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FEATURES OF THE ANATOMY OF SOME BONES OF THE FACIAL PART
HEADS OF A BACTRIAN CAMEL

ANNOTATION

The nasal and incisor bones of the Bactrian camel are represented by paired bones, which are
located in the front of the skull and have features in the anatomical structure, unlike other agricultural
animals. In a camel, the nasal bones have the appearance of two flat bones, which participate in the
formation of the roof of the nasal cavity and are divided into external and internal surfaces. In
comparison with cattle, the length of the nasal bone of a Bactrian camel due to the shape and location
of the nostrils on the dorsal part of the nose is half as much and not covers the entire nasal cavity, as
well as in dogs. The nasal part of the nasal bone in a camel is much expanded than in other animals,
looks like a wing and forms two bends - internal and external. The lateral edge of the wing of the nasal
bone is involved in the formation of the inner part of the lacrimal opening, which in the camel has a
different size and shape. The incisive bones of the camel are topographically located in front of the
maxillary bones and serve as a bone base for the nostrils, forming the entrance to the nasal cavity and
form the anterior part of the bone palate and holes for the alveoli of the anterior canines, which are
present in males and females. In our study, the camel was compared with a large cattle does not have
an incisive-nasal suture and, accordingly, does not have a nasopharyngeal notch. An anatomical study
of the bones of the facial part of the skull of the Bactrian camel was carried out according to certain
methods. the facial part of the animal's skull depending on the physiological loads of the respiratory
system in different age periods.

Keywords: bactrian camel, comparative anatomy, skull morphology, craniometry, nasal bone,
incisor bone.

Introduction. The largest representative of the camel family - camelidae, is the bactrian camel
- camelus bactrianus, belonging to the detachment with a single-humped camel to the genus of camels
proper - camelus. The Bactrian camel differs from the one-humped camel by the presence of two
humps in a larger size and the presence of a greater live weight, both types of camels are closely
related, which give fertile viable crosses.

The Republic of Kazakhstan is the birthplace of this unique breed of camels, the Kazakh
Bactrian, which is rightfully considered the national treasure of the whole people. [1,2,3].

Camel breeding in the southern and western regions of the Republic of Kazakhstan, where
basically more than half of the land area is represented by a zone of sands and deserts, this livestock
sector is of production interest to local farmers in order to obtain valuable food for the population,
such as meat and «shubat» [4,5,6]. In this regard, the breeding of camels in the above natural and
climatic conditions of this region is one of the cost-effective and additional reserves in solving the
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food program of the agricultural complex of the Republic of Kazakhstan [7]. In fulfilling the tasks set
by the country's livestock food program, a large role is given to the development of veterinary
sciences, that is, in the development of scientifically based methods for the treatment and diagnosis of
diseases of an infectious and non-infectious nature in camel breeding. [8,9]. The adaptation of the
camel to the extreme environment contributed to the emergence of a number of structural and
functional features in the structure of some body systems.

In vertebrates, the formation of the skeleton of the head (skull) in the past was associated with
the complication of the general organization of the way of life. The shape and size of the facial
skeleton of the head directly depends on the degree of development of the masticatory apparatus of
animals. The size of the skeleton of the head and the development of individual bones of the skull are
also affected by the age of the animal, its species and breed. [10-12].

The lacrimal, nasal and incisive bones of the Bactrian camel, like those of other farm animals,
are represented by paired bones, which are located in the front of the skull. [13-18].

The purpose of our anatomical study was to study the morphological features of some bones
of the facial part of the skull (lacrimal, nasal and incisor) of the Bactrian camel in the postnatal period
of the animal’s life.

Material and research methods. The material for the craniometric study of
the zygomatic bone in a Bactrian camel in a comparative aspect was 10 preparations from six to ten
years old taken from adult animals. The anatomical study was carried out according
to certain methods, that is, the bones of the skull cleaned from soft tissues were subjected
to processing by maceration and cooking in dishes over low heat. The bones are boiled
for 1-3 hours in a decoction of an agueous decoction of vegetable raw materials (1: 4), containing (in
percent by weight) the following components in crushed form: saline herb - 25.0, shoots and roots of
soapwort - 25.0, rhizomes calamus - 25.0, linden leaves - 25.0. Then the bones are removed from the
hot or warm broth, rinsed with water and dried [19].

