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COCYIUCTOE CIJIETEHHUE XEJYIOUYKOB I'OJIOBHOT'O MO3TA
(O630p JuTEPATYPHI)

M.C. Illysanosa, IO. X.-M. IIluoaxos, A.C. Illanazapos

AHHomauus. CocyaucToe crnneTeHne — oauH U3 HarMeHee M3y4YeHHbIX acrnekToB rofloBHOro Mo3ra. B nocnegHve rogpl
npobnemMa yHKUMOHMPOBAHUSA COCYAUCTbIX CMETEHUI FONOBHOrO Mo3ra npuobpena ocobyto akTyanbHOCTb B CBSA3M
C LUMPOKMM CMEKTPOM PErynsTOPHON AeATENbHOCTU CMIMHHOMO3IOBOW XUAKOCTU (COH, 60ApPCTBOBaHME, TOPMOXEHUE,
BO30YyXaeHue, uMpkagHble PUTMbI, TOHYC CKENETHOW MYCKynaTypbl U Ap.), KOTOPbIA NPOAOImKaeT NOMOMHATLCA HOBbI-
Mu dakTamu. Ha pycckom s3bike nocne 1962 roga He ony6rnvMKoBaHO HW OLHOW MOHOrpacmu, NOCBSILLEHHOW CTPYK-
TYPHOW OpraHv3aummn COCyAMUCTOro CNIeTeHUsl, a MMEeLMECs: OTEYECTBEHHbIE 1 3apybexHble nybnvkaumm paccesiHbl
MO MHOTFOYUCHEHHBIM M MOAYacC TPYAHOAOCTYMHBIM HayYHbIM JXypHanam. [103ToMy M3noXeHne COBPEMEHHbIX AaHHbIX
O rMCTOU3MONOrMN COCYQUCTOrO CMETEHUSI U reMaToNMKBOPHOrO Bapbepa y YernoBeka NpPeacTaBrnsieT MHTepec He
TOMbKO Ansi MOPOOroB 1 (MU3NONIOroB, HO 1 ANs KMUHULMCTOB, Tak Kak OTCYTCTBUE AOMKHbIX 3HaHWUI O MOPdOyHK-
LiIMOHAnNbHOW OpraHM3aLumn cocyaucToro CnieTeHust NpUBOAUT K HEQOCTaTOYHOMY MOHUMAHMIO MEXaHW3MOB (DYHKLMO-
HMPOBaHWS reMaTonMKBOPHOro Gapbepa B HOPME ¥ NMpU NaTonoruu.

Kntoueenle criosa: COCyOunCToe crnreTeHue; Xenyoo4ku; rOfIOBHOW MO3r; 3NEeHAUMOLNTLI; MWUKPOLUMPKYNALNA; Kanuins-
pbl; apTepunonbl; BEHYIbI.

M32OHHUH KAPBIHYAJTAPBIHJAT' Bl KAH TAMBIPJTAPABIH YUEJTEHUIIN

(AnadusTTapra cepen caiuyy)

M.C. Illysanosa, 10. X.-M. IlTuoaxos, A.C. Illlanazapos

AHHOMayusi. KaH TamblpnapablH YMeneHULLN — MI3HVH 9H a3 U3UNAEeHreH eHYTTepYHYH Gupmn Gonyn acenTternet. AKbIp-
Kbl XbIIiAapAa M39HUH YMENEeHULLKEH KaH TamblpriapbiHbIH ULLTELLMHUH Kereny edrede aktyanayy 60myn kanibl, aHT-
KEHU M33 XYJIYH CYIOKTYTYHYH ULLI-apaKeTTEPUHUH KEHUPY CMEKTPUH XKeHre canat (yiKy, Ceprektuk, 6ereT Koy, Tos-
KyHO@HYY, UMpKaaablk pUTMAaep, ckenet GynyyHaapbiHbIH TOHYCY XK. ), @HblH XaHbl (aKTbiap MEeHeH TOMyKTasbillbl
ynaHyyaa. 1962-xbingaH 6epy kaH TaMblpiapabiH YMEeNEHNULIMHUH Ty3yMy GOoloHYa opyc TunuHae 6up Oarbl MOHO-
rpacus Kapblk KOPreH aMec, an dMU aTta MeKEHAUK XXaHa YeT anavk GackiiManap KernTereH, Kasae XeTyyre KblibiH
GOMroH MAMMUIA XKypHangapablH apackiHaa Yyadblpan KeTkeH. OWOoHAYKTaH, KaH TaMblpapabiH YAENeHULWWHNUH MUCTO-
chusvonorusicel xaHa agamaarsl reMaTonmKiopayk TocKoornayk 6oloHYa 3amaHban MaansiMaTTapablH Npe3eHTauuschl
MOPEOOraop xaHa U3NONOrA0p YYYH raHa dMec, KIMMHUKTEP YUYH Aa Kbi3bIryyHy TyyayparT, aHTKeHU KaH Tamblprap-
AblH Y/ENEHNLIMHUH MOPOMYHKUMOHANABIK TY3YIyLIY XeHYHAe TUeLlenyy GUnMMAnH XKOKTYry HopMarnayy aHa na-
TOMOMMASbIK LAPTTapAa reMaTonKBOPAYK TOCKOOMAYKTYH ULLITOe MEXaHWU3MAEPVH JKETULLCK3 TYLUYHYYTe asbin Kener.

TyliyHOyy ce3dep: KaH TamblprapAblH YMEeNEeHWLLW; KapbliHianap; 6all Ma3; aneHAVMOLMTTEDP; MUKPOLMPKYMSLWS; Ka-
nunnspnap; aptepvonanap; BeHynanap.

CHOROID PLEXUS OF THE VENTRICLES OF THE BRAIN

(Literature review)

M.S. Shuvalova, Yu. Kh.-M. Shidakov, A.S. Shanazarov

Abstract. The vascular plexus is one of the least studied aspects of the brain. In recent years, the problem of functioning
of the vascular plexuses of the brain has become particularly relevant due to a wide range of regulatory activities of
the cerebrospinal fluid (sleep, wakefulness, inhibition, arousal, circadian rhythms, skeletal muscle tone, etc.), which
continues to be replenished with new facts. Not a single monograph on the structural organization of the vascular
plexus has been published in Russian since 1962, and the available domestic and foreign publications are scattered
through numerous and sometimes hard-to-access scientific journals. Therefore, the presentation of modern data
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on the histophysiology of the vascular plexus and the hematopoietic barrier in humans is of interest not only for
morphologists and physiologists, but also for clinicians, since the lack of proper knowledge about the morphofunctional
organization of the vascular plexus leads to insufficient understanding of the mechanisms of functioning of GLB

in normal and pathological conditions.

Keywords: vascular plexus; ventricles; brain; ependymocytes; microcirculation; capillaries; arterioles; venules.

