American Journal of Animal and Veterinary Sciences

Original Research Paper

Deafness Risk Estimation Analysis of Native Genetic Resource

Kangal Shepherd Dog Breed: Sivas Province Example

"Mustafa Kockaya, *Yusuf Ozsensoy and *Hakan Murat

'Department of Veterinary Physiology,

’Department of Veterinary Biometrics and Genetics,

*Department of Livestock Economics and Management,

Sivas Cumhuriyet University, Faculty of Veterinary Medicine, Sivas, Turkey

Article history
Received: 05-02-2019
Revised: 15-04-2019
Accepted: 09-05-2019

Corresponding Author:
Mustafa Kogkaya

Department of Veterinary
Physiology, Faculty of
Veterinary Medicine, Sivas
Cumbhuriyet University, 58140,
Sivas, Turkey

Tel: +90 346 219 1812
E-mail: vet_mustafakockaya@hotmail.com

Abstract: Kangal shepherd dogs have excellent sensory organs and
perform missions perfectly. For this reason, in many countries of the world,
they are preferred for herd guard and as shepherd dog. One of these sensory
organs is hearing. The aim of this study was to evaluate the deafness risk
estimation analysis of Kangal shepherd dogs breeding in Sivas province of
Turkey. The Brainstem Auditory Evoked Response test was applied to 160
Kangal shepherd dogs in Sivas province city center and districts. During the
application, the dogs were kept in the present natural environment. The
dogs were divided into groups according to their general, gender and age
and their responses to frequencies ranging from 20, 40, 60 and 80 decibels
(dB) for the right and left ears were investigated. One-Way ANOVA and
Duncan multiple comparison test were used in the age group comparison
and independent samples t-test was used in the comparison of the other
groups. All statistical analysis were performed in the SPSS v.15 software.
As a result, the presence of unilateral deafness was detected in 2 dogs in
totally. It was also shown that the sense of hearing did not improve in
puppies up to 11 days old. Group comparisons were provided statistical
significance for right ear in 40 and 60 dB for age groups and right ear in 80
dB for gender groups (P<0.05). There was no difference in comparison of
the other frequencies of the groups (P>0.05). This is the first study that

Introduction

According to the literature, humans used dogs, which
are the descendants of ancient wolves (Canis lupus),
for the first time approximately 15 000 to 100 000
year ago in Eastern Asia (Jensen, 2007). It has been
suggested that herd protection dogs are the first breeds
among the domestic dogs used by humans (Dawydiak
and Sims, 2004). Archeological findings in Hacilar and
Catalhoyuk regions in Turkey, which date back to 7000
BC, revealed the presence of domesticated dogs in
Anatolia (Nelson, 1996). Farmers in history used dogs
against wild animal attacks for protection of small farm
animals (Coppinger et al., 1996). The fact that the
Kangal shepherd dog breed has preserved its original
characteristics without deterioration is explained by the
popularity of these dogs among sheep breeders and by
their unique vigilance against wolves (Yilmaz, 2008).

% Science

Publications

deafness estimation was conducted in Kangal shepherd dogs.
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Kangal shepherd dogs and their pedigree-based
breeding were mentioned in the Ottoman Imperial
Archives (Cevik, 2011).

The largest known population of Kangal shepherd
dog breed is located in Kangal, which is a small city in
the Sivas province in Turkey and the most typical
individuals of this breed are bred in this area.
Therefore, the name “Kangal Shepherd Dog” has been
given to this breed of dogs, which are acknowledged
throughout Turkey as herd protection dogs (Ozbeyaz,
1994; Akcay, 2005; Yilmaz, 2008). This dog breed is
alternatively known as “Karabash” as these dogs have a
black mask around the nose and eyes, black ear tips and
black eye color. In other countries, however, the Kangal
shepherd dog is mostly known as either the “Anatolian
Shepherd Dog” or “Anatolian Karabash”. Ballard, who
first exported these shepherd dogs to both England and
the USA, referred this breed as “Anatolian Shepherd
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Dog” and this name has been generally accepted in many
other countries (Atasoy and Kanli, 2005).

In many countries, Kangal shepherd dogs are
preferred as herd protection and guard dogs. Kangal
shepherd dogs are also employed in some countries
for the preservation of endangered animal species.
The Kangal shepherd dog can easily adapt to all
conditions except humid hot weather (Reed, 2003;
Kockaya and Sireli, 2015).

