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AHATOMIA I ®I310JIOIIS JJIOAAHU I TBAPUH

VK 598.2:591.481.1

IHOPIBHSAHHA HUTOAPXITEKTOHIKH KOPH MO30O4YKA IITAXIB
PI3BHUX EKOJIOTTYHUX I'PYII

A. A. Omenvkoseuwv, M. B. Bepe3siok

Bonuxcbkuii HanioHanbHUH yHiBepcuTeT iMeHi Jleci Ykpainku, kadeapa 3o00iorii.

Hasedero pesynbmamu 00cnioxiceHHs yumoapximekoHixy Kopu MO304Ka Nucku eeponeiicokoi (Fulica atra),
nepenena 3suyaiinozo (Coturnix coturnix), zonyba npunymus(Columba palumbus), kypku ceiiicexoi (Galus
galus). Bcmawosneno 3anexcHicmv Midc cmyneseMm pyxoeoi akmugHocmi, wo nog’szaHa 3
cepedosuugem scumms ma pozsumkom Cerebellum yux meapun.

Knwwuoei cnoea: nmaxu, Mo3040K, KOpa MO304KA, YUmMOApXimeKmoOHIiYHUL wap, HeUpoH.

Omelkovets’ Ya. A., Berez’uk M.V. Comparison of citoarkhitektoniki cerebellumt of birds of
different ecological groups. The results of research of citoarkhitekoniki of bark of cerebellum of (Fulica atra),
(Coturnix coturnix), (Columba palumbus), (Galus galus). Dependence is set between the degree of
motive activity which is related to the environment of life and development of Cerebellum of
these animals.

Key words: birds, cerebellum, bark of cerebellum, citoarkhitektonichniy layer, neuron.

Beryn

Mo3040K — L€ CTPYKTYpa, 3araipHuii miaH OynoBH skoi MaiDke He 3MIHMBCS Y MPOLECI €BOMOLIKHOIO
PO3BMTKY TBAPUHHOTO CBiTy. OnHak, po3Mipu Mo3ouka i obcar foro ¢yHkuii icToTHO 3a3Hanu 3MiH. Mo3ouok €
THTOBOK HAJICETMEHTAPHOIO CTPYKTYPOI, adepeHTHI Ta edepeHTHi 3B’ A3KH AKOT MOUMHAIOTLCA 1 3aKIHYYIOTHCS B
iHWMX Bipainax mo3ky. Biu BrumBae Ha QyHKUii JeSKMX aBTOHOMHHUX LEHTPiB, MPOTE FOJOBHA WOTO POJb — Mg
3a6€e3MeYeHHs Y3roMKeHOT PyXOoBOi aKTMBHOCTI, MONONAHHA B MOTODPHMIII JBOX OCHOBHUX BIACTHBOCTE# Macu —
TSOKiHHA Ta iHepiii, ninTpuManHs 1no3u [9]. Mo3ouyok — roNOBHHH KepiBHUH OpraH pyXoOBOI CHCTEMH, AKUH
37iliCHIOE KOOpAMHALIIO i KOHTPOJb YCIX BMAIB pyXiB — Bi NPOCTHX PYXOBHX aKTiB JO CKIaiHuX (opm
noBeAiHKOBOT pyxoBoi aktuBHOCTL. CTtyninb po3Butky Cerebellum 3anexuTh Bif 6arathox (axTopis, 30KpeMa
Bi/Jl CKITaIHOCTI PyX0OBOT aKTUBHOCTI KOHKPETHOTO BHIY TBapuH [6].