“Mo3sr — mopasutenbHoe co3manne bora” [,
C. 24] onmapeH yAMBUTENbHBIM TBOPEHUEM IIPUPO-
Bl — COCYIUCTBIM CIUICTCHHEM. [0IOBHONM MO3T
('M) pacnionaraercst B pUruHOH MOJIOCTH yepera,
OKpY’KEH TpeMs 000JI0YKaMHU U CO BCEX CTOPOH OMBbI-
BaeTCs CIMHHOMO3roBO# x)uakocteio (CMIK). Ta-
KM 00pa3oM, IPUPOIa JAJEKO CIpsTaia KpachHBoe
CO31aHKE — MO3T — OT IJ1a3 U pyK uesoseka [ 1, c. 15].
Mosket mostomy I'M 1 ero KOMIOHEHTHI (IpUAAT-
KH) XpaHAT B cebe Tak MHOTO TaiH u 3araiok. Co-
cynuctoe cruiereHue rojoHoro mosra (CCI'M)
HE SBJISIETCS B 3TOM CMBbIcie HcKiIoueHueMm. He
Cy4yaiiHO “Ha pyccKoM s3bike mocie 1962 rona e
OIyOJIMKOBAaHO HU OJTHOM MOHOTpaduu, MOCBSIICH-
HOM CTPYKTYpPHOM OpraHU3allui COCYAUCTOrO CILIE-
TEHMs, a UMEIOIUECS OTCUECTBECHHBIE U 3apyOex-
Hble MyONUKalMM paccesHbl M0 MHOTOYHMCICHHBIM
U [104aC TPYIHOAOCTYIIHBIM HAay4YHBIM XXypHajam”
[2, c. 5]. TlosTOMy OOOOIIEHHE W aHATU3 “‘COBpE-
MEHHBIX JIAHHBIX O TUCTO(U3HUOJIOTHH COCYIUCTO-
rO CIUICTEHUs U reMaToiIuKBopHoro O6apnepa (IJ1b)
y 4eJIOBeKa, YTO MOXKET He MPEJCTaBUTh HHTEPEC HE
TOJBKO JUTIT MOP(OJIOTOB U (PH3HOJIOTOB, HO H LIS
KJIMHULKACTOB, TaK KaK OTCYTCTBHE JOJDKHBIX 3HA-
HUI 0 MOp(OPYHKIIMOHATIHHONH OpraHHW3alHuu COo-
CYIUCTOTO CIUIETCHHUS! NPHBOIUT K HEJOCTaTOYHO-
My MOHUMAaHHIO MEXaHU3MOB (PYHKIIMOHHUPOBAHHS
I'JIb B HOpME W TIpW MATOJIOTUK” HALIUIM OTPasKEHHE
B 00cTosITeNbHOM padote [2].

Crnenyer OTMETUTb, YTO B II€4aTH HAayYHBIX
coobmenwmii, kacarormmxcs CCI'M, B KbIpreizckoit
PecryOnuke HET 3a MCKIIIOUCHHEM HAIINX ITyOJIH-
kanuii [3—6]. [TosToMy HacTosmHi 0630p MO 3aTpo-
HYTOH aKTyaJIbHOH IpoOsieMe MOCTPOEH Ha OCHOBE
3apyOeKHOHN JTUTEPATYPHIL.

“CocymucToe CIUICTCHUE TOSBISAETCS Y 3MO-
pHOHa YesoBeKa B KOHLE CEIbMOM HeNeNu IMpeHa-
TaJBHOTO pa3BHUTHS, a BeIpaboTka CMIK, BeposiTHee
BCETo, HAUMHACTCS Ha JAEBATOH Hemene smOpuore-
Hesa” [2, c. 6; 7]. B nmpouecce smMOprorenesa rojios-
HOTO MO3ra CTEHKa MO3TOBOTO ITy3bIpsi B COOTBET-
CTBYIOIIIEM MecCTe He 00pa3yeT HEpBHOTO BEIIECTBA
M OCTaeTCs B BHUJE OIHOCIOWHOW DIUTEINAILHON

BBICTHJIKH (SIICHIUMBI). M3BHE K HEeW TECHO TpH-
neraeT Oorarasi cocylaMHu MsTrKas Mo3roBas 000-
nouka. OOpa3oBaHHas STUMH CIIOSIMH CTEHKa BJia-
eTCsl BHYTPb KeNMylo4yka B BHJIe OOraThiX COCyJaMH
CKJIQJIOK M CTAHOBHUTCS COCYOHUCTBIM CIUIETEHHEM
[8]. B cBsi3u ¢ oOmmM pocTOM TOJOBHOTO MO3Ta
n CCI'M KpOBEHOCHBIE COCY/IbI B HUX M3BHUBAIOTCS,
a CaMH CIUICTEHHSI CTAHOBSATCS BOPCHHYATHIMHU.

OjHaKko HH OJIMH TUCTO(PHU3UOIOT HE TTOCTABUT
3HaKa PaBEHCTBA MEXIY OIHOCIOWHOHN SIUTENu-
aJbHOM BBICTWIIKOM BKyINE C MpUJIErarolie K Her
OoraTtoii cocymaMu MSTKOM MO3TOBOM 0OOJIOYKOM
n CCI'M. “HecmoTpsi Ha TO, 9YTO OHU Pa3BHBAIOT-
Csl M3 OJIHOTO AMOPHOHAIBHOTO 3adaTka (HEpBHOM
TpyOKHN), CyIIECTBYeT MHEHHE, YTO KJIETKH COCY-
JUCTOTO CIUIETEHHs] UCTUHHO SIUTeNuanbHbie [9],
B OTIIMYME OT KJIETOK SIEHAUMBI KeJlyI04yKOB IO-
JIOBHOTO MO3ra M LIEHTPaJbHOIO KaHajla CIIMHHOIO
mosra” [9, c. 33].

CCI'M mnpencraBisier co00i caMOCTOSTEIb-
HBIH (DYHKIIMOHATIBHO EIUHBIM, HO AaHATOMHUYCCKU
pa3zeNieHHbI Ha TPU OTHAEIa OpPTaH — COCYIUCTOE
CIUICTEHUE OOKOBBIX IKEIYIOYKOB, COCYIHCTOE
crierenne 111 u IV xenynouxoB mo3sra [2]. Kaxksrii
n3 otnenoB CCI'M cmaraeTcst U3 ceTd KpOBEHOC-
HBIX COCY/IOB, COCIMHUTEIHLHO-TKAHHOH CTPOMBI
u snurenus [2, 10—-13].

CCI'M, kak mo0asi TKaHb HBOTO OpraHU3-
Ma HYXJAeTCs B HEMPEPhIBHOM NPUTOKE KHUCIO-
poza, IIOKO3bl KaK MOCTOSHHOM HCTOYHHUKE JHEp-
THH, a TaK)Ke YIAICHHH IPOAYKTOB METa0ONM3MA.
CCI'M  omiuuaercs BBICOKOH BacKyisipu3anuei
1 00bEMHOM CKOPOCTHIO KpoBOTOKA. Hampumep, co-
CYIUCTBIE CIIETeHHS OOKOBBIX M YETBEPTOTO JKEIy-
JIOYKOB MO3Ta KPbIChI IOIYYAOT OT 3 110 4 Mi1/MUH!
kpoBu Ha | T Tkauu. D10 noutu B 10 pa3 Gomsbiie,
geM MPUTOK K Kope rojoBHoro mosra [13], uro
obecrieunBaeTcs aJIeKBATHBIMH MCTOYHHKAMU KpPO-
BOCHaOKEHUSI.

