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Abstract 

In the present study, it was aimed to 
determine morphometric differences 
of the mandible of Tuj and Morka-
raman sheep having widespread 
breeding area in the Eastern Anato-
lia Region. In this study, 20 mandi-
bles of the male Tuj and Morkara-
man sheep were used. The 16-
lenghts taken to the mandible were 
measured by electronic digital calli-
per. Furthermore, after the mandible 
were photographed and printed to 
milimetric paper, the 4-angles stud-
ied were measured with gonimeter. 
The results of this study proved that 
the means of the length and angle 
measurements obtained from 
Morkaraman sheep were mostly 
higher than Tuj sheep. The angle of 
margo ventralis mandibulae (A4)  

 

 

and the mandible height at the level 
of the rear alveolar edge with 3rd 
molar tooth (L14) had a significant 
statistical difference (p<0.05). Ac-
cording to the correlation values, it 
was seen that A2 values (the angle 
between the proc. condylaris and 
ramus mandibulae) of the both 
sheep breeds were in negative rela-
tion with the other mandible meas-
urements. As a result, the obtained 
data indicate that genetic doesn't 
significantly affect the morphometry 
of the mandible of the Morkaraman 
and Tuj sheeps.   

Keywords: Mandibula, Morkara-
man sheep, Morphometry, Tuj 
sheep  

Introduction 
In Turkey, Morkaraman sheep, 
which is the dominant race of East-
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ern Anatolia Region has numerically 
in the second rank. Morkaraman 
sheep is also grown in Iran with 
name of Kızıl or Gızıl. Tuj sheep 
breeding in North East Anatolia Re-
gion belongs to potential of 0.03 % 
in among the sheep races found in 
Turkey (Akcapınar, 2000; Kaya, 
2001; Ozcan, 1990). Tuj sheep is 
known as Tuchin in Caucasia Re-
gion (Akcapınar, 2000; Ozcan, 
1990).  
The morphometry is a method of 
which description and statistical 
analysis of shape variation is in 
among samples of organisms. The 
topics of the morphometry have a 
wide scale including geographic 
localities, developmental stages, 
genetic and environmental effects. 
The morphometry allows making 
statistical analysis as numerical or 
graphical measurements of the 
length between specific two points 
or angles (Rohlf and Marcus, 1993). 

Some studies have been previously 
carried out on the mandible mor-
phometry by using different meth-
ods in the varied animal species 
(Alpak, 2003; Ince Gezer and 
Pazvant, 2010; Olopade and Onwu-
ka, 2005; Onar et al., 1999; Yalcın 
et al., 2007). Ozcan et al. (2010) 
has been studied about with skull of 
Morkaraman and Tuj sheeps spe-
cies. Moreover, mandibles of the 
Akkaraman and Anatolia Wild have 
been compared using the geomet-

rical morphometry (Yalcın et al., 
2010). The morphometric aspects of 
the mandible of Mehraban sheep 
(Karimi et al., 2012), sheep and roe 
deer (Avdic et al., 2013) have been 
analysed. However, in the literature, 
knowledge related to mandible mor-
phometry of Morkaraman and Tuj 
sheeps was insufficient. For this 
reason, in the study it was aimed to 
determine the mophometric differ-
ences of the mandible of Morkara-
man and Tuj sheep widespreadly 
found in East Anatolia Region of 
Turkey.   

Material and Methods  
In this study 20 mandibles of male 
Tuj and Morkaraman (aged 10-12- 
months) obtained from Kars Munici-
pality Slaugterhouse were used. 
Weight of animals averaged 32±1.8 
kg. The mandibles were separated 
from the skulls, and their skin and 
muscles were removed. After the 
mandibles were macerated for 20-
30 minutes with hydrogen peroxide 
minutes, the 16 differences meas-
urements were by using electronic 
(0.00, BTS, UK) from the mandibles. 
These measurements were given in 
following and at the Fig. (2). 
 
Length 1(L1): lenght between goni-
on caudale and infradentale. 
Length 2(L2): length between infra-
dentale and aboral edge of condylar 
process. 

