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SUMMARY: Brown bear (Jrsus arctos horribili} is a wild animal from the bear (Ursidae) family. In this study, it was
aimed to determine the morphometric values and anatomical structure of the brown bear mandible. After the superficial muscles
of the mandible were dissected, the muscles were completely separated from the bones by boiling. 17 morphometric measurements
were taken from the right and left mandible of each animal with the help of digital calipers. The mean and standard deviation
values of the taken morphometric measurements were analyzed in the SPSS (20.0 version) package program. The mandible
length was measured as 250439.75 mm on the right side and 24683.92 mm on the left side. The mandible height was
determined as 105.7264.18 mm on the right and 108.63.33 mm on the left. Consequently, the mandible was submitted to the
results of the brown bear in the diversity of wildlife found in Turkey. We believe that the presented results will coatribute t
anatomical, surgical and archaeological studies.
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INTRODUCTION

Morphometry is a method that allows statisticahave a better sense of smell and a longer mouth than black
analysis in terms of numerical or graphical values of tHeears. Mouth shape and size are related to eating habits
length between two specific points or angles. The variety g¥larshall Cavendish Corporation, 2010).
geographical areas with habitats of organism, developmental
stages, genetic and environmental effects can cause The mandible shapes the lower part of the facial
morphometric variations (Rohlf & Marcus, 1993). Bergmangkeleton. The mandible is two parts, corpus mandible and
(1847) reported that climatic conditions affect the size ¢fmus mandible. The corpus mandible consists of pars inci-
the alive. Accordingly, a lives of larger size live in coldsiva, pars molaris and pars alveolaris. In carnivores, foramina
climates and smaller sizes in hot climates. Due t®entalia lateralia are found on the lateral face of the corpus
thermoregulation heat loss will be less and the body will ngtandible. In the angulus mandible, only carnivores have

shrink. The studies conducted also support this rule (de CaRi®cessus (proc.) angularis-ossa masseterica near the
et al, 2005). angulus mandible is deeper in carnivores compared to other

animals (Dursun, 2008; Evans & de Lahunta, 2013; Konig

Brown bears are among the largest land carnivore% Liebich, 2015).
Itis classified under Carnivora genus, Ursidae farditgus
arctosspecies, horribilis subspecies. It is one of the largest ~ In the present study, macroanatomical and
omnivorous animals on earth. Their size is between 1 and®@rphometric results of the mandible of brown bears, which
meters. Brown bear is the only bear species living in Turke§stablished a habitat in Kars/Sarikamis (Turkey) and a wild
They have a large head, a long nose, and a powerful ctfimal, were determined. We believe that these results will
They are distinguished by their fur color and body size. Thé@pntribute to anatomical, surgical and archaeological studies.
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MATERIAL AND METHOD Maseration and morphometric analysis After the super-
ficial muscles of the mandible were dissected, the bones were
completely separated from the muscles by boiling. Sun-dried

Ethical approval. The necessary permission for this studynandibles were photographed with Canon digital camera

was obtained by the Ministry of Agriculture and Forestrgoom lens 5X. 17. Morphometric measurements were taken

(E.2242114/2018). from the right and left mandible of each animal with the help
of digital calipers (0.00, BTS, UK).

Animals. Three male brown bear mandibles were used in

the study. The working material, the mandible, was obtainddlorphometric measurements (abbreviations).

from the brown bears of the habitat in the Sarikamidorphometric measurements are shown in Figures 1 and 2.

Allahuekber Mountains National Park. These brown bears

were injured animals brought to Kafkas UniversityL1. Total length: length from proc. condylaris-infradentale

Veterinary Faculty Clinics and Kafkas University Wildlife L2. Length: the proc. angularis-infradentale

Rescue and Rehabilitation Center, but could not be saviegl Length from the indentation between the proc. condylaris

despite all interventions. and the proc.angularis-infradentale

L4. Length: the proc. condylaris-aboral margin of the
canine alveolus

L5. Length from the indentation between the proc.
angularis and the proc. condylaris-aboral margin of
the canine alveolus

L6. Length: the proc. angularis-aboral margin of the canine
alveolus

L7. Length: the aboral margin of the alveolus of M3-aboral
margin of the canine alveolus

