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3KOJIOIT'MYECKAS MOP®OJIOTvS UINKOBAAHOM )KEJIE3bI

¥ HO3BOHOYHbLIX

EKOJIOTTYHA MOP®OJIOIS IIHIIKOIIO{IBHOI 3AJ103U ¥ XPEBETHUX

Pestome. V Hmkuux xpeGerHux muiikonoaidHa 3ano3a GyHkuioHye Sk poTopeuentopHuii anapar, 31aTHui
YIOBJIFOBATH IPAMI COHSYHI MPOMEH, 10 MPOHUKAKOTH Yepe3 Tosiy Boau. [loctynoso opran Tpancgopmy-
€ThCS B 3AJ103UCTY CTPYKTYPY, B AKil CHHTE3YETHCH ME1aTOHIH.

K.mniouoBi cioBa: mmikonogioHa 3an03a, hoTopeienTopt, MenaToHiH

InmkoBuaHas yKene3a CBOMCTBEHHA, 38 PEIKHM HC-
KJIFOUEHHEM, BCEM MO3BOHOYHBIM H BMECTE C radeHy-
NAPHBIM AAPOM U CYOKOMMCCYpajibHBIM OpraHoM 00-
pasyeT 3NUTANIAMO-3NH(PHU3APHBIN KOMIUIEKC Y HU3-
1IIMX TIO3BOHOYHBIX. Kak NMpoWsBoaHOe HEWpoIKTO-
JIepMbI OTHOCHTCH K HEPBHBIM KOMIIOHEHTAM U Y HU3-
KX, H Y BBICIIMX MO3BOHOYHBIX. Clieays 3BOMOLH-
OHHOH MOPQONIOrHH MOKHO MPEANOI0KUTE W 0O~
nocts yHkumii. Ho yxe Ha paHHHUX 3Tanax 3Boimo-
UMOHHOTO Pa3sBHTHMA TMHEaTbHad CHCTEMa HHM3IIHX
[103BOHOYHBIX UMEET CYHIECTBEHHbIE, HAMETPAILHO
NPOTHBONIOJIOXKHBIE MOP(OJOTHYECKHE  pa3/Inums,
KaK B CTPOEHHMH, TaK ¥ B BbINOJHAEMOH QyHKLHH B
CPAaBHEHHM C BBICIUMMH TTO3BOHOYHBIMHA. YTO JIeXKHT
B OCHOBAaHHHM CTOJIb HEOOBIYHOH 3BOMIOLHOHHOM
TpaHc(OpMaLMK W3 CBETOYYBCTBUTENBHON (oTOpe-
LENTOPHOM CTPYKTYPHI B HHKPETOPHYIO xene3y? A
MOXKET TH PasiH4us H He CTOMb JaeKO pa3o0ieHsl,
€CIM MNPHHATH BO BHHMAHWE [IBa HENpPEOIKHBIX
taxra. OmuH M3 KOTOPBIX CBHIETENLCTBYET O TOM,
YTO MHHAIBHOE TEJNIbLE Y MPUMHTHBHBIX ITO3BOHOY-
ubiX (knacc Cyclostomata) o6najaer kak HEPBHBIMH,
Tak ¥ 3HIOKPHHHBIMM cBoiicTBamu [1]. U ecnu 310
XapaKTepHO /I MHMHOT (MCKJIIOUMTENBHO MpPEecHO-
BOAHBIX JKHBOTHLIX), TO TIOYEMY 3TOT OpPraH OTCYT-
CTBYET y MMKCHH (MCKIIOUMTEIBHO MOPCKHX (opm)
— NIPE/ICTaBUTENEH OHOrO | TOrO *Ke Kinacca? Crons
JA BTOPOCTENEHHAs pOJb 3KONOrHYECKOH KOMIOo-
HEHTbI B 3TOM pasIiuun?

Jpyroi#i dakr, MUHEANOUMTH Y BHICLIMX MO3BO-

HOYHBIX, THITHYHBIE COCTABJAIOUIAE SHAOKPUHHOH
JKEJe3bl, BMECTE C TEM, OHM He YTPATHIH PeakLMi Ha
CBETOBble BO3AEHCTBUA, XOTA U He ABNAIOTCA Mps-
MBIMH CBETOYYBCTBHTEILHLIMH 3EMEHTAMHU W 1107-
HOCTBIO JIUIIEHb HOTOPeLenTOpHON (PYHKLMUH.