                                

Length 3(L3): length between goni-
on caudale and aboral alveolar 
edge of 3rd molar tooth.  
Length 4(L4): length between infra-
dentale and aboral alveolar edge of 
3rd molar tooth.  
Length 5(L5): length between goni-
on caudale and rostral alveolar 
edge of 2nd premolar tooth.  
Length 6(L6): length between goni-
on caudale and aboral edge of men-
tal foramen.  
Length 7(L7): length between first 
premolar tooth and last molar tooth. 
Length 8(L8): length between first 
and last molar teeth. 
Length 9(L9): length between first 
and last premolar teeth. 
Length 10(L10): length of diestema.  
Length 11(L11): length between 
gonion ventrale and condylion. 
Length 12(L12): length between 
gonion ventrale and the deepest 
point of incisura mandibulae  
Length 13(L13): length between 
gonion ventrale and coronion.  
Length 14(L14): height of mandible 
level of alveolar edge of 3rd molar 
tooth.  
Length 15(L15): height of mandible 
level of rostral alveolar edge of 1st 
molar tooth.  
Length 16(U16): height of mandible 
level of rostral alveolar edge of 2nd 
premolar tooth.  
 
The terms used in the osteometric 
measurements; 

Condylion (Cnd): The end point of 
caudal of the processus condylaris 
Coronion (Cr): The end point of ca-
dal of the processus coronoideus  
Gonion ventrale (Gv): The end point 
of the ventral border of the angulus 
mandibulae  
Gonion caudale (Gc): The end point 
of the caudal border of the ramus 
mandibulae  
Infradentale (Id): The rostro-dorsal 
point of alveoli dentalis between 
mandibular incisive teeth.  
 
The length measurements of the 
mandible were shown in Fig(1). The 
obtained length values were stand-
ardized with the length and heights 
of the mandibles because the ani-
mals used in this study were in dif-
ferent ages and live weights. These 
ratios were determined as L2/L1, 
L3/L1, L4/L1, L5/L1, L6/L1, L7/L1, 
L8/L1, L9/L1, L10/L1, L11/L3, 
L12/L3, L14/L3, L15/L3 and L16/L3. 
  
For measuring the angles, the man-
dibles were photographed and 
printed to graph paper. Then after, 
the four angles were measured with 
goniometer. These measurements 
were given in Fig (2). 
Angle 1 (A1): angle between margo 
ventralis mandibulae and margo 
caudalis mandibulae. 
Angle 2 (A2): angle between tuber 
mandibulae of the condylar process 
and margo caudalis mandibulae. 
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ern Anatolia Region has numerically 
in the second rank. Morkaraman 
sheep is also grown in Iran with 
name of Kızıl or Gızıl. Tuj sheep 
breeding in North East Anatolia Re-
gion belongs to potential of 0.03 % 
in among the sheep races found in 
Turkey (Akcapınar, 2000; Kaya, 
2001; Ozcan, 1990). Tuj sheep is 
known as Tuchin in Caucasia Re-
gion (Akcapınar, 2000; Ozcan, 
1990).  
The morphometry is a method of 
which description and statistical 
analysis of shape variation is in 
among samples of organisms. The 
topics of the morphometry have a 
wide scale including geographic 
localities, developmental stages, 
genetic and environmental effects. 
The morphometry allows making 
statistical analysis as numerical or 
graphical measurements of the 
length between specific two points 
or angles (Rohlf and Marcus, 1993). 

Some studies have been previously 
carried out on the mandible mor-
phometry by using different meth-
ods in the varied animal species 
(Alpak, 2003; Ince Gezer and 
Pazvant, 2010; Olopade and Onwu-
ka, 2005; Onar et al., 1999; Yalcın 
et al., 2007). Ozcan et al. (2010) 
has been studied about with skull of 
Morkaraman and Tuj sheeps spe-
cies. Moreover, mandibles of the 
Akkaraman and Anatolia Wild have 
been compared using the geomet-

rical morphometry (Yalcın et al., 
2010). The morphometric aspects of 
the mandible of Mehraban sheep 
(Karimi et al., 2012), sheep and roe 
deer (Avdic et al., 2013) have been 
analysed. However, in the literature, 
knowledge related to mandible mor-
phometry of Morkaraman and Tuj 
sheeps was insufficient. For this 
reason, in the study it was aimed to 
determine the mophometric differ-
ences of the mandible of Morkara-
man and Tuj sheep widespreadly 
found in East Anatolia Region of 
Turkey.   