He auBasuyuch Ha Te, mo y ¢izionoriynoMy Ta Mop¢oioriyHOMy IUTaHI MO30YOK XpeOeTHHX
BUBYEHHI NOCHTH N06pe, icHye HeGarato mpaib aBTOPH AKMX AAIOTh KOMILUIEKCHE MOPIBHAHHA ioro 6ynosu y
Pi3HHX KJacax, i e MeHIle TakuX, AKi 6 BigoOpaxann Makpo- i MikpoMopdonoriani 0co6uBOCTI 6yA0BH LBOTO
Bi/UIiNy MO3KY B NMPEACTABHMKIB PI3HMX €KONOMIYHMX IPYN B CEpeiMHi TOro yu inmoro knacy. Hakonuueni
Cy4acHOI HAYKOK JaHi MEPEeKOHIMBO 3aCBiAdyiOTh HEeOOXimHiCTe BiAMOBH Bill TPSMOJIHIAHMX yABICHb NPO
€BOJIIOLIIO IOJIOBHOTO MO3KY 3arajioM Ta Horo okpeMux Biaminis 3okpema [1,5]. Jlns oTpMMaHHA YiTKUX YSBIEHD
npo epomonito Cerebellum Ta BninB Ha Horo OyA0BY aganTUBHMX NPUCTOCYBAHb BUBYEHHA L€l CTPYKTYpH B
OKpeMHX “HaiOUIbLI  THMOBUX TNPEACTABHMKIB DIi3HUX KIaciB HeAOCTaTHbO. ToMmy 0coOnMBOI aKTyanbHOCTI
HabyBalOTh KOMIUIEKCHI MOpPQO-eKOIOTIHHI AOCHIIKEHHA MO304Ka Yy NPEACTABHHKIB Pi3HUX €KOJOTTYHHMX
rpyll B CepeduHi KOXKHOrO KJIacy Ha3eMHHX XpeOeTHHX, pe3y/bTaTW AKWMX [HO3BOJIAIOTE HE JIHIIE BHABIATH
BigMiHHOCTI B OyQOBI LBOro BiMITy MO3KY, BUKIMKaHI ajanTaliclo g0 THX Y iHIUMX YMOB HABKOJHMUIHBOIO
cepesioBHILa, ajle i MPOCTEKMTH CXOXKI TeHIEHLIT eBOMONIHHAX NePeTBOPEHD B EKONOTIMHAX IPYNax PisHUX KiIacis
[7]. Ocob6nuBuii iHTepec CTAHOBUTH HOCIIKEHHS L€l CTPYKTYPH Y NTaXiB — TBapHH, SKi ONAHyBAJIM NOBITPAHMIA
npoctip. JlokoMouis NTaxiB XapaKTepU3yeTbCs 3HAYHOIO AMHaMikolo pyxiB, mo noTpebye wiTkoi koopamHawii
pobotH M’s3iB.

Mera JocnikeHHs - TOPIBHATH OCOOJMBOCTI UMTOAPXiTEKTOHIKH KOPM MO304YKa JIMCKM €BPONEHCHKOI
(Fulica atra), mepemena 3pudaiinoro (Coturnix coturnix), romyba mpumytss (Columba palumbus), kypku
cificekoi (Galus galus)i naTh HOACHEHHA BUABJEHHM BiAMIiHHOCTAM B MOpPQO-€KOJOTiYHOMY
acnekti. Llit MeTi Oynu MiAMOPAXKOBaHI 3aBAAHHA:

1. nposectd MakpoMopQonoriyHe TOCIIHKEHHS MO304YKa MPEACTABHUKIR Pi3HHX €KOJOTIYHHX [PyM Taxis,
30KpeMa BU3HAYMTH aGCOMIOTHY Ta BITHOCHY Macy, 06’eM ui€i CTpyKTypu y 06'eKTiB 1OCTiIKEHHS;
2. 3IIHCHATHM LMTOAPXITEKTOHIUHE JOCII/KEHHA KOPH MO30UKa Y BUILE 3rajlaHy TBAPUH,
3. mpoaHali3yBaTH KLUIbKICHI CHIBBifHOWEHHA Ta WUIBHICTH PI3HUX TUMIB HEHPOHIB B TOMOJOIIYHHX
~ crpykTtypax Cerebellum gocnimkyBaHux BUAIB;
4. npoinmekcyBaTH OTpMMaHi JaHi (iniifiHi BUMipH HeMpOHiB, TOBIIMHY LMTOAPXiTEKTOHIYHWX wWIapiB
KOpH) I TIOAAJBLIOTO NOPIBHAHHA Y TBapHH i3 Pi3HUMH PO3MipaMu Ta Baroko Tijia i MO3Ky;
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5. mnopiBHATH OYNOBY AOCIIPKEHUX CTPYKTYp y MPEACTABHHKIB PI3HUX €KOJIOTIYHMX IPYII Kacy Aves;
6. 3OIHCHATM aHali3 BHMABJEHUX BiAMIHHOCTEH B MOP(O-€KONOTiYHOMY Ta €BOMIOLIHHO-EKOIOTIYHOM)
acmekTax 3 BpaxyBaHHIM €KOJIOri4HOT POJIi MO30UKa;