The considerable popularity of Kangal shepherd dogs
is attributed to their tendency to perfectly execute orders
and this in turn can be attributed to their excellent
sensory organs. Hearing is critical for animals, as this
sense is important in the environmental interactions
(Stepien et al., 1990; Case, 2005). The auditory
function may be decreased or completely lost for
various reasons, or may be absent due to congenital
reasons. Deafness can occur due to problems in the
auditory conduction pathways and centers, or due to
neurotransmission defects in general, as well as to
congenital, genetic, ototoxic causes and to the otitis
(Steel and Bock, 1983; Krahwinkel et al., 1993; Stern-
Bertholtz et al., 2003; Strain, 2004; Clark et al., 2006;
Rizzi and Hirose, 2007; Hayes et al., 2010; Lv et al.,
2010; Strain, 2011; Comito ef al., 2012). Deafness is a
pathological disorder that negatively affects the
welfare of animals and stresses them (Keele et al.,
1985). Although deaf animals can live, both deafness
and impaired hearing negatively impact their
performance. These problems can lead to
estrangement of the dog with its owner, reduced
interactions with other dogs and to injuries and deaths
from attacks by wild animals or from vehicle
accidents since the dog would not be alerted to noises.

Physical wellbeing of Kangal shepherd dogs is
important, as this breed is mostly used in forage
husbandry. Normal hearing function is an important
health parameter for Kangal shepherd dogs because it
gives them confidence and enables them to perform
orders and perceive dangers. Impaired hearing of dogs
would make herds more vulnerable to external threats,
such as wild animal attacks and thefts, which results
in economic losses.

The aim of this study was to estimate deafness risk
for Kangal shepherd dogs in the Sivas province.

Materials and Methods
Animals

A total of 160 Kangal shepherd dogs were used. The
dogs were obtained from local breeders and breeding
establishments in the Sivas province. They were 87
females and 73 males and their ages ranged from 11 days
to 10 years. The dogs were allowed to live in their
routines to prevent both stress and artifact occurrences.

116

BAER Method

Brainstem Auditory Evoked Response (BAER)
method was applied to all dogs by using a clinical
Auditory Brainstem Response (ABR) device
(Otometrics ICS Chartr EP 200, United States).
Hearing values were recorded after dogs were made
used to both the tester and the method for preventing
possible stress conditions and artifacts.

Loudspeakers were positioned in right and left ears
of all dogs and click stimuli were emitted in 20, 40,
60 and 80 decibel Hearing Level (dB HL),
respectively. Hearing method was used for hearing
calibration. Wave formations were monitored in PC
screen. Deafness and hearing threshold ranges were
determined by evaluations of wave formations.

Statistical Analysis

Ages, genders and general values of dogs were
used to divide them into groups. Independent samples
t-test was conducted for analysis of hearing threshold
frequency differences between right and left ears of
both general and gender groups. Dogs were divided
into 3 age groups (20 days to 9 months, 10 to 30
months and 31 months or more). Comparisons were
done by One-Way ANOVA with post-hoc Duncan
test. All statistical calculations were performed by
using SPSS v. 15 for Windows package software
(SPSS Inc, 2006) and results were presented as mean
+ standard error of mean.

Informed consent: Permissions were granted from
owners for client-owned animals used in the study.

Ethics committee approval was granted by the
Cumhuriyet University Local Ethics Committee for
Animal Experimentation (Issue: 65202830-050.04.04-
25; Date: 23.02.2016).

Results

Hearing Sense Detection

Fifth wave in hearing was obtained in 20, 40, 60 and
80 dB HL frequencies (Fig. 1).

No hearing function was detected in 7 pups that were
of 11 days of age, which was indicating that the hearing
function is not developed in this age for Kangal shepherd
dog breed (Fig. 2).

One side deafness was determined only in two dogs.
Hearing function was not detected in right ear of one dog
(Fig. 3) and in left ear of the other dog (Fig. 4).

Comparison Results of Groups

Since hearing function was not detected in 7 pups
of 11 days of age and in 2 dogs, 9 dogs were excluded
from statistical analysis. Differences in hearing
threshold frequency in 20, 40, 60 and 80 dB HL for
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right and lefts ears of remaining 151 dogs were
analyzed for general values (Table 1), age (Table 2

and 3) and gender (Table 4 and 5) groups.

According to the Table 1, no significant difference in
hearing thresholds between right and left ears was

determined (P>0.05).