Huxe  co3HaTenbHO — NPUBOAATCS — IUTa-
Tl U3 cratbu u3BectHoro anaroma CCCP C.C.
MuxaitnioBa, omnyOnmmukoBaHHele B BMD [14],
e HauOosee noHo u3noxkena anaromuss CCI'M.
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“B cocyaucToit 0CHOBE YETBEPTOTO JKEITYI0UKa
(tela choroidea ventriculi quarti) pa3BEeTBISIOTCS
NepeHue U 3aJHIUe BOPCUHYATBIE BETBU YETBEPTO-
ro xenynouka (rr. Choroidei ventriculi quarti ant.
et posterior). IlepenHsss BopcuH4aras BETBb 4eT-
BEPTOTO JKEIMyA0UKa OTXOJUT OT MEPETHEH HUKHEH
MO3KEUKOBOH aprepuu (a. cerebelli anterior) oxo-
1o xiouka (Klocculus) v, pa3BeTBISSACH B COCYAMC-
TOW OCHOBE, (POPMHUPYET COCYOHCTOE CIUIETEHHUE
(CC) narepanbhoro kapmana IV sxemynouxa. 3af-
HsAs BOpCHHYaTasl BeTBb [V jkelynouka OTBETBIIA-
eTcsi OT 3agHEl HIKHEH MO3KEUKOBOH apTepuu
(a. cerebelli anterior posterior) u BETBUTCS B Cpell-
Heit yactu CC. Ottok kpoBu ot CC IV xenymouka
OCYIIECTBJISIETCA MO0 HECKOJIbKUM BEHaM, BIaJaro-
UM B 0a3ajJbHYI0 I OOJIBLIYI0O MO3TOBYIO BEHY.
N3 CC, pacronoxeHHOro B O0JacTH Jiarepalib-
HOIO KapMmaHa, KpOBb OTTE€KAaeT BO BEHaM Jjare-
panbHOTO KapmaHa IV skemymouka (vv. recessus
lateralis ventriculi quarti) B cCpeTHEMO3TOBbIC BEHBI
(vv. mesencephalicae)” [15].

“B CC III >xenymouka pa3BETBISIOTCS MEIH-
aJlbHbIE U JIaTepaJibHblEe 3aJHHE BOPCHHYAThIE BET-
BU (rr: choroidei posteriores med.et lat.), 3amueit
MO3TOBOM aprepuu (a. ctrebri post.) u BOpcUHYA-
ThIC BETBU (77: choroidei ventriculi tertii), nepennei
BOpcuHUaTOW aprepuu (a. choroidea ant.). Menu-
ajbpHBIC 33 JHUE BOpcUHYAThie BeTBH (1-3) oTxomsr
OOBIYHO OT MOCTKOMMYHHUKAIIMOHHON YacTH 3aHEH
MO3TOBOM aprepuu. Yaie BCTpedaeTcsi OHa BETBb
nuametrpom 0,4-0,8 mm. OHa cienyer MeauaibHee
3aJlHEl MO3rOBOM apTepuH, OKPYKaeT HOXKKY MO3-
ra, MOJXOAMUT MO BaJIUK MO3OJIUCTOrO Teja U pas-
BETBJISIETCA B cocynuctoi ocHoBe III skemymouka,
npuHUMas ydactue B gopmupoBanun CC. Uepes
MEAOKEIYJOUKOBbIE OTBEPCTHSI Ta BETBb aHACTO-
MO3HPYET C JIaTepajIbHOM 3a/IHEW BOPCUHYATON BET-
BBIO, JIaTEpaNbHast 3aHss BOpcuHUaTas BeTBb (1-3)
OTBETBIICTCS OOBIYHO OT 3aHEH MO3TOBOH U pexe
OT BEpXHEW MOIPKEUKOBOU aprepuu (a. cerebelli
Sup.) M, pacrojarasich BIOJb MOLYLIKH Tajamyca,
pacrpoCTpaHseTCs] B COCYAUCTONH OCHOBE OOKOBBIX
JKEIyI0UKoB. Yare BCTpeyaeTcsi OMH CTBOJ BETBH,
KOTOPBIH B 00JIACTH MEKKETYIOUKOBBIX OTBEPCTUI
MOChIUIaeT BETBH K cocyauctoil ocHose III xeny-
nmouka. Bopcunuareie BetBu Il skemymouka, Oepy-
e Hayajgo U3 MepelHeld BOPCHHYATON apTepuH,
aHACTOMO3UPYIOT C 3aJHUMU BOPCHHYATBIMU BET-
BSIMH 3aJ{HEH MO3roBoi aprepuu. OTTOK KPOBU U3

BeH CC III sxenynouka OCyIECTBIISIFOT HECKOJIBKO
(3—5) TOHKHX BEH, OTHOCSIIIUXCS K 3aHEN Tpymme
MIPUTOKOB BHYTPEHHUX MO3TOBBIX BeH (Vv. cerebri
int.)” [14].

“C OOKOBBIX JXEIYIOYKOB (plexus choroidei
ventriculorum lateralium) sSBISETCS TPONOIHKCHUEM
CC III xemymouka, KOTOPOE BBIIISTINBACTCSI B OOKO-
BbI€ JKEITYZI0UKHU C MEIMAIbHBIX CTOPOH Yepe3 LIEeIH
Mexny Tamamycamu U csopoM. CC ¢opmupyetcs
MepeaHell BOPCUHYATON apTepueil, YaCTUYHO BET-
BSIMH MEIWAaJbHOM 3aJHEl BOPCUHYATONM BETBH.
[epenuss BopcuHYaTast apTepHst OOBIYHO SIBISICTCS
BETBBIO BHYTPEHHEH COHHOM apTepuu, HO MOMKET
HayaTthbCsl OT CPEHEN MO3rOBOM WM 3aHEH coenu-
HUTEIbHO-TKaHHOHU apTrepuu. [lo myTu K OOKOBOMY
JKETYJOYKY OHA OTJACT BETBU K 0A3aNbHBIM sIApaM.
Benst CC 0oxoBoro xenmymaouka (HopMUPYIOTCS
MHOTOYHCJIEHHBIMU U3BUTBIMU IPOTOKaMU. Mexny
BOPCHHAMH TKAaHU CIUICTEHUH WMeeTcs OOJbIloe
KOJTMYECTBO BEH, CBS3aHHBIX MEXAy COOOW aHac-
ToMO3aMH. MHOTrHe BeHbI, 0COOEHHO OOpaleHHbIE
B IOJOCTh JKENyAOYKa, MMEIOT CHHYCOHJAJIbHbIE
pacmmpeHusi, 0o0pa3yloT TEeTIH M IMOJTYKOJNbIA.
Aptepun CC ommeTeHsl BEHO3HBIMH COCYHaMH.
OttoKk kpoBH M3 CC OOKOBOTO KeNlylaouka MPOHC-
XOIIUT B BEPXHIOIO W HIDKHIOIO BOPCHUHYATHIE BEHBI
(v. choroidea sup.et inf.). BepxHsisi BopcuHYaras Be-
Ha Gopmupyetcs n3 BeH CC B HIDKHEM (BHCOYHOM)
pore M IEHTPAJIbHOW YacTH OOKOBOTO JKEITyHZOUKa.
Bnagaer oHa yaie B TaJaMOCTPUApHYIO BEHY, PEXkKe
BO BHYTPEHHIOIO MO3TOBYIO; 00pa3yeT aHacTOMO-
36l C HWJKHEN BopcuHYaroil BeHoi. MHorna Bmec-
TO CTBOJIa BEpXHEW BOPCHHYATOW BEHBI UMEIOTCS
MHOTOYHCJICHHBIE MEJIKHE BEHbI, BIAJAIOLIUE He-
[IOCPEACTBEHHO BO BHYTPEHHIOIO MO3IOBYIO BEHY.
Hwxnsas BopcnHuaras BeHa (GopMHpyeTCs B LIEHT-
paNBbHOM YacTH OOKOBOTO KENMylo4yKa, MPOXOJHT,
nojryyas npuroku, yepe3 CC B HUXKHEM pOre U Bla-
naet B 6azanbHy1o Beny” [14].