Material and Methods  
In this study 20 mandibles of male 
Tuj and Morkaraman (aged 10-12- 
months) obtained from Kars Munici-
pality Slaugterhouse were used. 
Weight of animals averaged 32±1.8 
kg. The mandibles were separated 
from the skulls, and their skin and 
muscles were removed. After the 
mandibles were macerated for 20-
30 minutes with hydrogen peroxide 
minutes, the 16 differences meas-
urements were by using electronic 
(0.00, BTS, UK) from the mandibles. 
These measurements were given in 
following and at the Fig. (2). 
 
Length 1(L1): lenght between goni-
on caudale and infradentale. 
Length 2(L2): length between infra-
dentale and aboral edge of condylar 
process. 

                                

Length 3(L3): length between goni-
on caudale and aboral alveolar 
edge of 3rd molar tooth.  
Length 4(L4): length between infra-
dentale and aboral alveolar edge of 
3rd molar tooth.  
Length 5(L5): length between goni-
on caudale and rostral alveolar 
edge of 2nd premolar tooth.  
Length 6(L6): length between goni-
on caudale and aboral edge of men-
tal foramen.  
Length 7(L7): length between first 
premolar tooth and last molar tooth. 
Length 8(L8): length between first 
and last molar teeth. 
Length 9(L9): length between first 
and last premolar teeth. 
Length 10(L10): length of diestema.  
Length 11(L11): length between 
gonion ventrale and condylion. 
Length 12(L12): length between 
gonion ventrale and the deepest 
point of incisura mandibulae  
Length 13(L13): length between 
gonion ventrale and coronion.  
Length 14(L14): height of mandible 
level of alveolar edge of 3rd molar 
tooth.  
Length 15(L15): height of mandible 
level of rostral alveolar edge of 1st 
molar tooth.  
Length 16(U16): height of mandible 
level of rostral alveolar edge of 2nd 
premolar tooth.  
 
The terms used in the osteometric 
measurements; 

Condylion (Cnd): The end point of 
caudal of the processus condylaris 
Coronion (Cr): The end point of ca-
dal of the processus coronoideus  
Gonion ventrale (Gv): The end point 
of the ventral border of the angulus 
mandibulae  
Gonion caudale (Gc): The end point 
of the caudal border of the ramus 
mandibulae  
Infradentale (Id): The rostro-dorsal 
point of alveoli dentalis between 
mandibular incisive teeth.  
 
The length measurements of the 
mandible were shown in Fig(1). The 
obtained length values were stand-
ardized with the length and heights 
of the mandibles because the ani-
mals used in this study were in dif-
ferent ages and live weights. These 
ratios were determined as L2/L1, 
L3/L1, L4/L1, L5/L1, L6/L1, L7/L1, 
L8/L1, L9/L1, L10/L1, L11/L3, 
L12/L3, L14/L3, L15/L3 and L16/L3. 
  
For measuring the angles, the man-
dibles were photographed and 
printed to graph paper. Then after, 
the four angles were measured with 
goniometer. These measurements 
were given in Fig (2). 
Angle 1 (A1): angle between margo 
ventralis mandibulae and margo 
caudalis mandibulae. 
Angle 2 (A2): angle between tuber 
mandibulae of the condylar process 
and margo caudalis mandibulae. 
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Angle 3 (A3): angle between ramus 
mandibulae and margo alveolaris of 
pars molaris corporis mandibulae. 
Angle 4 (A4): angle made between 
rostral edge of the corpus mandibu-
lae and the margo ventralis man-
dibulae.  
 
In this study, the method of Driesch 
(1976), based on osteometric length 
measurements were adopted (Fig 1), 
while Onar et al., (1999) method, 
based on angle measurements 
were followed (fig 2). 
 