For morphometric study of some bones of the facial part of the skull (nasal and incisal), linear
measurements of interosseous sutures and other linear measurements between anatomical formations
were determined using a compass and a metal millimeter ruler
and a caliper. Latin names of anatomical formations are given according to the international veterinary
anatomical nomenclature [20].

Research results. The nasal bone - osnasale (Fig. 1-1a, 1b) is represented in the Bactrian
camel, a paired bone, which is involved in the formation of the roof of the nasal cavity. On the nasal
bones, the outer and inner surfaces are distinguished.

The lateral process of the nasal bone in the camel in 90% of cases ends at the junction of the
incisor and maxillary bones (at the incisor-maxillary suture), in dogs this process goes like the lower
part of the nasopharyngeal suture. And only in 10% of the studied material (preparation No. 7) did the
Bactrian camel have a 1.2 cm long naso-incisor suture, like in all animals.

In the Bactrian camel, the nasal bone borders caudally with the frontal bone by the frontonasal suture.

The back of the nasal bone of the camel is widened, like that of a horse, and looks like a wing.
The total length of the frontonosal suture - suturafrontonasalis (Fig. 1-3a) in adult animals averaged
5.2+ 0.10 cm, including the length of the suture to the inward bend, on average for the group, was 3.5
+0.08 cm .

The rest of the nasofrontal suture sharply bends, more often in two moments at different
angles, first at 45° laterally, then after 1.2 cm the bend changes direction at 35° medially, forming a
narrow frontal process between the opening and the nasal bone. The nasal bone of the Bactrian camel
in the region of the lacrimal opening forms its inner part, which has a different shape and size. Thus, in
10% of the studied material (preparation No. 7) in a Bactrian camel, the lacrimal opening has the
shape of a flattened oval (Fig. 2 - 4).

The medial process - processus medialis, (Fig. 1-2b) of the nasal bone in the Bactrian camel is
barely noticeable and is presented in the form of a small growth. In 10% of the studied material of the
Bactrian camel (preparation No. 7), the medial process of the nasal bone is well developed and has the
same length as the lateral one.The nasal bone laterally borders on the maxillary bone through the
nasomaxillary suture - sutura nasomaxillaris, (Fig. 2 - 5a, 5b) the total length of the suture in adult
animals was on average 8.2 + 0.08 cm, which at first, after 0.5-1 5 cm after the lacrimal opening,
sharply turns at 70° perpendicular to the internasal suture.
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Figure 1 — The outer surface of the nasal bone of the Bactrian camel (preparation No.10):
1a - left nasal bone, 1b - right nasal bone, 2 - internasal suture, 2a - lateral process, 2b - medial
process,

3 - frontal bone,3a - nasofrontal suture (outer bend), 3b - nasofrontal suture(internal bend), 4 -
lacrimal opening, 5 - maxillary bone, 5a - nasopharyngeal suture (internal bend), 5b - nasopharyngeal
suture (external bend),

6 - incisive bone, 6a - incisive-maxillary suture

Then, after 1.5-1.8 cm, it again turns outward and runs parallel to the internasal suture to the
incisive-maxillary suture - suturamaxilloincisiva (Fig. 2 - 6a). Medially, the nasal bone borders on a
well-defined internasal suture - sutura internasalis, (Fig. 2 - 2) with the bone of the same name, which
is a continuation of the frontal suture.

Figure 2 — The outer surface of the nasal bone of the Bactrian camel (preparation No.7):
1a - left nasal bone, 1b - right nasal bone, 2 - internasal suture, 2a - lateral process, 2b - medial
process,
3 - frontal bone, 3a - frontonasal suture (external bend), 3b - frontonosal suture (internal bend), 4 -
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lacrimal opening, 5 - maxillary bone, 5a - nasopharyngeal suture (internal bend), 5b - nasopharyngeal
suture (external bend), 6 - incisor bone, 6a - incisor-maxillary suture, 6b - nasal incisor suture.

The total length of the internasal suture is equal in adult animals - 7.6 + 0.05 cm, respectively.
The inner surface -faciesinterna, the nasal bone of the Bactrian camel, forms a short ceiling (upper
wall) of the nasal cavity. On the inner surface of the lateral part of the nasal bones, the camel has
ethmoid ridges that serve to attach the dorsal nasal conchas. On the inner surface, the left and right
nasal bones also medially border each other with a well-defined internasal suture. The internasal
suture in the Bactrian camel is visually very well expressed, it is a continuation of the interfrontal
suture, which runs between the nasal bones of the same name.