Ha ocnoBanuu CCI'M, B HErpo3IEBUIHON Ya-
CTH, apTEPUU U BEHBI NMPOXOIAT B COCTUHUTEIBHO-
TKaHHOM CTpOME “‘C MpeoldIalaHueM KOJIIareHOBBIX
BOJIOKOH. DJIACTUYECKHE BOJIOKHA MPOXOIST TOJ
SMUTENNEM U BOKPYT cocynos” [11]. B rpo3abeBua-
Holt yactu CCI'M 3BEeHbSI MUKPOIHMPKYJISTOPHOTO
pycia (MLIP) okpykeHbl KOHIICHTPUYECKHM CJIO-
€M COEIMHUTENBHOM TKAaHM C HEXHBIMHM 3J1aCTH-
YECKMMH U KOJIJIAr€HOBBIMU BOJIOKHAaMH, a CHapy-
KU — IUTEIINEM.
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Zagorska-Swiezy K. et al. [15] B cocyaucTtom
CIUICTEHUH OOKOBOTO JKEITyI0YKa KPOJIMKa OOHapy-
KWK  apTepUO-BEeHYJIsIpHbIe aHacToMo3bl (ABA).
CnenoBarensHo, B CCI'M mpuCyTCTBYIOT BCe 3Be-
Hbst MILIP: apTepuobl, NpeKanmIspbl, KAMWLIISAPBI,
nocTkamuisipsl, BeHynsl 1 ABA. “TloTok kpoBw,
BCTYIUBIIMA B MHUKPOIUPKYIATOPHYIO EIUHUILY,
JIETUTCS Ha ypOBHE apTEepUON HA JIBE HEPABHBIC
YacTU: HYyTPUTUBHBIN (KaWUIIPHBINA) U ITYHTOBOH”
[16]. B cBoe Bpems kimaccuk ¢usnonoruu K. bep-
Hap mucai: “He cnemyer mymarh, 9TO BCSI KPOBb,
KOTOpasi TIpoLIa Yepe3 OpraH ...CIayXuia A ero
(YHKIMU: TOJBKO OJIHA YacTh BBIMIONHSAJIA 3TO, JIPY-
rasg e MpOoIUIA, He W3MCHUBIINCH, OHA CIIy>KHJIa
TOJILKO JUIsl TIOAJIEP)KaHUsI MEXaHU3Ma KpOBOOOpa-
meHus’”’.

Oynkmueit  CCI'M  saBnsieTcss  MPOTYKITUS
CMIXK, KoTOpyio HCClenoBaTeNld CBS3BIBAIOT HC-
KJIIOUUTENIBHO ¢ KalnWuIIpHbIM 3BeHOM MIIP opra-
Ha. [Ipu 5TOM He yuuThIBaeTCA, 4TO “Ha ypOBHE MU-
KPOLMPKYJIALUU €AUHbIH apTepuatbHbIi MOTOK 00-
pa3yeT CUCTeMY ITOTOKOB, OUYEBUIHO, HAXOASIIUXCS
B CBSA3M JPYI C JAPYI'OM M B 3aBHUCUMOCTU JPYT OT
npyra” [16]. [oatomy kanmumspHoe 38eHO CCI'M,
Y4acTBYSl BMECTE C SMEHAUMOIIMTAMHU B MPOXYKIIUU
CMIXK, neiicTByeT He U30IMPOBAHO, & B CBSI3U C JIpY-
rumu coctapnsiommumu MIIP. be3 aToro HeBo3Mox-
Ha npoxykist CMK B Hy)kHOM 00beMe U HEOOX0-
JTUMOM COCTaBe.

Bec CCI'M denoBeka paBeH MpPUMEpPHO 2 T
[13]. B Tteuenue cyrox CCI'M cunresupyer
B cpegHem 600 mu CMIXK co ckopocteio 0,3 mit/
MuH X 1 r Tkanu [17]. Ing peanuzanuu 3T0i pa-
6otet CCI'M  Hyxpnaercs B OOWJIBHOM KpOBO-
cHaOxeHuu. “Hanpumep, OOKOBbIE W 4YeTBEPThIC
HKEJTYIIOYKOBBIE CIIJIETEHHUS KPBIC MOJy4aroT OT 3 110
4 mu/mun! Ha 1 v tkaan” [16]. D10 mout B 10
pa3 OoJblile, 4eM MPUTOK K KOpPE TOJIOBHOTO MO3ra
[14]. Ecnu gonmycTuTb, YTO MPUTOK apTepHaIbHON
kpoBu B CCI'M uenoBeka paBeH TaKOBOMY KpBICHI,
TO 9TO B pacueTe Ha 2 T' TKaHH COCTaBUT 6—8 MII
KpOBM B OJHY MHUHYTY. TpyaHO mIpencTaBuTh, Kak
3Ta Macca KPOBH 32 MUHYTY HPOWIET Yepe3 Karmi-
aspsl CCI'M. Ha mam B3z, 34€ch CBOIO pOib
urpatotr ABA.

W3BecTHO, YTO MaTepualoM [Uid CEeKpeluu
CMX chyxuT He 1enbHas KpoBb, a IiasMa. Ha
YPOBHE apTepuoi IMPOUCXOAUT Cemapauus Kpo-
BH, KOTJla KpPYIHBIC OJPUTPOIMTHI, JICHKOIUTHI

U KPYITHOMOIICKYJISIPHBIE COCIMHEHHS HAaIpaBsi-
10TCSl B 00X0/ KanwuiapoB mo ABA B mocTkamnui-
aapHoe 3BeHo MIIP. Tem cambIM KanmuuisipHOE
PYCIIO pasrpykaercsi; Npd 3TOM OJHOHAIpaBJICH-
Heii Tpancnopr Na‘, HCO,, CI' u H,O u3 kposu
B CMX ne napymaercs.

