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Summary. Histological characteristics of adrenal glands of cattle grown on radioactive polluted areas
are presents. It is established that adrenal glands have dark (reddish-brown) color in cattle the experimental
group. Right adrenal gland is heart-shaped shape, the left - bean-shaped. Adrenal glands covered by
connective tissue capsule on the outside, which in most cases, coarse-fibered, with only a handful of cores.
In the adrenal glands cortical and brain substantion is clearly defined. Cortex is built from the ranks of
endocrinocytes, which form three zones: glomerulosa (outer), beam (middle) and reticular (inter). Glomerular
zone of the adrenal gland has a small thickness. It is built with cells that are grouped in glomerules. The
nuclei are round, rarely oval, and generally have a pronounced basophilic properties. Beam area consists
of endocrinocytes, which are arranged in the form of thin, long, parallel trabeculae. The cells of the reticular
zone of the adrenal cortex of adrenal glands are located in the form of branched trabeculae that are
intertwined, forming a-grid style structure. Between the rows of endocrinocytes of the adrenal cortex are the
blood capillaries, separating them from each other. The stroma of the cortical substance of adrenal glands
includes a thin layer of loose fibrous connective tissue that is between the strands of endocrinocytes. Next
to a uniform thickening of the cortical substance delimited areas are found in, which were found in the
glomerular, but most often in fascicular zone of the adrenal glands. These areas consisted of large cells, the
dimensions of which were increased in some times. Histopreparats painting by Van-Giesson showed that
the histologic structure of the capsule of connective tissue dominated by collagen fibers.

The detected changes of histoarchitectonics in the experimental animals indicate the development of
compensatory-adaptive processes owing to action on an organism of ionizing irradiation that manifest in the
form of hypertrophy of the cortical layer of the adrenal glands, adenomatous hyperplasia of cortex and
nodular hyperplasia of glomerular and fascicular zones of the adrenal glands.

Key words: cattle, suprarenals glands, ionizing irradiation, cortical substance, histological
characteristic.
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BIOMOP®OJI0r'IA KICTKOBUX ENNIEMEHTIB NMIE4YOBOIO CYINOBA
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AHomauis. Y cmammi euknadeHo pesynbmamu 00cCriOxeHb KiCmOK rne4yogoeo cyenoba
npedcmasHukie Hadpsidy b6e3kinbosux nmaxie. 3 mMemor nposedeHHs YyHKUIOHaIbHO20 aHarnisy Mmu
8u3Hayvasnu criig8iOHOWEeHHST CmMpyKmyp i1e4yoeoeo cyenoba mix coboro, wo 0ano 3moay 3po3yMimu nesHi
3aKOHOMIPHOCMI IX PO3BUMKY.

Knroyoei cnoea: agppukaHcbkuli cmpayc, biomopghosnoais, emy, HaHOy, nigHiYHUU Kigi, nnevyosull
cyanob, Kicmku.

AkTyanbHicTb npo6nemu. MoyaTtok MOPKOMOriYHOro BMBYEHHSI CKereTa CydacHux nraxis OyB
noknageHun dyHaameHTansHuMmM pobotamm M. OropbpiHrepa, X. lagosa i E. Cenenkn [1; 2; 3].
Posrnapatoun sk KiHUEBY MeTy CBOiIX [JocnifXeHb PO3pobKy 30010rYHOI cucTemaTukv, Ui aBTopu
aKkueHTyBanu yeary Ha MOPiBHAMNbHO-aHAaTOMIYHUX OCOBNMBOCTAX €fleMeHTIB cKkeneta Yy OKpeMux
npeacTaBHUKIB BCiX psAiB knacy nraxis. [JoknagHui onuc Tonorpadii i MakpockoniyHoi 6ygoBu KicTok
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NNevyoBoro nosicy, BUKoHaHun M. ®wopbpiHrepom [1], NPOAOBXKYE 3anuwatucs A0 TenepiwHbOro yacy
OCHOBOIO ANs1 POPMYBaHHS 3aranbHUX | KOHKPETHUX YSABMEHb NPO MOro aHaTOMIlO Y MPeACTaBHUKIB OKPEMUX
psaiB 30kpema i knacy nTaxis 3aranom.