According to the Table 2, significant difference was
determined in hearing thresholds of right ears in 80 dB

HL frequency (P<0.05) and no significant difference was

determined in hearing thresholds in other frequencies.
No significant difference was determined in left ears in

all frequencies (P>0.05) in gender groups (Table 3).

Table 1: General comparisons of right and left ear (ms)

RIGHT EAR (n = 151)

20dB 40 dB 60 dB 80 dB
(x£5%) (x£5%) ) )
4.90+0.05 4.39+0.04 3.93+£0.04 3.58+0.03
LEFT EAR (n =151)

20dB 40 dB 60 dB 80 dB
(x28%) ) (xS %) (xS %)
4.80+0.05 4.40+0.05 4.01+0.04 3.65+0.04

P value
P>0.05 P>0.05 P>0.05 P>0.05
ms: millisecond, n: sample number, x£Sx: mean + standard error of mean
Table 2: Comparisons of right ear values according to genders (ms)

FEMALE (n = 85)
20dB 40 dB 60 dB 80 dB
(x£5%) ) (<£5%) (<28
4.89+0.07 4.35+0.06 3.89+0.05 3.51+0.05%
MALE (n = 66)

20dB 40 dB 60 dB 80 dB
(<£8%) (<£5%) (<£5%) (<£8%)
4.92+0.08 4.43+0.06 3.99+0.06 3.66+0.05°

P value
P>0.05 P>0.05 P>0.05 P<0.05
ms: millisecond, n: sample number, x£Sx: mean + standard error of mean
Table 3: Comparisons of left ear values according to genders (ms)

FEMALE (n = 85)
20dB 40 dB 60 dB 80 dB
(<£5%) (<£8%) (£8%) (<£8%)
4.75+0.07 4.36+0.07 3.96+0.06 3.63+0.06
MALE (n = 66)

20dB 40 dB 60 dB 80 dB
(x£5%) (x£5%) (x£5%) (x£5%)
4.86+0.08 4.46+0.07 4.07+0.07 3.68+0.07

P value
P>0.05 P>0.05 P>0.05 P>0.05
ms: millisecond, n: sample number, x+Sx: mean + standard error of mean
Table 4: Comparisons of right ear values according to ages (ms)

20 days — 9 months (n = 42)
20dB 40 dB 60 dB 80 dB
(<£5%) (£8%) (£8) (£8%)
4.93+0.10 4.47+0.08° 4.04+0.08° 3.68+0.08
10 — 30 months (n = 26)
20 dB 40 dB 60 dB 80 dB
(x£5%) (x£8%) (<55 (x£5%)
4.68+0.09 4.20+0.08* 3.80+0.06* 3.51+£0.08
31 months and older (n = 82)

20 dB 40 dB 60 dB 80 dB
(<8 %) (x£5%) (x£5%) (x5%)
4.96+0.07 4.410.06% 3.92+0.05% 3.55+0.04

P value
P>0.05 P<0.05 P<0.05 P>0.05

ms: millisecond, n: sample number, x£Sx: mean + standard error of mean
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Table 5: Comparisons of left ear values according to ages (ms)

20 days — 9 months (n = 42)

20 dB 40 dB 60 dB 80 dB
(x£5%) (x£5%) (x£5%) (x£5%)
4.91+0.11 4.50+0.11 4.10+0.09 3.76+0.09
10 — 30 months (n = 26)
20 dB 40 dB 60 dB 80 dB
(><;|:S><) (><;|:S><) (><;|:S><) (><;|:S><)
4.63+£0.09 4.26+0.10 3.86+0.09 3.57+0.08
31 months and older (n = 82)
20 dB 40 dB 60 dB 80 dB
(x£5%) (x£5%) (x£5%) (x£5%)
4.79+0.07 4.40+0.06 4.01+£0.06 3.62+0.06
P value
P>0.05 P>0.05 P>0.05 P>0.05

ms: millisecond, n: sample number, x£Sx: mean + standard error of mean
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Fig. 2: Hearing wave result obtained from 11 days old pup
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Fig. 4: Wave result of the dog

According to the Table 4, significant difference

was determined in

hearing thresholds of right ears in

40 and 60 dB HL frequencies in age groups (P<0.05).
In 40 and 60 dB HL frequencies, 31 months old and
older dogs were determined as similar to other dogs

(20 days to 9 mo
dogs). Dogs that

nths old and 10 to 30 months old
were 10 to 30 months old were

determined to have lower frequencies compared to

others. No signifi

cant difference was determined in

right ears in other frequencies (P>0.05).
According to the Table 5, no significant difference

was determined in

hearing thresholds in left ears in all

frequencies (P>0.05) in age groups.
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having left ear deafness

Discussion

No other deafness estimation and hearing detection
studies in native dog breeds of Turkey were present in
the literature. Therefore, this study is the first where
deafness estimation was conducted in Kangal shepherd
dog breed, one of the native genetic resources of Turkey.

