intra-uterine artificial insemination was conducted 50-54 hours post
PMSG treatments, while the intra-cervical insemination was conducted at
heat detection after progesterone and PMSG treatment. Ewes assigned for
natural mating were left with the ram just after the hormonal treatment.
Most of the ovulatory follicles in ewe’s undergone surgery were found in
the right ovary (80%) with a diameter ranged between 0.5 to 0.8 cm. The
conception rate as detected by the non-return rate using a vasectomized
ram and confirmed by progesterone assay was significantly higher (p
<0.001) for ewes undergone intra-uterine insemination (100%) and
natural mating (100%) compared to cervical insemination (60%). In
contrast, the lambing rate of the ewes undergone surgical intra-uterine
insemination was significantly lower (p< 0.001) as compared to ewes
inseminated intra-cervically or naturally mated. There was a significant
difference in the twining rate for ICAI and NM (66.7% and 16.7%,
respectively) whereas no twins were born by ewes undergone IUAIL
There were no significant differences (P>0.05) in litter size and gestation
length for all types of insemination.

In conclusion, the present results indicate that the intra-uterine artificial
insemination was an efficient method in ewes to achieve high conception
rates; as shown by the non-return rate , despite the low lambing rate
.However, a suitable less stressful methods such as laparoscopic
insemination could be used in future studies.

Introduction

Although the population of sheep is significantly larger than that of cattle,
they are often neglected in most development programmes in the tropics
(Carels, 1983). Sudanese sheep had been classified according to their
physical features and ecological distributions into five major groups
(Mcleroy, 1961). The main group is the Desert sheep which constitutes
over 60% of the total sheep population in the country (Medani, 1996).
This group has reputable production and marketing features in
comparison to other local types. Its outstanding merits include large body,
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high dressing percentage and excellent mutton. Many breed-type of
Desert sheep exist and they are named after the tribe or locality where
they are raised (i.e. Hamari is named after a tribe called Hamar).

Artificial insemination is the oldest and currently most common technique
in the assisted reproduction of animals; it represents by far, the most
notable success to date of applying reproductive technology in sheep
industry and it is the best method of rapidly applying basic research data
to a widespread industrial practice (Hunter, 1980; Verberckmoes, et al.,
2004). Ewes can be artificially inseminated using different methods, such
as vaginal artificial insemination (Evans and Maxwell, 1987) intra-
cervical artificial insemination (Andersen and Aamdal, 1972)
transcervical artificial insemination (Windsor, et al., 1994) and intra-
uterine artificial insemination ( Fukui et al. 2008; Hiwasa et al. 2009).
Artificial insemination had not been widely used in Sudanese sheep as a
routine commercial practice, despite the good encouraging results of
intracervical artificial insemination (Alsayed, 1996;; Elmubark, 2001;
Makawi and Manahil, 2007).

Intra-uterine artificial insemination is the most significant development in
sheep artificial insemination. It can be performed either by transcervical
insemination (Meghan, et al., 2002) through laparoscopy (Hill, et al.,
1998) or via laparotomy (Evans and Maxwell, 1987; Meghan, et al.,
2002). Intra-uterine artificial insemination is conducted to circumvent the
problems of the traditional methods of artificial insemination ( Killeen
and Caffery, 1982; Evans, 1988), increase the use of highly selected rams
in genetic improvement programmes (Chemineau, et al., 1991) ensure a
high fertility rate ( Verberckmoes, et al., 2004; Luther et al.,2007 ),
improve the fertility rates after insemination with low numbers of sex-
sorted spermatozoa (Verberckmoes, et al., 2004), improve the fertilization
rate of oocytes in superovualted females in embryo transfer programme
(Chemineau, et al., 1991), and to overcome sub-fertility and unexplained
infertility of the male and immunological disorders of idiopathic sterility (
Killeen and Caffery, 1982; DoAmard, et al., 2001; Verberckmoes, et al.,
2004).
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As the cervix in ewes is difficult to penetrate (Meghan, et al., 2002,
Mitchell, et al., 2002), and intra-uterine artificial insemination through the
cervix is rather difficult, surgical procedure was selected to deposit the
semen inside the uterus , in this study.

Materials and Methods

Ewes

Thirty Hamari ewes of 1-2 previous lambings without obstetrical
problems were selected for this study from Khartoum University Farm.
The ewes were apparently clinically free from any detectable diseases.
Their average age, weights, and body condition score, were 27 months, 30
kg and 3 respectively. All ewes had de-wormer drench (Vety Alben,
Leads Pharma, Pvt, Ltd, Islamabad, Pakistan) and were sprayed with
insecticidal drugs (Cypermethrin, Veterinary & Agricultural Products
Mfg Co. Ltd, Amman, Jordan) to eliminate external parasites. They were
fed on had free green fodder ad-libitum (alpha alpha),and 0.5 kg/head/day
concentrate ration composed of (50% groundnut cakes + 50% wheat
bran). The animals were given free access to clean drinking water
throughout the day.

