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Caem O.C., Cokon A.B., Pyoenok I1.B., Ilpucyn /I.11.
IKCIIPECCUA CYBCTAHIMUU P, MET-DOHKE®AJINHA U BOMBE3NHA
B 3BE3/IYATOM I'AHI'VIUU YEJIOBEKA
Benopyccxuii 2ocyoapcmeennviil MeOuyuHCcKULl ynugepcumenm,

2. Munck, benapyco

Ummynopeaxmusnvie k cyocmanyuu P (CP), mem-suxegpanuny (mem-OHK) u 6ombezuny
(bom) HepeHble KiemKu u HepeHble BONOKHA BbIABIEHbL 8 36€30UAMOM 2AH2IUU YeN08eKAd MEMOOOM
HenpsAMoOU  UMMYHOSUCMOXUMUY. — 38e30uamblii  2aHeIULL  YeNo8eKad  XApaKmepusyemcs
HeUponenmuoHbiM  pasHooOpasuem, KOmopoe Gulpaxcaemcs 6 HNPUCYMCMEUU 2emepo2eHHOll
nonyaayuu Hetiponos. Ummynopeakmusnocmo k CP, mem-OHK u Bom 6 eanenuonapuvix Heuponax
U HEpBHLIX BOJOKHAX  CBUOeMeNbCmEyem O  HeupoOmpaHCMUmMmepPHOU  2emepoceHHOCU
CUMRAMUYECKUX Y3108 YeN08eKd U 8OBNIeYEHUU HEeUpPONnenmuoos 6 pe2yiayuio (QyHKyuti opeaHos-
Muuienetl.

Knrouesvie cnosa: uenoeex, 36e30uamulii 2anznuii, Helponenmuobl, IKCRPECCusi.

Saet O.S., Sokal A.V., Rudenok P.V., Pryhun D.P.
EXPRESSION OF SUBSTANCE P, MET-ENKEPHALIN AND BOMBESIN
IN HUMAN STELLATE GANGLION

Belarusian State Medical University, Minsk, Republic of Belarus

Substance P (SP), met-Enkephalin (met-ENK) and Bombesin (Bom) immunoreactive nerve
cells and nerve fibres were demonstrated in human stellate ganglion by indirect
immunohistochemistry. The evidence for the presence of SP-, met-ENK- and Bom-Immunoreactivity
in stellate ganglion suggests a neurotransmitter heterogeneity of human sympathetic ganglia and
involvement of the neuropeptides in regulation of target organs function.

Key words: human, stellate ganglion, neuropeptides, expression.

N3BectHO, uTO 3Be3muarhiii raHmuil (317) sBisieTCS OCHOBHBIM HCTOYHHUKOM,
CHAOXKAIOIMUM TIOCTTAaHITIMOHAPHBIMUA CUMIIATHYECKUMU BOJIOKHAMH MHUOKapa |
KopoHapHble cocyasl [1]. Hapsay ¢ kiaccuyeckMMu HEWpPOTPAHCMUTTEpAMH —
ALETUIIXOJIMHOM U HOPaJAPECHAINHOM, HEUPOHBI IIEHHO-TPYIHOTO y3J1a COAEpKar psij
HEHPOMEIUATOPOB TMENTUIHON MPUPOIBI, KOTOPHIE O0JIaJaf0T MIHUPOKUM CHEKTPOM
OMOJIOTHYECKOM aKTUBHOCTH B OTHOIICHHUH CEPEYHO-COCYIUCTON cucteMsl [2, 3, 5].
Tak, cyoctanuust P (CP) oka3piBaeT OoTpUIIaTEIbHBIE XPOHOTPOIIHOE U MHOTPOITHOE
neiictBusi [6]. Met-sukedanna (Mer-OHK) oGmamaer BBICOKOW aHAIBreTHYECKOU

AKTUBHOCTBIO W CBsi3aH ¢ ()EHOMEHOM aJanTaluu cepaina K rumnokcuu [11]. Psan
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aBTOPOB yKa3bIBaeT Ha CHOCOOHOCTh OomOe3mHa (bom) meiicTBOBaTH B KauecTBE
SHJOTEHHOTO HE ONMHOUIHOTO aHAJIBIETHKA M PEryIUpOBaTh apTepUalbHOE JaBICHHE
B 3KCIIepUMEHTE [8].