Previous research (Strain, 2004; 2011; 2012) and a
website (Strain, 2018) were reported deafness in 104 dog
breeds. Kangal shepherd dog breed, which is mentioned
as Anatolian shepherd dog, was reported in the website
to have deafness. However, it was stated that the report
was based on verbal expressions of breeders (based on
interview with Strain). Despite this report, there were no
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scientific data or conducted research for the deafness in
Kangal shepherd dog breed. The present study is the first
to provide scientific data in this issue by conducting
deafness estimation in 160 Kangal shepherd dogs in
Sivas province. Deafness were scientifically estimated
for the first time in 2 Kangal shepherd dogs that were of
5 years and 6 months old, respectively. Right ear
deafness was detected in one dog (Fig. 3) and left ear
deafness was detected in the other dog (Fig. 4).

Hearing function in dogs was reported to become
functional 13 to 17 days after birth (Ciftci, 1993). Exact
determination of this trait was not presented yet in the
literature. Hearing sense detection was conducted in 7
pups that were of 11 days of age for this purpose. It was
determined that no hearing function was present in that
age (Fig. 2). Therefore, a significant contribution to the
field was achieved. Pups that were of 20 days old were
determined to have hearing function in the study.

Dogs were divided into 3 groups in the study and
groups were investigated for differences in hearing
thresholds in left and right ears in 20, 40, 60 and 80 dB
HL frequencies. Basically, no difference was determined
for left and right ears (Table 1). Therefore, it was
determined that dogs have similar hearing thresholds in
left and right ears.

Investigations in gender groups (Table 2 and 3)
were revealed differences in right ears in 40 and 60 dB
HL frequencies and were revealed no difference for
other frequencies in right ears and were revealed no
difference in all frequencies in left ears. It was
determined that female dogs have better hearing
thresholds in right ears in 40 and 60 dB HL frequencies
compared to males. According to these results, keeping
female and male dogs together in their advanced ages
for herd protection is recommended.

Age groups (Table 4 and 5) were created according to
breeder statements and to the cranial development
periods which is used for determination of the growth.
Pups that were 11 days old were excluded from groups
since they provided no hearing function. Therefore,
groups were started with pups that were 20 days old. In
the end, 3 age groups were created and groups were
divided to include dogs that were of 20 days to 9 months
of age, dogs that were 10 to 30 months of age and dogs
that were 31 months of age or more. Significant
difference was determined in hearing thresholds in right
ears in 40 and 60 dB HL frequency (P<0.05). In both 40
and 60 dB frequencies, dogs that were of 31 months of
age or more were determined to be similar to dogs that
were of 10 to 30 months and 20 days to 9 months of age.
However, it was determined that dogs that were of 10 to
30 months of age have lower frequencies compared to
others. Other frequencies for right ear were provided no
significant difference (P>0.05). It is recommended to
include Kangal pups in herds after 10 months of age and

120

to keep pups with adults in order for them to improve
their adaptation and behavior. Being together with adults
would also provide protection to pups against external
threats like wolves.

Conclusion

In this study, deafness was estimated in two Kangal
shepherd dogs from a total of 160 dogs in Sivas province
and which is a specific genetic resource in Turkey. From
an economic point of view, Kangal shepherd dogs with
deafness should be kept in the farm since they would be
lagging behind other dogs and would not perform their
duties well enough in herd protection. The benefit to
utilization rate of the deaf dogs and their offspring would
be low. Likewise, the benefit to cost rate of deaf dogs
would remain lower than the other healthy members in
terms of return on the investment made by the company.
In terms of Kangal shepherd dog breeding
establishments, this would also reduce profitability while
increasing expenses. Therefore, having deaf dogs in
breeding would severely reduce the profit and undermine
the business. In terms of effective herd management,
deaf dogs should not be used in breeding since deafness
can also be transmitted genetically to offspring.
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