Oestrous Synchronization

Oestrous cycle in all ewes was synchronized using controlled internal
drug release device (CIDR) containing 0.3 grams progesterone (EAZI —
BREED CIDR, Pharmacia & Upjohn Ltd Company, Auckland). The
intra-vaginal devices were introduced and remained in situ for 12 days as
recommended by the CIDR manufacturer. All ewes received 300 U
PMSG (Folligon, Intervet, Cambridge, UK Ltd) intramuscularly, at the
time of CIDR withdrawal.
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Semen Collection and Processing

Semen from a Hamari ram, of a proven history of excellent fertility, was
collected using an artificial vagina. Briefly, the ejaculates were evaluated
microscopically for volume, motility (wave motility, individual motility,
percentage of motile spermatozoa), concentration, live/dead ratio and
morphology of individual spermatozoa. The ejaculates were diluted in a
skim powdered milk extender to give an insemination dose of 0.5X10°
spermatozoa/ml packed in mini-straws of 0.5 ml (Minitub-Abfbl-und,
Labortechnik GmbH & Co. K G, Germany).

Artificial Insemination

After oestrous synchronization, the ewes were equally divided into three
groups, considering the age , body weight and body condition score . Each
group was randomly assigned to one of the following insemination
procedures:

Intra-cervical Artificial Insemination (ICAI)

Intra-cervical artificial insemination was followed as reported by
Chemineau et al. (1991), briefly, the insemination gun, loaded by a
semen straw, was introduced under the small tongue of the cervix by
pushing the gun carefully with rotary motion as far as the cervix allowed
its passage (Fig. 1). Semen was pushed by the plunger into the cervix.

Intra-uterine Artificial Insemination (IUAI)

Surgical IUAI was conducted as described previously by Musa, (2004).
As illustrated in Fig. 2 (a, b, c, and d), ewes were prepared aseptically, the
abdominal cavity was opened on the side of one udder obliquely from the
medio-caudal to the latero-cranial aspect (Fig. 2 a and ¢). The uterus was
then exposed through the incision. The diluted semen (0.5 ml containing
2.5X10* spermatozoa) was transferred into the uterus by using one ml
syringe (26GX'2", Kana Corporation, Korea). The needle of the syringe
was stabbed through the uterine wall into the lumen approximately
halfway between the uterine bifurcation and the utero-tubal junction and
pushed to expel the semen in the uterine lumen (Fig. 2. d).
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Pregnancy diagnosis

All ewes were monitored for return to oestrus by the aid of a
vasectomized teaser ram until day 17 post insemination. Pregnancy rate
was considered as the percentage of ewes not returning to heat .
Progesterone assay (Pathozyme progesterone, Omega Diagnostic Ltd,
Scotland, UK) was used to confirm the pregnancy at day 17 post
insemination .

Statistical analysis

Reproductive parameters were analyzed by chi-square with Yat's
correction using Stat view software (A basic concepts Inc., Berkely, CA,
USA). A probability of less than 0.05 was considered significant. The
lambing rate, twining rate, litter size and gestation length were also
calculated.

Results

Table (1) shows the effect of different insemination methods on the
reproductive parameters of the ewes. The conception rates as detected by
the non-return rate and confirmed by progesterone assay for intra-uterine
insemination, cervical insemination and natural mating, are shown in table
(1) and the progesterone concentration on day 0 and day 17 is shown in
table (2). The conception rate was significantly higher (p<0.001) for ewes
undergone intra-uterine insemination (100%) and natural mating (100%)
compared to cervical insemination (60%0) as shown in table (1).

The lambing rate of the ewes received intra-uterine insemination was
significantly lower (p<0.001) as compared to those received cervical
insemination or undergone natural mating (Table, 1). Twining rate was
significantly higher for ewes with intra-cervical insemination than those
undergone natural mating. No twins were born to those received surgical
intra-uterine insemination (Table, 1). Litter size was the same for all
types of insemination (p> 0.05) as in table (1). No significant difference
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(p> 0.05) in the gestation length was noticed for the three methods of

insemination (Table, 1).

The diameter of graffian follicles in both ovaries for ewes assigned to
intra-uterine artificial insemination after surgical opening is shown in
table (3). The diameter of follicles ranged between 0.5-0.8 cm (Table 3).