OTBeTHI Ha 3TH BOTIPOCHI HEOOXOAMMO HCKaTh B
3KO0JI0rM4ecKoi MOp(oNoruH, — TeCHOH CBA3M CTPYK-
Typbl ¢ fakTopamu okpyxarouest cpenbt. [Ipu srom
HE OMYCTUTHLCA [0 MOBTOPEHUS WIIH PeaHHUMAaLH J1a-
MapK{3Ma, a paccMaTpuBarh BOMNPOC O BbDKUBAHHU
Hanbonee NpHCIOCODAEHHBIX, T€X KOTOpble HMEIOT
XOTH W HE3HAYMTENbHbIE, HO CYIIECTBEHHO BAXKHbLIE
reHeTHYEeCKHe MPOrpecCUBHBIE YEPThI CTPYKTYPHOI
opraHuzauuy. Yto KacaeTcs LIMIIKOBHIHOMH JKeNIe3bl,
TO 3T0 cBeTOBOH (pakrop. Jlnms poTonepuoa (-
TeNbHOCTh CYTOUHOHM HJIM CE30HHOM OCBEIIEHHOCTH)
ABJIETCS AJ1 NO3BOHOYHBIX OCHOBHBIM BpeMs3aja-
TeNEeM WM BHEIITHUM CHHXPOHM3MPYIOIMM (axTo-
poM [2]. OH camsiii cTabunbHBIA U3 BCEX OCTATILHBIX
9KOJIOTHYECKHX COCTAB/IAIONIMX, COBMAaeT ¢ BHEL-
HUM NEpHOJMYECKUM (hakTopoM — Bpamenue 3emad
BOKpYT cBoe# ocu ¥ Bokpyr ConHua u 00ycioBnusa-
IoIHiHA QyHKUMOHATBHYIO OpraHu3auuio Goromnepuo-
JAYECKO# CHCTEMBI rojIoBHOTO Moara [3].
ITpu3HaHo, YTO MMIIKOBHHAS JKENe3a NOCPeICTBOM
CHHTE3a Me/lJaTOHUHA ABAAETCA BRKHBIM KOMIIOHEH-
TOM (OTONEPHOANYECKOH CHCTEMbI MO3ra, a B 6onee
MIMPOKOM TOHMMaHHH, — XPOHONEPUOIMYECKOH CH-
CTeMbl OpraHu3ma. '

Bmecte ¢ TeM, HHrHOMpYIOIIHE BAMAHHE CBETA
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Ha CHHTE3 MEJAaTOHWHA IWINKOBHAHOHU kenelol u
MEJIATOHUHOBLIH PHTM HE SBAETCS NMACCHBHBIM OT-
BETOM Ha OKpyxaromuii mup [4].

doTonepuoaMYeCKas CHCTEMa MO3ra HMMeeT
NpAMOE OTHOIICHHE K LIMPKAJJHOMY PEryJHpOBaHHIO
3PUTENILHBIX CHCTEMHBIX CTPYKTYpP, B COCTaB KOTO-
PBIX BXOJAT: Cynpaxua3MaTuueckas oOnacTs rumora-
JiaMyca, BHYTpeHHAS (MHBepTHpPOBAHHAsA) CeTYaTKa,
PeTHHOPELMUNUEHTHBIE U WHTErPaTHBHBIE 3PHTEINIb-
Hble CTPYKTYPhl M JNMTaNaMo-dnu(u3apHbi KOM-
nieKc. 3Ta CHUCTeMa ABMNETCA SBOMIOLMOHHO JpeB-
Heil. B kaXxJoM M3 yKazaHHBIX OPraHOB MMEIOTCS Me-
NAaTOHWHOBBIE PELEeNTOpbl, KPOME TOro, OHH CHO-
cOOHBI K CMHTE3Y MENaTOHMHA (33 HCKITFOUEHHUEM CY-
npaxMa3sMaTuYecKux aaep runoranamyca). Hupkan-
Hasl CEKpeLMs MeJIaTOHWHA SIBJISETCS HeOOXOAUMbIM
KOMIIOHEHTOM CE30HHBIX ¥ CYTOYHBIX PHTMOB Y MO-
3BOHOYHbIX. I1pOCTpaHCTBO M Bpems HENPENnoKHOe
00CTOATENBCTBO  3KONOrMYECKOH — COCTaBNAIOMICH
MMEILIHX TIPIMOe OTHOIeHUEe K Mopdonoruieckoi
OpraHM3aLHu.