Statistical analysis of the study was 
conducted by using Statistical 
Package for Social Sciences 
(SPSS) version 17.0 software pack-
age. Continuous variables were 
stated as arithmetical mean ± 
standard deviation. A Mann-Whitney 
U test was used to compare the 
data. Moreover, the correlation of 
the values obtained from this study 
was analyzed (Pearson’s correlation 
test). Nomina Anatomica Veterinaria 
(2005) based for terms used in the 
study. 
 

Results and Discussion 
The findings of this study were 
shown in Tables (1, 2, 3,4).  
Ketani and Sagsoz (2009) reported 
that the genetic variation is affected 
during the development of the man-
dible. In this study, the mandibles of 
the Tuj and Morkaraman breeds 

had been compared by the mor-
phometric methods. It has been 
revealed that the genetic variation 
between the two sheep breeds was 
expressed by the methods used. 
Thereby, osteometric and angular 
measurements among the breeds 
have been evaluated as statistically 
and probable differences have been 
identified. In the study, it has been 
determined that averages of meas-
urements of the length and angle 
obtained from Morkaraman sheep 
have been higher than Tuj sheep. 
However, it has been investigated 
that the statistical difference has 
been in the values of the L14 and 
A4 (p<0.05). Moreover, the differ-
ence of the L14 height in the level of 
molar teeth of Morkaraman sheeps' 
mandible is higher than Tuj Sheep's 
mandible, and this height was statis-
tically significant (p<0.05). It is 
shown that the difference of the A4 
values of Tuj Sheep's mandible was 
more parallel to the ground than 
Morkaramans' sheep mandible and 
this parallelism is statistically mean-
ingful (p<0.05).  
According to the correlation analy-
sis. Although there was a strong 
positive and significant correlation 
among the values of the L2 and L9 
in Morkaraman sheep (p<0.01), 
there was a weak positive and sta-
tistically unimportant correlation 
among the same measurements of 
Tuj sheep (p>0.05). This value 

                                

proved increase or decrease of the 
length between condylion and in-
fradentale in Morkaraman sheep is 
statistically related to the length of 
the premolar teeth. While there was 
a strong positive and significant cor-
relation between the values of the 
L8 and L9 in Morkaraman sheep 
(p<0.01), there was a weak negative 
and statistically unimportant correla-
tion in Tuj sheep (p>0.05).  
The lengths of the premolar and 
molar teeth in Morkaraman sheep 
are linked.  
The results of this study proved that 
the negative correlation was strong 
and statistically important among of 
the values of the L14, L15 and L3 in 
the Morkaraman sheep. In Tuj 
sheep, a negative, strong and statis-
tically significant correlation has 
been also detected (except for L15 
and L3).  
According to the correlation values 
of the L16 and A2, The parallelism 
to ground of ramus mandibulae has 
increased because of the increase 
in the height of the mandible at the 
level of the last molar tooth in 
Morkaraman sheep.  
Avdic et al. (2013), mentioned in 
sheep and roe deer, the values of 
the L1, L7, L10, L11, L13 and L15 
as follows respectively 17.6, 6.20, 
4.66, 6.80, 9.96, 2.33 cm in sheep, 
and 15.6, 6.33, 4.55, 5.85, 8.43, 
1.55 in roe deer. In this study, the 
same values were determined re-

spectively as 15.24, 6.85, 3.72, 
6.21, 8.7, 2.12 cm in Morkaraman 
sheep, and 14.78, 6.61, 3.64, 6.09, 
8.54, 2.06 cm in Tuj sheep. 
Some morphometric values of 
Mehra-ban sheep, WAD(West Afri-
can Dwarf) and Black Bengal goats 
compared with Morkaraman and Tuj 
sheep of this study are shown in the 
Table (4). Accordingly, it has been 
identified that the longest and high-
est mandibles respectively belong to 
Mehraban, Morkaraman and Tuj.  

In the present study, the obtained 
length and height values of the 
mandibles were standardized be-
cause the animals used for research 
were in different ages and live 
weights. Accordingly it has been 
concluded that there is no statisti-
cally significant values between the 
sheep races. 