L8. Length of the cheektooth row, P4-M3, measured along
the alveoli

L9. Length of the molar row, measured along the alveoli

L10 (L). Length of P4, measured at the cingulum

L10 (W). Width of P4, measured at the cingulum

L11 (L). Length of M1, measured at the cingulum

2 L11 (W). Width of M1, measured at the cingulum

Fig. 1. Measurement points between L1-L7 taken from the lateraldi2 (L). Length of M2, measured at the cingulum

the brown bear mandible. L12 (W). Width of M2, measured at the cingulum

L13 (L). Length of M3, measured at the cingulum

L13 (W). Width of M3, measured at the cingulum

L14. Height of the vertical ramus (Ramus mandibulae):
basal point of the proc. angularis-coronion

L15. Height of the mandible behind M2, measured on the
buccal side

L16. Height of the mandible between P4 and M1,
measured on the buccal side

L17. Length of canin tooth

Anatomical features.Anatomical features of the mandible
were recorded based on Nomina anatomica veterinaria
(International Committee on Veterinary Gross Anatomical
Nomenclature, 2017).

Statistical analysis.The mean and standard deviation values of
the morphometric measurements taken were determined in the
SPSS (20.0 version) package program. In addition, the obtained
Fig. 2. Measurement points between L8-L13 taken from the dorsah@rphometric values were compared with the "Independent-T"
the brown bear mandible. test according to the direction (right-left) (P <0.05).
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RESULTS

and C (canine) teeth. Foramen mandibulae were locatedtatupper edge was ventro-dorsally oriented.

Macroanatomic and morphometric analysis of the brown hiau$ arctos horribiliy mandible.
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pit on the ramus mandible. There was a distinct proc.
angularis on the angulus mandible, which is the junction of
the corpus mandible and the ramus mandible. The caput
Foramina mentalia lateralia usually consisted of 2-fhandible of the proc. condylaris was convex. Proc.
holes in the ventral of the midpoint of PM1 (premolar 1¢oronoideus was perpendicular to the horizontal plane and

the 27.30 mm caudomedial of the last grinding tooth (Fig.

3). The length of the margo interalveolaris was determined

as 32.17 mm.

anterior 1/4, and the concave in the posterior 1/4 was flaind 108.62 3.33 mm on the left side.

Morphometric results of the mandible are presented

in Table I. Mandible length, the mean was 25Gt39.75
mm on the right and 246.835.92 mm on the left. Mandible
The ventral edge was convex approximately at theeight, the mean was 105.264.18 mm on the right side

There were 3l (incisive), 1C, 4PM, 3M (molar) teeth in a

single jaw half. Fossa masseterica was in the form of a deep

mandibula).

Table I. Mean and standard deviation values of the lengths measured from the mandible of male

brown bears (L1-L17).

When the morphometric parameters of the right and

left mandible were compared, it was seen that there was no

statistically significant difference (P> 0.05).

DISCUSSION

Previous morphometric values of the mandible were
found in sheep, goat, roe deer (Ortilal, 2013; Dalgat al,
2017), German shepherd dog (Oméral, 1999), Tuj and
Morkaraman sheep (Demiraslahal, 2014), some species
of rodents (Mohamed, 2018; Rexm al, 2019) havebeen

Length

Right mean £ sd (mm)

Right mean + sd (mm)

Genera mean £ sd (mm)

L1

L2

L3

L4

L5

L6

L7

L8

L9
L10(L)
L10(W)
L11(L)
L11(W)
L12(L)
L12(W)
L13(L)
L13(W)
L14
L15
L16
L17

250.37+9.75
243.73+ 5.87
227.10+ 5.46
216.88+ 5.97
210.33+ 17.63
217.20+ 5.72
11913+ 1.71
39.96+ 0.90
39.17+1.36
13.28+ 2.16
10.16+ 1.06
1274+ 0.84
1292+ 1.14
11.71+ 2.60
12.69+ 2.90
1555+4.81
13.70+ 1.33
105.76 + 4.18
48.34 + 2.87
46.75 + 4.65
33.78+ 4.78

246.83 + 5.92
24373+ 5.69
230.17+9.75
22041 +9.70
206.90 + 5.54
21380+ 5.80
12143+ 7.44
4041+ 1.26
4009+ 1.84
1320+ 1.95
1048+ 1.47
9.81+0.92
1248+ 0.74
1218+ 1.63
12.38 + 0.56
1549+ 4.69
14.08 + 1.49
108.62 + 3.33
4756+ 4.2
4375+ 2.39
3300+ 5.03

