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CHANGE IN THE RATE OF GROWTH OF THE NOSE IN THE POSTNATAL PERIOD OF THE CAMEL-
BACTRIAN

Annotation. In the article, on the basis of a morphometric study in the age aspect of the face of the head of the
Bactrian camel, a mathematical analysis of some linear measurements of the nasal bone is carried out. The results of the
study on the dynamics of the growth rate and development of the nasal bone of the Bactrian camel in the postnatal
period correspond to changes in the linear measurements of anatomical structures and other bones of the facial part of
the animal's skull, depending on the physiological loads of the respiratory system at different age periods. In the course
of the research, it was found that during the transition to partial eating of pasture for young animals, growth on average
by measurements increases by 14.29%. In camels, at the beginning of the sexually mature period of 2-3 years of life,
the increase in the rate of the average of all measurements of the nasal bone decreases slightly - 8.58%. At the age of 4-
5 years old and at 6-8 years old in adult camels, the growth rate of the measurements of the nasal bone passes evenly
and develops by 14.07% and 12.96%, respectively. In the course of the research, the dynamics of the growth rate and
development of the nasal bone of the Bactrian camel in the postnatal period was found to correspond to changes in the
linear measurements of the anatomical structures and bones of the facial part of the animal's skull, depending on the
physiological loads of the respiratory system at different age periods.
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Introduction

Modern veterinary morphology is currently associated with a scientific approach to studying the structure of
anatomical structures and organs in a comparative and age aspect, in particular, the craniometry of the skeletal system
in agricultural and domestic animals [1, 2, 3, 4, 5, 6].

At present, some morphological scientists in their scientific research show scientific interest in the craniometry
of the Bactrian camel due to their poor study, taking into account the species and regional characteristics [7, 8, 9].

The physiological and anatomical features of camels are a specific indicator of the adaptability of these
animals to desert and semi-desert conditions, and one of these features is the location and structure of the nostrils. The
camel's nostrils are located on the dorsal surface of the upper lip in the form of narrow slits, which are covered with
dense folds and thick hair. Due to this anatomical feature of the shape of the structure of the nostrils, it allows camels to
retain excess water vapor in the nasal cavity during breathing in extreme heat and return it through the oral cavity as
water, all this protects animals from dehydration without dulling their sense of smell. The camel's nasal bone belongs to
the facial region of the skull and is the basis for the nostrils or the beginning of the respiratory system. Due to the
peculiarity of the location and shape of the nostrils, the camel's nasal bone is half the size of other ruminants [10].

Mathematical processing of some linear indicators and their comparison between age groups make it possible
to establish the features and patterns of the growth rate and development of the nasal bone in a given animal.

The purpose of our anatomical study was the morphometric substantiation of changes in the growth rate and
development of the nasal bone of the Bactrian camel in terms of age.

Materials and research methods

The material for studying changes in the growth rate and development of the nasal bone of the Bactrian camel
in the postnatal period was 28 preparations taken from six age groups. Anatomical and morphometric study was carried
out according to certain methods. A morphometric study was carried out and linear measurements of the interosseous
sutures of the nasal bone were measured using a caliper, a compass and a metal millimeter ruler. To determine the
changes in the growth and development of the nasal bone of the Bactrian camel in the age aspect, we carried out the
following morphometric measurements: the length of the internasal suture, the length of the inner bend of the naso-
maxillary suture, the length of the outer bend of the naso-maxillary suture, the length of the outer bend of the frontal
nasal suture, the length of the inner bend of the frontal nasal suture, width by the level of the middle of the nasal bone.
Statistical processing of changes in the rate of growth and development of the nasal bone in the postnatal period in the
Bactrian camel was determined by the coefficient (multiplicity) of the increase according to N.P. Chirvinsky, and the
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relative speed according to S. Brody. Latm names of anatomlcal formatlons are glven accordmg to the international
veterinary anatomical nomenclature [11, 12].

