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K IMMPOBJIEME 3BOJIIOUUU HAAMOYEYHBIX )KEJE3
H UX HEPBHBIX CTPYKTYP ¥ NMO3BOHOYHBIX

I. B. Arapkos
(Mucturyt 3oomorun AH YCCP)

Hacrosiiiee cooburenue siBasiercsi pe3yuIsTaToOM u3ydqeHuss Mophosoruu
H HHHEpPBAIMH HANNOYECUHHKOB HEKOTOPBIX MO3BOHOYHBIX JKMBOTHLIX B CpaB-
HUTEJBHO-AHATOMUHYECKOM aCIeKTe.

Hangnoueunbim xenezaM, 0coBeHHO HX KODKOBOMY BeEILLECTBY, OTBOJMUT-
¢ Gosbllasi POJib B 3AIMMTHBIX M KOMIEHCATOPHDBIX (PEAKIHSX OpraHusMa.
Cornacuo konuenuun Cesabe (Selye, 1960), Helporymopa/sbHas peryJasius
(GYHKUHKM KOPKOBONO BEUIECTBA HALIOYEUHUKOB SBJISETCS Bexyued. B mpe-
ABIAYIIUX HALINX cooblienusix (Arapkos, 1963a, 19636, 1964a, 19646) me-
TaJIbHO OMHCAHLI HEPBHbIE CTPYKTYPHI HaJIOYEUYHBIX KEJAe3 UeJOBeKa B OH-
TOTeHe3e B HOpMe W TIATOJNIOTHHM, a TaKXKe HEKOTOPHIX MJEKONHTAIOIIUX B
HOPME M B YyCJOBUSX 3KcmepHMeHTa. OTMeueHbl aganTUBHbIE OCOBEHHOCTH
HEPBHEIX CTDYKTYp HAAMOUEUHHKOB. YCTAHOBJIEHO, YTO Hapsiny C Hefipory-
MOpa/JbHOH peryJsnued (GYHKLUHI KOPKOBOrO BELIECTBA HAJMOYEUHDLIX IJKe-
Jie3 OosbIIOe 3HAUEHHEe HMeeT TaKXKe HEepBHO-NPOBOAHHMKOBAS, OCOGEHHO B
YCJOBHAX peakKLUu HanpszkeHus. Dblio mokasaHo Takke, uTo B cTpeccop-
HOH peaKUUH HapsAJy C KOPKOBBIM BellleCTBOM [PHHAMAIOT yuyacTHe MO3ro-
BO€ BELIECTBO HaMIIOYEYHHKOB, LIUTOBUAHAS H [OJOBLIE KEJe3bl.

Mopdomoras HaAnOYEUHBIX JKeTe3 MJEKONHTAIOIIHX HM3y4yeHa gocTa-
T0YHO moJsHo (Boromosen, 1905; 1909; Husnepes, 1909; [lsepxuHcKuil,
1910; T'ony6, 1936; Hypumsin, 1942; Ko6.a108, 1953; ILever, 1953; Kpymuus,
1958; Botar, 1959; Jlo6ko, 1958, 1961, 1962, 1963, 1966; Arapkos, 1964B—
1966). Crtpoenuio nammoueuHpx keses y NpeacTaBuTeNed APYrux KJacCoB
MOSBOHOUHBIX TIOCBSIIIEHE! JIULIb eluHHYHbe Hccaerosanus (Soulie, 1903;
MBanos, 1930; Muikesuy, 1957).