Opnako B OONBIIMHCTBE pabOT HW3Y4YEHBI paclpeaesieHne U (QyHKIHUH
HEUPONENTUIOB B TaHIIMAX ABTOHOMHOM HEPBHOM CHCTEMBI MIIEKOIMTAOIMINX
KUBOTHBIX. JlaHHBIE 00 DKCIPECCHU TPAHCMHUTTEPOB TMENTHUIHOW MPHUPOIBI
B CHMITaTHYCCKHX y3J1aX YEJIOBEKa HEMHOTOYUCIICHHBI, & TTIOPOH M POTHBOPEYHBHI [4,
7, 10].

B cBs3u ¢ 3THM, LETbI0O HACTOSIIETO MCCIENOBAaHUS SIBUJIOCH H3YyUYECHHE
UMMYHOPEAKTUBHOCTU K cyOcTaHIuu P, meT-3HKedannny u 6oMOe3uHy B BE34aTOM
y3JI€ Yel0BeKa.

Marepuaa U MeToaAbl. HempsaMbIM MMMYHOTHCTOXUMHUYCCKAM METOIOM C
MIPUMEHEHHEM aHTUTEI K cyOcTtanuu P, meT-sHkedanuny u 6oMOe31Hy HUcclieI0BaH
ayTOIICUITHBIN MaTepuall 3BE34aThIX raHIIMeB 68 uenoBek B Bo3pacte oT 4510 69
net. @ukcanusa MaTepuana npoojauiack B 2% pactBope 3am6onu. [locne pukcanuu
TaHTJIMKM ToclieoBaTeabHo mpomeiBaauck B 0,1 M ¢ochatnom Oydepe (pH 7,4),
50% ostunoBom croupte, 0,1 M dochatnom Oydepe (pH 7,4), 20% pactBOpe
caxapo3bl. CepuifHble cpe3bl TOMMUHOW 8—10 MKM OBUITM NPUTOTOBIEHBI U3
3aMoposkeHHBIX B 0,9% (U3M0I0rHuecKoM pacTBOPE 3BE3AUATHIX Y3JIOB C MIOMOIIBIO
aBTOMATHYECKOI0 3aMOpaXMBAOIIET0 MUKpoToMa hupmbl «Leicay npu temmeparype
—22°C, CMOHTHUpPOBaHbl Ha NPEAMETHBIX CTEKJIaX, MOKPBITHIX 2%-M pacTBOpPOM
JKEeJaTUHA, W BBICYIIEHBI MpU KOMHaTHOW Temmepatype (18—20°C) B Teuenue 30
MUHYT. 3aTeM cpe3bl ABax bl mpombiBaiuch B 0,1 M docdatHom Oydepe (pH 7,4) B
TeyeHue 20 MUHYT, Iociie 4ero Ha HuX HaHocuiica 10% pacTBop HOpMaIbHON KO3bEi
ceiBopoTku  (Dakopatts;  X907). OOpaboTaHHbie  CBHIBOPOTKOW  Ipemaparhbl
MOMEIIAINCh B TEMHYK YBIAXHEHHYIO kamepy Ha 30 munyt. Ilocne ynanenus
CBIBOPOTKH Cpe3bl 00pabaThIBaIUCh CHIBOPOTKAMH, COAEPKAITUMHU TOTUKIOHAITHHBIC
aatutena k CP (Milab, 1270, 1:400), met-sukedanuny (Affinity, IHC 8601, 1:200) u
oomOe3uny (Peninsula, N31030/L3, 1:200).
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s BBISIBIICHUS MeT-OHK OBLIT HCIIOJIb30BAaH HENPAMOU
UMMyHOQuyopecueHTHbIH ~ Meroa. Cpe3bl  00pabaTbIBaJuCh  CHIBOPOTKAMM,
colepKallUMM  BTOPUYHBIE AHTUTENA, KOHBIOTHpPOBaHHbBIE ¢ (ayopodopamu
(Cy3™-GAR 1gG, 30254, Jackson) B passeneuuu 1:100 u momermanuch Ha 2 4aca
B TEMHYIO YBJIaXHEHHY0 kamepy. llocne ypaneHus ChIBOPOTKM U JIBYKPaTHOI'O
npombiBanuss B ¢ochatHom Oydepe (PH 7,4) cpe3bl 3akio4ainch B CMECh
riuuepun/dochatueiii - 6ydpep (3:1). Ouenka pe3ysibTaToB MNPOBOAMIACH HA
yYHUBEpcaIbHOM QoToMukpockomne «Axiophoty (Zeiss, ['epmanus) ¢ KOMOMHAIMSIME
¢unbTpoB Wit Cy3-uHAYIHPOBAHHON UMMYHO(]IIYyOpECHIEHIIUH.