Research results

Nasal bone - osnasale is represented in the Bactrian camel, a paired bone that participates in the formation of
the roof of the nasal cavity. On the nasal bone, the outer and inner surfaces are distinguished. The outer surface is
faciesexterna, in the Bactrian camel it forms the upper part of the nasal dorsum, has the form of a plate, the edges are
semicircular. The length of the nasal bone of the Bactrian camel, due to the peculiarity of the shape and the location of
the nostrils on the dorsal part of the nose, is half that of other ruminants. In the anterior third of the nasal bone, the
camel has two processes — the medial and the lateral. The medial process - the processusmedialis of the nasal bone in
the Bactrian camel is barely noticeable and is presented in the form of a small growth. The lateral process is the
processus lateralis, longer and wider at the base, like in carnivores, and 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 nasal cut suture.

The posterior part (caudally) of the nasal bone of the Bactrian camel is bordered by the frontal bone by the
frontal-nasal suture - suturafrontonasalis. The nasal part of the nasal bone is strongly expanded than in other animals, it
has the appearance of a wing and forms two bends - an internal and an external one. 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 narrow part of the nasal bone externally borders on the maxillary bone by means of the naso-jaw suture
—suturanasomaxillaris, which, after the lacrimal opening, sharply turns at 70° perpendicular to the internasal suture.
Then, after 1.5-1.8 cm, it turns outward again and goes parallel to the internasal suture to the inciso-maxillary suture.
Medially, the nasal bones are bordered by a well-defined internasal suture - suturainternasalis, the latter being a
continuation of the frontal suture.

The inner surface of -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 bone, the camel has an ethmoid ridge -
cristaethmoidalis, which serves to attach the dorsal turbinate. On the inner surface, the left and right nasal bones also
border medially with each other with a well-defined internasal suture. The growth rate and development of the nasal
bones in the Bactrian camel on the left and right sides are identical in terms of age.

The internasal suture in the Bactrian camel is visually very well pronounced, it is a continuation of the
interfrontal suture, which runs between the nasal bones of the same name. In camels, the limit of the length of the
internasal suture at the age of one month is 4.8 ... 5.2 cm, with the coefficient of variation Cv = 2.0.

Table — 1 - Morphometric parameters of linear measurements of the nasal bone in the postnatal period (cm)

The age of the n Lim _ _ c Cv
animals X + SXx
The length of the inter-nasal seam
1 month 4 4,8-5,2 5,02+0,06 0,10 2,0
6 months 4 5,7-6,2 5,92+0,07 0,13 2,2
1 year 5 6,3-7,1 6,64+0,08 0,16 2,4
2-3 years 5 6,5-7,3 6,92+0,08 0,16 2,3
4-5 years old 5 8,0-8,9 8,40+0,09 0,18 2,1
6-8 years old 5 9,0-10,0 9,52+0,25 0,50 2,6
The length of the outer bend of the naso-maxillary suture
1 month 4 4,8-5,3 5,07+0,06 0,10 2,0
6 months 4 5,7-6,5 6,05+0,12 0,20 3,3
1 year 5 6,6-7,4 7,00+0,08 0,16 2,3
2-3 years 5 7,0-7,7 7,44+0,07 0,14 1,9
4-5 years old 5 8,4-9,1 8,70+0,07 0,14 1,6
6-8 years old 5 9,2-10,3 9,72+0,01 0,02 0,2
The length of the internal bend of the naso-maxillary suture
1 month 4 0,8-1,0 0,90+0,03 0,05 5,56
6 months 4 1,0-15 1,23+0,08 0,13 10,5
1 year 5 1,2-1,6 1,42+0,04 0,08 5,6
2-3 years 5 1,2-17 1,54+0,02 0,10 6,5
4-5 years old 5 1,6-1,8 1,70+0,02 0,04 2,4
6-8 years old 5 1,8-2,3 2,08+0,05 0,10 4,8
The length of the internal bend of the frontal suture