MeHw o6'eMHa $§IK 3a KiNbKiCTIO OOCRiMkeHUX BuAiB, Tak i 3a getanamu MopdonoriyHol
XapaKTepUCTUKM CTPYKTYp ckeneta, pobota X. [agosa i E. CeneHku [4] BigpisHseTbca 6inbLu
Pi3HOCTOPOHHIM MiAX040M A0 aHanisy pesynbTaTiB, 30Kpema 3a paxyHOK yHKUiOHarnbHOI iHTepnpeTauil
MOPONOrYHNX AaHUX.

Ak 3asHavaloTb Aeski aBTopw [5], CBOEPIOHICTIO LbOro eTany po3BWTKY LOCHIIKEeHb Mopdonoril
ntaxis 6yna nigBuLleHa yBara Ao dyHKUioHanbHMX 0cobnMBOCTEl ckeneTa.

Hainbinblwa KinbkicTb pobiT 3 BMBYEHHS CKeneTa Cy4acHWX NTaxiB MpoOBefeHa MepeBakHO Ha
CBINCbKIM NTuULi (Kypsax Ta nepeninkax). Ls TeHaeHuis 36epiraetbes i HUHI. OcobnueicTio 1i € ocnabneHHs
iHTepecy [0 NOpiBHANBbHO-MOPKONOriYHOro BUBYEHHSI M'A3IB Ta CKeneTa Ha 3Ha4YHOMy martepiani [6; 7; 8].
Pa3som 3 Tum, i3 Ginblu cy4acHMX NOPIBHAMNbHO-aHATOMIYHMX POGIT, NPUCB'IYEHNX BMBYEHHIO NTaxiB, cnig
BigMiTUTM po6oTy B.®. Cuua [5] Ta geski po6oTH, WoA0 BUBYEHHS NIEYOBOro cyrnoba sik BUKOMHUX, TaK i
cyyacHux ntaxis [9; 10; 11; 12].

[MWTaHHA eBONIOLINHOIO PO3BUTKY KiHUIBOK Ta cyrnobis xpebeTHuX B3arani Ta nTaxiB 3okpema,
LikaBUTb MopdborioriB Bxe A0CUMTb TpuBanui Yac. OgHak He 3BaXaroun Ha HasBHICTb 3HAYHOI KiNlbKOCTI
poBiT, NPUCBAYEHNX BUBYEHHIO HAMPI3HOMAHITHILLMX NUTaHb ByA0BK Ta MYHKUIOHYBaAHHSA rPYAHUX KiHLiBOK
Ta ix cyrnobie, 3oKkpema i NnevyoBoro, AOCNIAKEHb CKENEeTHUX Ta M’'S30BUX CTPYKTYp Mie4oBOro cyrrnoba,
NPOBEAEHNX HA 3HAYHIN KiNbKOCTI MOPIBHANBHO-aHATOMIYHOrO Matepiany Maike Hemae. OTxe, us
npobnema 3anuwaeTbCsl He BUPILLEHOIO.

MeTta pocnigxeHHs1. MeToto gocnimxeHb 6yno BcTaHOBREHHst GiomopdonoriyHmx ocobnueocTei
CKENeTHUX CTPYKTYp Nie4oBoro cyrnoba y npeactaBHUKIB Hagpsay 0e3kinboBux nTaxis.

Martepian i meToau pocnimxkeHHsA. MaTepian ans gocnimxkeHb 6yno ogepxxaHo i3 doHaiB kadeapu
aHaTtomii TBapuH iM. akag. B. T[. KacbsHeHka HauioHanbHoro yHiBepcuteTy 6iopecypciB i
npMpoaoKOpUCTYBaHHA YKpaiHu, KuiBcbkoro 3oonapky, kadpegpu aHaTomii TBapuH Bpounaecbkoro
npupogHuyoro yHisepcutety (M. Bpounas, lNMonblwia). JocnimkeHHs NpOBOAMNUCE Ha MNpeacTaBHMKaX
Haapsay 6e3kinboBuX NTaxiB y KiNbKOCTi 5 npeACcTaBHUKIB Bi KOXHOMO BUAY, a came: cTpayc acpprKaHCbKUi
— Struthio camelus, emy — Dromaius, HaHpy — Rheidae, niBHiuHni kiBi —Apteryx mantelli.

