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SUMMARY

The complexity of the sheep cervix limits non-surgical artificial insemination and embryo production technologies. For this rea-
son, assisted reproduction techniques are generally performed with surgical methods in sheep. But it is said that surgical meth-
ods can hurt the health and welfare of animals and cause them to feel stressed in different ways. Because of these problems with
surgical methods and some difficulties in the application phase, researchers are trying to come up with ways to help with reproduction
that don’t involve surgery. For the application of non-surgical assisted reproductive techniques in sheep, there is a need for suc-
cessful relaxation of the cervix. Because of this, different tocolytic agents have been used before non-surgical methods of assist-
ed reproduction. Isoxsuprine HCl is used to relax the uterus during procedures like simple dystocia, to prevent premature birth,
embryotomies, and caesarean deliveries. It is also used to treat horse navicular disease and laminitis in modern veterinary med-
icine. Tocolysis usually sets in about 10-15 minutes after an intramuscular isoxsuprine HCl administration. The aim of the pres-
ent study was to evaluate the effects of isoxsuprine HCl on cervical dilatation in ewes. In our study, it has been thought that isox-
suprine HCI, which is also a tocolytic agent, might be an alternative for non-surgical reproductive uses. The study was carried
out on a total of 20 animals: Ten sheep were given cervical relaxation with isoxsuprine HCI and ten animals were given no to-
colytic agent. The mean cervical transition time was 83.60+13.63 seconds in animals treated with isoxsuprine HCl and 168.22+20.83
seconds in the control group. A significant difference was found between the groups (P<0.05). The minimum transition time
was found to be 19 seconds in the isoxsuprine HCI group and 30 seconds in the control group. Maximum transition times were
found at 140 and 238 seconds, respectively. As a result, it was seen that isoxsuprine HCl can offer a good alternative in transcervical
applications in sheep.
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INTRODUCTION

Artificial insemination and embryo transfer applications are
applied surgically due to the complex structure and anatom-
ical differences of the cervix uteri in sheep !, Alternative meth-
ods for these procedures are being developed in order to avoid
complications such as adhesion and bleeding 1°\. However, the
applicability of transcervical applications in the luteal phase be-
comes difficult. The duration of the passage of the cervical rings
and the experience of the operator are very important factors
in the success of these procedures. It is necessary to avoid cer-
vical bleeding that may occur due to force while passing the cer-
vical rings. Because bleeding, adhesions, and infections that may
occur for this reason may decrease the future fertility rate of
that animal 7). In order to perform assisted reproduction
processes in small ruminants; prostaglandin E2 (PGE2), estra-
diol, and oxytocin applications have been carried out to ob-
tain embryos from donor animals and transfer them to carri-
er animals by directly entering the cervix uteri *>5°],
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Isoxsuprine HCl was first synthesized in 1956 by Moed and Van
Dijk. Isoxsuprine HCI, which has been reported to have a spas-
molytic effect 40 times more than papaverine, is used as a my-
ometrial relaxant to prevent premature births in humans 111,
In cattle, Gregory and Rodrigues ¥ applied isoxsuprine HCl
5 minutes before embryo transfer to relax the uterus. In ru-
minants, the recomended dose of 0.4-2 mg/kg is administered
intramuscularly, and tocolytic effect begins within 10-15
minutes and uterine contractions triggered by -adrenergic re-
ceptors are suppressed 113,

According to our research, no study has been found using isox-
suprine HCl for the purpose of relieving and passing the cervix
in sheep. In the present study, the passage time of the cervical
canal was measured after isoxsuprine HCl application and with-
out any application in the control group. The difference between
the control group and the isoxsuprine HCI group was evalu-
ated.

MATERIAL AND METHODS

The Scientific Ethical Committee (Kafkas University, Kars,
Tirkiye) has approved all issues concerning the experimental
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setups and evaluation techniques (2022-110). All Tuj breed ewes
aged 2 to 5 years were kept in the same conditions at Kafkas
University’s Faculty of Veterinary Medicine in Kars, Turkey. Ex-
periments were carried out during the non-breeding season,
and ewes that had given birth at least once were used.

Before the presented study, at least 20 animals were treated, and
the possibilities that could affect the cervical transit times were
examined. The focus was on maximum efficiency during the
presented study.

Experimental Design

This study was designed to evaluate the degree of relaxation
of the sheep cervix after intra-muscular isoxsuprine HCI (Ute-
lax® 50 mL, Sanovel, Turkey) injection. For this purpose, 10 an-
imals were assigned to the isoxsuprine HCI (U) group, and 10
animals were assigned to the control group (C).