1 month 4 1,7-2,2 1,92+0,06 0,10 5,2
6 months 4 1,8-2,3 2,03+0,06 0,10 4,9
1 year 5 2,2-2,8 2,52+0,06 0,12 4,8
2-3 years 5 2,4-3,0 2,70+0,08 0,15 5,6
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Continuation of table 1
4-5 years old 5 2,8-3,4 3,08+0,06 0,12 3,9
6-8 years old 5 2,8-3,6 3,38+0,08 0,16 4,7
The length of the outer bend of the frontal-nasal suture
1 month 4 0,8-1,3 1,08+0,08 0,13 12,0
6 months 4 1,1-15 1,30+0,03 0,10 7,7
1 year 5 1,2-1,6 1,48+0,06 0,12 8,1
2-3 years 5 1,5-2,1 1,72+0,06 0,12 6,9
4-5 years old 5 1,8-2,4 2,08+0,06 0,12 5,7
6-8 years old 5 2,1-2,6 2,36+0,03 0,16 6,2
Width at the level of the middle of the nasal bone
1 month 4 1,0-1,5 1,28+0,03 0,13 10,2
6 months 4 1,5-1,8 1,68+0,05 0,08 4,8
1 year 5 1,4-2,4 1,96+0,06 0,12 6,1
2-3 years 5 1,8-2,6 2,28+0,08 0,16 7,0
4-5 years old 5 2,2-2,8 2,46+0,06 0,12 49
6-8 years old 5 2,5-3,1 2,78+0,06 0,12 4,3

By the age of six months in camels, this seam increases by 0.90 cm, which on average for the group was 5.92 +
0.07 cm, with a growth rate of 1.17 according to N.P. Chirvinsky.

An increase in the measurement of the inter-nasal seam is observed, also at the age of one year, by 0.72 cm,
with the development of the growth rate along S. Brody, respectively - 11.46%, since during this period the camels
switch to pasture. Up to 2-3 years, the length of the inter-nasal seam decreases slightly by 0.28 c¢cm, with the
development of the growth rate, respectively, up to 4.12%. In the future, up to 4-5 years, the length of the inter-nasal
seam develops evenly by 0.48 cm, with the development of the growth rate along S. Brody, respectively - 19.32%.

At an older age of 6-8 years of life of camels, the maximum seam length is 9.52 + 0.25 cm, with an increase in
speed along S. Brody - 12.50%.

The outer bend of the naso-maxillary suture in the Bactrian camel anatomically runs parallel to the internasal
suture between the nasal bone and the maxillary bone; the length of the suture varies with the width of the nasal bone of
the animal. In one-month-old animals, the length of the outer bend of the naso-maxillary suture is, on average, 5.07
0.06 cm for the group, with the coefficient of variation Cv = 2.0. In six-month-old camels, a significant increase in the
suture length by 1.03 c¢cm is observed, at a growth rate of 17.62% according to S. Brody. In annual animals, with an
incomplete transition to pasture and the simultaneous development of other facial bones, the cranio-maxillary suture
increases on average in the group by 7.00 £ 0.08 cm, with a growth rate of 14.07%.

Table — 2 - Dynamics of growth and development of the nasal bone of the Bactrian camel in the postnatal period, (n=28)

The age of the The length of the inter-nasal seam The length of the outer curvature of the nose
animals of the jaw suture
1 2 1 2
6 months 1,17 16,45 1,19 17,62
1 year 1,12 11,46 1,16 14,07
2-3 years 1,21 4,12 1,06 6,09
4-5 years old 1,21 19,32 1,16 15,61
6-8 years old 1,13 12,50 1,11 11,07
The length of the internal bend of the The length of the internal bend of the frontal-
naso-maxillary suture nasal suture
6 months 1,19 17,69 1,36 31,13
1 year 1,15 14,28 1,24 17,62
2-3 years 1,08 8,11 1,07 6,89
4-5 years old 1,10 9,87 1,14 13,14
6-8 years old 1,22 20,10 1,09 9,28
The length of the outer bend of the frontal- Width at the level of the middle of the nasal
nasal suture bone
6 months 1,20 18,48 1,31 27,02
1 year 1,13 12,94 1,16 15,38
2-3 years 1,16 15,00 1,16 11,32
4-5 years old 1,20 18,94 1,07 7,59
6-8 years old 1,13 12,61 1,13 12,21

