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DYNAMICS OF MORPHOMETRIC PARAMETERS OF THE INTESTINE AND AGGREGATED
LYMPHATIC NODULES OF RABBITS 20 AND 30-DAY-OLD BREEDS HILLA
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Summary. The study of rabbits breed Hilla 20 and 30-day-old. Identified measurements rabbits
body, basic morphometric parameters of the small and large intestine, and macroscopically investigated
intestinal lymphatic structures. Noted characteristics of the structure of the rabbit's intestine that are
associated with use of rough and fiber-rich food: the presence of lymphoid diverticulum at the end of the
small intestine, highly developed large intestine, cecum is large and has a spiral folds and ends with
appendix. The most developed lymphatic structures detected in jejunum and ileum.

Determined the live weight and body length each group of rabbits which was by 20-day-old rabbits
— 339,50+3,36 g, 23,24+0,66 cm and by 30-day-old rabbits — 625,5046,92 g, 31,04+£0,81 cm. Established
that despite increase in body weight about 1.84 times 30-day-old rabbits compared to the 20-day the
percentage of the intestinal mass to body mass is about 6%. The total length of the intestine is greater than
the length of the body rabbits in both groups nearly 10 times. This points to a direct proportional increase in
weight and length of the intestine relative to the weight and body length rabbits selected age groups. The
macrometric performance of the intestine's parts increases asynchronously. Noted that the longest part of
the intestine, at any age period is jejunum and the widest and heaviest — cecum.

A total coloring method by Hellman installed the largest number of nodular lymphatic tissue of the
intestine free edge. Macroscopically find most developed intestinal lymphatic structures — aggregated
lymphatic nodules, 3-5 pieces on the free edges of the jejunum and ileum. The aggregated lymphatic nodules
placed asymmetrically on the free edges of the jejunum and ileum, a distance of approximately 24 cm from
each other. Often, their shape was oval, round or rarely wrong. The size of the aggregated lymphatic nodules
in 20-day-old rabbits is about 5 x 7 mm and by the 30-day - 5,5 x 8 mm. Noted the increase in their area of
1.25 times 30-day-old rabbits compared to the 20-day-old rabbits.
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BIOMORPHOLOGICAL FEATURES OF BONES OF HIP JOINT IN
SOME REPRESENTATIVES OF THE ORDER GRUIFORMES - ORDO
GRUIFORMES
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National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Summary. Biomorphological features of bones of hip joint 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 provides the body’s confinement between two limbs in the
gravitational field of the Earth. It was defined that the bones, which form the hip joint of the studied species
of birds, are different in shape and size.

Key words: birds, biomorphology, hip joint, demoiselle crane, grey crowned crane, common crane,
sarus crane, purple swamphen, great bustard, common moorhen, bones.

Morphological study of the skeleton and muscles of modern birds were initiated by fundamental work
of Furbringer M. (1888), Gadow H., Selenka E (1891; 1893). In these studies the authors focused on
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comparative anatomical features of the skeleton in some of representatives of all ranks of class of birds [4;
6].

A major methodological shortcomings in the study of morphogenesis of muscle tissue 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 of close relationship between form, structure and
function of the musculoskeletal elements in the gravitational field of the Earth (2013) [1; 2; 3; 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, 2011-2015). Some studies were conducted on the basis of 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) (2002) [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
expressed 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 expressed in Anthropoides virgo,
Balearica regulorum, Grus grus et Grus
antigone, in which concavity is slightly
convex. Most smooth transition (the angle
is not expressed) is observed in Porphyrio
porphyrio, Gallinula chloropus et Otis
tarda. 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.

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 for 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. The proximal end of the femur lateral dorso-cranial side has not clearly defined tuberkulum femoris.

According to our scheme of 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 the 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
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times less than the 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 of 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 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 %).
Conclusions

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 %. 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.