Kanmnnsapsr CCI'M, kak ¥ B Apyrux opraHax,
0o0MaaroT MepeMekarolencss aKTHBHOCTBIO, KO-
TOpasi, KaKk NpaBMiIO, 00eCleYrnBacTCsl Ba30MOLHU-
el mpexkamuuIapoB. Tak, KpOBOTOK IMONEPEMEHHO
HaIpaBJIAeTCs TO B OJHH, TO B JIpyrHe KalWUISPBI
BOPCHHOK COPa3MEPHO MOTPEOHOCTSM SICHINMO-
UMTOB. B JlaHHOM cilydyae Kanmwuisipbl JIEHCTBYIOT
Kak HeOoTheMJIeMasi 4acThb CTPYKTYPHO-(pyHKIIHO-
HanpHOU enuuunitl CCI'M — Bopcunku. Hapsiny
¢ 3TUM KanwuigpHoe 3BeHo MIP npunumaet yuac-
THE B YJIOBJICTBOPEHUHU MOTpeOHOCTEH OOMEHa Be-
mectB apyrux komrnoHeHToB CCI'M. Omnako nipu
9TOM HEJb3sI UCKIFOYUTh POJIb Mpe- W TOCTKAIIHII-
JspHBIX 3BeHbeB MIIP B oOmene BemiecTB. Taxoit
B3MJISi[] BIIOJIHE COIVIACYeTCS C JOBOJAaMHU OTMe-
HBI TIapagurMbel “TkaHeBoro mmHapa” A. Kpora
n teopun CrapnuHara “0 BHYTPUTKAaHEBOW cpere,
KaK O pacTBOpE KOJUIOMIOB, OTAEJICHHOM IOJIYIIPO-
HUIIAeMOl MeMOpaHOH OT IPyroro KOJIJIOHJTHOTO
pacTBopa — 1u1a3Mbl KpoBH™. I7aBHast TPyIHOCTb,
C KOTOpO#l cronkHynack Teopus CrapiauHra — 3TO
OTCYTCTBHE CBOOOIHOM JKHUIKOCTH B HHTEPCTHU-
MaIbHON cpene (TIpY OTPUTIATEIIEHOM JIABJICHHH ).

“B nauane XX Beka A. Kpor Bbickazai rumote-
3y, COTIIAaCHO KOTOPO# Bce MPOIECChl OOMEHA MEXK-
Jy TKaHSMH ¥ KPOBBIO MPOUCXOAST TOJBKO B Ka-
nwsipax. Brnocneacteun o moarsepaun ee [18,
19], u 3arem oHa cTajia MapajurMoil U 4acTo Tak
TpakTyercs W B Hacrosimee Bpems [20, c. 59-60].
[To A. Kpory, monoBrHa Kanmwuisipa TpeACTaBIIs-
Jlach apTepuaIbHOM, TOJOBUHA — BEHO3HOM, COOT-
BETCTBEHHO paCHpeAesUIMCh 30HBI  (UIBTpAIH
u peabcopbuuu [18, c¢. 297]. B Hacrosiee Bpems
MHUKPOIEKTPOAHbIE U3MEPEHUs HANpsKEHUsT KHC-
nopoxa B Tkausx (B.R. Duling et. Al., iBanog K.I1.)
U DIEKTPOHHO-MHUKPOCKOIIMUECKUE HCCIIEA0BaHUS
MOKa3aJld, YTO TeMaTOTKaHEeBOH OOMEH ocyIiecT-
BJISIETCSA HE TOJBKO B Kamiuisipax. 30Ha reMaroTKa-
HEBOro 0OMEHa paclIUpeHa B HallPaBJICHUH apTepH-
on u BeHyan (Duling u Berne, 1970; Zweihach, 1973;
Huttner, Moro, 1970). Kpome Toro, “Bo BpemeHa
A. Kpora ObUIO NPHUHATO CUUTATh, YTO B MO3re
UMEIOTCSI Pe3epBHBIC KamWUIApbl. B Hacrosiee
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BpEMsI U3BECTHO, YTO PE3EPBHBIC KATUILUISPEI B MO3-
T€ U B CEPAIE OTCYTCTBYIOT U MOITOMY CIUHCTBECH-
HOI CpOYHOH peakiuel ajanTaiuu K HEI0CTaTKy
KHCJIOPOZA SIBISIETCSI YCKOPCHUE KPOBOTOKA Yepe3
CylecTByromue Mukpococynsr” [20].

Takum 00pa3oM, TeMaroTKaHEBOW OOMEH CO-
Bepmiaercsi Bo Bcex 3BeHbsiX MIIP, a He Tombko
B KalmWUIsIpaX, a BBICOKAs CKOPOCTh OOMEHa BO-
Ibl CBA3aHa ¢ TpaHcysueil, a He ¢ ¢uIbTpa-
mueii. CCI'M  o0muM BecoM 2 TI' HUCHOJNB3YIOT
3a | MuHYTY OT 6 10 8§ MJI KPOBHU WIIM B CPEAHEM
350 mur/munH X 100 1. CCI'M kpsickl Becom 0,017 T
mpomnyckaoT d4epes cebs 0,06 Mia/MHH WM
353 mu/mun X 100 T Beca »xuBoTHOro. IIoTOK KpoO-
BU Ha YpOBHE apTEpUOII JACIUTCA Ha HYTPUTHBHBII
U IIYHTOBOW. 3/1€Ch IMPOUCXOIUT YaCTUYHOE OTME-
[IMBaHUE KJIETOK KPOBH H BBICOKOMOJEKYJISPHBIX
coenMHeHnH, koTopbie 1o ABA mocTymaror B BeHy-
nsapHoe 3BeHo MIIP. HyTpuTusHbIl NOTOK AenuT-
Csl Ha KAMWUIAPHBIM U TUQQy3HOHHBIH (JaCTHIHO
(unbTpaunoHHselil). B pesynsrare oTMelIMBaHUA
KPYITHBIX SPUTPOLHUTOB, JICHKOIUTOB U KPYITHOMO-
JEKYISIPHBIX COEIMHECHUI Ha YPOBHE apTEePHOI JIH-
HEHHas! CKOPOCTh KaMIIIPHOTO ITOTOKA HAPACTACT,
YTO CBSI3aHO C YMEHBIICHHWEM KalTMJUISIPHOTO TeMa-
Tokputa. Kpome Toro, He HaOMOaeTCsl CrylCHUE
KpOBH, HECMOTpPSI Ha TO, YTO YacTh IUIa3Mbl TU}-
¢bysaupyer B TKaHU. Ha ypoBHE KamMIUIAPHOTO Be-
HyJsipHOTO 3BeHbeB MIIP Boma peaGcopOupyercs,
a apTepPHOBCHO3HBIC IIYHTHI CIIOCOOCTBYIOT 3TOMY,
coznaBasi cu(oHHBIH, Oy kupyrommii g dext. Yacts
BOJBI OT OKPY’KAaIOIEil KPOBEHOCHBIE COCYHBI CO-
€IMHUTENbHOW TKaHU YXOOUT B JKEIYJOYKH MO3Tra
B Buge CMXK.