In conclusion, it has been observed 
that the genetic factor has no influ-
ence on the morphometry of mandi-
ble in Morkaraman and Tuj sheeps. 
Although the useful morphometric 
differences such as the values of 
the correlation and indices have 
been presented in line with the con-
ducted statistical analysis.   
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Angle 3 (A3): angle between ramus 
mandibulae and margo alveolaris of 
pars molaris corporis mandibulae. 
Angle 4 (A4): angle made between 
rostral edge of the corpus mandibu-
lae and the margo ventralis man-
dibulae.  
 
In this study, the method of Driesch 
(1976), based on osteometric length 
measurements were adopted (Fig 1), 
while Onar et al., (1999) method, 
based on angle measurements 
were followed (fig 2). 
 
Statistical analysis of the study was 
conducted by using Statistical 
Package for Social Sciences 
(SPSS) version 17.0 software pack-
age. Continuous variables were 
stated as arithmetical mean ± 
standard deviation. A Mann-Whitney 
U test was used to compare the 
data. Moreover, the correlation of 
the values obtained from this study 
was analyzed (Pearson’s correlation 
test). Nomina Anatomica Veterinaria 
(2005) based for terms used in the 
study. 
 

Results and Discussion 
The findings of this study were 
shown in Tables (1, 2, 3,4).  
Ketani and Sagsoz (2009) reported 
that the genetic variation is affected 
during the development of the man-
dible. In this study, the mandibles of 
the Tuj and Morkaraman breeds 

had been compared by the mor-
phometric methods. It has been 
revealed that the genetic variation 
between the two sheep breeds was 
expressed by the methods used. 
Thereby, osteometric and angular 
measurements among the breeds 
have been evaluated as statistically 
and probable differences have been 
identified. In the study, it has been 
determined that averages of meas-
urements of the length and angle 
obtained from Morkaraman sheep 
have been higher than Tuj sheep. 
However, it has been investigated 
that the statistical difference has 
been in the values of the L14 and 
A4 (p<0.05). Moreover, the differ-
ence of the L14 height in the level of 
molar teeth of Morkaraman sheeps' 
mandible is higher than Tuj Sheep's 
mandible, and this height was statis-
tically significant (p<0.05). It is 
shown that the difference of the A4 
values of Tuj Sheep's mandible was 
more parallel to the ground than 
Morkaramans' sheep mandible and 
this parallelism is statistically mean-
ingful (p<0.05).  
According to the correlation analy-
sis. Although there was a strong 
positive and significant correlation 
among the values of the L2 and L9 
in Morkaraman sheep (p<0.01), 
there was a weak positive and sta-
tistically unimportant correlation 
among the same measurements of 
Tuj sheep (p>0.05). This value 

                                

proved increase or decrease of the 
length between condylion and in-
fradentale in Morkaraman sheep is 
statistically related to the length of 
the premolar teeth. While there was 
a strong positive and significant cor-
relation between the values of the 
L8 and L9 in Morkaraman sheep 
(p<0.01), there was a weak negative 
and statistically unimportant correla-
tion in Tuj sheep (p>0.05).  
The lengths of the premolar and 
molar teeth in Morkaraman sheep 
are linked.  
The results of this study proved that 
the negative correlation was strong 
and statistically important among of 
the values of the L14, L15 and L3 in 
the Morkaraman sheep. In Tuj 
sheep, a negative, strong and statis-
tically significant correlation has 
been also detected (except for L15 
and L3).  
According to the correlation values 
of the L16 and A2, The parallelism 
to ground of ramus mandibulae has 
increased because of the increase 
in the height of the mandible at the 
level of the last molar tooth in 
Morkaraman sheep.  
Avdic et al. (2013), mentioned in 
sheep and roe deer, the values of 
the L1, L7, L10, L11, L13 and L15 
as follows respectively 17.6, 6.20, 
4.66, 6.80, 9.96, 2.33 cm in sheep, 
and 15.6, 6.33, 4.55, 5.85, 8.43, 
1.55 in roe deer. In this study, the 
same values were determined re-

spectively as 15.24, 6.85, 3.72, 
6.21, 8.7, 2.12 cm in Morkaraman 
sheep, and 14.78, 6.61, 3.64, 6.09, 
8.54, 2.06 cm in Tuj sheep. 
Some morphometric values of 
Mehra-ban sheep, WAD(West Afri-
can Dwarf) and Black Bengal goats 
compared with Morkaraman and Tuj 
sheep of this study are shown in the 
Table (4). Accordingly, it has been 
identified that the longest and high-
est mandibles respectively belong to 
Mehraban, Morkaraman and Tuj.  

