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Laparoscopic intrauterine artificial insemination (LAI) refers to a special technique by which the operation is done
through several small holes in the abdomen with the aid of telescope. These incisions are much smaller than wound
required in traditional surgery. This study aimed to evaluate the efficacy of laparoscopic artificial insemination. To
increase the pregnancy and twins rate by using gonadotrophic releasing hormone (GNRH) and accurate preghancy
diagnosis in ewes by using ultrasonography, the present study was carried out in the animal farm college of
veterinary medicine/Basrah University. This study started in 3rd August 2009 to 12th February 2010. This study
included 9 ewes aged about 8 to 10 months and 2 rams aged between (9 to 11 months) and one of them was
vasectomized. The rams were kept and separated from ewes for 2 weeks; at the beginning all ewes were checked for
previous pregnancy by using of laparoscope. Injection of 0.00421 mg Buserelin hormone was given to induce estrus.
The estrus ewes were prepared for surgical operations and made sedation by injection of Xylazine 0.11 to 0.22 mg/kg
body weight (BW); and then 1 ml/cm? of 2% of lidocaine was injected as local anesthesia. The animal was fixed on
surgical table and then prepared for aseptic technique; after which the ewes were inseminated laparoscopically by
intra uterine injection of 0.25 ml of fresh ram semen. The results show the possibility of laparoscope as a technique
used for artificial insemination in ewes in 71.4% of pregnancy rate. The laparoscopic insemination was successfully
done in ewes without complication; there was no critical effect of intra-abdominal pressure (14 mmHg) by CO, in small
ruminants and pregnancy rate in ewes was successfully diagnosed by ultrasonography.
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INTRODUCTION

For many years, artificial insemination of ewes was to that ram semen can now readily be frozen which open

thought to be impractical mainly due to difficulties of
detecting estrus and controlling the ewes estrus cycle.
The inability to freeze ram semen was another factor that
limited a wider use of artificial insemination (Al-Saadi,
2001). However, today, with the use of hormones such as
progesterone and pregnant mare serum gonadotropin
(PMSG) and other reproductive hormones, the synchro-
nization of estrus in ewes is possible; in addition to that
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the door for interstate as well as international movement
of semen (Yanmaz et al., 2007). Even with these techno-
logical breakthroughs, the conception rate after artificial
insemination in ewes was relatively low and therefore it
was not practical for commercial use; then laparoscope
was used in artificial insemination in ewes by direct
manipulation of semen into the uterine horn as a means
of genetic improvement (Dally, 2008). Routine intra
cervical insemination could not be use in ewes because
of some difficulties due to the anatomical structure of the
cervix which consist of 5 cartilaginous rings that have an
irregular opening between each of them (Al-Shaikhali et
al., 1989) thereby making the introduction of inseminating
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Figure 1. Complete Laparoscope.

introduction of inseminating gun very difficult.

In addition to the vaginal PH, estrus period tend to be
more acidic due to the effect of estrogen hormone;
therefore, the deposition of semen in the vagina will kill a
large number of spermatozoa, so laparoscopic device is a
favorable method for artificial insemination in ewes with
no difficulties (Youngquist and Threlfall, 2007).

Laparoscopy

This is a medical procedure used for examining the
interior of the abdominal or pelvic cavity. For examination,
the telescope inserted through skin incision (about 0.5 to
1 cm length) consists of fiber — optic camera's head or
surgical head (Freeman, 2006). The problems that can be
diagnosed or treated by laparoscopy are female infertility,
adhesions, diseases of urinary system and other
operations of the female reproductive system. Before
laparoscopic surgery, open surgery was the common
method performed through a very long incision which
required nursing the animal for 7 days post-operation and
2 to 6 weeks for complete return to its normal conditions
(Bonev et al., 2006). Nowadays, many of the abdominal
and pelvic surgery are done by laparoscopy (Ameen,
2006). Prior to laparoscopic insemination estrus,
synchronization can be performed by using different kind
of hormones which have direct physiological effect on the
female reproductive system. The synchronization or
induction of estrus is helpful in controlling estrus cycle
and inducing of estrus in a period out of breeding season
(Danko, 2007). Because the estrus period in ewes is 1 to
3 days (Robert, 1971), it

may not be observed without presence of male so that a
teaser male is necessary for detecting the estrus in ewes
(McKelvey et al., 1985).