[To Tomorpadguu W (GyHKIMH KamWUIIPhI 3a-
HUMAIOT [EHTPAJbHOC TIOJOKECHUE Cpemdl Ipy-
rux 3BeHbeB KpoBeHocHoro pycina CCI'M. Ka-
nuwusipsl CCI'M — 3T0 HE TOJNBKO ONMH U3 €ro
KOMITOHEHTOB, oOOecreunBarommii oOMeH ra3oB
U HYTPUCHTOB, HO W IIEHTPAIbHAs CTPYKTypa BOp-
CHHOK, BOKPYT KOTOPBIX paCIIONararoTcs OIeH-
qumonuThl, npoxyuupyomue CMX. Onm npen-
CTaBISIIOT COOOH COCYABI C AMAaMETPOM IPOCBETa
15-18 MM ¥ amuHOM mpubmu3utensHo 160 MKM
[17]. Crenka xanwuigpa COCTOMT M3 (heHecTpu-
POBaHHOTO JHAOTENWS, Oa3ajlbHOW MeMOpaHBI
n nepunutoB [2]. Uepe3 mopsl KanmuiuiIpoB BO3-
MOXKCH OBICTphIi OOMEH BOIBI M BOJIOPACTBO-
pumbix BemiectB. J1.3. Kopxkesckuit [2, c. 6],

CChbUIAsACh Ha JIUTEpaTypHble MCTOYHUKH [21], oT-
MEYaeT, YTO KOJMYECTBO (DEHECTP B OSHAOTEIUH
KalWwIJISIpOB TeM OOJIbIlle, YeM MeHbIe UX Tuddy-
3MOHHOE PacCTOSHUE W YTO Ha JIIOMUHAJIBHOU IO-
BEPXHOCTH B 30HE (heHecTp MeMOpaHa IMeeT OTPH-
LaTEBHBIN 3apsijl.

Caapyxu CCI'M DIOKpBITO OZHOCIIOMHBIM Ky-
OMYeCKUM dIUTeNnueM. B ameHauMonuTax BblAes-
0T anuKalbHyI0 M 0a3zonaTepaibHyl0 MeMOpaHbI
[2, 22-24]. Ha anukanpbHOW MemOpaHE HWMEIOT-
Csl MUKDOBOPCHHKH W HECKOIIBKO pecHHueKk [2],
OazonarepaibHas MeMOpaHa ckinamguaras [2, 24].
OTr npunexamedl COSANHUTETLHON TKaHU OIIH-
TEJMOIUTHl  OTJeNieHbl 0azajabHOH MeMOpaHOM.
[Tox >meKTpOHHBIM MHUKPOCKOIIOM B SMUTETUOLH-
Tax 0OHAPY)KEHBI OPTraHeIbl 00IIero 3HaYeHus [2].

KneTounble KOHTaKkTbl SIBJSIOTCS  BaXKHBIM
KOMIIOHCHTOM CJIO)KHOTO HaJAMEMOPaHHOTO U TOJ-
MEMOpaHHOTO KOMIUIEKCOB CTPYKTYp, KOTOPBIH IO~
3BOJISIET OPTaHM30BaTh IPYMIbI KJIETOK B TIACTHI.
DTo XapaKkTepHO, B MEPBYIO Ouepedb Ui JIHTe-
JIMAJIbHBIX TKaHed. B TOIOBHOM MoO3re IacThl 00-
pa3oBaHbl KJIETKaMHU 3IEHIAMMbI, BBICTHJIAIOILINMU
JKEITyI0UKHU TOJIOBHOI'O MO3ra, a TaKKe KJIETKaMHu,
MOKPBIBAIOILUMU cocynucToe crerenue [9]. Ilnact
SMEHIMMOLIMTOB ¢ UX 0a3albHON MeMOpaHOW BMeC-
T€ C HHAOTEIMEM KamuUIAIpOB M €ro 0a3anbHOM
MeMOpaHOH, NEePUKAMMDIIPHBIM IPOCTPAHCTBOM,
00pa30BaHHBIM COCIMHUTEIHHON TKAHBIO pia mater
BXOJIUT B COCTaB reMaToiMkBopHoro 6apeepa (IJ1B)
[17]. I'emaTonuKBOPHBIN Oapbep UTpaeT HE TONHKO
3alIUTHYI0, HO U PETYIATOPHYIO (QYHKIHUIO, TIO3TO-
My HU3y4YEHHME MEXKJIETOYHBIX B3aMMOOTHOILCHUI
['JIb HeoOXomumo ISl BBISICHEHUS] MOJEKYJISPHBIX
mexaan3moB npoayknun CMOK. B mocnennue 15
JeT TPUMEHCHHE MOJCKYIIPHO-OHOIOTHIECKUX
MeTo/10B, Takux kak PT-ITLIP, rubpunuzamus in situ
U UMMYHOIIUTOXUMUH [13] MO3BOIUIN ONPEAETUTh
9KCHPECCUI0 HMOHHBIX TPAHCIOPTEPOB U KaHAJOB
B snurenuu CCI'M.

B pa6ote Brown P.D. et al (2007) monpo6HO 13-
JIOXKEHBI CBE/IEHUS O MOJIEKYJISIPHOW MIIEHTUYHOCTH,
JIOKAITN3allii U CBOMCTBAX MOHHBIX TPaHCIOPTHBIX
0eNKOB B AMUTEMHAIBHBIX KJIETKaX COCYIHUCTOTO
cruleTeHus milekonuTaromux. Ha 6azonarepaibHoii
M anvKajJbHOM MeMOpaHaxX »SIEeHIUMOLUTOB OT-
MedaeTcsl MOISIPH30BaHHAS JIKCIIPECCHsl MEeMOpaH-
HBIX TPAHCIIOPTHBIX OCNKOB. DTO BBI3BIBACT OJIHO-
HarpasieHHbiid Tpancnopr Na‘, HCO3Cl m H,0
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u3 kpou B CMIK, a K™ B oO6paTHOM HampaBIeHHUH.
CrnenoBarenbHO, OJHOHAMPABICHHBIA MEPEHOC HO-
HOB CO3[a€T OCMOTHYECKMH TpPaJMEHT, MPUBOJIS-
WA B TBIDKCHUE BOLY.