Marepuanom JJ HaLIEro HCCJAELOBAHUS MOCAYKUMH HALIOYCUHbE Ke-
J€SBl TAKHX IMO3BOHOYHBIX:! KOCTHCTblE PBIOBI — com (Silurus glanis), Kapr
(Cyprinus carpio); xBocTaThie 3eMHOBOIHbIE — TPUTOH OObIKHOBeHHBIH (77i-
turus vulgaris), canamanjgpa nsataucras (Salamandra salamandra), akco-
Jd0Tab (Amblystoma tigrinum); 0GeCcXBOCThE 3eMHOBOIHbLIE — Kaba cepast
(Bufo bufo); HpecMbikatomuecss — rarrepusi (Sphenodon punctatum), cy-
nosasi uepenaxa (Chelonia mydas), cpenneasuamckas uepenaxa (Testudo
horsfieldi), Gonotnas uepenaxa (Emys orbicularis), simepuna npeTkas
(Lacerta agilis), uryawa (/guana tuberculata), Bapan cepuiii (Varanus
griseus), yX obpikHOBeHHBIH (Nafrix natrix), mosos xearobpioxui (Colu-
ber jugularis), xo6pa (Naja naja), ragoxa 06BKHOBEHHAS (Vipera berus),
riopsa (Vipera libetina); mTuupl — nuErBMH aneviu (Pygoscelis adeliae),
Kypuna nomawnsis (Gallus gallus), masaun (Pavo cristatus), ronydb cH-
sbiit (Columba livia), ryce cepniit (Anser anser), kpaxsa (Anas platyrhyn-
chos), BopoGelt nomosniit (Passer domesticus); MIIEKOIATAIOUIHE — KEHTY-
py puranrckuit (Macropus giganteus), 6ypo3y6ka OOGBIKHOBeHHAS (Sorex
araneus), ex oObkHOBeHHBIR (Erinaceus europaeus), xpor (Talpa euro-
paea), suixyxonb (Desmana moschata), Kpoauk (Oryctolagus cuniculus),
XOMsAK OGbikHOBenHblli (Cricetus cricetus), Genka OGLIKHOBEHHAsE (Sciurus
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vulgaris), kpoioa cepas (Rattus norvegicus), monesxka o6sikHOBeHHas (Mic-
rotus arvalis), mopckas cBunka (Cavia porcellus), nyrpus (Myopotamus
coypus), wor momaiuuui (Felis domestica), puich (Felis lynx), kapakan
(Felis caracal), cobaka nomawnssa (Canis familiaris), enotoBunHas coba-
ka (Nyctereutes procyonoides), autuaona oy (Cannochaetes gnu), ko3a
pomaimnnss (Capra hircus), 6bik npomaiunuit (Bos taurus), 6y#son (Buba-
lus bubalus), mydpaon (Ovis ammon), momech BaTyCH U OaTeHra, ocesa 10-
mawHui (Asinus asinus), jgomanb nomawusss (Equus caballus), cyioH un-
nuiickuit (Elephas maximus), mapreiika Benenas (Cercopithecus sabeus),
makak pesyc (Macacus rhesus), ramanpua (Papio hamadryas). Beiin nc-
CJeLOBaHbl TaK)Ke HaAMOUYeyHble XKeJe3bl OT TPYINOB JIoJeH pPasHoro BO3-
pacra.

C meabl0 M3y4YeHHsI HEPBHBIX CTPYKTYP HAANOYEUYHHUKOB ObLIAH NMPHMEHe-
HbI MpenapupoBanue (MakKpo-MHUKpoOcKonuueckoe uecaenosanue no B. I1. Bo-
pobbeBy), UMIperHamusi HepBHLIX KOMMOHEHTOB no Buasmosckomy—I'poc—
JlaBpeHTbeBY ¢ JIOCJEAYIOUIeH TOJKPACKON MpenapaTroB KAPMHUHOM HJAH C
30Jl0yeHHeM W mnoakpackoi asyp-lI-sosmHom u remarokcuauHom Dbemepa,
a Takxe umnpersauus no Kamnocy u nmo Pencony. Mopdosoruueckue cTpyx-
TYPbI ‘HANMOYEYHHKOB H3yUaaH OObIUHBIMH THCTOJOTMUECKHMH ‘METO1aMH.

