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Abstract: The aims of the present study were to compare the body mass index and some other body
measurements of the Turkish Angora (n= 20) and Van (n = 16) cats in two different locations (Ankara Zoo =
AOC and the Faculty of Veterinary Medicine, Kirildkale University = KKU) and also to determine the prevalence
of overweight or obesity in this feline population. The effects of gender, age, location and eye colors were also
mvestigated on the traits measured. The age of the cats ranged from 1-8 years old. Analyzed traits mcluded
Body Mass Index (BMI), live Body Weight (BW), Wither Height (WH), Body Length (BL), Head Circumference
(HC), Body Condition Score (BCS). None of the cats in this study were found overweight or obese. The BMI
of Turkish Van cats was greater than the BMI of Turkish Angora cats. The BW of Turkish Van cats tended to
heavier than the Turkish Angora cats but the difference was not significant. The WH, BL and the HC values
for both cats were similar. The BCS of Turkish Van cats was sigmificantly greater than the BCS of Turkish
Angora cats in KKU. Significant phenotypic correlations were found between the BW and the WH and the BL.
and the HC and the BMI and the BCS; between the WH and the BL and the HC; between the BL and the HC
and the BCS; between the HC and the BCS; between the BMI and the BCS. The present study more clearly
defines some body traits of the Turkish cats and may help to understand these invaluable cats better.
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INTRODUCTION

The Turkish Angora and Van cats are the native cat
breeds of Turkey. The Turkish Angora cat was developed
on the plams close to Ankara, from which the name of the
cat was derived (Arikan ef al, 2003). The Turkish Van cat,
known as only a voluntarily swimming domestic cat, was
originated in Van region of eastern Turkey and has lived
there for thousands of years (Helgren, 2000). The colored
eyes (any variety of blue, gold or odd-eyed) and mostly
white coat color make both Turkish cats unique and
valuable. On the other hand, there are conflicting reports
on the origm of these Turkish cats (Gure, 1993
Odabasioglu and Ates, 2000; Arikan et af., 2003) and this
might be due to the phenotypic similarity among these
cats. The numbers of both Turkish cats are in decline and
1t 18 hard to find pure Turkish cats in a large numbers.
Therefore, researches on the Turkish cats are limited and
further quantitative and molecular studies should be done
on these cats so that they can be known better.

Two common problems mn households cats are excess
welght and obesity since feline obesity increases the risk
of some diseases such as diabetes mellitus, nonparasitic

skain diseases and lameness (Donoghue and Scarlett,
1998). Knowledge of obesity and overweight as a risk
factor for disease can raise awareness and target health
check up for cats (Lund et al., 2005). The estimation of
body composition in pet ammals is wnportant for the
control of obesity. The Body Mass Index (BMT), which 1s
based upon measurements of body weight and height,
is a simple and reliable indicator of obesity and
widely used in humans (Ishioka et al., 2007). But there
are also researches that used the BMI for the
determination of body composition in cats (Miller et al.,
1998; Ferguson et al., 2007). The Body Condition Score
(BCS), which mdicate the amount of fat cover over cats’
r1bs and abdominal contour, 1s commonly used to evaluate
nutritional condition of the cat, but it 15 based on
subjective estimation (Laflamme, 1997).

The major objectives, therefore, in this study were to
compare the BMI and some body measurements of the
Turkish Angora and Van cats in two different locations
and also to determine the prevalence of overweight or
obesity 1n this cat population. The gender, age, location
and eye color effects were also mvestigated on the body
traits of these pedigreed Turkish cats.
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MATERIALS AND METHODS

Source of data: The total number of cat used in this study
was from the Ankara Zoo (n = 20) (AOC) and the Faculty
of Veterinary Medicine, Kirikkale University (n = 16)
(KKU) in Turkey. The data consisted of 20 Turkish
Angora and 16 Turkish Van cats. Of the cats 25 were
females and 22 were odd-eyed. All cats were solid whate
in color and sexually intact and their ages ranged from
1-8 years.

Management: The cats in AOC were housed in adjacent
10 rooms each with at least two but at most four cats.
Each room had an outdoor place. The size of each indoor
room and outdoor places was approximately 6.25 and 8 m’,
respectively. The cats had free run of mdoor and outdoor
places. The cats in KKU were housed in an indoor room
of approximately 5 m’* The male cats were separated from
the females which had free run of indoor place. The
locations were approximately 70 km apart on the
East-West direction. Feeding of the cats in AOC was
twice a day (mormng and eveming) and the diet consisted
of mostly liver, fish, dry food and cooked meat. The cats
i KK U had ad Iibitum access to only commercial dry cat
food (Whiskas, Mars, Inc., VA, USA). All cats had access
to fresh drinking water at all times and were exposed to
natural daylight and temperature in both locations.