C uenbto BeisiBiaeHus: CP u bom ucnonb3oBancs UMMYHONIEPOKCUIA3bIA METO/.
Ha cpe3bl HaHocuiach Ko3bsi ChIBOpOTKa ¢ BTopuuHbIMH aHTUTenamu (GAR IgG,
Dakopatts Z421) B pazsenenun 1:100. [Ipenapatsl noMemaiucy B MHKyOAlIMOHHYIO
KaMmepy, Tlle COXpaHsUIMCh Ha MpoTshikeHuu 12 yacos. [locne ynaneHus: BTOpUYHBIX
aHTUTENI Ha Cpe3bl HAHOCWJCS  PacTBOp, COJAEpXKAIIUKA  MEepOKCHUJIAa3HO-
antuniepokcuaasubii  komiuieke  (Dakopatts Z113,  pasBemenme  1:100).
B kadecTtBe XpoMoreHa Uisi BBISBICHHUS NPOAYKTAa PEAKUMU MPUMEHSJICA
nuamuHoOeH3uanH (Amerham). OneHka pe3ynbTaToOB HCCIEAOBAHUS MPOBOAMUIACH
Ha CBETOONTMYECKOM ypoBHe mnipu yBennueHnu 400x. IIpoaykt peakuuu
ONpENEISIICA B BUJE MEJIKOJIUCIIEPCHBIX 3€pEH KOPUUHEBOr' O 1IBETA.

Mopdomerpudeckue HCCIEIOBAHUS COCTOSUIM B ONPENEICHUU YHCIa
NEPUKAPUOHOB c KOHTYPUPYIOUIUMHUCS AJlpaMu, JEMOHCTPUPYIOIINX
MOJIOKUTEIBHYIO PEAKIMI0 K HEUPONEeNTHAaM B TMSATH MPOU3BOJIBHO BBIOpAHHBIX
obnactax Ha kaxaoMm S5 wiu 10 cpese (B 3aBUCMMOCTH OT pa3mepa oOpasua
Ouonornyeckoro Marepuana). B kaxmom ciydae aHanusupoBanu He meHee 10 momnei
3penus npu yBenndueHun 400x. KonnuecTBO MMMYHOPEAKTUBHBIX K cyOcTaHiuu P,
MeT-3HKe(hanmuHy U O00MOe3MHYy HEMpPOHOB BBHIPAXKAJIOCh B MPOIICEHTaX OT OOIIETO
quclla  HEPBHBIX  KIETOK. Bcg  momymanuss ~— MMMYHOPEAaKTHBHBIX K
HEHPOTPAaHCMUTTEPAM HEHUPOHOB B 3aBUCUMOCTH OT MAaKCHUMAaJbHOIO JHAaMETpa
NepuKaproHa Obla pa3fiesieHa Ha 3 TPYIMNbl: Majible KIETKH (10 25 MKM), CpelIHHe

(25-35 mxm) 1 kpynHbIe (36 MKM 1 OoJtee).
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Cratuctuyeckass o0pabOTKa pe3yJbTaTOB HM3MEPEHUM  OCYILECTBIIIACH
B auanoroBoil cucreme «Statistikay (Version 10.0). Ananu3 a0CTOBEpHOCTH
pa3Iuuui MPOBOAWIICS C TOMOIIIbIO Kputepusi CThIOJCHTA.