248.60 £ 7.47
243.73+5.17
228.63+7.27
218.65+7.46
208.62+11.48
21550 +5.48
120.28 +4.99
40.18+1.01
39.63+1.53
13.24+1.84
10.32+1.16
11.27+1.79
12.70+0.89
11.95+1.89
1253 +1.88
1552 +4.25
13.89+1.28
107.19+3.73
47.95+3.42
45.25 +3.69
33.39+4.41

Sd: standard deviation, mm: millimeter, L: length, W: width

Fig. 3. View of the mandible from the caudal (Red arrow: Fokeported. However, there are studies on mandibular
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morphometry in cave bears (Baryshnikov & Puzachenkoym (Kalitaet al), the length of the mandible in the male brown
2020) and Malayan sun bear (Kalgtal, 2019). However, bear was determined as 248#D.47 mm. According to these
no evidence of a morphometric and macroanatomic study refsearched data, it is seen that the male brown bear has the
male living brown bears mandible in Turkey. In the study, iargest mandible length. However, Girbéizal. (2015)
was aimed to determine the macroanatomical values argported that the length of the mandible in male worms was
morphometric parameters of the male brown bear mandibl&80.45+ 13.51 mm on the right side and 182411.47 mm
on the left side, and there was no statistically significant
Kirbas, et al (2017) reported that foraminae mentaliadifference between the parameters obtained. Similarly, in the
consists of 2 holes. Similarly, in brown bears, it was observetudy conducted, it was observed that there was no statistical
that foraminae mentalia consisted of 2-3 holes. Fossl#ference when mandible length was compared according to
masseterica was reported as shallow in cave bears (Reregdirection (P> 0.05).
al., 2001), while it was deep in brown bears.
Mandibula height, 34.40 mm in male fox, 35.58 mm
It has been reported that genetic variation (Ketani & female fox (Kirbagt al), 103 mm in tiger (Tiwaréet al),
Sags06z, 2009) and gender factor (Cataal) are effective in - 70 mm in Malayan Sun bear (Kaligaal), in male wolf right
the morphometric development of the mandible. In Newide 74.14 9.09 mm, left at 73.86 9.41 mm (Gurbuet al,
Zealand rabbit where morphometric values were comparg@15), the mean male malakan horse 253.2066, female
according to gender, it was reported that the total length of threalakan horse 249.65 mi0.99 mm (Gurbuet al, 2016)
mandible in males was greater than in females. Similarly, teas measured. In brown bears, it was determined as 165.76
length of the mandible in the German Shepherd was 89.82.8 mm on the right and 108.63.33 mm on the left. When
mm in males and 86.63 mm in females (Qetanl). Likewise, the mentioned articles were examined, it was reported that
it has been reported that the mean length of the Malakan hoadough the morphometric values of mandible height showed
mandible is longer in males than in females, but there is maillimetric differences on the right and left sides, this
statistical difference (Gurbigt al, 2016). However, in a study difference was not statistically significant (P> 0.05).
conducted on foxes, it was observed that the mandible was
longer in females than males (Kirtesl). This study contains In the study of Marsika brown bear, P4 length was
some limitations in terms of the number of mandibles. Theported as 13.08 0.50 mm in males and, 12.201.10 mm
statistical values of the number of mandibles used in the stuidyfemales (Loyet al, 2008). Similarly, the length of P4 in the
remained minimal due to the conservation of brown bears astlidy was measured as 1324.84 mm. The width of P4
the difficulty of finding a dead brown bear. Therefore, in thevas reported as 10.#00.6 mm in male Marsika brown bear
study, comparison of the morphometric values of the mandibdad 8.9Gt 0.5 mm in female (Lot al). In the study, the P4
according to sex could not be made. width was determined as 10.84.16 mm in accordance with
the male Marsika brown bear (Ley al).
The mean length of the mandible in the tiger was found
to be 201 mm (Tiwaet al, 2011). Mandible length is reported Margo interalveolaris (diestema) length between PM4
as the red fox males 34.403.87 mm (Kirbat al). While and C in Marsika brown bears has been reported as 32.70
the length of the mandible in the Malayan sun bear was 140 mm in males and 31.404.10 mm in females (Logt
al.). In the study, this length was measured