The presence or in varying degrees of severity of 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.
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®ONOI4YHI OCOBJIMBOCTI KICTOK TASOCTEMHOBOIO CYI'TIOBA Y OEAKUX
MPEOCTABHUKIB PALQY XXYPABINEMNOAIBHMX — ORDO GRUIFORMES
Opysb H. B., K.BET.H., acucTeHT, druz_nv@nubip.edu.ua
HauioHanbHuiA yHiBepcuTeT GiopecypciB i NpMpoaoOKOPUCTYBaHHSA YKpaiHu
AHOTaUisi. Ha ocHOBI NOpiBHANBHO-aHAaTOMIYHOrO aHanisy, BuknageHo 6iomopdonorivyHi oco6nmBoCTi
KICTOK TasocTerHoBoro cyrnoba y pfeskux BuaiB ntaxiB psigy KypasnenodibHux. BcraHoBneHo, wWwo
GioMmopcbonoriyHi  0COGNMBOCTI  KICTOK Ta30CTErHOBOro cyrnoba ntaxiB 0OymoOBneEHi crneundiyHum
Gineganiamom, Lo nonsrae y po3TallyBaHHi OCi Tina BigHOCHO Ta30BMX KiHLIBOK Ta 3abe3nevye yTpuMaHHs
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Tina Mk gBOMa KiHUiBKaMy Yy rpasiTauitHomy noni 3emni. BusHayeHo, WO KiCTKM, AKi chopmytoTb
Ta3oCTerHoBumi cyrnob y AocnimxeHux BUAIB NTaxiB BiApi3HATECSA 3a (hOPMOIO Ta po3Mipamu.
KntoyoBi cnosa: ntaxu, 6iomopdhonorisi, Ta3ocTerHoBui cyrnob, KicTku.

BOMOP®DOJIOMNMYECKNE OCOBEHHOCTM KOCTEW TASOBEPEHHOIO CYCTABA Y
HEKOTOPbIX NMPEOACTABUTENEN OTPALA XXYPABNEOBPA3HbLIX — ORDO GRUIFORMES
Opysb H. B., k.BeT.H., acucteHT, druz_nv@nubip.edu.ua
HaujioHanbHWi yHiBepcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHS YKpaiHu

AHHOTauus. Ha OCHOBe CpaBHUTENbHO-aHATOMUYECKOTO aHanusa, N3MOXEHBI
6romopdonoruyeckne ocobeHHOCTM KocTeln TazobeqpeHHOro cyctaBa y HEKOTOPbIX BUAOB MTULL OTpsSaa
>KypaBneobpasHble. YcTaHoBneHo, 4To Guomopdonornyeckme ocobeHHOCTM KocTel TaszobeapeHHOro
cycTtaBa nTul, 06ycnoBneHsl cneuyuduyeckum bruneaanvM3amMomM, KOTopbIi 3aKMnioYaeTcs B pacronoXeHun ocu
Tena OTHOCUTENBbHO Ta30BbIX KOHEYHOCTEN 1 06ecneunBaeT yaepxaHue Tena Mexay AByMsi KOHEHYHOCTSIMU
B rpaBuTaLMoHHOM none 3emnu. OnpeaeneHo, YTo KOCTU, KOTopble (hOPMUPYIOT Ta300eApEHHbIN CyCcTaB B
nccnefoBaHHbIX BUAOB NTUL OTNMYaOTCSA No hOpPMe 1 pasmepam.

