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ABSTRACT

The feasibility of use of laparoscopic artificial insemination (LAI) method was investigated in endangered
indigenous Cine Capari sheep breed under conservation. Setting the mating plans and controlling the inbreeding may be
possible with the use of effective artificial insemination techniques. In the present study, 23 and 46 ewes showing estrus
at 2002-2003 and 2008-2009 mating seasons were laparoscopically inseminated with diluted fresh semen from 6 and 9
rams, respectively. Data were evaluated with respect to gestation length, litter size, duration between sponge removal
and beginning of estrus activity (DBSR-BOA), duration between beginning of estrus activity and LAI (DBSR-LAI) and
Al success rate. The least square means for mentioned traits were found as 150.3 days, 1.36, 39.98 h, 22.31 h and
69.57% for 2003-2004 lambing season and 148.70 days, 1.41, 41.18 h, 18.35 h and 63.04% for 2008-2009 lambing
season, respectively. The difference between means of years were not statistically significant for all the evaluated
variables except gestation length. Our results showed that LAI will be a useful tool in activities to conserve Cine Capari

sheep as a genetic resource.
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The use of laparoscopy for intrauterine insemination of
sheep was described by Killen and Caffery (1982) firstly.
Laparoscopic artificial insemination (LAI) is used throughout
the world to increase the genetic merit of sheep flocks (Hill
et al. 1998, Donovan et al. 2001, Killen et al. 1982).
Currently, a pregnancy rate of 60-80% is regarded as a
reasonable commercial result using LAI (Maxwell and
Hewitt 1986, Gourley and Riese 1990, Marshall and
Nancarrow 1993, Gil ef al. 2003, Yilmaz et al. 2007, Halbert
et al. 1990).

In the last 15 to 20 years, the pure number of Cine Capari
sheep which is a regional native fat-tailed sheep breed of
Aydin province has rather decreased due to backcrossing
efforts of farmers. Efforts for establishing a conservation
flock at Adnan Menderes University were started in 1996
for conservation of this endangered breed and definition of
its some characteristics. Backcrossing of Cine Capari ewes
with rams of Kivircik and prolific Sakiz (Chios) breeds has
put this breed in danger of extinction (Karaca ef al. 1999,
Karaca and Cemal 2005).

This study aims to investigate the feasibility of use of
LAI technique in endangered indigenous Cine Capari sheep
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breed under genetic conservation program.

MATERIALS AND METHODS

Animals and management: The experiment was carried
out at the Cine Capari Conservation flock, Adnan Menderes
University, Aydin, Turkey. In the present study, 23 and 46
ewes were laparoscopically inseminated with diluted fresh
semen from 6 and 9 rams at 2002-2003 and 2008-2009
mating seasons, respectively. The age of rams ranged from 2
to 8 years. Animals were fed with concentrate mix and had
access to a shelter, where water and salt stone complement
were available.

Semen collection and preparation: Semen was collected
from each ram using an artificial vagina before artificial
insemination. Semen samples were evaluated for volume
(ml), mass motility (on a scale of 0 (immotile) to 5 (vigorous
motility)), percentage of dead sperm cells, sperm
concentration and total number of spermatozoa per ejaculate.
One part of evaluated semen was diluted with 3 parts of a
commercial semen extender. The semen was kept in water
bath at 30°C until inseminations.

Estrus synchronization: The estrus cycles of all ewes were
synchronized using a 14-day treatment of progestagen
vaginal sponges (40 mg FGA) and 500 IU pregnant mare
serum gonadotrophin were administered (im) at the time of
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sponge removal to stimulate follicular development.

Laparoscopic insemination: Prior to laparoscopic
insemination food and water were restricted for 24 h.
Inseminations were carried out 58—63h after sponge removal.
Only ewes that showing estrus were inseminated. Each ewe
was restrained on an operation cradle in dorsal recumbency
with the head down at an angle of 45°. After local anesthesia
wide-angle endoscope was introduced into the abdominal
cavity at the ventral midline about 6-10 cm cranial to the
mammary gland. Each horn of the uterus were inseminated
with 0.2 ml of diluted semen (1 volume of semen diluted
with 3 volume of diluents) using an insemination pipette
connected to a 1 ml syringe. Each ewe was inseminated
totally with 0.4 ml of diluted semen that contained
approximately 84.3 million spermatozoa.