Table II. Comparison of some lengths taken from the right-left mandible accordin@S 32.17 mm. It was observed that the

to different animal species. obtained result was similar to the literature
Animals Direction Length of Height of (Loy et a|)
mandibula (mm) mandibula (mm)
Bear brown Right mean+tsd 25037 £9.75 105.76 + 4.18 H
Left meantsd  246.83 +5.92 108.62 + 3.33 The male of Amerlcan_ black bears
General meantsd ~ 248.60 + 7.47 107.19 +3.73 excavated from the excavation measured
Wolf (Giirbiiz et al., 2015) Right meantsd 180.45 £13.51 74.14 £9.09 M2 Iength 27.83 1.18 mm and M2 width
Left meantsd 182.81 +11.47 73.86 £9.41 ’ ’
General meantsd  181.63 + 13.51 74.00 + 9.09 as 17.02+ 0.91 mm (Wolverton, 2008). In
?I/I(alla}yan suln l;%alrg) 146 70 this study, M2 length was 11.271.79 mm
alita et al., .
Tiger 201 +18.33 107.19 4+ 3.73 and, _M2 width was 12.53 1.88 mm.
general mean+sd (Tiwari efal., 2011) American black bears appear to have more
Koala 98 £56 - teeth length and width than brown bears.
general mean=+sd (Saber, 2015)
Wombat 127 +88 - i
general mean+sd (Saber, 2015) In American black bears, M3 length
Sd: standard deviation was reported as 15.89.92 mm, M3 width

590



KIRBAS DOGAN, G.; GURBUZ, I.; DEMIRASLAN, Y. & TAKCI, I.  Macroanatomic and morphometric analysis of the brown h#au$ arctos horribiliy mandible.
Int. J. Morphol., 39(2p87-591, 2021.

as 13.2% 1.11 mm (V\/o|verton), while average |ength wa®emiraslan, Y.; Gilbaz, F.; Ozcan, S.; Dayan, M. O. & Akbulut, Y. Morphometric

. . analysis of the mandible of Tuj and Morkaraman sh&eyet. Anat., 7(2J5-
Qetermmed as 15.524.25 mm and width 13.891.2_8 mm 86, 2014,
in brown bears. It seems that the results are similar. Dursun, NVeterinary Anatomy Il (in Turkishy" ed. Ankara, Medisan Publication,
2008.

. . vans, H. E. & de Lahunta, Millers Anatomy of the Dogt" ed. Philadelphia,
Morphometric parameters of mandible length anf WB Sunders Company, 2013.

height in some carnivora species are shown in Table Hirbiz, 1.; Demiraslan, Y.; Aslan, K. & Kirbas, Btkek kurt mandibulasin in
According to the animal species compared, it was observedmorfometrik analizi9. Ulusal Veteriner Anatomi Kongresi, 7-10 September
2015.

that the Iongest mandible was in the brown bear. Gurbiiz, 1.; Demiraslan, Y.; Gilbaz, F. & Aslan, K. Malakan ati mandibulas inin

cinsiyete gore morfometrik 6zellikleEurasian J. Vet. Sci. 32(3B6-40, 2016.
International Committee on Veterinary Gross Anatomical Nomenclatoraina
CONCLUSION Anatomica Veterinaria (NAVE" ed. Hanover, World Association of Veterinary
Anatomists, 2017.
Kalita, P. C.; Singh, T. S.; Choudhary, O. P.; Debroy, S.; Kalita, A. & Doley, P. J.
Morphological and applied anatomical studies on the head region of Malayan

Consequently, the results of the mandible of a wild sun bearKlelarctos malayangsJ. Anim. Res., 9(5)53-8, 2019.

. . . . etani, A. M. & Sagsdz, H. Histomorphometrical evaluation of the effects of gender
animal brown bears, which were obtained in Turke on the mandibular condyle in rafstatiirk Univ. Vet. Bil. Derg., 4(131-9,

Sarikamis. We believe that these findings will contribute to 2009.

anatomical and archaeo|ogica| studies. It is also thoughtlﬂj)as, G.; Akbulut, Y. & ligiin, R. Morphometric analysis of the mandible in

support surgical operations such as mandibulectomy in theseﬁ,eé”;sl ;;%ig?gr%furgdcfg:gg: V;éﬂ?docated in Kars. Fourth International

animals (Mylniczenket al., 2005). Konig, H. E. & Liebich, H. GVeterinary Anatomy (Domestic Animals}. ed.
Viyana-Munih, Medipress, 2015.
Loy, A.; Genov, P.; Galfa, M.; Jacobone, M. G. & Vigna Taglianti, A. Cranial