The aims of the present study were as follows:
Evaluating the efficacy of LAI on the pregnancy rate and
prolificacy of ewes inseminated with fresh ram semen, to
increase the pregnancy and twins rate by using
gonadotrophic releasing hormone (GNRH) and accurate
pregnancy diagnosis in ewes by using ultrasonography.

MATERIALS AND METHODS

The present study was carried out in the animal farm college of
veterinary medicine/Basrah University. The study started in 3rd
August 2009 to 12th February 2010. Nine sexually matured ewes
aged about (8 to 10 months), with 2 rams (9 to 11 months) were
used in this study and these animals were obtained from the field of
the College of Veterinary Medicine/University of Basrah. The ewes
were inseminated laparoscopically with the assistance of hormones
®, . o )

(Receptal) ~ to induce estrus (waiting normal estrus); the rams were
housed separately from the ewes in animals farm while nutrient
(barley) and drinking water were provided for the studied animals
twice a day along working time. The complete Laparoscpe System
(Allgaier instrument GmbH Company, Germany) Figure 1 was used
for several abdominal operations. It is an electrical device used to
stop bleeding inside the abdominal cavity and during skin opening,
Figure 2 (Allgaier instrument GmbH Company, Germany).

Ultrasonographic device

It consists of two parts:

The main unit

It contains of a key board with numbers that can be fixed on the



Figure 2. Electro Cutery.

Figure 3. Ultrasonographic device.

monitor to write the history and number of the animal; it is also
capable of capturing the image in order to save it, Figure 3 (Sanyo
Company, made in China). The probe is connected with the main
unit by a special cable (1.5 m); there are two types of probes, one is
designed to test pregnancy per rectum and the other is designed to
make diagnosis from abdominal wall with the type of liner 5 MHz
(Al-Rawi, 2005). Before laparoscopic artificial insemination, the
estrus of the ewe was detected by using teaser ram, the ewes were
separated away from the male for 10 days then the vasectomized
male was placed with the female only in period of estrus detection.
All ewes (non pregnant ewes) were treated with a hormone of
(receptal) Buserelin Acetate 0.0042 (intervet. B.V. Boxmeer,
Holland); this hormone have a GnRH action (stimulate the pituitary
gland to produce FSH and LH hormones to induce ovulation then
induce estrus within 7 to 12 days after administration (Herbert,
2005). The dose needed to induce estrus was 2.5 ml/animal Intra
Muscularly, each milliliter containing 0.0042% of Buserelin Acetate
hormone. When the estrus of the ewe was detected, it was deprived
of food for 24 h and water for 12 h; then the abdominal region was
prepared for aseptic surgery by clipping, shaving and then the area
was disinfected by 5% tincture iodine after fixing the animal on
surgical table, Figure 4 (Riebold et al., 1983).

Premedication of 0.11 to 0.22 mg/kg BW of xylazine was injected
intra muscularly, after that local infiltration was made by injection of

1 miem® of 2% lidocaine subcutaneously as a mean of local
anesthesia only at the site of opening (introduce the trocar). This
method was enough to control the pain during the operation
(Sahnrey and Holtz, 2005).

Semen collection

The semen was collected by an artificial vagina (AV); the AV was
partially filled with hot water at 60°C to provide suitable
environmental temperature of 40 to 45°C. Sunflower oil was used to
lubricate the first third of AV to facilitate the entrance of male penis.
Training was done 2 weeks before operation in order to get semen
with natural ejaculated characters; also, provide a good dait to the
male 12 h before collection to make sure a good semen quality was
gotten (Donovan et al., 2001).