The external curvature of the nasopharyngeal suture in the Bactrian camel topographically
runs parallel to the internasal suture between the maxillary and nasal bones, the length of the suture
varies with the width of the nasal bone of the animal.

The internal bend of the naso-maxillary suture in the Bactrian camel is, as it were, the internal
bend of the wing of the nasal bone and is located visually perpendicular to the external bend above the
said suture.

The internal bend of the frontonasal suture in the Bactrian camel is the nasal (posterior) border
of the nasal bone and is located perpendicular to exactly 45° to the interfrontal suture at the point of
transition of the latter to the internasal suture. The external bend of the frontonasal suture in the
Bactrian camel is located parallel to the internasal suture and the external bend of the nasopharyngeal
suture, and also participates in the formation of the inner edge of the lacrimal opening.

The incisor bone - os incisivum, is represented (Fig. 2,3 - 1) in a camel by a paired lamellar
bone, like in all agricultural and ruminant animals.

Figure 3 — Lateral surface of the front part of the skull of a Bactrian camel (preparation No.7):

1 - incisor bone, 1a - body of the incisor bone, 1b - nasal process of the incisor bone, 1c - alveolar hole
for the anterior canine, 2 - maxillary bone 2a - incisive-maxillary suture, 2b -alveolar hole for the
middle canine,
2¢ - alveolarhole for the posterior canine, 3 - nasal bone, 3a - nasopharyngeal suture
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Topographically, the incisor bone of the camel is located in front of the maxillary bone and
serves as a bone base for the nostrils, forming the entrance to the nasal cavity - aperturanasiossea,
forms the anterior part of the bone palate and holes for the alveoli of the anterior canines (Fig. 3 — 1v).

Camels have the latter, both males and females have three canines, middle and posterior
canines (Fig. 2 - 2b, 2v) are located on the alveolar margin - margoalveolaris, of the maxillary bone on
each side.

In a camel, the incisor bone -corpus ossis incisivi, (Fig. 2,3 - 1a) has a lamellar shape and an
oblique position, while in cattle it is located perpendicularly. On the sides towards the maxillary bone
in the camel, lamellar nasal processes extend more laterally - processus nasalis, (Fig. 3-1b) which form
the side walls of the nasal cavity. The width between the nasal processes at the level of the middle
canines in adult camels on average for the group was 5.8 + 0.02 cm, the distance between the
processes at the level of separation of the processes from the body of the incisor was 2.3 + 0.05 cm.

In comparison with cattle, in our study, the camel does not have an incisor-nasal suture and,
accordingly, there is no nasopharyngeal notch, that is, the length of the nasal bone due to the
peculiarity of the shape and the location of the nostrils on the dorsal part of the nose is half as much
and does not completely cover the nasal cavity.

From the lower part of the body of the incisor bone, closer to the midline, in the caudal
direction, there is a shorter lanceolate paired palatine process - processus palatinus, (Fig. 3 — 1v) which
with a sharp end approaches the median part of the palatine process of the maxillary bone, participates
in the formation of the nasal floor and the roof of the oral cavities, the length of the process in adult
animals was on average - 4.2 = 0.03 cm.

In the middle plane of the Bactrian camel, between the body of the incisor bone and lateral to
the palatine process, there is a rather narrow, short, sharp scalpel-shaped fissure between the incisors -
fissure interincisivi, on each side of the skull, the average length was 2.8 + 0.03 cm, and the width was
0 .8+0.05cm.

The width between the bodies of the incisor bones in the Bactrian camel is the anterior border
of the incisor bone, and unlike other animals, it has a lamellar shape and an oblique position.

Conclusion. Thus, based on the anatomical and morphometric study of the comparative
anatomy of some bones of the facial part of the skull (lacrimal, nasal and incisal) in the Bactrian camel
with other agricultural and domestic animals, the following distinctive conclusions can be drawn:

1. The length of the nasal bone of the Bactrian camel, in comparison with cattle, due to the
peculiarity of the shape and the location of the nostrils on the dorsal part of the nose, is half as much
and does not completely cover the nasal cavity, as well as in dogs (carnivores).

2. The posterior part or aboral process of the nasal bone in the camel is expanded, and, like in
the horse, it looks like a well-defined wing, the outer edges of which are involved in the formation of
the lacrimal openings.