AHann3 TOJNYyueHHBbIX AaHHBIX TIOKA34J, YTO HAMAMNOUYEUHble KeJie3bl H
MX HepBHBbIe amnapaThl Y HCCJeTOBaHHBIX JKUBOTHBIX JIpETepleBarOT Cylle-
CTBeHHble M3MEeHEHHSs] B CBSI3H € ajanTallded MocJeIHHUX K 'YCJAOBUSM BHeL-
He#t cpenpl. Tak, 'y KOCTUCTBIX PblO XpoMadduHHAS U UHTEPPEHAJOBAs TKa-
HHM pacnoJOXKeHbl pasienbio, obpasysl Tak HasblBaeMble HaamoyeyHnie (CyIi-
papeHaJOBbie) M MeKMNoueuHble (HHTEppPEeHAJOBBHIE) Teabllda. DJEMEHTHI
xpomahduinoi TKaHH BCTPEYAIOTCA KaK B (OpMe OTIeNbHBIX KJETOK, TakK
¥ B BUJE BKJIOUEHUH B UHTEPPEHAJOBYIO TKaib, MJH pPaCnojaralorcs OKOJO
Hee CO CTOPOHbBI, OOpaleHHON B NMPOCBET KPOBEHOCHBIX cocyaoB. Murteppe-
HaJ/oBasi TKaHb BCTPEYaeTCA TOJbKO B OO6JIaCTH TOJIOBHBIX Ito4yexk. HepBHbIe
CTPYKTYPbl TPEICTAaBASHbl HEPBHBIMH CIJETEHUSAMH U MPUMUTHBHBIMH ‘HEPB-
HBIMH OKOHYAHUSIMH, OTAEJIbHBIMH HEPBHBIMH KJETKAMHM WJIH TPYNNAaMHU KJie-
TOK, 'KOTOPbI€ PAaCMNOJIOXKEeHbl B OCHOBHOM BJOJib CTEHOK COCYZOB. ¥ XBOCTa-
THIX 3eMHOBOJHBLIX, B TOM YHCJE H y aKCOJOT/ISA, yxKe HabOJi0JaeTcsi TeCHOe
COTPHKCCHOBeHHE XpoMa(dHHHBIX M HHTEPPEHAJOBBLIX KJIETOK B MNepeHeM
U nepeclauBaHHe UX B 3aJHeM OTHeje opraHoB. Hannoueunuku pacnoJsara-
I0TCSI Ha BHYTPeHHe# TOBEPXHOCTH iMouek. ¥ 6ecXBOCTHIX 3€MHOBOJHBIX
Halb0aeTcsl MOJIHOe mepecJauBaHue XpoMadOUHHBIX W HHTEPPEeHANOBLIX
KJIETOK, HAXMOYEYWHHUKH Y HUX HAXOAATCS HA BEHTPAJBLHOH MOBEPXiHOCTH MO-
YeK W NPEACTaBJSIOT COOOH JBe CHMMETPHUUHBLIE JKEeJTOBAThbie Y3KHE T0J0-
ckd. HepBHbIe KOMNOHEHTHI y XBOCTATbIX 3€MHOBOJHbBIX IIPeACTaBJeiibl HEPB-
HBIMH CIUJIETEHHUSIMH, MO XOJY KOTOPbIX PACIOJAraloTcs OKpPYrJble HepBHbIE
KJIETKH C YETKO BblPaxKEHHbBIMH OOJBIIUMH KDYIVIBIMH SApPaMHU; 3HaUUTENb-
HOe KOJIHYeCTBO HEePBHBIX KJETOK MaJJo AudpdepeHuuposaHo. B Mecrax ne-
pecrauBanus XpoMa(pGHUHHOM M HMHTEPPEHAJOBOH TKaHEH CHMNATOOJacCThI
BMECTe € HEpPBHBLIMH BOJOKHAMH TIPOHHUKAIOT B IMUTEJNHAJLHBIE CTPYKTYPH
MesoaepMbl. HepBHble OKOHYAHUSI UMEIOT MPUMUTUBHYIO TIYTOBYATYIO U YCHU-
KooOpasnyio gpopmy (puc. 1).

Y OecxBOCTbIX '3eMHOBOAHLIX Oaarogaps O00JblleMy mepecJanBalHIo
xpomahGUHHOH M ‘MHTEPPEHAJOoBOW TKaneld Habawoxaerncst 6oJee moJHOe
NMPOHUKHOBEHHE CUMIATO0JACTOB B MHTEPPEHAJTOBYIO TKaHb, BbisiBJeHO 3HA-
YHTEJIHHOE KOJHYECTBO OJMHOYHBLIX HEPBHBIX KJETOK M MHUKporaHrauen. OT-
JeJIbHble TPYNNbl HHTEPPEHAJOBbIX H XpoMad@HHHBLIX Tesell 0OGHapYy>KEeHbI B
OKOJIOTIOUEeUHOH KJeTYaTKe M B mapeHxume nouek. OObeluHeHue HHTeppe-
HaJOBLIX M XpOMa@@HHHBIX TeJel B OJHH OpraH u o0pasoBaHMe NaPHBIX
HaJAMOYeYHNKOB ¢ OOLWIHM HEepPBHBIM alnapaToM MOXKHO TPAKTOBATHL Kak
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alanTandIo HUSIIMX TO3BOHOYHBIX K HOBBIM 3K30TeHHbIM (akToOpam — K
JKU3HH HA CylIe.