Measurements: Live Body Weight (BW), Wither Height
(WH), Body Length (BL) and Head Circumference (HC)
were recorded. The BW was measured in all cats using a
scale with a precision of 5 g. The WH, BL. and HC were
taken with a cloth tape measure. The WH was measured
as distance from the floor beneath the cat to the top of
withers directly above the center of shoulder. The BL was
measured as distance from the pomt of the shoulder to the
ischiatic tuberosity. The cloth tape measure was wrapped
around the circumnference of the cat’s head just behind the
ears and across the forehead for measuring the HC. The
WH, BL and HC were recorded m centimeters. All
measurements were taken from the left side of the cats.
The BMI was determined by dividing the BW (kg) of the
cat by the product of the WH and BL (m*) (Miller et af.,
1998). The BCS was given to cats only in KKU. The
Purina body condition score (Laflamme, 1997) was used as
a subjective assessment of body condition. The BCS was
given on a hine point scale, which ranged from 1 for being
emaciated to 9 for being grossly obese. A cat with a BCS
score of 5 was considered to be ideal.

Statistical analysis: The data were analyzed using
generalized least squares. Analyzed traits included the
BMI, BW, WH, BL, HC and the BCS. Terms included in
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the statistical models were cat breed, location, gender, age
of the cat and eye status of the cat based on eye color.
Cat ages were divided into three groups, group I-TIIL.
Group I included ages 1 and 2 years, group 1I mcluded
ages 3 and 5 years and group IIT included ages from
5-8 years since there were few cats with the age of 7 and
8 vears. For the BCS analysis, cat ages were divided into
only two groups, group I and II. Group I mcluded ages
1 and 2, while group IT had cats with older than 2 years of
age. Bye status of cats defined as odd-eyed if one eye
was blue and the other one was yellow or amber and
non-odd-eyed if both eyes were the same color. All
effects in the model were considered fixed.

Two-way interactions were generally not significant
and were not included in the model except that cat breed
and location interaction was considered and mcluded in
the model. Phenotypic correlations were also calculated
between the traits measured. Statistical analyses were
performed using GLM and CORR procedures of the SAS
(SAS Inst. Inc., Cary, NC, USA).

RESULTS AND DISCUSSION

Least squares means and standard errors for the BMI,
BW, WH, BL and the HC are shown in Table 1.

There was a significant breed effect (p<0.01) on the
BMI. The Turkish Van cats had higher BMI than the
Turkish Angora cats. The male cats had also higher
(p<0.05) BMI than the female cats. The BMI tended to
increase, while the cat aged but this was not significant
(p=0.05). Even though no significant (p=>0.05) location and
interaction effects were observed, the cats m AQOC had
higher BMI than the cats in KKU. There was also no
significant eve status effect for the BMI (p=0.05).

The breed, location, age and eye status effects along
with the breed x location mteraction were not significant
for the BW (p==0.05). The male cats were approximately
20% heavier than the female cats (p<t0.01). There was no
noticeable influence of the main effects and the breed x
location interaction for the WH (p=>0.05), but the breed
and gender effects approached a significance level
(p = 0.06), where the Angora cats were taller than the Van
cats and the male cats were taller than the female cats.

All main effects and the mteraction term were not
significant for the BL. and HC (p=0.05).

Least squares means and standard errors for the BCS
are shown in Table 2. There was a significant difference
{(p<0.01) between the cat breeds. The Turkish Van cats
had significantly higher BCS than the Twkish Angora
cats. The gender, age and eye status effects were not
significant for the BCS (p=>0.05). Based on the cats” BMI
and BCS in one location, the Turkish cats in this study
were found to be not overweight or obese.
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Table 1: Least squares means and standard errors for Body Mass Index (BMI), live Body Weight (BW), Wither Height (WH), Body Length (BL) and Head

Circumnference (HC) of the Turkish Angora and Van cats

Effects N BMI kg m™%) BW ikg) WH (cm) BL (cm) HC (cm)
Breed *E

Turkish Angora 20 33.0641.26 3.45+0.17 27.61+0.52 37.11+0.83 26.31+0.54
Turkish Van 16 38.63+1.26 3.82+0.17 26.25+0.51 37.31+0.83 25.86+0.54
Gender * ik

Female 25 33.9341.04 3.2540.14 26.2310.43 36.50+0.68 25.49+0.45
Male 11 37.77+1.45 4.02+0.20 27.62+0.59 37.92+0.95 26.67+0.62
Location

AOC 20 37.78+1.25 3.85+0.17 27.4240.51 37.33+0.82 26.2240.54
KKU 16 33.92+1.43 3.4240.20 26.43+0.58 37.09+0.94 25.95+0.61
Age