3. Unlike other ruminants, the Bactrian camel has a lacrimal opening, mainly in the form of an
oval, which does not close with age, formed by the lateral edge of the wing of the nasal bone and the
divergence of the fronto-maxillary suture at an acute angle, in ruminants it is presented in the form of
a lacrimal or nasolacrimal fissure, while other animals are absent.

4. The body of the incisor bone in the Bactrian camel, like in ruminants, has a lamellar shape,
but its oblique location is a distinctive feature. Aborally towards the maxillary bone, on the sides of
the incisor bone, more laterally convex lamellar powerful nasal processes extend, which participate in
the formation of the side walls of the nasal cavity.

5. The incisor bone of the Bactrian camel is topographically located in front of the maxillary
bone and forms the anterior part of the bone palate and holes for the alveoli of the anterior canines,
which are available in both males and females with three canines, middle and posterior canines are
located on the alveolar margin of the maxillary bone with each sides.

6. In the Bactrian camel, in comparison with other animals, the incisor bone does not border
on the nasal bone, accordingly, it does not have an incisive-nasal suture, and a nasopharyngeal notch,
but has a nasopharyngeal suture, and a nasopharyngeal notch, which is expressed at an acute angle of
20° between the lateral process of the nasal bone and continuation of the nasopharyngeal suture.
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TYWUIH

BakTpuan TyleciHiH MYpBIH >KOHE KeCKilll cylekTepi Oac cCyHeriHiH anigblHFBI Oedirinue
OpHaJIaCKaH jkKoHe 0acka aybUIIapyalIblUIbIK )KaHyapiiapblHa KaparaH/ia aHaTOMUSUIBIK KYPBUTBIMBIHIA
JKYIITaCKaH cyiiektepiMeH epekmeneneni. Tyleneri MypblH cyHeKTepi eKi JKalllak CyWeKKe YKCaipl,
oNlap MYPBIH KYBICBIHBIH TOOECiH KalbIITACTBIPYFa KaThICAAbl KOHE CBHIPTKBI JKOHE iMIKi OerTepre
Oemineni. Ipi kKapa MambIMeH calbICTHIpFaHna, OaKTpHaH TYWECiHIH MYPBIH CYHWETiHIH Y3BIHABIFBI
MYPBIHHBIH TIIiHI MEH MYpPBIH aiHACBIHBIH JIOpCaNbli OeiriHAe OpHajacy epeKIelNiriHe
OaliaHBICTBI €Ki ece Killli KOHe MYPBIH KYBICHIH TOJBIFBIMEH JKaOBUTYBIH KamTaMachl3 eTIeni,
COHJIali-aK UTTEpAE /e OChIHAal cumnarrta. Tyleneri MypblH CyHeriHiH MYpBIH aifHachHl Oeuiri 6acka
JKaHyapliapra KaparaH[a enoyip KeHeWesl, KaHaT Topi3[i oHe eKi WUTICTI Kypaiabl — imKi jKoHe
CBIPTKBI. MypBIH CyHeri KaHaThIHBIH OYHip IIeTi MYpblH OemiHIici araThlH OeiriHiH imKi OeTiH
KaJBIITACTBIPYFa KaTbIcapl, Oy TyHeae opTYpJli ejieM MeH minriare ue. Tyieneri keckinn cyliekrepi
TonorpadusUIBIK TYpPFBIIA JKOFApFbl KaK CYHETIHIH ajIbplHIa OpHAJacKaH XOHE MYpPBIH KybICHIHA
KipeTiH MYpBHIH aifHachl YIIiH CYHEK Heri3i peTiHJe KbI3MET eTeli >KOHE CYHEeKTi TaHIaibIHBbIH
ANJBIHFEl OOJIriH JKOHE epKeK JYKOHE YPFalllbl KaHyaplapAblH aJIbIHFBl a3ybIHBIH albBeoJaapblHa
OMBIK peTiHAe KbI3MET aTKapaibl. bi3miH 3epTreyiMmi3ie Tyie ipi Kapa MallbIMEH CallbICTHIpFaH[a
KECKIIl MYPBIH TITiCi JKOHE COWKeCiHIe MYpPBIH-KECKIiIl KeciHmici oK. bakTpman TtyiieciniH Oac
CYWeriHiH alAbIHFBl OONiriHIH CYyHeKTepiH aHAaTOMMSUIBIK 3epTTey Oenriil oJicTepre coikec
xkyprizinmi. IlocTHaranpabl ke3eHueri OakTpwaH TYWECiHIH MYpPBIH CYHETIHIH oCy JoHe Iamy
JMIMHAMHKACHl OOMBIHIIA 3epPTTEY HOTWKENEpi SPTYpPIi jKac Ke3eHAEPIHAETi THIHBIC ally >XYHECiHiH
(U3HOJIOTUSIIBIK KYKTeMeJepiHe OalIaHbICThI aHATOMUSJIBIK TY3UTIMIIED MEH >KaHyapiapiablH Oac
CYWeTiHiH aJ/IbIHFBI 06Tl CYHEeKTepiHiH CHI3BIKTHIK ONIIeM/IepiHiH e3repyiHe coiikec Kelei.