Semen evaluation

After the collection of the semen, it was kept in water bath in tem-
perature of 37°C and a sub sample was taken to make evaluation.

i) The volume and color of semen was assessed at the time of



Figure 4. Surgical preparation of animal.

collection (by calibrated collecting tube).

ii) The massive motility was assessed by placing a drop of semen
on clean, warm (37°C) microscope slide without a coverslip and the
wave motion is observed at low power (40X ) (Rawling et al., 2000).
iii) The individual motility was assessed by placing one drop of
semen on clean, warm (37°C) microscope slide covered with
coverslip and the individual motility was observed under low power
(40X).

iv) The morphology of spermatozoa are assessed by placing 1 to 2
drops of stain and a small drop of semen separately on one end of
clean, warm (37°C) glass microscope slide. The semen and stain
should be mixed and drawn out with the edge of another slide which
serves as a spreader to make a thin film.

Semen concentration

Semen concentration represents the number of cells in each
ejaculate. By using red pipette of haemocytometer device, the
semen was suck up to 0.5 marks, the normal saline solution
drawing to 101 then mixing for 5 min, one drop placed on
Haemocytometer chamber covered with cover slide after allowing
the first drop to down out. The smear was allowed to dry before
examination using the high power magnification and counting at
least 100 spermatozoa from different field on the slide (Beardon
and Fuquay, 1980). Vasectomy (removal of a segment of ductus
deferens to render a male animal infertile), vasectomy is usually
performed with the aid of local block by 2% lidocaine at the site of
operation then make an incision about 2 cm on the neck of scrotum
cranially on both side of scrotum. The skin and tonica vaginalis
were incised; the ductus deferens is located by palpation because it
is firmer than surrounded tissue. Care should be taken to identify
the ductus deferens through blunt dissection and remove 3 cm
piece of it after 3 to O absorbable ligatures had been placed on
each end, the procedure is repeated on the opposite side.

Finally, the skin was legated by simple interruption using 2 to 0
non absorbable suture materials as reported by Fubini and
Ducharme (2004).

Laparoscopic intra uterine artificial insemination

A veress needle was penetrated into the abdominal cavity at the
umbilical region; the CO2 supplying tubes are connected with
veress needle then infuse CO2z gas to the abdomen at the level of
14. At this degree, the abdominal distention was acceptable to the
operation (Donovan et al., 2001) Figure 5a and b. The veress
needle is then removed and very small incision is done on the skin
(about 0.5 cm), the trocar and sleave 11 mm introduced at the site
of incision (penetrating all the abdominal wall layers even the
peritoneum (Figures 3), the CO:2 supplying tube was reconnected
but this time at sleave 11, the Telescope (30) introduced through
sleave 11 extending caudally right or left side of pelvic cavity. When
uterus was detected, the Telescope is fixed by an assistant.
Another incision was done in the abdominal wall just above the
uterus, trocar and sleave (5.5) introduced in the abdomen and the
inseminating gun pushed through the sleave 5.5 reaching the
uterine horn. Sometimes we need to make another opening with
another sleave 5.5 to introduce a grasper to make hold of the
uterus. One inseminating dose of 0.1 fresh semen containing 180
million spermatozoa was deposited directly into one uterine horn by
using inseminating gun (Gourley and Riese, 1990). After that the in-
struments were removed and the CO2 gas was evacuated from the
abdomen and 2 stitches of interrupted horizontal mattress suture
with 2.0 silk was applied at the site of incision. There was no need
for using an antibiotic in this operation (Maxwell and Hewitt, 1986).
Inside the abdominal cavity the procedure of laparoscopic
insemination was assessed in (Figure 6 a, b and c). All animal were
kept under observation and good food provided two times/day
along the period of the study, good management was taken to
maintain the healthy state of the animal (Owolabi et al., 2000). It
was made by using ultrasound technique on the abdominal wall,
wool was shortened from the abdomen from flank to flank 8 to 10
cm in front of the udder (Figures 7). The ultrasonic probe was
passed along this line toward the reproductive tract. Positive
diagnosis was based on the presence of allantois or the heart beat
within the embryonic vesicle during 16 to 90 days of gestation (Al-
Rawi, 2005). In this study, the accuracy of the pregnancy diagnosis
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Figure 6. (a) Introduction of Sleave 5.5; (b) Introduction of Sleave 11 and Telescope; (c) Introduction of inseminating gun.

was done at 70 days post insemination. The animals were placed at
the table after preparation (cleaving and shaving of abdominal wall),
the head forelimb tends upward and the hind limb and the back
tends downward then examined by placing probe on the abdominal
wall (Karen et al., 2003), (Figure 8 a, b and c).