KntoyeBble crnoa: nTuubl, Guomopdonorus, TazobeapeHHbI CycTaB, KOCTU.
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AHomauiss.  BcmadosrneHi  onmumarnbHi  napamempu  0goxemarHo20  HernpsmMozo
iMyHoegicmoximiyHo20 Memody OiazHOCMUKU npu UUPKOSIpYCHIill xeopobi ceuHel. [ocnidxysanu
pazMeHmMuU comMamuyHUX ma eicuyeparnbHUX iMgbamuyHUX 8y3rie, epaxosyoyu mporism 36yOHuKa
x80pobu. brokyeaHHs akmueHocmi eHO02eHHOT nepokcudasu rnpogodusiu PO3YUHOM epoKcUdy 800HIO y
memanoni. OnmumarnsHUMU rnapamempamu 0emMacKysaHHs aHmuzeHie 6yna 0eoKkpamHa MiKpOXeusiboea
06pobka 3pisie Mo 3 xsunuHu npu nomyxHocmi rnedi 600-800 Bm. besnocepedHili aHani3 nposodunu 3a
00roMOo20t0 MOSTIKMOHANbHUX MEPBUHHUX aHmMumincrneyugiyHux 00 aHmMueeHi8 UUupKosipycHOI xeopobu
ceuHell ma emopuHHUX aHmumin npomu IgG kpons, siki MideHi nepokcuda3ow xpoHy. [dns sizyanizauii
iMyHHO20 3abaperneHHs 8ukopucmosysanu po3duH 3,3-OiamiHobeH3uduHa mempazidpoxnopuda, e
pe3ynbmami 4020 eusiensiNuUCh OiNsIHKU 3 KOHMPAaCHUM KOpu4yHesum 3abapesieHHsIM. Briepwe susHa4eHo
83aEMO38’5I30K MiXK XapakmepoMm ma cmyrneHeM aupa3Hocmi namomMopghosioeiyHUX 3MiH y fliMgbamuyHuUX
8y3nax, 3anexHo 8i0 cmadii po3sumky xeopobu ma pieHeM ekcrpecii imyHozicmoximidHux mapkepis. Y
pesynbmami KOMMIeKkcHo20 00CniOXeHHS po3pobrieHi Kpumepii OUiHKU eKcrpecii imyHoaicmoXiMidHUX
MapKepie 3a UUpKOo8IipyCHOI iHtheKuii ceuHed.

Knroyoei cnosa: imyHozicmoximiyHul memod, aHmumino, iMyHHe 3abaperieHHsi, demacKysaHHs
aHmueeHis, 6510Ky8aHHs1 eHO02eHHOI nepokcudasu, yupkosipycHa xeopoba ceuHedl.

AxkTyanbHicTb npo6nemu. Po3pobka edekTuBHOI crpaTerii npodinaktmkm Ta 6opoTbbu 3
iHpekuinHMMKN xBOpoBGaMM 3anexuTb Bif CBOEYACHOrO SIKICHOTO MPOBEAEHHS KOMMMekca nabopaTtopHUx
pocnimpkeHb. CyyacHa fiarHocTvka  iHQPeKuinHMX XxBopoO, 3bepiratoum CBOT  TpaguuinHi  pucwy,
XapaKkTepu3yeTbCs MOCTINHMM YOOCKOHANEHHSAM BiJOMMX NMPUINOMIB i METOAIB iX PO3ni3HaHHA Ta NOLUYKOM
HOBUX, eDEKTUBHILLNX, Y TOMY Ynchi ekcrnpecHux [1,3,7,12,13].

HeobxigHicTb noaanbLIol po3pobku MeTOAIB AiarHOCTUKK iHMEKLiHNX XBOpo6 3yMOBreHa psiiom
npuymH. Hacamnepen, 3 4acoM NMOMITHO 3MIHIOETbCS MaToreHes i KniHiYHa kapTuHa iHEKLiIMHNX XBOPOO.
BigsHavyaeTbcs TeHAeHLUist 4O 30iNbLUEHHS KiNbKOCTi NaToMopdosiB, a Takoxk atunoBmx opm iHeKuUitHnx
XBOpO0 i3 3aTsHkHUM nepebirom. 36inbLIYETLCS KiNMbKICTb 3MiLLaHNX 3aXBOPOBaHb, CMIPUYMHEHMX OQHOYACHO
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