PE3IOME

HocoBble u pe3noBble KOCTH y BepOirona-OakTpuaHa MpPEACTaBICHBI, MAPHBIMUA KOCTSMH,
KOTOPBbIE PACIIONOXKEHBI B JIMIIEBOM YacTH Yeperna U UMEIOT OCOOCHHOCTH B aHATOMUYECKOM CTPOSHUHU
B OTJIMYME OT JAPYTHX CENbCKOXO3SIMCTBEHHBIX KUBOTHBIX. Y BepOJI01a HOCOBBIE KOCTH UMEIOT BH[
JBYX TIOCKHAX KOCTEH, KOTOpPBIE y4acTByeT B 00pa30BaHHMU KPBIIIM HOCOBOH IOJIOCTH M JIENIATCS Ha
Hapy)KHbIE U BHYTPEHHHE MOBEPXHOCTH. B cpaBHEHMM C KPYMHBIM pOTaThIM CKOTOM JJIMHA HOCOBOM
KOCTH BepOiroa-0akTpuaHa u3-3a 0COOEHHOCTH (OPMBI U PACIIONIOKEHHE HO3/ApEH Ha IOopcalbHON
YacTH HOCA BJIBO€ MEHBIIIE W He NMPHUKPHIBAET MOJHOCTHIO HOCOBYIO TOJIOCTh, TaK e KakK U y colax.
HazanpHast yacTb HOCOBOW KOCTH y BepOJro/la CHIBHO PACHIMPEH, YeM y JPYTUX JKUBOTHBIX, UMEET
BUJ] KpbllIa ¥ 00pa3yeT /iBa u3ruda — BHYTPEHHUI U HapyKHBIN. JlaTepanbHbIN Kpail Kpblila HOCOBOM
KOCTH y4acTBYeT B 00pa30BaHUM BHYTPEHHEH YacTH CIE3HOI'0 OTBEPCTHSA, KOTOpas y BepOiroaa uMeeT
pasHbIi pasmep U ¢GopMy. Pe3roBsie KocTH y BepOIroga Tomorpaguyecku pacroyiaraloTcsi BIepeau
BEPXHEUENIOCTHBIX KOCTEH W CIyXaT KOCTHOW OCHOBOM Ui HO3Aped o0pa3ys BXOA B HOCOBYIO
MOJIOCTh U (DOPMUPYIOT HEPEIHEI0 YaCTh KOCTHOrO He0a M JIYHOUKH IS allbBEOJ NEPEIHUX KIBIKOB,
KOTOpBIE UMEIOTCSl Y CaMIIOB, U Y CaMOK. B Harem mccienoBaHiy BEpOIIOA B CPABHEHUH C KPYITHBIM
poratelM CKOTOM HE HMEET PE3LI0BOHOCOBOIO IIBA M COOTBETCTBEHHO HEHMEET HOCOPE3LIOBOH
BBIpE3KH. AHAaTOMHYECKOE H3yueHHE KOCTeW JIMIEBOW dYacTh uepena BepOsoga-0akTpuaHa
MPOBOAMIIACH COTJIACHO OMpEAENICHHBIM METOAMKAM. Pe3ynbTaTbl HMCCIeAOBaHUS TIO JTUHAMHUKE
CKOPOCTH pOCTa M PAa3BUTUSI HOCOBOM KOCTH BepOJItOJa-0akTpuaHa B IIOCTHATAJIbHOM IIEPHOJE
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