Note: 1 - growth rates according to N.P. Chirvinsky, ed .;
2 - relative growth rate according to S. Brody,%.
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At the age of 2-3 years, the seam increases slightly by 0.44 cm, with the growth rate according to S. Brody -
6.09%, and at the age of 4-5 years, the growth rate was 15.61%, respectively. the suture in animals is observed at the
age of 6-8 years on average by 1.02 cm, with a growth rate of 11.07%, respectively.

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, in monthly camels the
suture length averages 1.03 + 0.03 cm in the group, with a coefficient of variation Cv =9, 7. In 6, 12-month-old camels
and young animals at the age of 2-3 years, there is a slight increase in the length of the suture by 0.20 cm, 0.19 cm and
0.24 cm, with the growth rate according to S. Brody - 17.69% , 14.28% and 8.11% respectively. At 4-5 years old and 6-
8 years old, the length of the internal bend of the naso-maxillary suture also increases evenly by 0.36 m and 0.44 cm,
with the development of the growth rate according to S. Brody - 9.87%, and 20.10 % respectively.

The internal bend of the fronnasal suture in the Bactrian camel is the nasal (posterior) border of the nasal bone
and is located perpendicularly exactly 45° to the interfrontal suture at the point of transition of the latter into the
internasal suture. The length of the internal bend of the frontal-nasal suture in camels at the age of one month is 1.92 +
0.06 cm, with the coefficient of variation Cv = 5.2. By the age of six months and one year, the seam increases by 0.11
cm and 0.49 cm, with the growth rate according to S. Brody by 31.13% and 17.62%, respectively. At 2-3 years old, 4-5
years old and 6-8 years old, the measurement of the internal bend of the fronnasal suture increases evenly by 0.18 cm,
0.38 cm and 0.30 cm, respectively, the growth rate according to N.P. Chirvinsky was during these periods of the life of
the animal - 1.07, 1.14 and 1.09.

The outer bend of the frontal-nasal suture in the Bactrian camel is located parallel to the internasal suture and
the outer bend of the naso-maxillary suture, and also participates in the formation of the inner edge of the lacrimal
opening. The length of the outer bend of the frontal nasal suture in camels of one month old averaged 1.08 + 0.08 cm in
the group, with the coefficient of variation Cv = 12.0.

By the age of six months in camels, the outer bend of the frontal suture increases by 0.22 cm, the growth rate
according to N.P. Chirvinsky was 1.20. In the future, the length of the suture in comparison with other sutures of the
nasal bone develops evenly up to 1 year by 0.18 cm, up to 2-3 years by 0.24 cm, up to 4-5 years by 0.32 cm, at a growth
rate of C. Brodie by 12.94%, 15.00% and 18.94%, respectively. In 6-8 years of life of camels, the maximum suture
length is 2.36 £+ 0.03 cm, with a growth rate along S. Brody of 12.61% ...

With a change in all measurements of the length of the nasal bone, the width also significantly changes. The
width at the level of the middle of the nasal bone in camels at the age of one month is 1.28 + 0.03 cm, with a limit of 1.0
... 1.5 cm. In 6 and 12 month old camels, there is a uniform increase in width at the level of the middle of the nasal bone
by 0.40 cm and 0.28 cm, which amounted to growth according to N.P. Chirvinsky - 1.31, 1.16. At 2-3 years old, 4-5
years old and 6-8 years old, the length of the lacrimal orbital suture also increases uniformly by 0.32 cm, 0.18 m and
0.32 cm, respectively, with the growth rate of S. Brody by 11 , 32%, 7.59% and 12.21% respectively.