V MOMKUIOTEPMHBIX KMBOTHBIX MUpuU3apHas
CHCTEMAa COCTOMT M3 [BYX OpraHoB, MPOHM3BOAHBIX
KpBIIIM NIpOMeXyToYHOro Mo3ra. OIMH U3 KOTOPBIX
KaK riepejiHee BhINAYHBAHHE 00pasyeT TEMEHHON Op-
raH (napuetanbHblii 11a3) Uiau QpoHTANbHBIH OpraH.
Jlpyroe npou3BogHOE NPOMEKYTOYHOTO MO3ra MH-
rpupyer BriiyOb Mo3ra u auddepeHnupyercs B je-
GHHATUBHYIO LUMILKOBUAHYIO kene3y. Heperas
TKaHb TNHHEAILHOTO oOpraHa MopdoNOruvecKH
CXO/1Ha C TKaHBK) CETHaTKH U contepkuT oToperer-
TOPHbIE KIETKH, aKCOHbl ¢ CHMHAMTHYECKUMU Oasiui-
KaMH, IEH/APHTBI H ePHKAPHOHbI BTOPHHHBIX [THHE-
anbHBIX HEHPOHOB.

CyuecTBEHHBIM SBJISETCA TO, YTO MHHEAIbHAs
CHCTEMa HU3LINX MO3BOHOYHBIX ABIAETCH THITUYHBIM
¢GoropeuenTOpHLIM annapatoM M uMmeer Onuskoe
POACTBO C TEMEHHBIM OPraHOM, BOCIIPHHUMAIOUIUM
NpaMOH conHeYHoH cser yepes Tomuyy Boasl. U 1o
CXOJCTBO MOATBEPKAEHO CPABHUTETILHO-aHATOMHYE-
CKHMH M THCTOJIOTHYECKHMH HecaenoBanuamu. Jpy-
ryio GpyHKUMIO BbIMONHMOT O0OKOBbIe T1a3a. [Ipuyem
pasnuyHasg He TONbKO QYHKUMA, HO H NPOHCXOKe-
uue. [TepBruunble GokoBbIe I7a3a 3aKIaibIBAIOTCA B
BH/IE CBETOUYBCTBHTENLHBIX KIETOK MNEepPBHUHOI
HepBHOH NeHThl. [locTemeHHO OHM nNOrpyXarTCs
Brry0Ob Tena, 3aMbIKalOTCS B HEPBHYIO TPYOKY M nipe-
BpALLAIOTCS B OKOHYATENbHbIe DOKOBBIE /133 C MH-
BEPTUPOBAHHON CETYAaTKOH CBETOBOCTIDHHHMAIOILAS
[OBEPXHOCTH KOTOPOU NMOBEpPHYTa OT cBeTa. B naib-
Hefuem GOKOBbIE I/1a3a BLIIOMHAIOT CBETOYYBCTBH-
TebHYI0 GYHKIMIO, a napueTanbHblil (rapanuHeans-
HbIl WK PPOHTaNbHBIH) OpraH pacHoiaraeTes Hero-
CPEACTBEHHO NOJ KOXel WKW TOJA TUTOCKMMH KO-

craMH depena. OH yCTPOSH ropasio NpUMHTHBHEE
Ooxosbix ri1a3. Ho B OTIMYHH OT MOCNEIHHX, MEKLY
NapHeTanbHbIM OPraHoM M IIHIMKOBHAHOM XKenme3oi
COXpaHsieTci TeCHbIH HEepBHbIH KOHTakT (n.
parietalis). XapakrepHo, 4TO y BBICIIMX MO3BOHOY-
HBIX TaKas B3aHMOCBA3b NMPOCIEKUBAETCH TONBKO B
9MOpPHOHANBLHOM TepHOfe, TOTAA KAK Y MONKHIO-
TEPMHBIX JKHBOTHBIX OHa DYHKIIHOHUPYET M y B3poc-
neix ocobeil. HepBHO# CBA3BIO 3TH IBa aHATOMHYE-
ckux oOpa3oBaHus OOBEAUHAIOTCS B (HOPMHPYIOT
(doToneprHoaMUecKyI0 CTPYKTYpy Mosra. ITuHeans-
HbI}i TPaKT B KayJadbHOM HANpaBJE€HHH NOCTHTAET
OCHOBaHUs CYOKOMMCCYPaqbHOTO OpraHa W 3aJHeii
KOMHCCYPBI MO3Ta — THITHYHBIX CEeKPeTOpHBIX 00pa-
30BaHui. B tomue mocneiHedt HepBHbIE BOIOKHA
pacnaiaioTcs Ha MHOTOYHCIIEHHBIE OTPOCTKH. OueHs
MaJio cBeJieHHH 0 MOPQONOrHYECKON CBA3ZH MEWKIY
GOKOBBIMH rna3amu, (PPOHTATLHEIM OPTaHOM W LIUIL-
KOBMAHOM JKene30i B XONOAHOKPOBHbIX. BHe BCsA-
KOTO COMHEHMS, B 3TOMH IpYNIBI dKMBOTHBIX GOKOBBIE
rfasa JOJUKHbBI ABAATBCA KOMITOHEHTOM (OTOMEepHO-
1ueckoi cuctemMsl [5]. Y KOCTHBIX phid IIUIIKOBH-
Has JKeje3a ABMAAETCA CBETOUYBCTBUTENbHBIM Opra-
HOM, N0/100HO OTOPEUETITOPHBEIM KJIETKAM CeTHATKH
[6]. TTpumeuarenbHO, 4TO B MHHEATBHOM OpIaHe TPU-
ToHa (Diemictylus varidescens vir.) 60-70% u3 06-
wero myjia npuxoguTcs Ha  (QOTOpeenTopHbIe
kietkH U 5-10% cocrapistoT HEpBHbIC KIETKH.