Data collection and statistical analysis: Dates of
synchronization, time of estrus start, insemination time,
gestation length, date of lambing, and number of lambs born
per ewe lambing were recorded. Pregnancy rates from
laparoscopic Al were determined by using the combined
information on date of lambing relative to date of Al

Semen characteristics were analyzed using GLM (general
linear model) procedure and phenotypic correlations between
variables were obtained using the CORR procedure of the
SAS (1999) statistical software.

RESULTS AND DISCUSSION

Semen characteristics are important variables considered
in the most studies of artificial insemination (Colas 1980,
Gordon 1997, Kaymakc¢y 2002, Ollero et al. 1996). Simple
statistics for some semen characteristics of Cine Capari rams
used for laparoscopic artificial inseminations are given in
Table 1. A good mass motility with an overall mean of 4.67
was observed for semen samples.

The means of semen volume (SV), mass motility (MM),
percentage of dead sperm cells (PDSC), sperm concentration
(SC) and total number of spermatozoa per ejaculate (TNSPE)
were 1.04, 4.83, 9.25, 1.65x10%ml, and 1.70x10° in 2003;
1.00, 4.54, 6.58, 1.63, 1.04, 4.56, 2.47, 1.71x10%ml, and
1.76x10° in 2008; 1.04, 4.67, 5.18, 1.69x10%ml and 1.74x10°
in general, respectively.

Simple statistics for semen volume and sperm
concentration are comparable to those reported by Saleh
(1997) who established these as 0.67 ml and 4.3x10°.
However in the present study we found higher volume and
lower concentration than those reported by Saleh (1997). It
might be due to the breed and environmental differences.

Mass motility was found similar to that reported by Yilmaz
and Karaca (2004), and was also very close to the results
reported by Karagiannidis er al. (2000) and Saleh (1997).
Mass motility score of Cine Capari rams was higher than
the results reported by Fourie et al. (2004) and Kafi et al.
(2004).

Sperm concentration was generaly similar to that reported
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Table 1. Simple statistics for some semen characteristics of Cine
Capari rams used for laparoscopic artificial inseminations

Year Sperm N Means+SD (Min-Max)
characteristics

2003 SV 6 1.04+0.29 (0.75-1.50)
MM 6 4.83+0.41 (4.00-5.00)

PDSC (%) 6 9.25+2.40 (6.00-12.00)

SC 6 1.65+0.28 (1.38-2.16)

TNSPE 6 1.70+0.47 (1.20-2.58)

2008 SV 9 1.04+0.41 (0.60-1.50)
MM 9 4.56x0.53 (4.00-5.00)

PDSC (%) 9 2.47+0.90 (1.25-4.00)

SC 9 1.71+0.15 (1.41- 1.86)

TNSPE 9 1.76+0.66 (1.01-2.68)

General (2003 SV 15 1.04+0.35 (0.60-1.50)
and 2008) MM 15 4.67+£0.49 (4.00-5.00)
PDSC (%) 15 5.18+3.79 (1.25-12.00)

SC 15 1.69+0.20 (1.38-2.16)

TNSPE 15 1.74+0.58 (1.01-2.68)

SV, Semen volume (cm?); MM, mass motility; PDSC(%),
percentage of dead sperm cells; SC, semen concentration (x106/
mm?); TNSPE, total number of spermatozoa per ejaculate (x10%/
ejaculate volume).

by Yilmaz and Karaca (2004) and Saleh (1997). Mean
percentage of dead sperm cells of Cine Capari Rams, 5.18%
in general (Table 1), is lower than that reported by Saleh
(1997). In this study, estrus synchronization was applied to
30 and 50 head of Cine Capari sheep in 2003 and 2008
respectively. But 23 head and 46 of Cine Capari sheep showed
estrus in 2003 and 2008 respectively. For this reason, 23 and
46 ewes showing estrus were laparoscopically inseminated
with diluted fresh semen at 2003 and 2008 mating seasons,
respectively.