Conclusion

Based on a morphometric study and a mathematical analysis of changes in the growth rate of the nasal bone in
the age aspect of the Bactrian camel, he showed that during the sucking period of life in camels there is an intense
growth of the rate of the nasal bone on average for all linear measurements was 21.39% according to S. Brody. After a
year of life, during the transition to partial grazing of pasture, the growth of young animals increases on average by
measurements by 14.29%. In camels, at the beginning of the sexually mature period, in 2-3 years of life, the increase in
the rate on average of all measurements of the nasal bone slightly decreases -8.58%. At the age of 4-5 years old and at
6-8 years old in adult camels, the growth rate of the measurements of the nasal bone passes evenly and develops by
14.07% and 12.96%, respectively. Thus, the results of the study on the dynamics of the growth rate and development of
the nasal bone of the Bactrian camel in the postnatal period correspond to changes in the linear measurements of the
anatomical structures and bones of the facial part of the animal's skull, depending on the physiological loads of the
respiratory system at different age periods.
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Jnexemen A. K., Kakumes M.T'.
TYUE-BAKTPUSIHBIH, IOCHOTAJIb/IbI KEMIHI'T KESEHJIEI'T MYPBIHHBIH OCY
KAPKBIHBIHBIH O3I'EPICI
AnpaTna. Makaiaga KOC OpKelITi TyWeciHiH Oac OCTiHiH JXac epeKIIeNirine MOp(hOMETPUSIIBIK 3epTTey
HETI31HIe MYpPBIH CYHETriHIH KeHOip CBHI3BIKTHIK OJIIEMJICpiHe MaTeMAaTHKAIBIK Tajjay acaiaraH. Koc epkemTi
TYHeCiHIH MOCHATAIBIBI Ke3CHIET1 OPTYPIIi Kac Ke3CHACPiHIeri OaiIaHbICThI THIHBIC ATy KYHECIHIH (PU3HOIOTHSITBIK
JKYKTEMelepi MYPBIH CYHETIHiH ocy KapKbIHbI MEH JIJaMy JTHHAMHUKACBIH 3epTTey HOTIKeNepl jKaHyap/AbIH 0ac cyieriHi
OeT-aK OeJITiHIH aHATOMUSUTBIK KYPBUIBIMAAPEI MEH 0acKa CYHEKTepiHIH ChI3BIKTHIK OJIIIeM/IEpPiHiH e3repyiHe colKec
Keneai. 3epTTey HOTHXKECIH/IE JKac MajiapAbl JKapThUlai a3bIKTaHIBIPYFa Kelly Ke3iHe ecy KapKbIHbI OpTa ecelleH
14,29%-ra ecerini aHbIKTaImbl. Tylenepae 2-3 JKbLI ©MIPIHIH JKBIHBICTBHIK JKETUITEH KE3CHIHIH OachlHAa MYpPBIH
CYWHeEriHiH 0apIbIK eNIIeMIepiHiH opTallla KbUIIaMIbIFBIHBIH JKOFapbLUIaybl col ToMeHAeh 1 -8,58%. Epecek Tyiienepne
4-5 »xacrta oHe 6-8 jKacTa MYpPBIH CYHEK eJIIeMICPiHiH 6Ccy KapKbIHbI Oipkenki 0omblmn, coiikecinmie 14,07% xoHe
12,96% namupapl. 3eprrey OapbIChIHIA KOC OPKEINTI TYHECiHIH IOCTHOTANbIBI Ke3EHJEeri MYpBIH CYHEriHiH ecy
KapKbIHBI MEH JaMy JWHAMHUKachl >KaHyapJblH OeT O6JiriHiH aHATOMHSUIBIK KYPBUIBIMIApPbl MEH CYHEeKTepiHiH
CBI3BIKTHIK OJIIIEMIEPIHIH ©3repyiHe ColiKec KeNleTiHi aHBIKTaNAbL. 9P TYPJI )Kac Ke3eHIEPIHIET] ThIHBIC ay KYHeciHIH
(U3HONOTHSIIBIK JKYKTeMeslepiHe OaiinanbicThl Oac cyieri.
KinT ce3nep: MmopdomeTpust; MyphIH Cylieri; )kac aHaATOMHSIChL; KOC OPKEINTI TYHe; MOCTHOTAIbAbI Ke3€H.