D70 HAXOUT CBOE MOATBEPIKIEHHUE B AETOAPH-
3aLIMOHHOM OTBETE HAa OCBELUECHWE, TEHEPHPYEMOTO
KNeTKaMH IUHIIKOBUIHOH jkene3sl panyxHo# ¢o-
penu (Salmo irideus), uro cBuaerenbcTByeT 00 MX
aHAJIOTHHM ¢ OMMOIAPHBIMH KeTKAMHU CeTHATKH J1eM10-
Jgpu3zauMoHHoro tuna [7].

B ¢oropeuenTopax H30MHPOBAHHOH ILHIIKO-
BU/IHOM 2KeNe3bl M3MEHEHHS NPOSBIAIOTCA B YC/IO-
BHAX in Vilro B OTCYTCTBHE CTPYKTYP, CPABHUMbIX C
PeTHHANLHLIM NUIMEHTHBIM dnuTenueM. OyeBUIHO,
(bepMeHTbI HeOOXOHUMbIE LIS PEreHepaLuy MUrMeH-
TOB HAaxoAsTcs B camux QoTopeuenropax 3nuduza,
KaK 3TO CBOHMCTBEHHO s konboyek ceruatkH [8].

B muHeanouuTax mHIIKOBUIHOMN Kene3bl LyKH
obHapyeHO [Ba THNA (POTOPELIENTOPOB OTBEHAIO-
KX 32 HHGOpPMALIHIO O pexuMe cBeT: TemHoTa [9].
CyrouHble OCUMANAUMH AKTHBHOCTH N-ateTu-
ATpaHchepasbl in Vivo M in vitro, comeprkaHue Mena-
ToHMHA (in ViVO) ¥ BbIACJEHHE TOC/IEAHETO B HHKY-
OalMOHHYIO CPEay KOPPENHPYIOT C CYTOYHBLIMH W3-
MEeHEHUSMU KOHLeHTpaluy N-auetuntpancdepassbl.
[TomyueHue pe3yabTaThl CBHICTENBCTBYIOT, YTO 00a
THNA GOTOPELENTOPOR NUHEANTOUHTOB BOBIEYEHb! B
oToperynsaumuoo GHOCHHTE3a MENTaTOHMHA M Ero
0cBODOMXKIEHHE Y LIYKH.

Takum oOpa3oM, NHHealbHas CHCTEMA HU3LIMX
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NO-3BOHOYHBIX COACPKHT KIETKH, OTHOCALUHECA K
(oTopenenTopHoii cucteme. M BMecTe ¢ TeM, yxe Ha
PaHHHX JTanax 3BOIIOLUHOHHOMO Pa3sBHTHA B q)m"ope-

KJIETKH NMPUYACTHBIE K CYTOYHBIM KoneOaHusm N-
aleTuiTpanchepassl, (epMeHTa YYacTBYIOLIEro B

CHHTE3e MeaTOHKHA, KaK M YPOBHS CaMoro Menaro-
LIENTOPHOM TNHHEATLHOM KOMIUIEKCE BO3HMKatoT  HuHa [10]. ;
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IKOJIOTHYECKAS MOP®OJIOTUs HIKAII-
KOBHJHOM KEJIE3BI Y TO3BOHOYHBIX

Pestome. B Hu3WHX MO3BOHOYHBIX LIKIUKOBHAHAA
Kesne3a pyHKUHOHMpYeT Kak (hOTOPEUenTOPHbIH ar-
napart, yjJapiMBAlOLMH NpPIMOEe OCBelieHHe uepes
TOLY BOZbL. BMecTe ¢ Tem, 3TOT OpraH HocTeneHHO

TpaHCHOPMHPYETCS B  KENE3HCTYIO CTPYKTYpY,
YYacTBYET B CHHTE3€ METaTOHHHA.

ECOLOGICAL MORPHOLOGY OF THE PIN-
EAL BODY IN THE VERTEBRATE ANIMALS
Abstract. In lower vertebrates the pineal body func-
tions as a photoreceptor device capable to catch direct
sunlight penetrating through thick water mass. At the
same time, this organ is gradually transformed into a
glandular structure in which melatonin is synthesized.
Key words: pineal body, photoreceptors, melatonin.
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