RESULTS AND DISCUSSION

At first and before laparoscopic insemination, all (9) ewes
of the study tested in the time of 10 to 12 days after intro-
duction into the farm by using of laparoscopic pregnancy
diagnosis, the results showed (2) pregnant ewes and
these animals were left as the control, while the other (7)
ewes showed no pregnhancy, therefore it was prepared for
laparoscopic insemination (Table 1). Most of the ewes
showed estrus signs after a single dose of 2.5 ml of

(©)

Receptal® hormone (Buserelin Acetate 0.0042 mg) within
8 to 12 days post administration. The ewes number (4
and 9) were not treated with hormone because they were
pregnant normally before the operation. Ewe number 7
did not show signs of estrus after one dose; it was re-
injected after 10 days with the same dose with the estrus
signs been noticed. Clinical sings of estrus ewes were
observed with the help of teaser, the ewes locked to the
male with sexual desire; teaser ram follow the estrus
ewes after smelling hormones that was released from
estrus ewe and attempted to mount. The results of
administration of GhnRH hormone caused induced estrus;
this result is in agreement with Youngquist and Threlfall
(2007) and Arthur (1998) when they reported that the
GnRH hormone stimulate the interior lobe of pituitary
gland to produce FSH and LH hormones; by positive
feedback the level of estrogen increase and then the
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Figure 7. Insemination procedure. a- Uterus visualization, b- Introduction of needle , c- Insemination technique.

estrus signs begins. The estrus signs appeared within the
range of 8 to 12 days after GnRH administration. The
result is in agreement with the study of Padula and
Macmillan (2005) when they reported that the estrus
signs appear 7 to 12 days after GnRH treatment due to
stimulate release of estrogen hormone from the grafian
follicle (Table 2).

The induction of estrus took 7 to 12 days after treatment
with GnRH hormone. This maybe because of the normal
single wave of the growing grafian follicle which need 7
days to reach maturity that had direct effect on the
pituitary gland to release the FSH hormone responsible
for the follicle development and LH hormone which is
responsible for ovulation. The result of estrus induction
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Figure 8. (a) Preparing of animal; (b)-placing of Sonogel C- movement of probe on abdominal wall.

Table 1. Time of pre operative pregnancy diagnosis starting from the 10th day of introduction of ewes into the

animal farm.
Time of introduction in the animal farm Time of testing Result
3/8 /2009 13/8/2009 **Negative
3/8/2009 13/8/2009 Negative
3/8/2009 13/8/2009 Negative
3/8/2009 13/8/2009 *Positive
3/8/2009 14/8/2009 Negative
3/8/2009 14/8/2009 Negative
3/8/2009 15/8/2009 Negative
3/8/2009 15/8/2009 Negative
3/8/2009 15/8/2009 Positive

*(+ve) = pregnancy, while the **(-ve ) = not pregnant.

by using GnRH hormone agrees with the study of (Kridli
and Al-Khatib, 2006) when reported; the behavior of
estrus was checked using a fertile ram at 6 h interval for 5
days starting from the 7th day of administration of GnRH.
The estrus ewes could not be diagnosed well when the
teaser ram was not present, so the teaser ram

played an important role in the diagnosis of estrus in
ewes. According to Table 2, the result showed some
variation in the time of estrus induction after single dose
of GnRH hormone, these differences may be due to the
number of times of hormonal administration in different
period of estrus cycle. The result agrees with the study of



Table 2. The dose and hormonal administration, the time of estrus signs of 9 ewes.

Dose (ml/animal)

Time of estrus detection

2.5 ml of (Receptal)®

10 days after administration

25ml 8 days after administration
2.5ml 10 days after administration
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Figure 9. The morphology of sperm cell stained with eosine stain 1.6% (100x).
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Peters (2005) who injected the GnRH hormone few days

estrus period and
improve conception rates.

The semen morphology

After preparation of slides staining with Eosine stain, the
normal morphology of spermatozoa was pronounced (the
head a bilateral ovoid shape contained an acrosome on
the tip of head, normal mid piece and normal long tail)
(Figure 9).