In the present study, the obtained 
length and height values of the 
mandibles were standardized be-
cause the animals used for research 
were in different ages and live 
weights. Accordingly it has been 
concluded that there is no statisti-
cally significant values between the 
sheep races. 

In conclusion, it has been observed 
that the genetic factor has no influ-
ence on the morphometry of mandi-
ble in Morkaraman and Tuj sheeps. 
Although the useful morphometric 
differences such as the values of 
the correlation and indices have 
been presented in line with the con-
ducted statistical analysis.   
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Table (1): The osteometric and angle measurements of the mandibles of Tuj and 
Morkaraman sheep. The unit of the mean values and the standard deviations are mm.  ⃰  
p < 0.05 
 

Measurements Tuj sheep 

Ortalama ± SD (mm) 

Morkaraman sheep 

Ortalama ± SD (mm) L1 147.76 ± 5.40 152.43 ± 7.47 

L2 155.59 ± 5.28 160.43 ± 7.24 

L3 43.61  ± 2.32 43.20  ± 4.56 

L4 107.86 ± 4.04 112.81 ± 4.81 

L5 102.94 ± 2.57 106.97 ± 6.24 

L6 118.85 ± 2.52 122.29 ± 5.19 

L7 66.14  ± 1.97 68.51  ± 2.70 

L8 50.80  ± 1.85 53.12  ± 1.96 

L9 14.94 ± 0.84 15.14 ± 0.90 

L10 36.44  ± 2.5 37.16  ± 1.88 

L11 60.86  ± 1.67 62.08  ± 4.13 

L12 55.06  ± 2.26 57.19  ± 4.23 

L13 85.37  ± 2.74 86.97  ± 6.08 

L14 ⃰ 36.86 ± 0.53 38.88  ± 1.81 

L15 20.61 ± 0.64 21.18 ± 0.55 

L16 15.89 ± 0.86 16.40 ± 0.88 

A1 101.40 ± 3.21 103.40 ± 3.19 

A2 78.60  ± 3.21 76.60  ± 3.19 

A3 144.60 ± 5.73 148.30 ± 3.62 

A4 ⃰ 30.80  ± 2.80 39.20  ± 5.66 

 

 

 

 

 

 

 

Table (2): The correlation values of the mandibles Tuj and Morkaraman sheeps. '→' The 
correlation values of Morkaraman sheep, '↓' The correlation values of Tuj sheep.  ⃰  p < 
0.05, ** p < 0.01. 
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Table (3): The standardization data of the mandibles of Tuj and Morkaraman sheeps. 
 

Rates Morkaraman sheep Tuj sheep 
L2/L1 1.05±0.02 1.05±0.01 
L3/L1 0.30±0.01 0.28±0.02 
L4/L1 0.73±0.01 0.74±0.02 
L5/L1 0.70±0.01 0.70±0.01 
L6/L1 0.81±0.02 0.80±0.01 
L7/L1 0.45±0.01 0.45±0.01 
L8/L1 0.34±0.01 0.35±0.01 
L9/L1 0.10±0.01 0.10±0.00 

L10/L1 0.25±0.01 0.25±0.01 
L11/L13 0.71±0.02 0.71±0.01 
L12/L13 0.65±0.02 0.66±0.01 
L14/L13 0.43±0.02 0.45±0.02 
L15/L13 0.24±0.01 0.24±0.01 
L16/L13 0.19±0.01 0.19±0.02 

 
 
 
Table (4): The morphometric data of the mandibles of some sheep and goat races. The 
unit of the mean values and the standard deviations are cm. (Olopade and Onwuka 
2005; Uddin et al., 2009, Advic et al., 2013)  
 