Group 1 13 33.86+1.43 3.2340.20 26.60+0.59 35.37+0.94 25.05+0.61
Group TT 14 36.28+1 .44 3.74+0.20 27.19+0.59 37.69+0.94 26.54+0.62
Group 1T 9 3840+1.70 3.9440.23 26.99+0.70 3856+1.12 26.65+£0.73
Eye status

0Odd eye 22 35.67+1.37 3.63£0.19 26.98+0.56 37.29+0.90 26.07+0.59
No odd eve 14 36.02+1.18 3.65+0.16 26.87+0.48 37.1240.77 26.09+0.50
Breed x Location

Angora x AQC 14 34.41+1.39 3.77+0.19 28.53+0.57 38.31+0.91 26.66+0.59
Angora x KKU 6 31.7242.15 3.1440.30 26.68+0.88 34.9141.41 25.96+0.92
Vanx AOC 6 41.1441.99 3944027 26.31+0.82 36.3441.31 25.7740.85
Van x KKU 10 36.13+1.72 3.7040.24 26.17+0.70 38.27+1.13 25.93+0.74

#p<0.05, ##p<0.01; AOC = Ankara Zoo, KKU = Kirikkale University, Faculty of Veterinary Medicine

Table 2: Least squares mean and standard error for Body Condition Score

Table 3: Phenatypic correlations between the body traits of Turkish Angora

(BCS) of the Turkish Angora and Van cats and Van cats
Effects N BCS Phenotypic
Breed ke correlations BW WH BL HC BMI BCS!
Turkish Angora 6 3.38+0.23 BW 0.62%%% Q7] H0%  0.60%** 0 TgEH*  (.64%
Turkish Van 10 4.24£0.19 WH Q.55%% () 53kt 0,12 0.16
Gender BL 0.62%%*% 0,23 0.65%
Female 10 3724017 HC 0.31 0.51*
Male 6 3.90+0.23 BMI 0.76%##
Age BCS
Group 9 3.75£0.16 #p<0.05, ##p<0.01, ###p<0.001
Group 1T 7 3.87+0.26
Eye status . r .
0dd eve 3 3 734020 Welghts of both breeds were stat.lstlcally sm1lar (p=0.05)
No odd eye 13 3.8040.14 in the study and consistent with the weights reported

*##p<0.01; TBCS was given only in the Faculty of Veterinary Medicine,
Kirikkale University

Phenctypic correlations between the body traits of
Turkish Angora and Van cats are shown in Table 3. There
were moderate to strong correlations (p<0.01) between the
BW and the WH, BL, HC, BMI and the BCS. The WH was
moderately correlated (p<<0.001) with the BL and the HC.
The moderate correlations (p<0.01) were observed
between the BL and the HC and the BCS. The HC was
moderately correlated (p<<0.05) with the BCS and a strong
correlation (p<0.001) was observed between the BMI and
the BCS.

In the Turkish Standards Institute publications for
Angora and Van cats (Anonymous, 1997a, b) body
welghts ranged from 2.5-4.0 kg for the Turkish Angora
cats older than 8 months and from 2.0- 4.5 kg for the
mature Turkish Van cats. Other reported body weights
for the Tuwrkish Van cats ranged from 2.8-3.6 kg
(Senler, 1986; Demirulus, 2005; Agaoglu and Yuksek,
2005). All these weights included both genders. In the
present study mean body weights of the Turkish Van
and Angora cats were 3.82 and 3.45 kg, respectively. Body

above. The weights of these cats reported so far including
the ones in the present study were recorded in Turkey.
But cutside Turkey, Helgren (2000) reported that the adult
Turkish Van cats’ body weights for both genders ranged
from 4.1-7.7 kg, which is quite heavier than the ones
reported in Turkey. Body weights of cats in researches
conducted for different breeds of cats vary greatly. In the
study by Michel ef al. (2005), neutered short-haired male
cats ranging in age from 3-4 years had body weight of
7.2 kg and another neutered short-haired male cats of
approximately 1 year of age had body weight of 5.1 kg.
Fettman et al. (1997) investigated the effects of
neutering on body weight, metabolic rate and glucose
tolerance of domestic short-hared cats ranging in age
from 18-24 months. In this study mean body weights for
intact males, neutered males, intact females and spayed
females were 5.2, 4.6, 2.9 and 2.6 kg before neutering and
58, 60, 34 and 3.6 kg 3 months after neutering,
respectively. Another study by Fettman et al. (1998)
consisting of neutered adult domestic short-haired cats
ranging in age from 24-30 months reported a mean body
weight of 5.6 kg for the male and 3.6 kg for the female cats
before weight gain and 6.6 kg for the male and 4.3 kg for
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the female cats 3 months after weight gain. All these
researches had neutered cats and indicate that neutered
male and female cats gain significantly more weight.
Hendriks® et al. (1997) research mvolving mtact cats
reported a mean body weights of 4.4 and 3.2 kg for the
male and female cats, respectively. Franca and Godinho’s
(2003) research reported a mean body weight of 3.1 kg on
sexually mature domestic male cats.