Y mpecMBIKaOUIMXCS HaAOJII0MA€TCS HajdbHeies npeobpaszosanue Haj-
MOYeYHbIX keJed. TOJbKO 'y raTTepuu, COXpAHUBIIEH YepPThl APEBHEN HCKO-
maeMoH (OpMBI, HAAMOYEUHHUKH Kak MmO (GopMe, Tak M Mo THCTOMOD(}OJIOTHH
KJIETOK M HEPBHBIX KOMIIOHEHTOB (0YeHb HAMOMHMHAIOT HAJAMOUYEUYHbLIE >KEeJe3bl
0ecXBOCTHIX 3€MHOBOJHHIX. ¥ GOJOTHOH M CpeIHea3uaTCKOM yepenax Haj-
MOUEUHHKH HMEIOT (OPMY BHITAHYTHIX BAJHKOB, PACIONIONKEHHBIX Yy BOPOT
moueK. KJieTku KOpPKOBOrO M MO3rOBOTO BEIECTBA TEPECJaUBAKOTCH, IeMeH-
Thl MO3T'OBOH TKaHH 'DACMOJIATAIOTCH TJIaBHLIM 00PasoM BAOJbL LEHTPadbHOM

Puc. 1. Hepsuoe cnuereHue B uMHTEpPpeHANOBOf TKAHHU
Haanoyeunuxa tputoHa. Mmnpernanus no Buabiioscko-
my—I'poc (muxpodoro, 06. 40, ok. 10).

BeHbl M ee MPHUTOKOB. B Kancyve oprana # B napeHxume OGHAPYIKOHbI 3Ha-
UHTEJNBHOE CKOMJIeHHe HePBHBIX KJIETOK MYJbTHIOMAPHON (GOPMBEL H HEpPBHbIE
ranrguy, cocroamue H3 20—30 KJIETOK C MPUMHTHBHBIMH HEDPBHBIMH OKOH-
YaHHAMH. ¥ CYXONYTHLIX uYepemax YCTAaHOBJeHa GoJee OOWIbHAS WHHepBa-
I¥s1 HaANOYeUHHKOB, 4YeM Y CYIIOBOH 4Yepemaxd, y KOTOPOH HaInoyeuHble
XKeJle3bl OTHOCHTEJNBHO OOJIbIINE, JHCTOBUAHON (OPMBI, PACHONOKEHb HA
BEHTPO-MeHaJbHOU TOBEPXHOCTH ToYeK. [lna sIepui U BapaHOB Xapax-
TEPHBbl HAANOYEUHHKH B (POpMe BaJUKOB OpaHKEBOTrO I[BETA, PasMelleHHbIe
Y KPaHHOMEIHAJbHONO Movitoca moyek. HepsHbie 31€MeHTH COCTOST M3 HePB-
HBIX CIIETEHHH, HEDBHLIX OKOHUAHUH M KJIETOK ¢ CHHATTHUECKHMH ammapa-
TamMu (puc. 2). Insa 3mell XapakTepHbl OYeHb BHITAHYTHE HaIMOYSYHHKH B
BHIe JJMHHBIX BaJUKOB HAaJ KpaHHaJbHBIMH [MMoJgiocaMu nouex. OTMeueHo
o0uJIbHOE KpOBOCHAGKeHHe HALNOYeUHBEIX rKesaes. BoJb opraHa pacnoJo-
KCHbl HHTPAOPraHHbple M HEpBHble KOMIIOHEHTBHI, OOpasylollHe HepBHbIE
cryieTeHHs, apgepeHTHbie HEPBHbIE CTPYKTYPLI, HEPBHBIE KJETKH H MHKPO-
FaHIJIHH. y