OOpaimraer Ha ce0s BHUMaHHE OKCIPECCHUS
Na"/K*-AT®-a3pl Ha anuKajIbHON MeMOpaHe 3IeH-
JUMOIIUTOB, TOTJa KaK B JPYTUX SMUTEITUATBLHBIX
kneTkax AT®a3Hblii Hacoc Jokamu3yercs B 0a3o-
narepainbHOi MemOpane [13]. AnukaibHas JIOKaJId-
3aIusl B COCYIUCTOM CIUICTCHHUH JKU3HEHHO BayKHA,
MIOCKOJIBKY HACOC SIBISIETCSI OCHOBHBIM ITyTEM IS
cekpeunn Na' B mmkBope. Kpome toro, Na'™-K*-
AT®daza Takxke sBisieTcss HamOoJee BaKHBIM Me-
xaHu3mMoM mnoromenuss K n3 CMXK B anurenu-
anbHble KIeTku [13]. B cocynucTom cruieTeHUH
KpbIC ObLIM HAeHTH(UIMpOBaHbl al-, f1- u f2-
cyosenuanipl Na'/K -ATd-a3noro Hacoca. Mmen-
HO cyOBEIMHHUIIA ¢ OTIOCPEAYeT MepeHoc Tpex Na*
u3 kieTky 1 aByx K' B kileTKy 3a cuer ogHoH Moule-
Kynsl ATO [13].

B ormnune ot Na'/K'-AT®-a3el uz0hopmbl
KaTHOH-XJIOPUIHBIX KOTPAHCHIOPTEPOB (CEMEUCTBO
SLCI2) nokanu3yroTcsi Kak Ha 0a3oyaTepaibHOM,
Tak W Ha anuKaipHOW MemOpanax. Na'/K*-2Cl-
KOTPAHCIIOPTEP JKCIPECCUPYETCS Ha almuKaJIbHOU
MeMOpaHe, OIHAKO POk ero He coBceM sicHa. [Ipen-
nonaraetcs, yto Oenok NKCCI onocpenyer Na*
(K* u CI') mputok, 3Haue€HHE KOTOPOTO B CEKpPELUH
CMIX ere npesCTONT YCTAaHOBUTS.

K*-Cl" — koTpaHcnopTepbl HIMEIOT TpH H30(HOp-
mbl. Jlokanusanus uzopopmer KCC1 (SLCLA)) ne
YCTaHOBJICHA M 0€3 3TOr0 TPYAHO OIEHUTH POJb
aroro Oenka B cekpennun CMIK. Jlokanu3oBaHHbBIE
tpancnoprepsl KCC, B 6azonarepanbHoli MeMOpa-
HE MOT'YT UTpaTh 3HAYUTEIILHYIO POJIb B a0COPOIHH
K" u3 nukBOpa B KpOBb, TOCKOJIBKY Ha CETOIHSIII-
HUH JICHb OHM SBIISIOTCS CIMHCTBEHHBIM TpPAaHC-
MOPTEPOM WJIM KaHAJIOM, HIACHTU(UIIUPOBAHHBIM
B 0asonarepaibHOil MeMOpaHe, CIIOCOOHBIM OMOC-
penosarb ortok K'. Msopopmer KCC, (SLC2A.)
B alMKajdbHOH MeMOpaHe omocpenyet nepeHoc Cl
B CMX u penmpxymsimuio K+, koTopast mpoucxoaut
Ha 3Toil MmemOpane [13].

CI'/HCO, obmennuk (AE,, SLC,A,) skcnpec-
cupyercs Ha 6a3onarepanbHoit MemOpane. Ero ponb
3aKJIF0YaeTCsl B PEryJsIIUU BHYTpHKIeTo9HOTO pH
u obecrnieueHuu mytH nipoxoxkaeHust Cl uepes 6a3o-
narepaiibHyro Memopany CCI'M.

Na’/HCO,  KOTpaHCHOpTEpBI ~JENATCA  Ha
JJIEKTPOr€HHbIE M JJIEKTPOHEUTpanbHble. Bompoc
O TOM, OKCIPECCUPYIOTCA JIM 3JIEKTPOICHHBIC
(SIC4A4, SIC4AS5) NBC B coCynucTOM CIUIETEHUH
OCTaeTCss OTKPBITBIM. DJICKTPOHEUTpalbHbId Na'/
HCO, xorpancnoprep (SLC4A7) skcnpeccupyer-
cs Ha OazonarepanbHOI MeMOpaHe. CuuTaercs, 4To
cosmecTHOe zeiictue OenkoB NVC -1 b AE2 B 6a-
3051aTepasibHOM MeMOpaHe OOBSICHAET HAaKOIJICHHE
Na“, HCO; u Cl B muromiasMe >IUTEIHAIbHBIX
KJICTOK COCYIHCTOTO CIDICTCHHS W MMEET Ba)KHOE
3HaueHue B cekpennn CMIK [13]. Na-3aBucumsrit
CI-HCO," obmen (SLC4A10) — 6enox NCBE skc-
npeccupyercs B 0azonarepaibHONl MeMOpaHe, OH
MOxeT JelicToBarh BMecte ¢ NBCnj, momoras
onocpenosare nputok Na® u HCO,” B kauectse
nepBoro mara B nponecce cekpennn CMXK [13].

Na*/H* oomen (NHE1, SLC9) npencrasnstor
co0oif MeMOpaHHO-CBS3aHHBIC 3JICKTPOHEHTpPAIb-
HBIC TPAHCTIOPTHBIE OETKH, KOTOPhIE B HOPMAaJIbHBIX
(busHoMOrnYecKux yCJIOBUAX TpaHcrnopTupyror HY
u3 KieTkd B ooMeH Ha Na [13]. OHu perynupyrot
obwem kietkn u ee pH. B To ke BpeMst uX JToKau-
3aIusl B COCYINCTOM CIUICTCHUH OCTACTCsl HESICHOM.

KapOoHoBbIe aHTHIpa3bl KaTaIu3upyrT 00pa-
sosanre HCO, u H u3 H,0O u CO,; cuutaercs, uto
9TO UTpaeT BaXKHYIO poiib B cexperun CMK.

AKBamopuHbl — 0COOBIC BOJHBIC KaHAJbI IIH-
POKO SKCIPECCHPYIOTCS B TOIOBHOM MO3Te H 0a30-
JarepanbHON MeMOpaHe MHOTHX AIHTETHATBHBIX
kietok. Dkcnpeccuss AQP-1 B anukaibHON MeM-
OpaHe PTIIEHIUMOIIMTOB B HACTOSAIIECE BPEMs TBEP/IO
yCcTaHOBJIeHAa. [JIaBHBIM KaHAMJATOM B KaueCTBE
MapuipyTa JUisi BOAHOTO TpaHCIOpTa depe3 0azo-
narepalibHyr0 MeMOpaHy Obul BbLIBHHYT AQP-4,
OITHaKO COBPEMCHHBIMH METOAAMH FHCCIICHTOBAHUS
MOATBEpANTH dkcmpeccuio AQP-4 B Gasomare-
panbHOI MemOpane He ymaercsi. [loaTtomy Bompoc
0 MaplIpyTe BOJHOTO TpaHCIopTa uepe3 Oazomare-
panpHyr0 MeMOpaHy He pemieH [13].