MarTepiaju Ta MeTOAH

Martepianom ana JOCHiIKEHHA CIYTyBaB MO3040K meperneia 3BUYaiHOTO — 5 €K3eMIIAPiB, TUCKH
eBponeiicbkoi — 5 exsemiusapi, rony6a npunyTtHsa (Columba palumbus) — 5 ek3emMnnapiB, KypKu
cBilicbkoi (Galus galus) — 5 exsemmnaApis.

3a6iii TBapuH, dikcauilo MaTepiany, BUrOTOBJIEHHs cepiiiHuX 3pi3iB Ta ix ¢dapOysans 3a @. Hicmem
NPOBOJMIIM 3TiHO 3aTAILHONPUIUHATHX METOIHK [5].

Maca Tina ¢ikcoBaHMX TBAPHH BU3HAYAJIACS HA AHANITHYHMX Tepe3ax (TouHicTb 1,0 Mr), a MO30uka — Ha
Top3iiHuX (TounicTh 0,1 Mr).

ToBwnHy KOpH, il OKpEMHX WUMTOAPXiTEKTOHIYHMX LIApiB Ta JIHiHHI pO3Mipu HEHPOHIB BHUMIPIOBAIH
IBHHTOBUM OKYJSpPHUM MikpomeTpoM MOB -1-16.

. T .2 by 3 ;
OG6’eM HEpBOBHMX KJIITUH BU3HAYalu 3a GopMynoLo: V = —6—ab — Je a — TO3/10BXHIi aiaMeTp KIiTHHH, b —

nonepevHuit AlaMeTp KIiTHHH.
LlinpHicTs HelpoHiB Bu3Hauanu 3a ¢opmynoo: Ny= Nai/Di, ne Nai — KiIbKicTh HeHpOHIiB.
NigpaxoBaHMX HA OJMHMII IJIOLII BUNAJKOBOTO 3pi3y, Di - cepeHiil “TaHreHUiHHMHA" niamMeTp wiitTuny [5].

OckinbKy po3MipH i Maca Tijla Ta MO3KY JOC/IIKYBaHHX TBApHH BiJPi3HAIOTHCSA, NOPIBHIOBANHUCA HE JiHiHHI

n .
NOKa3HUKH, a iXHi iHAekcH, No6yTi 3a popmynoro: [ = T (me n - nNiHIHHUHA MOKAa3HHUK, V- 00’€M rOJIOBHOTO MO3KY )
V

[4].
Pi3Huia noxasHukis BBaxkanacs gocroipHow mpu p<0,05 3a kputepiem CTbrofeHTA.
MareMaruyHa 06pobka JaHMX BUKOHYyBasacs 3a JonoMoroto nporpamu Excel-2007 na IMTK "Celeron-800".

Pe3ysibTaTi Ta 00roBOpeHHs
Ho cToBGypa MO3Ky MO304YOK KPIlUTBCA IBOMA INapaMu HDKOK — mepexHiMu H 3aanimu (pediculi anterior et
posterior). UucensHuMHU 6Opo3HAMU BECh MO30YO0K MOAUIAETHCA HA AECATH AOJBOK, 110 00 €IHYIOTbCA B TPH HOIL.
Jonbky BapiiolOTh K 3a PO3MIPOM, Tak i 3a BHYTpilUHBOW CTPYKTYporw [7]. Cniau mepenHsoi i 3aauboi 6oposen
NPUCYTHI BxKe B eMOpiorenesi mraxis. I{iMu GOpo3HamMu MO304YOK ALIMTHCA HAa NeEpelHiH, cepeiHii Ta 3amuii
Binzinu. ITopoXXHUHOIO MO304KaA € YeTBEPTHIA LILTYHOUOK [9].

