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Abstract. Biomorphological features of bones of hip joint which act on it
of some species of the order Gruiformes were stated on the basis of
comparative anatomical analysis. It was established that biomorphological
features of the bones of hip joint of birds are caused by a specific bipedalism
that lies in the location of the body’s axis relatively to the pelvic limbs. It was
defined that the bones which form the hip joint of the studied species of birds
are differ in shape and size.
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Introduction. Morphological study of the skeleton of modern birds were
initiated by fundamental work of Furbringer M. [6], Gadow H., Selenka E [4]. In
these studies the authors focused on comparative anatomical features of the
skeleton in some of representatives of all ranks of class of birds.

Typical for birds adaptation to bipedal locomotion on solid substrate,
according to paleontology, is much "older" than adaptation to flight; it has reflected
in the structure of the skeletal system of pelvic limb [3]. In this regard, some
osteological differences of birds from other fauna are very expressed in the pelvic
part. In order to specific position of pelvic limb of birds, variety of adaptations to
substrates and different modes of movement on them occurs [7].

The suspense of these questions complicates the objective understanding of
the principles of biomorphological adaptations of hip and causes erroneous
conclusions. A major methodological shortcomings in the study of morphogenesis
is that their formation and development are considered in isolation from the
development of the skeletal system. Skeletal elements are considered only as a
substrate for the muscles fixation. Consequently, one of the main purpose of
modern biomorphology remains the problem of creation close relationship between
form, structure and function [1; 7].

Materials and methods of research. The work was performed at the
Department of Animal Anatomy named after academician Vladimir G.
Kas'janenko of National University of Life and Environmental Sciences of
Ukraine (Kyiv, 2012-2016). Some studies were conducted on the basis of
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Wroclaw Agricultural University (Poland, 2013). Research was conducted on 7
representatives of order Gruiformes, namely on 18 instances: Demoiselle
crane (Anthropoides virgo), Tsar crane (Balearica regulorum), Gray crane
(Grus grus), Indian crane (Grus antigone), Swamphen (Porphyrio porphyrio),
Bustard (Otis tarda), Common moorhen (Gallinula chloropus) [2; 5]. The
measurements of bones was performed by using calipers and a meter,
according to our scheme.

The results of own research and discussion. Among the studied
birds Gruiformes articulatio coxae has as similar, so different features.Thus,
the narrowing of the middle part ala preacetabularis ilii most pronounced in
Anthropoides virgo, Balearica regulorum, Grus grus, Porphyrio porphyrio et
Gallinula chloropus. In the other studied species of Gruiformes this narrowing
is weakly expressed (Otis tarda), or completely absent (Grus antigone).

The length of postacetabularis part of ilium (ala postacetabularis ilii) is
relatively short. On the iliac bone, the transition form from the dorsal crest
(crista iliaca dorsalis) in the dorso-lateral (crista iliaca dorsolateralis) is most
pronounced in Anthropoides virgo, Balearica regulorum, Grus grus et Grus
antigone, in which concavity is slightly convex. Most smooth transition (the
angle is not pronounced) is observed in Porphyrio porphyrio, Gallinula
chloropus et Otis tarda (fig. 1.).

.
10
Fig. 1. Bones of the hip joint of the representative of Gruiformes
(Grus antigone): 1 — pubic bone; 2 — sciatic bone; 3 — sciatic foramen; 4 — counter—
trochanter; 5 — glenoid fossa; 6 — ilium; 7 — trochanter; 8 — pre—trochanteric fossa;
9 — femur head; 70 — neck; 771 — obturator foramen; 712 — adhesion of sciatic and
pubic bones

Acetabulum is a deep bone hemisphere, which differs in shape and size
of foramen acetabulum.

In the studied Gruiformes, acetabulum structure has differences in the
degree of development of antitrohanter. First of all, it is expressed by the value
of its bump in the lateral and dorso-caudal direction and the relative area of the
corresponding articular surface. The most developed bump of antitrohanter is
observed in Balearica regulorum et Otis tarda, the rest have relatively small
bump.
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The shape and the extent of development of os ischii in the
representatives of Gruiformes are almost identical. It is more extended in
caudal direction in Anthropoides virgo, Balearica regulorum, Grus grus et Otis
tarda. Less extended os ischii is characteristic of Grus antigone, Porphyrio
porphyrio et Gallinula chloropus. Foramen ilioischiadicum, is absent in Grus
antigone, in which ischii os et os pubis fused together. In other studied
species, it is well defined and filled with tendon membrane. Os pubis is least
developed in Porphyrio porphyrio et Gallinula chloropus, in the rest it is
elongated in caudal direction.

The proximal part of the os femoris in studied Gruiformes has some
differences. Thus, the length of coluum in all studied species is relatively the
same, the neck is short, and not very wide. Caput ossis femoris is rounded,
almost on the dorsal surface of it there is the foramen, where the round
ligament (fovea capitis) is fixed, or the ligament of the head of the femur (fovea
lig. Capitis). In Anthropoides virgo, Balearica regulorum, Grus grus, Grus
antigone and Otis tarda trochanter et fossa pretrochanter are well defined, but
in Porphyrio porphyrio et Gallinula chloropus they are almost not expressed,
impressiones obturatorium is missing (fig. 2.). The proximal end of the femur
lateral dorso-cranial side has not clearly defined tuberkulum femoris.