K*-xanansr (Kir7.1 u Kvl1.1, Kv1.3) skcnpec-
CHUPYIOTCS Ha allMKaJIbHOW MEeMOpaHe COCYANCTOTO
CIUIETCHUS U MOTYT CIIOCOOCTBOBaTh OTTOKYy K™
yepe3 3Ty meMmOpany. Monens nornomenus K* u3
JUKBOPA COCYAMCTBIM CIJIETEHHEM JIEMOHCTPH-
pyeT kmoueByro ponb Na/K'-ATd-azer u K*-Cl-
tpancnoptepoB (KCCl, KCC3, KCC4), a Taxke
K*-kananos (Kir7.1 u Kvl.1, Kv1.3) B peuupky-
Jsiun K-
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Takum 00pazoM, MOIEKYJISAPHbIE MEXaHH3MbI
npoxykuuu CMIK xapakrepu3syloTcst Upe3BblYaiiHoiM
CJIO)KHOCTBIO 1 MHO)KECTBOM HEPELICHHBIX BOIPO-
COB M HEpa3raJaHHBIX 3arajoK.

[TopaxkaeTr  CIIOCOOHOCTH  AIIEHANMOIIUTOB
MIPOIYIIMPOBATh CIOKHEHIITYI0 TYMOPAJIbHYIO Cpe-
ny opranmm3ma. Hawbonee mompoOHBIE CBEICHHUS
B pycckos3blyHoi aureparype o CMIK n3noxeHsl
B MoHorpaduu B.C. [Tukamtok u coast. [25] “JIuk-
BOp Kak r'ymopalipHasi cpeaa opranusma’. Coriac-
HO TIpUBEACHHBIM B KHHMre naHHbiM, CMXX conep-
JKUT OpPraHUYECKHE BelecTBa (IIOOYIUHBI, aibOy-
MUHBI, TJFOKO3a, MOJIOYHAas KHCIIOTa, MOYEBHHA,
KpEeaTHHUH, KpeaTuH, o0Imuil a3ot, aupsl u xomie-
CTepUHBbI, CBOOOMHBIN XonecTepuH). Heopranuue-
ckue (pocdop, XIOpuUIbI, HATPHUH, KA, MarHui,
nox). CMXK Gorara OHOJIOTMYECKH aKTHBHBIMH Be-
IECTBAMHU:

1) TOpMOHaMH THUIOTAIAMO-THIIOPHU3APHON CHC-
TEMBbI, JFOTHOCPUHOM, COMATOCTaTHHOM, KOp-
TUKOJIMOEPUHOM, Ba30MPECCMHOM, OKCHTOLM-
HOM, MPOJAKTHHOM, aJPCHOKOPTHKOTPOITHBIMHU
TOPMOHAMH, JFOTCHHH3HPYIOUIIM TOPMOHOM,
(OITHKYIIOCTIMYITUPYIOMIAM TOPMOHOM, THpE-
OTPOINMHOM, COMAaTOTPOITMHOM, MEIaHOCTUMY-
JTUPYIOUIMM TOPMOHOM, MEJIAaTOHUHOM, Cepo-
TOHHUHOM, AalleTHUJIXOJIMHOM, HOPaJIpEHAIUHOM,
nohaMUHOM, OHOTCHHRIMA MOHOAMHHAMU;

2) HeWpomenTHaaMu, DSHJOTEHHBIMH ONMUATaAMH
(aH0pdUH, SHKE(DATNH, HEUPOTICTITH B, KaJTb-
[UTOHWH, BEICBOOOXKIAIOIINHN TIETITH I TPEJIHH);

3) daxTopamu pocra (MHCYIHMHOMOAOOHBIN (ax-
TOp pocTa, (hakTop pocTa IrenaronuToB, (ak-
TOp poCTa HEPBOB, JMUACPMATBHBINA (HaKTOp
pocrTa, YHIOTENHAIBHEIA (haKTop pocTa);

4) TOpMOHaMHU TEPUPEPUUCCKUX DHIOKPUHHBIX
Kelle3 W WX aHaJoraMu, CHHTE3HPYEMBIMHU
knetkamu LTHC (ampgoctepon, cTepouibl, Xo-
PUOHUYECKUH TOHAJOTPOIUH, KaJIbIUTOHHH,
MapaTropMOH, UHCYJINH, THPOKCHH, TPHAOITHU-
POHUH, KaTeXOJIAMHHBI);

5) BAB, obnamaromMu BBIPKXCHHOH HMMYHO-
TPOITHOM aKTHUBHOCTHIO (TUMO3MH, HHTEpQe-
poH, nu3ouuM, ¢ppakuus C1-C6 kommiemenTa,
nMMyHODTOOyMHBI Kiacca A, M, G, E;

6) aMUHOKHCIOTaMU (BBISBICHO 22 aMHHOKHCIIO-
TBI, B TOM YHUCJIE TaMMa-aMHHOMACIISTHAs KHC-
JI0Ta, TIyTaMar, TpuntodaH, THPO3HH);

7) UUTOKHMHOBBIM (PAKTOPOM POCTa OIYXOJIH, MH-
TepIeHKUHOM 1f, UHTEepIeHKuH-6, HHTEpIeH-
KuH-10;

8) BAB nmpyrux rpymnm (3puTpOIIO3THH, BEIECTBO
P, mpocrammaHnuHbI, JENTHUH, LUKIXYECKUU
azieHo3uHpocdar, o-heTonpoTerH);

9) ButammHamu (ackopOWHOBas KHCIOTa, THA-
MUH, 0-TOKO(hepo).

Takum ob6pazom, CMX comepxuT mUPOKUi
CHEKTp pa3IMYHBIX IO IMPOUCXOXKIECHUIO, XHUMH-
yeckoil cTpykType n ynkmuu BAB [26]. Otcro-
na cienyet, yto CCI'M mocpencTtBaM MPOAYKITHH
CMXX BmemmBaeTcs BO BCE IMPOLIECCHI, TPOUCXO-
JISIIME B OpraHU3Me, BIJIOTh JIO BbICIIEH HEPBHOU
JEeSITeTbHOCTH, HEHPOryMOPaIbHON Peakluu U 1o-
BEJICHYECKUX PEaKIIHA.

Tak, He#pocnenupuyeckrue OCTKH CXOTHOTO
crpoenus, spisomuecst antureHamu [[HC, BbI-
MIONTHSIONINE BAXHBIC PETYIATOPHBIC (QYHKIUH
W Y4YacTBYIOIIME B MOBEIEHYECKHX pEeaklusixX, 00-
HapykeHbl B paznuuHbix otaenax [{THC u naukBope
JKUBOTHBIX, MPUHAJIEKAIUX K JAJIEKUM TaKCOHO-
MUYECKUM rpynnaM (MOJUTIOCKH, HACEKOMBIE, Pbl-
Obl, 36MHOBOJIHBIC, NITHIIBI, MJICKOTTUTAIOMIHE) [26].
BAB CMX nopnepxuBaroT (pyHKIIMOHATIBHYIO aK-
TUBHOCTh HEHPOHOB, PETYIUPYIOIIMX BETETaTHUB-
Hble (DYHKUMHU, TPODUKY, MOBEIEHUYECKHE, IMOIIHO-
HaJIbHBIC PEaKIK, OOIPCTBOBAHKE U COH [26].

[Moctymuna: 03.12.21; penensuposana: 20.12.21;
npunsTa: 27.12.21.
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