Tabmuusa 1. PesynstaT MOpdoMeTpHUHUX DOCHIKEHb MO30UKa NMTaxiB.

Ilepenen Tony6
I Kypka - JIncka
OKa3HHKH 3BUYAHHMIH o NpPUNYTEHb
JOMaLTHS eBponeiicbKa
] 2 3 4 5
n=5 n=5 n=5 n=5
1500
Maca Tina (r) 27,0 350+0,5 700+3,1 304,5+9,1
Maca royniosHoro 1,5
Mo3Ky () 3,8+0,3 £0,009 3,6+0,02 2,540,2
Bignocna maca
roJiIoBHOro Mo3ky (% 0,25 0,29 0,52 0,82
BiJl MacH Tina) i
Maca Mo304ka(r) 0,4 0,1 0,35 0,3
BinnocHa maca
MO304Ka (Bix MacH 10,5 10,0 14,5 12,0
TOJIOBHOr0 MO3Ky %)
Cope/ti 251,0 260,3 369,1
TOBILOMHA KOPY MO30YKa 74 +7.0 £93 389483
(MKM) ’ ’ ’
I 160,9 200,3 241,1 288,1
Monexynapuuii ma,
ToBuMHA (MKM) 110+4,1 1522 f 190+2,7 l 180 +3 §
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I 70,5 117,2 124,2 140,3
Kowukonodoioni knimunu
a(MKM) iéz 10,9+1,7 8,4£1,7 7,9+1,0
B (MKM) 8,8+1,7 7,9+0,9 5,1£0,1 4,5+0,4
180,0 150,1
V (mxm’) 23143,9 58 oy 125,042,7
[{inpHicTH(B1 60502 63524 70320
o) +71 +132 +470 70510105
Sipuacmi knimunu
a(MKM) 8,4+1,1 6,9+1,5 6,1+£0,13 5,0+0,14
B (MKM) 6,1+0,9 4,2+0,09 3,7+0,09 3,010,1
V (MkM?) 70,2+15 58,8+1,3 55+5,1 45,713
HlineHicTs(B1 68395,7+1 71351 77495,5
MMS) 53 +224 4253 75481,0:f:]97
S CT— Kypka Hepenfn , J}ncxa I'ony6
AOMaIHSA 3BHYAHMI eBponeiicbKa NpHUNyTeHb
Tanzniiinuii wap
ToBLuHa 37,0
S 28,6+3,4 22,1x1,1 28,5%1,2
| 23,7 22,0 14,4 15,1
Knimunu Iypkinee
a(MKMm) ig? 17,5+2,1 20,9+0,7 21,8+1,4
B (MKM) 6,8+1,5 8,9+1,6 11,7+0,5 13,3+1,7
V (o) 983,2 1055,2 1310,0
+17,4 £13,7 +15,1 1576,3+15,7
inpHiCTH(B] 24769 23648
”st) ( 34 73 2095458 1873148
3eprnucmuii wap
105,7
ToBIHHA (MKM) 42 1 124+3,9 15743,1 16145,7
| 67,7 95,3 102,6 119,2
Knimunu 3epua
4,5+
a(MKM) 0.08 4,1x0,1 3,0+0,08 2,4+0,05
& (ot} 3’3:; 4,120,1 3,0+0,08 2.4+0,05
V (MKm®) 20464; 20,0+3,1 15,8+0,9 10,3+0,7
IlinpHicTh(B1 1000542+ 1013745+3 1415776+
) 4521- 981 4453 Tel2davaaly
Knimunu I'onvoxci
- ”1";* 15,041,0 13,0£0,5 10,1419
B (MKM) 9,5+0,7 8,0+0,5 7,0+0,7 6,0+0,7
V (MkM) 374+4,5 367+3,2 2357’10 214,0+4,5
IinbHicTH(B1 1005 1092,1
MM°) +4] 109234 +78 135341

a — MO3MOBKHIH AiaMeTp KIITHHH; B — ITONEPEYHHIT giaMeTp KIiTHHH ;V — 06’eM nepekapioHy; I — BirHocHa
BENIMYMHA — iHJIEKC, OTPUMAaHWH IiNEHHAM BiIHOCHOTO JiHIHHOTO TOKa3HWKAa Ha KOpiHb KyOiuHMH Bim Macu

F'OJTOBHOIO MO3KY.
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Puc. 1. Kopa M0o304Ka KypKku HOMalunboi: 3a6apeienns no Hicmo; 36itemenns x100.
1 — 6ina pedoBHHa; 2 — 3ePHUCTHIA Wap; 3 — MOJEKYJIAPHUIL Map; 4 — raHIIii Huif wap.