Hapnnoueunuku nTui npuoGpesn psif crenuduueckux npusnakos. Kuer-
KH KOPKOBOTO H MO3TOBOTO BELECTBA DABHOMEPHO INPOHU3BLIBAIOT APYT APY-
ra. Bmecre ¢ xierkamu xpomadUHHON TKaHM B OpraH I POHMKAIOT HEPB-
Hble BOJIOKHA M Myuykd. B HaLNOYeUHHKAX ITHHIBHHOB OOGHAPYKEHO GONIbLIIOS
KOJIHHECTBO HEPBHLIX KJIETOK M MHKDOTAHIJIUEB, COCTOSIIUX H3 BereTaTHs-

3‘5:
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Puc. 2. I'pynna HepBHBIX KJETOK € CHHANTHYECKHMH

OKOHUYAaHHAMHM, pacrnojoyKeHuag B nepudepHyeckoM OT-

Jlejie HagnoyeuHuka papana. Mwunpernaunus no  DBuib-
roBckoMy — I'poc  (Mukpodoro, 06. 40, ok. 20).

Puc. 3. Mukporauraufi no Xojay HEPBHOrO Mmyuka B
Kamncyse HaAloueyHHKa BOPOOLS.
WUmnpernanus 1no Buabuosckomy—Ipoc (Mmuxpodoro,
06. 40, ok. 10).

HBIX HEPBHBIX KJETOK € PasHOoOOPA3HBIMM CHHANTHYECKHMH amnapaTaMmy
(myrosuaToi hopmbl, GyIaBOBHAHON M B (GOpPME CIOKHBIX KOP3HHOK). OO-
HAapyKeHBl TaKKe CJIOXKHBIE pelenTopHble amnapaTtsl. Takoe cBoeoGpasue
HEePBHBIX CTPYKTYP HAAMOYEUHHKOB IIMHIBHHOB MOMKHO, BEPOSTHO, O0ODBSC-
HUTH YCJOBHUSIMM BHEIIHEH cpejsl — pes3koit runorepmuei. JlocTaTouHo
06WJIbHAS WHHepBALMS HAJIOYEUHbIX KeJe3 oOHapyxKeHa HaMH Takxke Y
T, APYFHX OTPSALOB. BhIABAEHB PasHoOOpasHble HepBHbIE OKOHUAHHS H
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CHUHATITHUECKHE anlapaTsl B HaAMOYEYHOH KJeTuaTke, B KamcyJe U B na:peH*
XHMe HaAINOUYeYHHKOB (pHcC. 3).

I'icTONIOTHUECKHE UCCAEIOBAHUA CTPOEHHUS KJETOK KOPKOBOTO BellecTBa
HaAMOUEeUHUKOB TIOKA3a/H, YTO 3TH KeJe3hl Yy 3eMHOBOJHBIX, NPECMbIKalO-
LIMXCS M TTHL ellle He AUpQepeHUHPYIOTCs Ha 30HBI, a COCTOAT H3 IO.JJ,:H%()'—
THIHBIX 3MHTENUANBHBIX KJAETOK. !

JlJs MJIeKONHTAIOMUX XapakTepHo UeTKOe pasrpaHHueHue 'KOpKOBOI‘O
M MO3MOBOI0 BelllecTBa HaANOYEYHHKOB, 4 Takxke AH(pdepeHnuanus KOPKO-
BOrO BelllecTBAa Ha TPHU SOHB. HanmoueuHHKH y HHUX COCTOAT H3 TWIOTHOM
pubposHoit xancysabl, KaAYOOUKOBOH, IYYKOBOH M CETUATOH 30H KOPKOBOTO

Puc. 4. PeuentopHoe noJie B CETUATON 30HEe KOPKOBOTO
BellecTBa HaJllOYeUYHHKA KOLIKH.
Hmnpernauus no bBuasmosckoMy—I'poc (MuxpodoTo,
06. 40, ox. 10).