B pe3yabTaTe ucciaenoBaHMsl YCTaHOBJICHO, YTO B 3BE3q4aTOM TaHIJIMHU
YeJIOBeKa MPUCYTCTBYET IreTepOTeHHAas MOMYJSIUS HEHPOHOB, UMMYHOPEAKTUBHBIX
(UP) x cybcranuuu P, wmer-sHKepanuHy u  OomOe3uny. KomuuectBo
MMMyHOpeakTuBHbIX K CP um boM HepBHbIX KieTok cocrtaBimsieT 2,1+0,19% wu
3,6£1,07% coorBercTtBeHHO. [lomymsuuss wmer-OHK WP neliponoB  Gosee
MHOTOUYHMCJIEHHa, OJHaKo He mpeBbimaeT 12,3+1,58% oT obmiero yucia HEPBHBIX
kinetok. [lpucyrctBue cybcranimuu P, mer-aHkedannuna u GomOe3nHa B HEMpoOHAX
3Be34aToro y3ia ooyciosieHo cnocooHocthio CP, meT-OHK u bom MoaynupoBarts
CUHANTHYECKYIO0 Tepefauy H obecrneunBaTh, TakuM oOpazoM, Oosee TOHKHE
MEXaHU3MbI ()YHKIIMOHUPOBAHUS KIIETOK.

Okcmpeccus cyoctanuiun P, Mer-sHkedanmHa u OomOe3mHa Takke Oblia
oOHapy’keHa B CUMITIATUYECKHUX TaHTIUAX Psi/ia MIEKOMUTAIOUM KUBOTHBIX [7, 9].

Mexnay TeMm, HallM J[JaHHbIE OTIMYAIOTCA OT PE3YIbTaTOB, MOJYYEHHBIX
IPYTMMH  aBTOpaMHM TpU M3YYEHUH CHUMIATHYECKUX Y3JI0B 4YeJlOBeKa U
MJIEKOTIUTAIONINX JKUBOTHBIX. [laHHBIE JUTEpaTyphl YKa3bIBalOT Ha BBIPAKEHHBIE
MexBHI0BbIE paznuuund 3kcnpeccun CP, meT-OHK u boMm B HelipoHax aBTOHOMHBIX
y310B [1,4]. TlomoOHBIE mpOTHBOpEUYrs OOYCIOBJICHBI T€M, YTO ITUTOXUMHYECKUE
CBOICTBAa HEPBHBIX KJIETOK 3HAYUTEIIBHO BaphUPYIOT B CHUMIIATHYECKHX TaHTIUSX
Pa3TUYHBIX TOMOTpadUUeCKUX YpPOBHEH, a TaKKE Y Pa3HBIX BUOB MIICKOMUTAIOIINX
KUBOTHBIX.

IIpu anamuze skcnpeccun CP, mer-OHK um boM B 3Be3gquaToM raHIIHU
YelioBeKa ycTaHoBIIeHa MOp(hodyHKIIMOHAbHAS T€TEPOreHHOCTh HEPBHOKICTOYHOU
nonyJssiiuu, uMMyHopeaktTuBHo#i k CP, MeT-OHK u bowm.