Puc. 2. Knitunu xopu Mo3ouka romyGa npuimyTas: 3aGapsienns no Hicmo; 36inemenss x400. 1 — kiitunu-3epHa; 2
— MOJIEKY/IApHUiA wwap; 3 — KiritAHd ITypKiHbe. :
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Puc. 3. Kopa Mo304Ka Jiicku €Bponelicbkol: 3abapsnenus o Hicro; 36insmenns x100.
1 — KOIMKOMONiIOHI KIITHHH MOJICKYJIPHOTO Imapy; 2 — 3ipyacti KIiTHHHA MOJCKYJIAPHOro miapy; 3 — ranrmiifHmii
map.

Puc. 4. TonoBHMi MO30K KyPKH HOMaIIHb01. Burasn 3pepxy.
1- miBxysi MO3Ky; 2 — HIOX0Bi uHOynuHy; 3 ~ 30poBi Homi; 4 — ByIlKa MO304Ka; 5 — MO3090K; 6 — HOBracTuii
MO30K.
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Puc. 5. 'onosHui Mo3ok rony6a npunyTHA. Burnsaz 360ky.
1-  miBkyni MO3Ky; 2 — HIOXOBI LOYITHHNA; 3— MO304Y0K; 4 — TOBracTuii MO30K; 5 — 30poBi xoui

Puc. 6. I'osnoBHMI MO30K nepernena 3BudaifHOro. Burysiza 360ky.
1- MO03090K; 2 — ByNIKa MO304YKa; 3 — JOBracTuii mMo30K; 4 — 30poBi fnoni; 5 — miBKym Mo3Ky; 6 — HIOXOBI
OROYTHHU.
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q
c. 7. FonoBHu# MO30K JNHMCKH €Bporelicbkoi. Burmsan 360ky.
- 3oposi momiy; 2 — KoBracTaii M030K; 3 — ByIUKa M0304Kka; 4 — MO30YO0K; 5 — IMIBKYJI MO3KY; 6 — HIOXOBI
[UOYHHH.

OcHOBHY 4acTHHY MacH MO304YKa NTaxXiB CTAHOBHTH TLIO Mo3ouka (corpus cerebelli) (puc. 4, 5) Bymika
309ka (auriculae) au xnanots (floculi) possunyTi cnaGo. Ilg dacTuHa € HaiinpeBHimMM (QYHKIIOHANLHAM
7TpoM, IO 3a0e3nedyye piBHOBAry Tija Ta NOB’A3aHa 3 BHYTpIlUHIM ByxoM. BoHa npeicTaBiieHa NEPEBaXKHO
epaibHAMY 9aCTHHAMY IPaHyNspHOTO Wapy, inmi mapu ToHki [1]. BinnocHa Maca ronoBHOTO MO3KY i MO30uKa
1 J0CNi/UKeHUX BU/iB Oinplna y romy6a Ta aucku. IIpy npoMy pi3HMIA IKMX MOKa3HUKIB JOCHTHL 3HAuHa (Tabil.
110 MOJKE CBIIYMTH MPO NPHMIiTHBHICTh HOBEMIHKOBHX Ta PYXOBHX PEaKLiif KypornoaiOHux.

B Mo30uky nrTaxiB BHAINAIOTE MemianbHe Ta JatepanbHi supa (nucll. cerebelli medialis et lateralis).
ZiafTbHe Apo po3TamoBaHe B 6asanbHil yacTuri Mo3oukal1].