The majority of the follicles (80%) were observed in the right ovary.

Table 1 Effect of different insemination methods on reproductive parameters of

the experimental ewes

Investigated Parameter Insemination Method

IUAI ICAI

Pregnancy at day 17 post insemination

Non-return Rate (%) 100° 60.0 *
Progesterone Assay (%)* 100° 60.0°
Lambing Rate (%) 20.0° 60.0
Twining Rate (%) 0.00° 66.7
Litter Size 1.0 1.6
Gestation Length (days) 153 £0.7 153£29

100.0 °
100.0°

66.60 *
16.70 ©

1.2

154+£29

*2¢ yalues with different superscript within raw differ significantly (p at least <

0.05)

IUAI = Intra-uterine Artificial Insemination
ICAI = Intra-cervical Artificial Insemination
NM = Natural mating

* Ewes with progesterone level above 3.7 ng/ml
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Table 2 Progesterone concentration at day 0 and day 17 post insemination for
intra-uterine, intra-cervical insemination and natural mating

Progesterone Concentration (ng/ml

Insemination Method

Day zero Day 17
IUAT 1.1+£0.8 99+74
ICAI" 13+£0.7 8.6+£99
NM ™ 1.1+£0.7 70+4.1

* Values are mean = SD of 10 replicates

** Values are mean + SD of 9 replicates
IUAI = Intra-uterine artificial insemination
ICAI = Intra-cervical artificial insemination
NM = Natural mating

Table 3 Diameter and number of ovulatory follicle for ewes
undergone surgical intr-uterine insemination

Follicle Diameter (cm)’ 0.7+0.1
Number of Ovulatory follicle in the right Ovary 11
Number of Ovulatory follicle in the left Ovary = 2

Values are mean + SD of 9 replicates

** Values are the number of follicles obtained from 9 ewes
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Fig.1. Intra-cervical Artificial Insemination

V = vagina

VS = Vaginoscope
L=Lamp

IG = Insemination gun
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Fig.2. Intra-uterine Artificial Insemination a) site of the surgical
incision b) site preparation, ¢) Surgical incision, and d) sperm
injection in the uterine horn
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Discussion

In this study pregnancy rate was significantly higher (100 %) in intra-
uterine artificial insemination and natural mating, as confirmed by plasma
progesterone analysis. This high pregnancy rate is in agreement with
previous report indicating that conception rates were increased in ewes
inseminated by semen deposition into the uterine horn ( Andersen, et al.,
1973; Lawrenz, 1985; Warren, et al., 1989; Fukui, et al., 1993; Hill, et al.,
1998; D" Alessandro, et al., 2001). The high pregnancy rate for intra-
uterine artificial insemination in this study, was attributed to the fact that
all ewes had follicles of diameters ranging between 0.5-0.8 cm.
According to literature, these follicles were destined to ovulate (Hafez,
1975). Moreover, the appropriate time of insemination and the direct
deposition of semen in the uterus are also contributing factors.

Although the intra-uterine method of insemination resulted in higher
pregnancy rate, in this study, the lambing rate was significantly lower
(20%) than intra-cervical artificial insemination and natural mating (60%
and 66.6% respectively). Many authors reported high lambing rate after
laparoscopic intra-uterine insemination ((Luther,et al., 2007; Fukui et al.
2008; Hiwasa et al. 2009;). However, low percentage of lambing obtained
in this study accords with previous reports using the same techniue (
Halbert, et al., 1990; Buckrell, et al., 1994; O'Brien and Vandekerckhove,
2000) and this result was attributed to surgical stress. Nevertheless, these
results could have been better if a large number of ewes were used, or less
invasive method of intrauterine artificial insemination was adopted.

No twins were born to ewes subjected to surgical intra-uterine artificial
insemination. Though, high rate was obtained under the present
experimental conditions as shown in those undergone ICAI. This could
be due to the small number of lambed animals in intra-uterine inseminated
group.

The gestation length in this study accords with those obtained in Desert
ewes (Makawi and Manahil,2007). However the gestation length in this
study was longer than those recorded in Awassi ewes (Zarkawi, et al.,
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1999), Dorset Horn and Southern ewes (Clegg, 1959), Menz sheep
(Mukasa and Lahlou, 1995 ).

The present data, considering the non-return rate, showed that intra-
uterine artificial insemination significantly improves the conception rate.
The maintenance of pregnancy to full term under surgical condition needs
to be investigated. Trial with less invasive techniques could be adopted in
the future.
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