Semen concentration (Sc)

The concentration of semen was measured by using
Haemocytometer chamber by calculating 5 main large
square (4 in corners and 1 in center). The result of the
semen concentration was 3450 x 10° spermatozoa per
each milliliter of fresh ram semen as follows:

8

No. of sperm in 80 small square x dilution rate

before ovulation
to accelerate the

Sc/mm” =
80 x volume of small square

No. of sperm in 80 small square =83 + 78 + 64 + 58 + 62
=345

345 x 1/200

Sc/mm?® = =10000 x 345 = 3450000 (sperm in mm®)

80 x 1/ 4000

In order to calculate the no. of sperm/each milliliter, the
result must be multiplied with 1000.

So the result was = 3450000 x 1000 = 3450 x 106

(sperm/ml of fresh semen).
So the dose of 0.1 ml of fresh semen was used to

inseminate each ewe containing 345 x 106 spermatozoa.

Semen deformity

The percentage of sperm deformities did not exceed 5%,
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Figure 10. Sperm deformality; the left pointer refer to sperm with head only while the right pointer refer to sperm

with tail only (100x).

most deformities were from secondary deformation and
there were no aspects of primary deformation, this gave
more accuracy about the good semen quality which was
used in this technique (Figure 10). The present study
demonstrated that the volume of semen collected by
artificial vagina varied and ranged from 0.8 to 1.2 ml of
fresh semen which is in agreement with Al-Saadi (2001)
who reported that the volume of fresh semen ranged from
0.8 to 1.5 ml/each ejaculate. This variation in volume may
be due to many factors such as nutrient, healthy state,
breed, number of semen collection/day, breed; these
factors reported by Donovan et al. (2001) as factors
which have effect on the semen volume. The result of
semen color was white creamy which represented that
the semen had a good quality as reported by Donovan et
al. (2001) when they reported that the normal color of ram
semen was white — creamy, any variation in this color
indicate abnormal semen or semen with bad quality. The
result agreed with Ameen (2006) which reported that the
white — creamy color is the normal color of ram semen,
any other color will give indication of unfavorable semen.
Figures 9 and 10 refer to the individual semen motility,
the result of individual motility rate ranged from 90 to
100%, this means that all sperm cell were motile and the
dominant motility were the progressive foreword motility
which either gave another good character for semen that
was used in LAI.

The result of laparoscopic insemination by penetration
of the abdomen did not show any clinical complication
observed during the anesthesia, operation and even post
operation. During these operations the ewes did not
require any course of antibiotic as like in routine surgical
operations which need long course of penicillin may
extend to 5 to 7 days (during the laparoscopy, the

abdominal content was not exposed to external air so the
infection with bacteria or viruses or other micro-organism
is rare because the equipment were cleaned and
disinfected with standard formalin about 24 h before the
operation. The result agrees with Yanmaz et al. (2007)
who reported that the laparoscopic surgery in animal may
not require an antibiotic and the animals returned to their
normal activity just about few minutes post operation, it
starts to feed and drink normally when the effect of ane-
sthesia disappeared. The results agree with Immanuel
(2002) who showed that the animal returned to normal
activity after laparoscopic operation immediately. The
complete healing of the abdominal opening occurred
after 7 days post operation (the healing effected by heat
and cold, increase temperature accelerate the wound
healing, the small aged animal heal faster than big one).
The result agrees with McKusick et al. (2000) when they
reported the advantages of laparoscopic insemination,
they said that the complete healing of abdominal
openings occurred after 7 days after operation, the result
did not agree with Youngquist and Threlfall (2007) whom
reported that the complete healing after laparoscopic
insemination in ewes ranged from 8 to 12 days due to
different factors interfering with healing process.

The results show the possibility of using the laparo-
scope as a technique used for artificial insemination in
ewes. The result agrees with Donovan et al. (2001),
McKusick et al. (2000), Lymberopoulos et al. (1999),
Ehling et al. (2003), Tanahatoe et al. (2005), Avendano-
Reyes et al. (2007) and Al-wataar et al. (2009); they
reported that laparoscopic artificial insemination could be
used as a technique for genetic improvement of sheep
breeds. By clinical signs and use of ultrasonography, the
diagnosis can easily be made after the first 70 days of
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Figure 11. Fetus about 70 days of gestation .