Puc. 1. Cxema npomipiB ckeneTHUX CTPYKTyp NnevyoBoro cyrnoba nraxis
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Mig yac pocnimxkeHs ckeneTHUX CTPYKTYP NrevoBoro cyrnoba nraxis, KpiMm onucy 6ynoBM KiCTOK, L0
AOro YTBOPIOKTh, 34iNCHIOBaNM ix MOphoMeETpIto 3rigHO 3 po3pobneHnmmn cxemamm (puc. 1) a came: Lco —
[JOBXMWHa kopakoiga; Ao — LUMPUHA Kopakoifia Ha piBHi Moro ocHoBu; A%, — LIMpUHA kopakoida Ha piBHI 2
Oro 4OoBXMHW; A1 — LUMPMHA NPOKCMMAIbHOro KiHUS Kopakoiga; B2 — ToBwuHa Kopakoiga Ha pisHi V2 noro
OOBXWUHW; B1 — TOBLUMHA NpOKCMManbHOro KiHua kopakoiga; Ls — goexuHa nonatku; So — LUMPUHA flonaTtku
Ha piBHI T ocHOBK; S%2 — LWUMpKHa nonaTtku Ha piBHI Y2 Ti AOBXWMHK; S1 — LWMpUHA NonaTku Ha piBHI 1T
KayaanbHOro KiHusi; ¢l — goBxuHa knoumli; L — 3aranbHa AoBXuHa kpyuna (BigcTaHb Big NpoKCcMManbHOro
KiHUA nne4yoBol KiCTKM ao OnCTanbHOro KiHLA
ll-ro nanbus; LH — poBxuHa nnevoBoi KicTkM; Hao — cermeHTanbHWin AiaMeTp MpPOKCUMAanbHOIO KiHLUst
nnevyoBoi kicTkn; Hbo — caritanbHuin giameTp nneyoBoi KicTku; Ha1z — cermeHTanbHUiA giameTp nnevyoBol
KiCTKM Ha piBHi cepeaunHu aiadpiza; Hb12— caritanbHui giameTp nnevoBoT KiCTKU Ha piBHI cepeanHn Aiadisa;
Hai — cermeHTanbHWiA giameTp AUCTanbHOrO KiHUA nneyvyoBoi KicTku; Hbi1 — caritanbHuin giameTp
JMCTanbHOrO KiHLA NreYvoBoi KiCTKN.

OTpumanuii uncpoBuit maTtepian 6yB 0OpoGneHWit CTaTUCTMYHO 3a JOMOMOrOK KOMMKTEPHOT
nporpamm «BIOM». 3 MeTol NpoBeAeHHst (hyHKUIOHANbHOrO aHanisy Mu BM3HaYanu CniBBigHOLUEHHS
CTPYKTYp Nne4vyoBoro cyrnoba Mix coboto, Lo Aano 3amMory 3po3yMiTui NEBHI 3aKOHOMIPHOCTI 1X PO3BUTKY.

PesynbTtatn pgocnipkeHHs. MneyoBuit cyrnob ntaxie — uUe CKMagHWin cyrno®, WO YTBOPEHWit
KiCTKaMK My1e40BOro MosiCy Ta MSeYOBOK KiCTKOK. Hanbinblu po3BMHYTOI 3 KICTOK MiEYOBOro Mosicy €
Kopakoig — KicTka, sika 3a AaHuMKn geskux aBTopis [13; 7] He € Hi roMonorom, Hi aHanorom KopakoigHoro
BigpocTka ccasuiB. Cnig 3a3HauMTy, O KOpaKoif NTaxiB XapakTepu3yeTbCs BUCOKUM CTYNEeHeM pPO3BUTKY,
o obyMOBMEHO PO3BUTKOM M’A3IB KpUna, WO A0 HbOro dikcyloTbes. MNpokcumanbHuiA KiHelb Kopakoiga
dopMye TaK 3BaHM aKpOMiarbHO-KOPaKOIgHUMA BiQPOCTOK, [0 sIKOro dpikcyetbest knounus. CBoiM
OncTanbHUM KiHLEM KOpaKoig ManopyxoMo 3'€4HYETbCS 3 FPYAHUHOW, (DOPMYHOUU KOPaAKOTOHO-TPYANHHWIA
cyrno6.