There has been little research reported on other body
measurements of cats such as wither height, body length
and head circumference. The present study reports the
body length of the Turkish Van and Angora cats as 37.31
and 37.11 cm, respectively. This measurement for the
Turkish Van cats 18 in agreement with the body length of
30-40 cm of the adult Turkish Van cats reported
(Odabasioglu and Ates, 2000; Demirulus, 2005). The study
by Allan et al. (2000) reported the median body length of
the cats in their study as 37 cm, which 1s also consistent
with the body lengths reported in the present study.

Although, not statistically significant, all values of
body measurement except the WH for the age group I
and TIT were greater and this suggests that the cats in the
age group I might be still considered young and might not
have reached full maturity vet. Tt should also be kept in
mind that the cats in the present study were all sexually
mtact. These could partly be the reasons for why the cats
in the present study were generally but not always lighter
than those reported so far.

The estimation of body composition in any animal
species 1s important for the understanding of subjects
such as the control of obesity. Maintaimng the ideal body
composition for cats, therefore, is necessary since obesity
increases the risk of diabetes mellitus, joint problems, skin
diseases, hepatic lipidosis and reduced life expectancy
Costa (2007). Ferguson et af. (2007) found that obesity
significantly increased the BMI of lean female neutered
cats from 44.3-54.7 kg™ m®. In the study by Miller e al.
(1998), cats were grouped according to the BMI. The
obese cat group had BMI>42 kg™ m*® whereas the lean
cat group had BMI<42 kg™' m’. Appleton et al. (2000)
reported a mean BMI of cats as 60.8 and 76.5 kg™' m’
before and after weight gain, respectively. The BMIs of
both Turkish cat breeds in this study fall between 30 and
40 kg~'m’ indicating that the Turkish cats are leaner than
those cats. But the cats in those studies (Miller ef al.,
1998; Appleton et al., 2000, Ferguson et al., 2007) were all
neutered that could cause a weight increase. The Turkish
cats in this study at one location seem to have less than
the ideal BCS that is 5. The feeding regimen, motility and
castration or spaying can affect the body condition
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of cats (Donoghue and Scarlett, 1998). The study by
Lund et al (2005) reported that the neutered males had
the highest prevalence of overweight (33.3%) and obesity
(7.7%), whereas intact females had the lowest prevalence
of overweight (20.4%) and obesity (4.8%). The same
study also reports that between the ages 5 and 11 years,
over 40% of all cats were overweight or obese. Even
though not statistically significant and all the cats were
sexually intact, the male cats had greater BCS than the
female cats and the cats in the age group TI had also
greater BCS than the cats in the age group I in this study
indicating tha the results are partly in agreement with the
study above (Lund ef al, 2005). It was found that
overwelght and obese cats were more likely to be
domestic short, medium and long-haired, mixed or Manx
breeds, neutered, male, middle-aged, living in an
apartment, not hunting, consuming a premium or
therapeutic food and to be simultaneously diagnosed with
diabetes mellitus, disease of the oral cavity or urinary
tract, neoplasia, or dermatopathy (Donogh and Scarlett,
1998, Lund et al, 2005). In the present study no
significant health problems of the cats were reported by
the vetermanan at AOC and climeians at KKU. This might
be due to the fact that none of the cats in this study were
overweight or obese and this might affect the health
status of the cats.

CONCLUSION

The results of the present study more clearly define
some body characteristics of the Turkish Angora and Van
cats. It can also be said that the feeding regimen and
housing conditions of the Turkish cats at two different
locations in this study seem to be adequate enough since
no cats were overwelght or obese and had sigmificant
health problems. Further studies, especially, molecular
ones, need to be done in order to understand both
Turkish cat breeds better. Crossbreeding of these cats
with each other or with another cat breed are being
practiced by some people without knowing that the
crossbreeding causes these cats to be mixed and makes it
hard to distinguish, which breed 13 Angora and Van.
Therefore, crossbreeding of these cats should be avoided.
This concern even grows bigger when it is known that the
numbers of both breeds are in decline. The genetic
conservation of the Twkish cats, therefore, is very
important. The strict pure breeding within these cat
breeds should be practiced along with a good selection
program so that the number of the pure Twkish cats
ncreases.
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