Least square means and standard errors for some
reproductive parameters and simple statistics of pooled data
for reproductive parameters for Cine Capari ewes which were
laparoscopically inseminated in 2003—2004 and 2008-2009
years are given in Table 2. The means for gestation length,
litter size, duration between sponge removal and beginning
of estrus activity (DBSR-BOA), duration between beginning
of estrus activity and laparoscopic Al (DBSR-LAI) and Al
success rate were 149.23 days, 1.39, 40.49 h, 19.59 h and
65.21%, respectively. The duration between sponge removal
and beginning of estrus varied between 16.16 and 58.55 h
and have a coefficient of variation as 23.4%.

The difference between means of years was not
statistically significant (P>0.05) for all the evaluated
variables except gestation length. The insemination success
obtained as 69.57% and 63.04% in 2003-2004 and 2008-
2009 lambing period, respectively, are closer to results
reported by Yamaki ez al. (2003). Our results were also similar
to LAI success reported by Yamaki et al. (2003). But success
rate in this study was lower than the results reported by Evans
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Table 2. Least square means and standard errors and simple statistics for reproductive parameters of
laparoscopically inseminated Cine Capari ewes

Variable Basic statistics Year 2003-2004 Year 2008-2009 Sign
N Mean+SD (Min-Max) N Mean+SE N Mean+SE (Pr>F)
Gestation length (day) 43 149,23+2,200 (143-153) 16 150.13+0.53 27 148.70+0.41 0.039*
Litter size 51 1,39+0,600 (1-3) 22 1.36+0.13 29 1.41+0.11 0.772N8
DBSR-BOA(h) 67 40,49+9,470 (16,16-58,55) 21 38.98+2.07 46 41.18+1.40 0.380NS
DBBOA-LAI(h) 67 19,59+8,220 (3,59-40,44) 21 22.31%1.76 46 18.35+1.19 0.067NS
Al success rate (%) 69 65,21+47,980 (0-100) 23 69.57+£10.06 46 63.04£7.11 0.598NS
Synchronization success (%) 80 0,860,346 (0-100) 30 0,77+0,06 50 92.0+0,05 0.550N8

*: P<0.05; NS, nonsignificant (P>0.05); LAI, laparoscopic artificial insemination; DBSR-BOA(h), duration between sponge removal
and beginning of oestrus activity (h); DBBOA-LAI(h), duration between beginning of oestrus activity and laparoscopic Al (h).

(1988) and Kiihholzer et al. (1997). Bonev et al. (2005)
reported that the Al success was 76% with frozen ram semen.
It might be due to the breed, semen characteristics, semen
evaluation and environmental differences.

The mean values of gestation length were significantly
different (P<0.05); however, litter size, DBSR-BOA, DBSR-
LAI and Al success rate were not significant in this research,
in disagreement with previous report (Kiithholzer et al. 1997).
Duration between sponge removal and beginning of estrus
activity and duration between beginning of estrus activity
and laparoscopic Al did not have significant effect on the Al
success. Donovan et al. (2001) reported that the timing of
Al did not have any effect on pregnancy rates. The mean
values of duration between sponge removal and beginning
of estrus activity and duration between beginnings of
estrus activity were 42.79 h and 39.37 h, and 17.52 h
and 20.60 h for successful and unsuccessful LAl respectively.
These values were not significant in the present study,
and were in agreement with previous report by Donovan
et al. (2001).

In conclusion, the very low level of fertility obtained when
frozen-thawed semen is used for cervical insemination in
sheep has stemmed widespread interest/uptake of Al by the
sheep sector. The alternative, LAI technique, is an effective
method of insemination with fresh or frozen-thawed semen,
but cost of application limits its use. It is important to
determine the feasibility of use of LAI technique in genetic
conservation programs. In combination with modern
reproductive technologies there is potential to use Al, embryo
transfer and stored germplasm (genetic resource banks) to
support conservation measures for the maintenance of genetic
diversity in threatened species. Our results showed that
laparoscopic insemination will contribute to the conservation
activities in Cine Capari sheep in future. Planning the mating
plans and controlling the inbreeding may be possible with
the effective use of this technique.
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