Fig. 2. Bones of the hip joint of the representative of Gruiformes (Otis tarda):
1 — pubic bone; 2 — ischial bone; 3 — ischial foramen; 4 — counter—trochanter;
5 — glenoid fossa; 6 — ilium; 7 — trochanter; 8 — pre—trochanteric fossa; 9 — femur
head; 710 — neck; 71 — obturator foramen; 72 — ischiopubic gap which is filled by
tendinous membrane

According to our scheme osteometrical research of hip bones of Gruiformes
was conducted and processed statistically. Based on these data we can say that
the length of the limb with respect to the length of the os femoris is least developed
in Grus grus (14,6 %), and the most — in Grus antigone (63,0 %). As for value of os
femoris to the longest pelvic girdle (the distance from the cranial arc of os illii to
caudal surface of os pubis) and to the smallest (the distance from the cranial arc of
os illii to caudal surface of os ichii), then they are the least in Otis tarda (53,0 % and
68,1 %), and in Grus antigone os femoris is almost 3 and 3,5 times less than the

114



largest and the smallest length of the pelvic girdle. As for the ratio of the shortest
length of pelvic girdle to the length of the limb, then it varied from 5,5 % (Balearica
regulorum) to 56,2 % (Otis tarda). The ratio of the largest to the smallest length of
the pelvis: the lowest index is in Porphyrio porphyrio (105,2 %), and the largest in —
Balearica regulorum (167,1 %). Among the investigated Gruiformes the ratio of the
shortest length pelvis to its width in most birds ranges from 32,8 % to 53,7 %, only
in Balearica regulorum et Grus grus the width of pelvis dominates its lowest
length. As for the correlation between the width of the os femoris at its head to the
width of the os femoris under the swivel, then in Gruiformes it ranges from 60,1%
(Balearica regulorum) to 85,6 % (Anthropoides virgo). The shape of acetabulum in
most Gruiformes is transversely-oval (64,5 — 76,9 %), only in Anthropoides virgo —
oval (130,5 %). The shape of foramen acetabulum in most Gruiformes is oval
(103,7-137,8 %), transversely-oval, almost round in Gallinula chloropus (99,5 %),
round — in Balearica regulorum (100,0 %). Regarding caput ossis femoris, in most
investigated Gruiformes it is oval, namely: Anthropoides virgo (96,7 %), Balearica
regulorum (98,4 %) and Grus antigone (97,4 %). In Grus grus (105,9 %), Porphyrio
porphyrio (111,3 %) and Gallinula chloropus (106,2 %) it is transversely-oval. As
for the ratio of the height of acetabulum to to the height of caput ossis femoris, in
almost all Gruiformes caput ossis femoris gets into the acetabulum and is freely
placed in it, the ratio ranges from 37,0 % to 57,0 %. Despite this, only in
Anthropoides virgo the index is 101,4 %, indicating that the caput ossis femoris
tight and narrow enters the acetabulum and there is no free motor capabilities.
Similarly, we can say about the result, which gives the ratio of the width of the
acetabulum to the width of the caput ossis femoris (64,5-75,4 %).

Discussion.

1. Biomorphological features of hip bones of Gruiformes, like other birds,
are caused by specific bipedal locomotion, which is based on the location of
the body axis relatively to the pelvic limb and the length of femur relatively to
the total length of the pelvic limb, which ranges from 14,6 to 63,0 %.

2. Among Gruiformes, the difference in the development of bone
structures that form the hip joint, namely the form of iliac, pubic bone and the
sciatic due to biomorphological adaptations of birds to habitat under the
influence of Earth's gravitational field, is clearly marked.

3. The presence or in varying degrees of severity sciatic-pubic window
(absent in Grus antigone), different shape and size of the articular hole, the
ratio of width to height of which varies from 64,5 to 130,5 %, are caused by
influence of functional loads on particular areas of these during locomotor
movements.

4. The difference in the development of the distal half of the os femoris
is directly proportional to the length of the pitch of different species of birds and
fixation to it more or less developed muscles.
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BIOMOP®OJIOIN4YHA XAPAKTEPUCTUKA KICTOK TASOCTETHOBOI'O
CYITNOBA, Y AEAKUX NPEACTABHUKIB 3AIOHY XXYPABJENOAIBHUX -
ORDO GRUIFORMES

H. B. Oipy3b, K. O. CaBuyk

AHOmauisa. Ha o0cHo8i rOpi8HANbLHO20 aHamoMIiYHO20  aHarsli3y
gusierieHo biomopghoriociyHi ocobriugocmi KicmokK ma3ocmeaHo8020 cyarioba,
wo ditomb Ha Hei desikux sudie opmoOoKcarsibHOI hopmu. byrno ecmaHo8IeHO,
wo 6iomopghonoaiyHi ocobriueocmi Kicmok ma3ocmeaHoeux cyanobie nmaxie
obymoeneHi crneyugidyHum 6inedariaMm, SKul rossieae 8 po3mauwly8aHHi OcCi
mina wo00 ma3sosux KiHUi8OK. BcmaHO8/1eHO, WO KICMKU, SIKi ymeopromb
ma3socmezaHosul cyano0b docnidxyeaHux eudie rnmaxie, 8iOpi3HIMbCS 3a
¢opMoro ma po3mipamu.