NmMyHOpeakTUBHBIMU K cyOctanmuu P, wmeT-sHKedanmHy u OomOe3uHy
OKa3bIBAINCh HEUPOHBI cO cpeaHuM (25-35 MkM) U KpynHbIM (36—60 MKM)
IUaMeTpaMu TIEPUKAPHOHOB. TakKue HEPBHBIE KIETKH MOTYT TIPEICTaBISATh
MONYJISIIUIO KaK 3 PepeHTHBIX HEHPOHOB, KOTOPHIE UMEIOT OBAIBHYIO POpMY Tela U
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AKCOHBI, BBIXOJAIINAE 3a MPENENbl TaHIJIUSA, TaK W CEHCOPHBIX HEWPOHOB,
ad(epeHTHbIE OTPOCTKH KOTOPBIX B COCTaBE BETBEM MIEHHO-TPYIHOTO Y3Ia
HaIpaBJISIIOTCd K BHYTPEHHHM OpraHaM WIM KOHBEPTUPYIOT Ha 3((epeHTHBIX
HelipoHax ranrnus. Takum oOGpa3om, BbLAENSSICH U3 HepBHOU TepmuHaiu, CP, mert-
OHK u bom MOryT OKa3blBaTh MOIYJHPYIOIIEE JCHCTBHE KAaK HAa CHHAITHYECKYIO
nepenavy, Tak M Ha peenToOpbl NHHEPBUPYEMBIX OPTraHOB.

B 3Be3q4aToM raHriivy 4eaoBeKa Takxke oOHapykuBaroTca onuHouHbie CP-1P
(9,6+0,79%) u bom-1P (1,8+0,32%) menkue knetku (15-24 MkM) ¢ HeOOIBIIUMU
OTPOCTKAaMH, 3aII0JIHEHHBIMU 3€pHAaMM IPOJAyKTa peakuuu. He UCKIIF0YeHOo, 4TO 3TU
KJIETKU MPEICTABISAIOT MOMYJSUI0 MaJbIX UHTEHCUBHO (iyopecuupyomux (MUD)
KJIETOK nepBoro tuna. Kpome Toro, BeISIBI€HBI HEMHOTOYUCIEHHBIE TOHKUE U3BUTHIC
CP-, met-OHK- u boMmUP HepBHbIe BosokHa. OHM HMenu HEOONbIINE BapUKO3HbBIE
paclIMpeHuss U PacCIolarajyuch Ha Cpe3€ TaHIVIMA MPOJOJIbHBIMU IIyYKaMHU WIIH
dopMUpoBaNKM KOpP3WHYATBIE CTPYKTYPhl BOKPYr TaHIJIMOHAPHBIX HEUPOHOB.
Kop3uHuaTble CTpYyKTyphl COJEp)KaT CHHANTUYECKUE KOHTAKThl, OOpa30BaHHbIE
AKCOHAMH IIPEraHIVIMOHAPHBIX HEPBHBIX KIIETOK, HEUPOHOB CIIMHHOMO3IOBBIX U
CUMIATUYECKUX TaHIVIMEB APYTUX TOMOrpapuuecKuX YpPOBHEW WM AKCOHHBIMH W
JIEHIPUTHBIMHU KOJUIaTepasIMU JIpYITMX HEHpPOHOB coOCTBeHHOro ysina u MU®D-
KJIETOK.

Takum  oOpa3om, 3Be3AYaThIi TaHIJIMKA  YEJNOBEKAa  XapaKTePH3YeTCs
HeHponenTUIHbIM pa3HOOOpa3ueM, KOTOPOE BbIpa)XkaeTcs B HAJMYUM T€TEPOre€HHOMN
HOMYJIALIMA HEMPOHOB, UMMYHOPEAKTUBHBIX K cyOcTaHiuu P, meT-sHkedaiuHy u
OomOe3nHy. Okcmpeccuss cyoOctanimu P, wmer-sHkedanmHa U OomOe3uHa B
FaHIJIMOHAPHBIX ~ HEHpOHAX XapaKTepu3yeT UX CIOCOOHOCTh 0OecreynBaTh
perymsiuuio  QYHKOMH U KOMIIEHCATOPHO-TPUCIIOCOOUTENBHBIE  PEaKIHUU
3¢ (EeKTOpPHBIX OpPraHOB U CHUCTEM 4YeJIOBEKa MpPU MOCTOSHHO H3MEHSIOIIMXCS

YCJIOBHUSIX BHEIIHEN U BHYTPEHHEN CPEBI.
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