Jlns BCix MTaxiB XapaKTepHa HAsSBHICTH KOPH, IIO YTBOPIOETHCS B Pe3YJIbTATi Mirpauil KIiTHH IO MOBEPXHI
wouka [6]. Kopa Mo3ouka BianineHa Bif nepeBeHTPHKYIIPHOI 00NAacTi CKyMYEHHAM NPOBIXHUX HUIAXIB, WIO
oproTh Giny pedorudy. [icronoriufa crpykrypa KOpH MO30YKa NTAXiB XapakTepHa IS BCIX XpeOGeTHHX:
[L1410Th MONEKYNApHuH (Stratum zonale), ramrmifi Huii (stratum ganglionare) i 3epEucTuit mapu (stratum
nulosum) (puc.1, puc. 3).

BixHOCHa TOBIIMHA KOPH 3arajioM, Ta il MOJIEKYJIIPHOTO i 3¢pHHUCTOTO LIapiB 30KpeMa cepel AOCIiKyBaHHX
18 3pOCTAIOTh Y TAaKOMY NOPSAKY: KypKka QOMAIlHs, [epene 3Bu4aiinuli, JIHcKa eBporneiicbka, roiy6 OpunyTeHs
i1. 1). Le 3abe3nedye 3pocTaHHs MINBHOCT] KIITHH, 10 € IPOTPECUBHOIO 03HAKOIO [3].

KutiTvHM MOJIEKYIAPHOro Mapy 3a MOP(OIOTriYHUMH O3HaAKaMH MOXHA AU(EPEHUIIOBATH Ha KOMHKKONIOMIOHI
ipaacri (puc. 3).

3ipuacTi KITTHHH JIEXKaTh BUIIE KOMIMKONMOJIOHMX, BOHM 3KOHLCHHTPOBAaHI Yy 30BHIIIHIX BOX TPETHHAX
rv (puc.3). e MyIbTHIIONAPHI HEHPOHU 3 OKPYTIIUM TinoM, 06°€M AKOT0 HAMMEHIIMIA Y Tony6a (45,713 Minm’),
IHOUBINNN Y KypKH (70,2:i:1,5MKM3). Ix Bigpoctku ramyssarecs y Tl xe TuIomuMHi, mo i B kiitue Ilypkinse. V
wH. 0 3HAXOMATHCS Y Pi3HUX BiIUIiNIaX 3MiHIOEThCS OpieHTalLis ramyxenHd. Ti, mo posramopani 611 nosepxHi
PaBIIAIOTE CBOI BiJPOCTKY B MIUOHMHY IIApy; Ti, IO 3HAXONATHCA B TIIMOMHI — HA MOBEPXHIO; Y KIITHH CepelHixX
[LTiB BIIPOCTKH po3rajiyxeHi y Bci 6oku [1].

Kommwkononibui kmiTHHE po3Minryiotecs Gesrnocepennpo Han mapoM kit IlTypkinee (puc. 3). Ie
BTHMOJIPHI HeHpoHHW HempaBuibHOI (opmu. O6’eMu mepekapioHiB KOIIMKOMOMIOHHX KIITMH HaiOiumeum y
f¥ JIOMAlIHBOI, a MTBbHICTh — HaBMakHh, Y ronyba (Tabi. 1). AKCOHM KOLIMKOTIOAIOHHX KIITHH MpPOXOJATH
ra1bHO HaJl KilbkoMa KirituHamu ITypkinse Ta GOpMyIOTh MOTIEpEYHi BOJIOKHA, 110 AAIOTh Killbka KoJjaTepaieh
Xi1HI TOB3ZOBXKHI Ta Hm3Xigui Bonmokua) [1;10]. Bucxiami Ta MOB3JOBXKHI y YTBOPIOIOTH KOHTAKTH 3
[pHTAaMH TaHTIHHKMX KIiTHH, a HU3XiOHI 00IUTiTal0Th COMY Ta KOHTAKTYIOTh 3 akcOHaMH KirituH ITypkinse [2].

I'anrniiiuil map npencTapneHuil HalKpyNHINMY KIITHHAMHE B KOpi Mo304Ka — kiituHamu ITypkinse. Bonn
I0:0I0Th MEXKY MK MONEKYJIAPHUM Ta 3epHUCTHMH Imapamu (puc. 2). Y nraxiB BOHH 3aJITaloTh B 0]
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