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INTRODUCTION

The Kintamani dog is a purebred Balinese dog that 
February 20, 2019, was recognised as a world breed 

by the Federation Cynologique Internationale (FCI) in 
a temporary category (temporarily recognized breed) 
(Utomo et al., 2023). To make the Kintamani dog as 
definitive breed, according to FCI rules, the population 

must be increased and the quality are maintained within 10 
years. If not, the Kintamani dog will be excluded from the 
FCI purebred dog category. Therefore, within the next 10 
years, efforts must be made to increase the genetic quality 
also population of the Kintamani dogs.

It appeared that the Kintamani dog estrus cycle occurred 
throughout the year, where a large proportion of the animal 
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showed increased activity of estrus cycle during March. 
The average of puberty was 7.5 months. The average 
length of proestrus was 10 days with range of 9 to 13 days. 
Meanwhile, the average length of estrus was 10 days with 
a range of 9-13 days (Puja, 2003). A predominance of 
superficial cells characterizes the onset of estrus and their 
nucleus disappears and is accompanied by a peak of fully 
cornified cells (Mentari et al., 2022).

To increase the genetic quality and population, the 
application of reproductive technology in the form of 
artificial insemination is the choice. Artificial insemination 
is a reproductive technology designed to facilitate genetic 
improvement in animals (Murphy et al., 2017). To date, 
this insemination technology has not been applied to 
increase the genetics and population of Kintamani dogs. 
This is because of the unavailability of frozen dog semen 
in the market.

Artificial insemination involves assisted placement of 
semen in the female reproductive tract (Mason, 2018), 
which allows the merging of female and male gamete 
cells ( Jain et al., 2015; Patel et al., 2017). Nowadays, 
there are several reports of artificial insemination leading 
to successful conception. Pregnancy rates in artificial 
insemination are an indication of the quality of the sperm 
used (da Cunha et al., 2017).

The successfully of frozen Kintamani dog semen was 
stored using coconut water and citric egg yolk extender 
(Puja et al., 2018, 2019). In 2021, Kintamani dog semen 
was successfully frozen with two types of diluents, namely 
egg yolk and coconut water, based on a two-level dilution 
method (Sulabda et al., 2022). Although the quality of 
frozen semen is considered ideal for artificial insemination, 
its fertility has not been tested. Therefore, further research 
is needed to evaluate the fertilization capacity of frozen 
semen from Kintamani dogs using frozen semen following 
intravaginal insemination.

MATERIALS AND METHODS

Experimental animals
For semen collection, three adult Kintamani dogs age 
range of two–three years were used. The dogs used in this 
study were healthy dogs. Eight bitches of Kintamani breed 
aged from 2 to 3 years with average body weight was 14 kg. 
Dogs and bitches were privately owned in Asubali Kennel. 
Dogs were housed in cages measuring 2×4 m2, fed a mix 
of commercial feed and meat, and given drinking water ad 
libitum. The bitches were used appeared to have regular 
estrus cycles and has experienced pregnancy

Frozen semen preparation
Frozen semen that will be used for insemination has been 

prepared during the 2021 study. The sequence used for 
preparing frozen semen is as follows:
•	 The collected semen was centrifuged at 700 g for 6 

minutes. The supernatant was discarded, and the cells 
that had accumulated at the bottom of the tube were 
diluted in a 2:1 initial dilution (two parts of semen and 
one part of diluent) without glycerol. The first diluted 
semen then added to a second dilution with the same 
volume of previously cooled (3:1; one cold diluent 
added to the initial mix) containing 14% glycerol., 
resulting in a final glycerol concentration of 7 %.

•	 The sample was then placed into a 0.25 ml straw and 
cooled at 5°C for 3 hours. The samples were frozen 
horizontally on racks by placing them 6 cm above the 
liquid nitrogen surface for 15 min and then dipping 
them into liquid nitrogen.

•	 Once frozen, the straws were stored in liquid N2 
containers (-196°C). To determine the success of 
semen freezing, the progressive motility, total motility, 
and DNA integrity of frozen semen were evaluated. 
When it meets these requirements, it is ready to be 
used for artificial insemination.

Methods of insemination
Intravaginal insemination was performed 11 days after 
the onset of proestrus. To ensure that the bitches are in 
a state of proestrus, observations are made three times 
a week to observe the presence of vulvar swelling and 
serosanguineous discharge from the vaginal. Estrus 
was observed daily by vaginal swab examination. The 
intravaginal approach involves inserting a syringe and a 
long plastic (insemination) catheter into the vagina directly 
in front of the cervix. A catheter was inserted into the 
vulva and advanced as far into the vagina as possible. The 
bitch was held at a 45° angle with the hind limb in the air 
while the semen was injected. The syringe was withdrawn, 
and the bitch was lifted for 15-20 minutes to let gravity to 
assist sperm transportation to the uterus. 