BellleCTBA M PaCIOJOXKEHHOrO B IEHTPe MO3roBOro selnecrsa. Bce oTgens
BACKYJsIpU30BaHbl. HepBHble KOMMOUEHTH HaANOYCYHUKOB MJEKOMUTAIOULUX
NpeJCcTaBJaeHbl CaMbIMH Pa3HOOOPA3HBIMU CTPYKTYPAMHU: CJIOKHLBIMH HEpPB-
HBIMH CIVIETEHHSIMH, (P @epeHTHbIMH B ap@epelTHBIMY HePBHbLIMH annapa-
TaMu. CHHANTAYECKHE CTPYKTYPBl HMEIOT BHJ NYTOBOK, TMETEIeK H CJO0MKHBIX
KOP3uHOK. JI1g perentopHbIX anmnapaToB XapakTepHbl Kak IMPOCTAs YCHKO-
ofpasnast popma, Tax u OGoJjee CH0KHAA — UHKANCYJUPOBAHHBIE KJIYyOOUKH.
B paBuoii cremenn o6uabHO MHHEPBUPYIOTCSA KalcyJaa, KOPKOBOE, MO3TOBOE
BELIECTBO U cocyaucras cucreMa. Haubosiee CA0KHbBIE HEPBHbIE KOMIOHEH-
Tbl OOHAPYKEHBl HAMH B HALMOUEUHUKAX XHILHBIX, KOIBITHLIX H OCOOEHIO
y mpHUMaToOB M uHesoBeka (puc. 4). Panx ocobGenHocTell oTMeueH B HHHEPBA-
IIMH HaJAMOYEUHHKOB IOJYBOIHBIX U DOIOIUX MJekonuramomux. OTanyanTca
10 CBOEMY CTPOEHHIO M KJETKH OTAeNLHbIX 30H KOPKOBOIO BellecTBa y pas-
HBIX BHIOB MJEKOIMHTAIOUIUX.

Maxpo-MUKPOCKOTIMUEeCKHEe HCCAeA0BAHUS IOKA3a/Jd, UTO Y MJEKOTM-
TalOIUX B 00pasoBaHMM HAANOYEYHOrO CIJIETEHHUsST MPUHHMAIOT YUaCTHE
BETBHU YPEBHBIX, AHaA(parManbHelXx u Oayxaaomux Hepsos. [IpsMble BeTBH
nuadparMabubiX ¥ OJYXKAAIOMWHUX HEPBOB, HAYLIHE HEMOCPEACTBEHIO K KaTl-
cyJe HaAMOUeUHHKOB, OoOHApYyKeHBl TOJLKO y uyenoBexka. Muuepsanusa uaj-
TIOUEUHHKOB Y NPeACTABUTENEH OCTAJbHBIX KJAACCOB MO3BOHOUHBIX OCYILECT-
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BJJETCH YPEBHBIMH HepBaMH (MCKIIOUeHHEe — PBIOBI, [IJs KOTOPHIX XaPaK-
TepHa CerMOHTAPHAS WHHEDBAIIHS) .

IlpuBenennble NaHHBE [OKASHIBAIOT, YTO B XOJe SBOJIONUH TOIBOHOU-
HBIX [HAMLIOYEUHBble KeJieshbl TLPHOOPETAIT HOBBIE AajalTHBHBIE CBOHCTBRA.
KyieTounble CTPYKTYpHl HAANOYSUHHKOB IHDMEPEHIHPYIOTCS U CIIeIHa n3u-
pyrorcsi. HepBHBIH ammapar kesie3 TakiKe YCIOXKHSETCSH, CHEIHAJH3UPYeTCH
H HIpaeT BaXKHYIO DOJb B PETYASAIMH U OTIPABAEHUN UX (DYHKIIHIM.
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PROBLEM OF EVOLUTION OF THE SUPRARENAL GLANDS
AND THEIR NERVE STRUCTURES IN VERTEBRATES

G. B. Agarkov
(Institute of Zoology, Academy of Sciences, Ukrainian SSR)

Summary

The formation of the suprarenal glands and their nervous apparatus in philogeny
are inadequately discussed in the present literature. With the aim of investigating the
morphology and innervation of these glands, the author studied them in representatives
of all classes of vertebrates. The transformation of interrenal and chromaffin bodies of
teleost fish into the complex paired suprarenals of the higher vertebrates is traced.

The results show that in the process of evolution complication and specialization
occur in the nervous apparatus of the suprarenals and their nerve connections with the
central nervous system, which are of importance in regulating and effecting the functions
of the glands.