Puc. 2. CkeneTHi cTpykTypy nneyosoro cyrnoba  Puc. 3. CkeneTHi CTpykTypu nnedoBoro cyrnoba

adpukaHcbKoro cTpayca: HaHay:
1 — nonaTka; 2 — nne4oBui cyrnob; 3 — nnevosa 1 — nnevoBuin cyrnob; 2 — nonarka; 3 — KNYnLS;
KicTka; 4 — cTepHarbHi pebpa; 4 — xopakoig; 5 — nne4voBa KicTka.

5 — rpygHa kicTka; 6 — kopakoig; 7 — knoumus; 8 —
KOPaKOoigHO-KIHOYMNYHE BiKHO.

Y npeactaBHWKIB Hagpsdy 6e3kinboBUX NTaxis (apUKaHCLKUIA CTpayc, HaHAY, eMy, 3BUYaNHWIA KiBi)
CKeneTHi eneMeHTn NnevyoBoro cyrnoba marTb HU3KY ocobnusocTen. 3okpema y adpprkaHcbKoro ctpayca
NNeyvyoBuin NOSIC (pUC. 2) po3TalloBaHUii Maixke napanensHo Ao pebep. Take po3TallyBaHHS, ik 3a3Ha4alTb
nesiki astopu [13], 6yno nputamaHHe GaraTbom AvMHo3aBpam. Kopakoig KOpOTKWIA i 3HaYHO PO3LUNPEHUIA Y
CBOi# ocHoBI. CniBBigHOLIEHHS LWNPUHKM OCHOBM KOpakoiga 4o noro JoxuHu ctaHoBuTb 93,0 %. Knouuus
KOpPOTKa Ta LUMpOKa, 3POCTAETbCA 3 KOpaKoiAOM Ta NMOMnaTKOK, YTBOPHOKYUM ELAUHY KICTKOBY CTPYKTYPY.
Mneyosa KicTka BUOOBXeHA. Ii AOBXMHA BIQHOCHO 3aranbHOT AOBXMHM Kpuna cTaHoBUTL 54,7 %.

Y Hanay (puc. 3) Kopakoig BWUAOBXKEHWM i BY3bKWUI, 3POCTAETbCS Y €OMHY KiCTKOBY CTPYKTYpy 3
nonaTkoto. CriBBIAHOLLUEHHS! LUMPUHM OCHOBM KOpakoida [0 Moro A0oBXUHM cTaHoBUTL 39,2 %. lNonatka
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By3bKa, AyronodibHo BUrHyTa i po3TalloOBYETbLCA NepneHAMKYnspHoO pebpam. Knoumusa npeacrasneHa y
BUIMSAil HeBenuykoro BigpocTka. lNneyoBa kicTka ayronofibHO BUrHyTa Ta CTAaHOBWUTb Maike MOMNOBUHY
(48,5 %) Bia 3aranbHOT AOBXWHU Kpuna.