Knroyoei cnoea: nmaxu, 6iomopghosiozisi, mazocmeaHogul cyasob,
6enadoHa, cipuli Xypaeernb, Xypaeesb, iHOilicbKull Xypaeenb, CynmaHkKa,
dpoxeu, KaMuuWwHiua, Kicmku.

BMOMOP®OJIONTMYECKAA XAPAKTEPUCTUKA KOCTEN 5
TA3OBEAPEHHOI'O CYCTABA, B HEKOTOPbLIX NMPEACTABUTEJEN
OTPAOA XXYPABJIEOBPA3HUX — ORDO GRUIFORMES

H. B. Opy3b, K. O. CaBuyk

AHHOMauus.buomopgorocsuydeckue ocobeHHocmu Kocmeu
ma3obedpeHHO20 cycmasa, Komopble Jdelcmeyrom Ha Hea20 HeKOmopbix
8udos XypaeneobpasHbix rnpedcmasrsieHbl Ha OCHO8E CcpasHUMEIbHO20
aHamomu4yeckoeo aHanusa. bbino ycmaHoeneHo, ymo 6uomopghosioeuyeckue
ocobeHHocmu Kocmel ma30bedpeHHO20 cycmasa nmuy, o06yCcri08rneHsbl
crieyughuyeckum burnedanusm, KoOmopbili HaxoOumcsi 8 pPacriofioXeHuUu ocu
merna rno mas3s08bix KoHeyHocmeu. bbino onpedeneHo, 4mo Kocmu, Komopbie
obpa3syrom ma3obedpeHHbIl cycmas Uu3y4YeHHbIX 8ud08 nMmuu pasau4yaromcs
rno ¢ghopme u pasmepy. bbino onpedesnieHo, YmMo Kocmu, Komopble obpasyrom
ma306e0peHHbIl cycmaeg uccriefoeaHHbIX eudo8 nmuy omiudaromces 1o
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gopme u pasmepy. Cpedu uccriedo8aHHbIX nNMuy 8UOHO, YMO CMPyKmMypa
rnpokcumaribHou Yacmu 6edpeHHOU Kocmu U ydacmku cycmaeHoU eraOuHbl
3Ha4yuUmMesibHO oMIU4Yaemcs.

Knoyeeble cnoea: nmuuybi, 6uomopghonoz2usi, mMa306e0pPeHHbIU
cycmae, Kpacaeka, cepbil Xypaesb, Xypaesib, UHOUUCKUL XypaeJib,
CynmaHka, Opogbbl, KaMbIWHUYA, KOCMU.
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AHomauia. Mikpogriopa morioka ¢bopMyembscsi, 8 OCHOBHOMY, 3a
paxyHOK MIKpoop2aHiamie, Wo rnomparsisitoms 8 Hb020 3 No8epXoHb 00INIbHO20
obriadHaHHs ma MOJI0YHO20 [HeeHmapsi. Came moMy 8aX/ueoH YMOBOI
3abe3reyYeHHs MIHIMarlbHO20 KiflbKiCHO20 i onmuMasibHO20 SIKICHO20 cKriady
MIKpOGbriopu MOJIOKa € HanexHa caHimapHa obpobka AoinbHo20 0briadOHaHHS,
MOJI04YHO20 iH8eHmaps i dompuMaHHs eumoe caHimapii rid 4Jac rnepe8uHHoI
06pobKu ma 36epicaHHs MOJIOKa.

HaHa cmamms  npucesyeHa  OocCniOXeHHsM  6akmepuyulOHOI
aKkmueHocmi H0O8020 MUUHO-0e3iHiKyro4o20 3acoby «Apaomorny wooo
MiKpogbriopu, fKka mpannsembsCcsi Ha M08EePXHI MOI0OYHO20 0briadHaHHS,
HezamueHO ernnueae Ha b6e3rne4yHicmb ma SKiCmb MOJIoKa | MOJIOYHUX
rpodykmie - 30710mucmo20o cmacdbiriokoka, KUWKOBOI nasuyKu.

LocnidxeHHs1 nposodusnuck 32i0HO PekomeHdauil wodo caHimapHo-
MiKpobiornoaiyHo20 OOC/IOXEHHS 3Mugie 3 M0BEePXOHb mecm-06’ekmie ma
06’ekmie semepuHapHo20 Haansdy i KoHmpornto. [JosedeHo, wo 8 ymosax in
vitro, picm 3o510mucmo20o cmacdbifiokoka i KUWKoeoi nanuyku, 3a 0ii Ha Hux 0,5
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