; - - . morphometrics of the Apennine brown beldrgus arctos marsicanjsnd
KIRBAS DOGAN, G.; GURBUZ, I.; DEMIRASLAN, Y. & preliminary notes on the relationships with other southern European

TAKCI, I. Analisis macroanatomico y morfométrico de la mandibula o5 ationsital. 3. Zool., 75(167-75, 2008.
del oso pardoUrsus arctos horribiliy. Int. J. Morphol., 39(2b87-  Marshall Cavendish Corporatioammal Anatomy: An lllustrated Guiddew

591, 2021. York, Marshall Cavendish, 2010. pp.104-12.
Mohamed, R. Anatomical and radiographic study on the skull and mandible of the
RESUMEN: El oso pardorsus arctos horribilij es un ani- Common opossunb{delphis marsupialiginnaeus, 1758) in the Caribbean.

mal salvaje de la familia de los osos (Ursidae). El objetivo de este Vet. Sci., 514, 2018. ) )
Iniczenko, N. D.; Manharth, A. L.; Clayton, L. A.; Feinmehl. R. & Robbins, M.

estudio fue determinar los valores morfométricos y la estructura ana- . . ;

P . . . Successful treatment of mandibular squamous cell carcinoma in a Malayan
tor,nlca de la ma.nFjlbula del oso p'ardo, luego ‘?e la diseccion de los sun bearkelarctos malayanysJ. Zoo Wildlife Med., 36(2346-8, 2005.
musculos superficiales de la mandibula. Los mUsculos fueron sepaar, v.; Kahvecioglu, O.; Mutus, R. & Alpak, H. Alman kurt képeklerinde
dos por completo de los huesos mediante ebullicion. Se tomaron 17 mandibula’n in morfometrik analiiurk. J. Vet. Anim. Sci., Z29-334, 1999.
medidas morfométricas de la mandibula derecha e izquierda de cadak, B.; Kabak, M. & Atalar, K. Anatomic and craniometric factors in
animal con la ayuda de calibradores digitales. Los valores de desvia- differentiating Roe deer from she&p4s arie3 and goatCapra hircug skulls.

cién estandar y media de las medidas morfométricas tomadas se anali#Arch- Biol. Sci. Belgrade, 65(1B33-41, 2013.

zaron en el programa SPSS (version 20.0). El largo determiando d&F5£90: R. Zanalda, E. & Tintori, A. Ursus spaleaus from Grotta Sopra Fontana
prog ( ) 9 Marella Campo deifiori Massif (Varese, Italy): Morphometry and Paleoecology.

mandibula fue de 250,37 9,75 mm en el lado derecho y 24683 Riv. Ital. Paleontol. Stratigr, 107(3)51-62, 2001.

5,92 mm en el lado izquierdo; la altura de la mandlt_)ula era de 1058, x.v.; Zhang, D. & Zhu, W. L. Geometric morphometry of skulls characteristics
+4,18 mm en el lado derecho y 10842 33 mm en el izquierdo. Los of nine species of Eothenomyak. J. Zool., 51(2467-74, 2019.
resultados morfométricos obtenidos de la mandibula del oso pardoRenlf, F. J. & Marcus, L. F. A revolution morphometrigsends Ecol. Evol.,
la diversidad de vida silvestre que se encuentra en Turquia contribui- 8(4):129-32, 1993.
ran con el conocimiento anatémico y para los estudios quirUrgiCOSg?ber, A. S. Clinical anatomy of the mandible of three Marsupial species (Koala,
arqueoldgicos. Wombat, Wallaby)J. Vet. Anat., 8(1)-11, 2015.
Tiwari, Y.; Taluja, J. S. & Vaish, R. Biometry of mandible in TigBagthera
tigris). Annu. Rev. Res. Biol., 1(13-21, 2011.
Wolverton, S. Characteristics of late Holocene American black bears in Missouri:
evidence from two natural trapdrsus, 19(2)177-84, 2008.

PALABRAS CLAVE: Anatomia; Oso pardo; Mandibula.
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