Y eMy Kopakoif, 3BY>KEHWUI Y LEHTPI i 3Ha4YHO PO3LLUMPEHUIA MpoKcUMarnbHO (puc. 4), Ae 3pocTaEeThbesl
3 nonatkoto. LLnpunHa horo ocHoBW BIOHOCHO 3ararnbHOi AOBXWHWU CTaHOBUTL 57,1 %. JlonaTka By3bka i
posTalloBaHa Maike neprneHouKynsapHo o pebep. XapaKTepHow O0cobnuBicTiO JaHOro Buay € Te, LWo
nonatka Ha 21,7 % goBLia Big nnevoBoi KicTKW. Ha nonatui YiTko BUAINSETLCS 4OCUTL LLUMPOKUA aKPOMIOH,
00 SIKOro Kpinutbcs knoumus. Knwouvui y emy MatoTb BUMMSL TOHEHbKUMX i KOPOTKMX KiCTOYOK, LLO He
3'€IHYI0TbCS Mk COBOH0 | HEe YTBOPIOIOTL BUMOYKY. Kopakoin BuaoBxeHuit i By3bkuit. LLnpuHa ioro ocHoBM
BiJHOCHO 3aranbHoi JOBXWUHM cTaHOBUTL 57,1 %. MpoTe fOBXMHA KOpakoiaa Bi4HOCHO LOBXWUHW Mre4oBOl
KicTkM ctaHoBuTb 83,1%. Knounua npeactaBneHa y BWUrnsgi KOPOTEHbKOT KiCTouku. [neyosa kicTka
ayronofi6Ho BurHyTa. Ti qoBxMHa cknagae hakTUHHO MOMOBMHY AOBXWUHN kKpuna (49,0 %).

Puc. 5. CkeneTHi CTpykTypy nne4oBoro cyrnobta
3BUYAHOIO KiBi:

1 — nonatka; 2 — kopakoig; 3 — ckenet kpuna; 4 —

nreyosa KicTka; 5 — nne4yoBuii cyrnob.

Puc. 4 CkeneTHi CTPyKTypu Nie4voBoro cyrnota emy:

1 — nnedyoBa kicTka; 2 — nnevyoBuit cyrnob; 3 —
rpyoHa KicTka; 4 — kopakoigw;

5 — kntounui; 6 — akpoMm ioH; 7 — nonaTku.

Y 3BuuaMHOro KiBi fonaTtka 3pOCTaeTbCA 3 KopakoigoM (puc. 5), SK i y iHWKUX AOCRimKEHUX
6e3kinboBMX NTaxis. Ii JOBXMHA BIAHOCHO JOBXWHM Ne4YoBOT KicTkM cTaHoBWUTb 80,7 %. Kopakoig kopoTkui
i wupokun. LWunprHa noro OCHOBWM BIOHOCHO AOBXMHW CTaHOBUTE 64,2 %. Knouvuda sigcyTtHa. Cnig
3a3Ha4YMTW, WO KPWIO Y KiBi BiQHOCHO pO3MIipiB camMoro nraxa po3BUHYTE HagsBuyainHoO cnabo. OgHak,
nnevyoBa KicTka Ayxe JoBra BigHOCHO AOBXMHU Kpuna i cTaHoBUTL 66,3 %. MNHeBmMaTM4Ha AMKa Y KiBi, SK iy
iHLWIMX gocnimxeHnx 6ekinboBMX NTaxis, BiACYTHS.

Ha ocHoBi MOpOMETPUYHMX [OCNifKEeHb BCTAHOBMEHO CriBBIAHOLWEHHS CKereTHUX CTPYKTYp
nnevyoBoro cyrnoba gocnigxeHux sugis tadn. 1

Tabnuys 1
CniBBiAHOLWEHHSA CKeNneTHMX CTPYKTYp NneyvyoBoro cyrno6a ta kpuna nraxis, %
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BucHoBku

1. Y 6inbLliocTi nTaxiB KNo4YuLi TpaHCOPMYIOTLCS Y €AUHY CTPYKTYPY Ta YTBOPHOWTL 3a4ebinbLioro V-
nopibHoi cdopmy BUMOYKY. Y GeskinboBux BoHW abo BiACyTHI (HaHAy, 3BMYaliHWIA KiBi), abo 36epiraioTb
CaMOCTIilHICTb (eMy), abo X pa3oMm i3 flonaTkow Ta KopakoigoM hOpMYLOTb €AMHY KICTKOBY CTPYKTYpY.
JlonaTtka siBnsie co60to BMOOBXEHY, BY3bKy, LIabnenoaibHoi hopmu KiCTKy, 3Ha4YHO pO3LLUMPEHY kayaanbHo,
LLl0, Y CBOO Yepry, CTBOPIOE AoAaTKOBY NnoLy Anst dikcauii noTyxHMx m’asis. Kopakoign sBnsaTs coboo
MacUVBHi CTOBMOMOAIBHI KiCTKM, LLO CyrytoTb ONOPOIO NeYoBOro cyrrnoba.