Pregnancy diagnosis
Pregnancy was determined by ultrasound examination. 
Ultrasound examination is performing 25 days after 
insemination using an ultrasonographic imaging diagnostic 
system (SONODOP, China) with a 7.5 Mhz micro convex 
transducer. 

RESULTS AND DISCUSSION

All bitches had clinically normal reproductive tracts and 
the estrous periods during which insemination occurred, 
appeared normal. Three adult Kintamani dogs were the 
source of semen. The quality of the semen used was good. 
The percentage of motility and live spermatozoa was 
90.5 and 93.25%. The results of the post-thawing frozen 
semen examination showed good results with motility of 
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40.00±4.38. 

In this study, the onset of the proestrus phase in Kintamani 
Bali bitch was marked by the appearance of serosanguinous 
secretions on the vulva for a duration of 8 days. While 
the estrus phase begins on day 9 after beginning vaginal 
discharge. This is confirmed by the appearance by a 
predominance of superficial cells and their nucleus 
disappears and is accompanied by a peak of fully cornified 
cells.

Pregnancy was examined using ultrasonography. The 
pregnancy determined by the presence of gestational sac 
25 days after insemination. From the 8 bitches that were 
inseminated, 2 bitches (25%) detected showed gestational 
sacs (Figure 1). Total 6 puppies were born (4 female and 
2 male). The results of this study were a lower conception 
rate than those reported by Farstad and Berg (1989), 
insemination with frozen semen resulted in a conception 
rate of 67%. In this study, the methods used for detecting 
the fertile period of the bitch, were a clinical sign. The 
very striking difference in pregnancy is probably because 
the timing of insemination is not accurate. Estimating the 
correct time of ovulation, and subsequently, insemination, 
are important factors to get successful pregnancy and an 
adequate number of offspring per litter. The fertilization 
phase, or the time when the egg can be fertilized, lasts 
2-5 days following ovulation. As a result, mating should 
take place just before or during this period (Skliarov et al., 
2022). To determine the best time for insemination, can be 
detected using vaginal cytology or through progesterone 
levels (Dutta and Dutta, 2020). It is known that the 
optimal days for mating bitches differ in dogs of one breed 
(Hahn et al., 2017).

Figure 1: Ultrasonography Imaging of gestational sac on 
pregnancy bitch. On day 25, the gestational sac (anechoic) 
[blue arrow] contained an embryo (hypoechoic) [orange 
arrow].

In general, the effectiveness of AI using frozen sperm 
depends on sperm quality, thawing, insemination timing, 
insemination procedures, and other parameters. That 
factor was identified which significantly affected bitches 
of various breeds inseminated with fresh or frozen-thawed 
semen. Conception rate was affected by the breed of the 
bitch, age of the bitch, semen type (fresh or frozen-thawed), 
and sperm motility (Hollinshead and Hanlon, 2017). The 
quality of the semen used in this study was good with a 
motility percentage of 40%. Semen quality is an important 
factor to obtain a good result in insemination (Lojkić et 
al., 2022). Semen quality has a positive correlation with 
the rate of pregnant bitches inseminated (da Cunha et al., 
2017). 

Several AI procedures are available, depending on the 
kind of sperm utilized and the time of year: Deep vaginal 
insemination and intrauterine insemination, either non-
surgical or surgical transcervical insemination, laparotomy 
or laparoscopy (Payan-Carreira et al., 2011). Some authors 
were a success with Transcervical procedures (Romagnoli 
and Lopate, 2014; Mason, 2016; Martínez-Mojica et al., 
2023), intravaginal (England et al., 2021), intrauterine 
semen deposition techniques (Dutta and Dutta, 2020). 
It has been reported successful pregnancies using AI 
with frozen semen through intravaginal insemination 
of bitches (Nothling et al., 1995). With AI using frozen 
semen deposited into the vagina, a 52-60% success rate 
(Dutta and Dutta, 2020). These results of this study 
are in contrast with the results of other researchers that 
intravaginal insemination using frozen semen, results in 
low conception. In this study, the semen used was not 
checked for the integrity of the acrosome. The acrosome 
is an important part of the spermatozoon and a very 
important role in the process of fertilization (Santos et al., 
2007). The low fertility rate in this study was probably due 
to poor acrosome integrity.

CONCLUSIONS AND 
RECOMMENDATIONS

The results of this study showed a conception rate of 25%. 
This is the first successful case of AI in a Kintamani dog. 
From these results, it can be concluded that the results of 
freezing the semen of Kintamani dogs can fertilize female 
dog eggs.
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