Jnexemen A. K., Kakumes M.I'.
U3MEHEHME CKOPOCTH POCTA HOCOBOM KOCTH B IIOCTHATAJIbHOM IEPUO/IE
BEPBJIIOJA-BAKTPUAHA

AHHoTanus. B cTaThe Ha OCHOBaHMH MOP(HOMETPHUECKOTO U3YUSHHUsI B BO3PACTHOM ACMEKTE JIMIIEBON 4acTh
TOJIOBBI BepOIroaa-0akTpraHa NPOBEJEH MAaTeMaTHUECKUH aHAaIM3 HEKOTOPBIX JIMHEHHBIX NMPOMEPOB HOCOBOH KOCTH.
PesynbTaThl MccnenoBaHMS IO AMHAMHKE CKOPOCTH POCTa M Pa3BUTUS HOCOBOM KOCTH BepOirofa-OakTpuaHa B
MIOCTHATAJIbHOM IEPHO/IE COOTBETCTBYIOT M3MEHEHHUAM JMHEHHBIX [IPOMEPOB aHATOMUYECKUX 00pa3oBaHUN U APYTUX
KOCTEH JIMLEBOW 4acTH 4epera KHMBOTHOI'O B 3aBUCUMOCTH OT (DM3HMOJIIOTHYECKHX HArPy30K JbIXaTebHOH CUCTEMBI B
pa3Hble BO3pacTHBIE Iepuojbl. B xome mccnenoBaHuii ObIIIO YCTAHOBJIEHO, YTO B NEPHOA MEPEXOa HA YaCTUYHOE
HoeJaHue OAHOKHOTO KOPMa y MOJIOHAKA yBEIIMYHUBAETCA POCT B CPeAHEM 1o mpomepaM Ha 14,29%. YV BepOi1r010B B
HauaJjie MOJIOBO3PENIOro nepuoia B 2-3 rofga KM3HH HEMHOIO CHIKAE€TCSl POCT CKOPOCTH B CPEIHEM BCEX MPOMEPOB
HOCcOBOM KocTu - 8,58%. B Bo3pacrte 4-5 ner u B 6-8 5ieT y B3poCiIbIX BEpOIIIOA0B CKOPOCTh POCTa IIPOMEPOB HOCOBOH
KOCTH TIPOXOJMT PaBHOMEPHO M pa3BUBaeTcsi cooTBeTcTBeHHO Ha 14,07% u 12,96%. B xome mccnenoBanumii ObLIO
YCTAHOBJICHO JUHAMUKA CKOPOCTH POCTa M Pa3BHTHS HOCOBOM KOCTH BepOitona-0akTpuaHa B IIOCTHATAIEHOM IIEPHOIE
COOTBETCTBYIOT M3MEHEHMSM JIMHEHHBIX MPOMEPOB aHATOMUYECKHX 0Opa30oBaHMIl M KOCTEW JIMIIEBOW YacTH uepena
JKMBOTHOT'O B 3aBUCHMOCTH OT (PM3HOIOTHYECKHX HArPy30K IbIXaTeIIbHOIN CHCTEMBI B pa3HbIe BO3PACTHBIEC TIEPHUOBL.

KnaroueBble ciaoBa: MopdomeTpus; HOcoBas KOCTb; BO3pacTHas aHATOMHMS; BepOIIOA-OaKkTpHaH;
[IOCTHATaJIbHBIN NEPUOI.
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