Sedation and Cervical Dilatation

The animal was restrained by a special restrainer for ewes. Then,
0.4 mg/kg of xylazine (Rompun® %?2, Bayer, Turkey) was ad-
ministered i.m. 1. Considering the recommendation to use
a double dose if anesthetic applications are made in the prospec-
tus of the drug, 0.8 mg/kg of isoxsuprine HCI was administered
by i.m. The operator waited for 10 minutes for the drug to take
effect.

Preparation of Animal and Cervical
Penetration

The perineal region of the animal was cleaned with povidone
iodine. The tail was tied, and contamination was prevented. Lu-
bricant was applied to the small speculum, the vulva was opened,
and it was inserted into the vagina. The protocol used by Pereira
et al. ® was modified in the cervical penetration stage. The cer-
vical entrance was grasped with forester ring forceps. The specu-
lum was removed, and the cervix was pulled caudally. With the
1 mm diameter Bakes rosebud urethral sound dilator (Figure
1), the cervical rings were passed with gentle movements and

gentle manipulations with the fingers through the vagina to the
cervix. The stopwatch was started at the beginning of cervical
passage and stopped when the cervix was passed (Figure 2). Dur-
ing the study, operations were carried out by a single opera-
tor.

Statistical Analysis

All data obtained from the study were analyzed using SPSS (20.0
for Windows; SPSS, Chicago, IL, USA). Data were represent-
ed as mean + standard error (x+Sx). The Shapiro-Wilk test was
used as a normality test. The statistical differences between the
groups’ means were determined by an Independent Sample T-
Test. Differences with values of P<0.05 were considered sta-
tistically significant.

RESULTS

In the present study, the mean transit time of the cervix was
found to be 83.60+13.63 seconds in the U group, and
168.22420.83 in the control group (Table 1). The statistical
analysis revealed a difference between the groups (P<0.05).
In the trial study (before the presented study), we used Allis for-
ceps, Pozzi forceps, and Forester ring forceps. It has been seen
that Allis and Pozzi forceps cause a small amount of bleeding.
There was no active bleeding when forester ring forceps were
used, but redness was observed on the clipped tissue. In the tri-
als, it was also clear that where the forester ring forceps are used
to clip is important. This may make it harder for the operator
to handle the situation or make the cervical transition process
easier.

DISCUSSION

The complex structure of the cervix of sheep and the inabili-
ty to control the cervical line with rectal manipulations limit

Figure 1 - 1 mm diameter bakes rosebud urethral sound dilator.
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Figure 2 - Cervical passage of the cervix in the sheep.

Table 1 - Cervical transit time in seconds.

Groups Transit Time (TT)  Minimum TT  Maximum TT
U 83.60+13.63¢2 19 140
C 168.22+20.83° 30 238

a and b: Values with different superscripts in the same column for each times are significantly
different (P < 0.05).

the application of non-surgical assisted reproductive techniques,
especially embryo production and transfer [>!>1¢. However, the
use of different tocolitic agents that will facilitate the passage
of the cervical line would increase the applicability of these tech-
niques "%, Furthermore, the use of these methods would
have positive effects on animal welfare compared to surgical
methods 52,

In sheep, during labor, estrogen and oxytocin levels start to in-
crease; as a result, cervical dilatation and an increase in uter-
ine contractility occur 2. Due to the cervical dilation effects
of these hormones, they have been used in transcervical ap-
plications in sheep 2. However, Stellflug et al. ! reported
that oxytocin applications before transcervical artificial in-
semination in sheep decreased the rate of pregnancy-specific
protein B and lambing. According to King et al. >, sheep that
received laparoscopic and cervical insemination had a lower
lambing rate than those that received oxytocin.

PGE2, which has an anti-inflammatory and relaxing effect on
myometrial smooth muscles, is also used for cervical dilation
in sheep **!. It is also reported that PGE2 has positive effects
on fertility 2. On the other hand, it has been reported that isox-
suprine provides much better arterial and venous relaxation
compared to PGE2 in horses 772, In the studies of Gregory and

Rodrigues (1986) 2l performed by applying isoxsuprine
chloride before embryo transfer in cattle, it is seen that the preg-
nancy rate improved numerically, and the pregnancy rates in
the control group and animals treated with isoxsuprine chlo-
ride were 39% and 48%, respectively.

Pozzi forceps and Allis forceps have been reported to be used
in previous studies to hold and pull the cervix 7>, In our
study, in which we used forester ring forceps, it was observed
that there was no active bleeding and a slight discoloration of
the tissue. For this reason, the use of uterine forceps in tran-
scervical applications seems to be more advantageous for hold-
ing and pulling the cervix.

According to the findings of our study, isoxsuprine HCI can be
used successfully to provide cervical relaxation in sheep. In this
context, we think that the effects of isoxsuprine HCI on preg-
nancy deserve to be examined in detail in the future.
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