Figure 12. Fetus inside dam uterine lumen up to 90 day of pregnancy.

of gestation (Figures 11 and 12). The tests of pregnancy
diagnosis was performed by the use of ultrasonography
of the pelvic region depending on the presence of fetus or
enlargement of uterine lumen, and also the pregnancy
could diagnosed according to the clinical signs of pregnha
pregnant ewe which were clear enlargement of abdomen,
enlargement of udder specially at the last month of ges-
tation, the external genitalia appeared pale and relaxed,
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arching of back, the ewe did not except the male (not
respond to the natural mount). The result of pregnancy
diagnosis after LAl in ewes were described when 7 ewes
inseminated laparoscopy, 5 of these ewes showed
pregnancy while 2 of them showed negative result of
pregnancy test. The test used in the diagnosis of
pregnancy in ewes after LAl was done is the ultrasono-

graphic device. The time of pregnancy diagnosis occurred



occurred 70 days after insemination, in this period of time
the fetus was observed clearly.

The results agree with Karen et al. (2003) who said that
ultrasonic techniques accurately detect pregnancy during
the second half of gestation and agree]with McKusick et
al. (2000) who wused ultrasonography to diagnosis
pregnant ewes for 60 to 61 days after LAI. The result is
not in agreement with Danko (2007), Al-Rawi (2005) and
Hussain (2005) who reported that real time ultrasound
scanning could detect pregnancy as early as 23 days of
gestation by the rectal route and after 40 days of ges-
tation by external trans-abdominal route. The pregnant
ewes showed many clinical signs that reflex the activity of
pregnant ewes during gestation like enlargement of udder
specially during late gestation, pale mucous membrane of
external genital opening and enlargement of abdomen
and the fetus could be felt by gestation of abdomen in the
area toward udder from mid line of the abdomen, this
method of pregnancy test can be classified as less
practical method for pregnancy diagnosis which agree
with Karen et al. (2003).

Pregnancy rate

After laparoscopic insemination of 7 ewes from the total
number of 9 ewes, according to the aim of this study, it
was important to estimate the pregnancy rate of this
method and to know the capability of laparoscope in inse-
mination of ewes atrtificially. The results show percentage
of 71.4% pregnancy in ewes inseminated laparosco-
pically as shown in Table 3. The results agree with Al-
wataar et al. (2009), they reported that the pregnancy
rate after laparoscopic insemination was 71%. The result
nearly agrees with Ehling et al. (2003) and Scudamore et
al. (1991), they reported a range of 72.6 to 73.8% and 72
+ 24.6% respectively for LAI. These results are not in
agreement with Windson et al. (1994), Hill et al. (1998),
Lymberopoulos et al. (2001) and Romano et al. (2002);
they reported variable pregnancy ranges which were 48,
79, 81, 82 and 62.8%, respectively. This variation may be
due to the variation in the number of the animals used,
interior studies even variation in breed and the season of
study. The present study used fresh semen for
laparoscopic insemination with the results of 71.4% preg-
nancy. It was concluded that we can use laparoscope in
artificial insemination in sheep with good result of
pregnancies. The results of parturition shows that two
pregnant ewe died during the period of study due to
infection with pulpy kidney disease, the infection came
from the other animal in the same farm, the outbreak
accrued with clinical sings of sudden death, polypnea,
muco-nasal discharge, animal in last stage of disease
lying down show tonic convulsion, kidney appeared soft
at necropsy with many small white spot on the cortex and
enlargement of liver with some hemorrhagic spot on
different surfaces of the intestine.

11

The result also show 3 cases of abortion; all these
cases that underwent abortion in the second half of ges-
tation may be due to the same disease (pulpy kidney),
the abortion happened as a result of depression of the
healthy state of the animal which made stress factors on
the fetus lead to falling down of fetus. The result shows
that 2 of the ewes show normal parturition after 150 days
of gestation, one of them gave twin fetuses.
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