2. Kpuna nraxiB MOBHICTIO 3BiMbHEHi Bia Oyab-SKMX OMOPHMX CYHKUiA, X ponb, 34e6inbLioro,
3BOAMTBLCSA A0 NOMbOTY, WO Haknagae CBOT BiAOWUTKM Ha CTyniHb PO3BUTKY MEYOBOT KiCTKK, SIK CKNagoBol
nneyoBoro cyrnoba. HangoBLua nneyoBa KicTka, BiGHOCHO 3ararnbHOT JOBXWHU CKENETY Kpuna, BUSIBNEHa Y
3BMYarHoOro Kisi (66,3 %). Lle Bkasye Ha Te, L0 4YMM JOBLUA NfeYoBa KiCTka, TUM MeEHLLE MPUCTOCOBAaHICTb
[0 NonboTy.
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onpeaeneHHble 3aKOHOMEPHOCTU UX Pa3BUTKS.

KntoueBble crioBa: achpukaHcbkuil cTpayc, GUoMopdonorusi, My, HaHay, CEBEPHBIN K1BW, MNEYOBUI
Cyrno6, KOCTKM.

BIOMORPHOLOGY OF BONY ELEMENTS OF SHOULDER JOINT OF REPRESENTATIVES OF
SUPERORDER INFRACLASS
Melnyk O. O., melnik_oo@nubip.edu.ua

Summary. The article presents the results of studies of bones of shoulder joint of representatives of
superorder Palaeognathae. For the purpose of conduction of functional analysis, we determined the ratio of
structures of the shoulder joint between each other. This allowed us to understand certain patterns of their
development.

The shoulder joint of birds is a complex joint that is formed by bones of the shoulder girdle and
humerus. A coracoid is the most developed bone of the shoulder girdle. It should be noted that coracoid of
birds is characterized by a high degree of development, which is caused by the development of muscles of
wing that are fixed to it. The proximal end of coracoid forms a so-called acro-coracoidal process, to which a
collarbone is fixed. The distal end of coracoid is connected to sternum, thus forming a coraco-sternal joint
that is characterized by low motility. Coracoid is a very strong bone, one its end supports a wing, the other
sets against the sternum which creates a secure basis for coracoid. A scapula immovably connects with
coracoid or fuses with it into a single bony structure. At the place of junction of scapula and coracoid there
is a glenoid fossa to which the humeral head enters, and thus a shoulder joint is formed.

In the representatives of the superorder Palaeognathae (African ostrich, rhea, emu, common kiwi)
skeletal elements of shoulder joint have a number of features. In particular, the scapula and coracoid
transformed into a single bony structure, and in African ostrich this structure also includes the collarbone. It
should be noted that in emu clavicles are thin and short bones that, like in African ostrich, does not form a
fork. In rhea and kiwi clavicles are absent as separate structures. We believe that these species never had
them at all. The humerus of African ostrich and kiwi is elongated, and in rhea and emu — bowingly curved.
Its length relatively to the total length of wing is: in ostrich — 54,7%, in rhea — 48,5%, in emu —49,0%, and in
kiwi — 66,3%. However, it should be noted that emu has a very little wing, which is in 21,7% smaller than the
scapula’s length. The kiwi's wing is unusually small, relatively to the size of body, and its humerus is only in
19,3% larger than the scapula’s length. In studied Palaeognathae birds, a pneumatic fossa of humerus is
absent. This fact allows us to confirm the opinion of some authors that Palaeognathae birds have never
flown.

Key words: biomorphology, ostrich, emu, rhea, north island brown kiwi, shoulder joint, palaeognathae
birds, humerus, bones.
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