Parameters Tuj Morkaraman Mehraban WAD Black 

B
e
n
g
a
l 

L1 14.78 15.24 15.76 12.00 14.21 

L10 3.64 3.72 3.98 - - 

L11 6.09 6.21 7.75 2.68 6.38 

L13 8.54 8.7 9.57 6.90 8.83 

 

 

 

 

 

 

 

Fig (1): The length measurements of the mandible  
Length 1(L1): lenght between gonion caudale and infradentale. 
Length 2(L2): length between infra-dentale and aboral edge of condylar process. 
Length 3(L3): length between gonion caudale and aboral alveolar edge of 3rd molar 
tooth.  
Length 4(L4): length between infra-dentale and aboral alveolar edge of 3rd molar tooth.  
Length 5(L5): length between gonion caudale and rostral alveolar edge of 2nd premolar 
tooth.  
Length 6(L6): length between gonion caudale and aboral edge of mental foramen.  
Length 7(L7): length between first premolar tooth and last molar tooth. 
Length 8(L8): length between first and last molar teeth. 
Length 9(L9): length between first and last premolar teeth. 
Length 10(L10): length of diestema.  
Length 11(L11): length between gonion ventrale and condylion. 
Length 12(L12): length between gonion ventrale and the deepest point of incisura man-
dibulae  
Length 13(L13): length between gonion ventrale and coronion.  
Length 14(L14): height of mandible level of alveolar edge of 3rd molar tooth.  
Length 15(L15): height of mandible level of rostral alveolar edge of 1st molar tooth.  
Length 16(L16): height of mandible level of rostral alveolar edge of 2nd premolar tooth.  
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Fig (2): The angle measurements of the mandible  
 

 Angle 1 (A1); angle between margo ventralis mandibulae and margo caudalis 
mandibulae. 

 Angle 2 (A2); angle between tuber mandibulae of the condylar process and 
margo caudalis mandibulae. 

 Angle 3 (A3); angle between ramus mandibulae and margo alveolaris of pars 
molaris corporis mandibulae 

 Angle 4 (A4); angle made between rostral edge of the corpus mandibulae and 
the margo ventralis mandibulae.  
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Abstract 
The present study was conducted 
on 16 fresh cats’ hind paws to in-
vestigate the anatomical description 
of the arterial blood supply at the 
level below the tarsus, which con-
sidered as the potential site for in-
tra- operation hemorrhage and 
thrombus formation. Six cat hind 
paws with intravascular latex injec-
tion, four limbs for surgical approach 
and three cats used in Duplex ultra-
sonography technique as a tool for 
estimating the diameter of the arter-
ies of hind paw of potentially clinical 
relevant. This work reported that, 
the hind paw of the cat was supplied 
by branches from the saphenous A. 
and the cranial tibial A. Both dorsal 
and planter aspects of the paw was 
supplied by superficial and deep 
sets of arteries; the superficial set 
consists of the common digital arter-
ies II, III and IV While, the deep set 
was formed of the metatarsal arter-
ies II, III and IV.  
 
Keywords: Cat, arteries, duplex, 
ultrasonography, hind paw. 

Introduction 
The vascular anatomy of the digits 
and tendons of hind paws of the cat 
(as experimental model) is similar to 
the feet of the human (Jones, et. 
al.,2000 and Meredith, 2009). The 
acute changes in peripheral arterial 
flow patterns of sympathetically 
blocked lower limbs in anesthetized 
children, surgical procedure com-
mon performed in dog and cat to 
remove a diseased or injured limb 
(Limb amputation), also, the arterial 
puncture and catheterization is 
among the most important tech-
niques required for monitoring the 
critically ill small animal patient. Di-
agnosing and examining conditions 
that affect the blood vessels of the 
distal segment of the artery such as 
the dorsal pedal arterial thrombosis 
which its complication lead to vas-
cular necrosis of the metatarsal and 
pedal soft tissue is needed and be-
came important. 
This study aimed to provide detailed 
information on the blood supply of 
the hind paw of the cat which may 
prove clinically useful in noninva-


