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BBepeHue. CornacHo KpaHWanbHOW koHuenuuu CatepAaeHAd, KAMHOBWMAHO-3aTbIAOYHbIA CMHXOHAPO3 COXpaHAeT
CBOO MOABMXHOCTb BCH XM3Hb. KAaccuueckasa aHaTOMUsi OAHO3HAYHO XapaKTepu3yeT 3TOT CUHXOHAPO3 Kak
BPeMeHHbIN. C BO3pacToM B HEM MPOMUCXOAUT 3aMeLLEHME XPSALLEBOM TKaHW Ha KOCTHYH. [1p1 3TOM KaMeHUCTOo-
APEMHBIN Y KAMHOBUAHO-KAMEHUCTBIA CUHXOHAPO3bl COXPAHSIOT B COCTaBe LUBa XPSLLEBOW KOMMOHEHT. Hop-
MaAbHasi AESTEABHOCTb FTOAOBHOIO MO3ra YenOBeKa 0H6ecneunBaeTcs B TOM YMCAE U 3@ cyeT BUOMEexaHUYEeCKMNX
CBOWCTB yepena, BO MHOTOM 3aBUCSLLMX OT MOPGOAOrMYECKOrO COCTOAHUA CUHXOHAPO30B.

LieAb uccnepOBaHUA — U3YUYEHUE TMCTOAOTMYECKOTO CTPOEHNUSA GYHKLMOHAABHO 3HAUMMbIX CUHXOHAPO30B Yepena
Y AUL, CPEAHErO U MOXMAOTO BO3pacTa, MOWCK B UX CTPYKTYPE BO3MOXHbIX TOUEK MPUAOXKEHWUA OCTEONATUYECKOrO
BO3AEWCTBUS.

Martepuanbl U meToAbl. MlcchnepoBaHME BbIMOAHEHO Ha TPpynmHOM MaTtepuane 27 Avuy, — 7 (26 %) MyXYuH,
20 (74 %) xeHLWunH, ymeplinx B Bo3pacte 49-66 aeT (57,5+5,3 roaa) oT pasaAMyHON cOMaTUYECKOM NaTOAOTMM,
HO He MMEBLUUX B aHaMHe3e YepenHo-MOo3roBblX TPABM C HapyLEHWEM LEAOCTHOCTM KOCTHbIX CTPYKTyp. He-
60AbLLME dParMeHTbl KOCTU C CUHXOHAPO3aMM — KAMHOBUAHO-3aTbIAOYHbBIM, KAMEHUCTO-APEMHbIM, KAUHOBUAHO-
KaMeHUCTbIM — ObIAM MOABEPrHYThbl MPOLEAYPe CTaHAAPTHOM TMCTOAOTMYECKOM 06paboTKM C MOCAEAYHOLLEWN
MWKPOCKOMMEN.

Pe3yabTatbl. [1py OLEHKE TMCTOAOTMUYECKUX NMpenapaTtoB KAMHOBUAHO-3aTbIAOYHOTO CHMHXOHAPO3a HabAtoAaAM OA-
HOTUMHYIO KaPTHHY: BbICOKO MUHEPAAM30BaHHbIE TKaHW KPAEB TeA KAMHOBUAHOM W 3aTbINOYHOM KOCTEeM ObiAU CO-
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€AMHEHbl 6€3 BKAIOUEHWI INEMEHTOB XPALLEBON AU COEAMHWUTEABHOM TKaHU. Bo Bcex cayyasax npyu MMMYHOMUCTO-
XMMUYECKMX peakumsax in Situ BONOKHWUCTbIX MU IAEMEHTOB HEPBHOM TKaHW HE BbIABAEHO. Peakuun ¢ aHTUTEAOM
CD34 mapKMpytoT MHOXECTBEHHbIE COCYAbl MPoboAatoLIMX (GPOABKMAHOBCKMX) KAaHAAOB MAM KaHAAOB OCTEOHaA
(raBepcoBbix). Mpu OLEHKE TMCTOAOTMUYECKMUX NPENaPaToB KAMEHUCTO-APEMHOIO U KAMHOBUAHO-KAMEHUCTOTO CUH-
XOHAPO30B 06HapyXeHa XpsLleBas TKaHb, NPEACTaBAEHHas B BUAE HEOOALLLMX OCTPOBKOB pa3mepom 20-120 MKm
C MpU3HaKaMu AereHepaumy U He60AbLLMM KOAMYECTBOM COXPaHMBLUMXCA XOHAPOLIMTOB. [pu OLEeHKe NpenapaTos
C NPOBEAEHHBIMW UMMYHOTUCTOXMMUUYECKUMU PEAKLIMSIMU C aHTUTEAaMU NPOTUB 6enka S100 aneMeHTbl HEPBHOM
TKaHW HE BbIABAEHDI.

3akaoueHue. KAMHOBMAHO-3aTbIAOYHbINA CUHXOHAPO3 XapaKTepuayeT cebs kak BpeMeHHbIM. C BO3pacToM B HEM
NMPOUCXOAUT 3aMeLLEHME XPALLEBON TKAHW Ha KOCTHYHO. 10 TMCTOAOrMYECKOMY CTPOEHUIO KAMHOBUAHO-3aTbIAOYHbIV
CMHXOHAPO3 AEMOHCTPUPYET NMOAHOE OTCYTCTBME XPALLEBOINO KOMMOHEHTA Y AUL, CPEAHETO M MOXMAOIO BO3pacTa.
KaMeHUCTO-APEMHBIN U KAMHOBUAHO-KAMEHWCTbIM CUHXOHAPO3bl COXPAHSIOT XPSALLEBOW KOMMOHEHT B TeyeHue
BCEMN XM3HU. BO BCEX CUMHXOHAPO3ax OTMEeYaeTcss OTCYTCTBME COCYAMCTOrO M HEPBHOIO KOMMOHEHTOB. [pu aTOM
BbISIBAEHO HaAWUME BbIPaXEHHOIO COCYAMCTOrO pycAa B CAMOMW KOCTHOM TKaHM, YTo TpebyeT MOAYEPKHYTb 3HaUM-
MOCTb )XMAKOCTHOM NMOTEHLIMM U AINACTUUYECKOTO KOMMOHEHTA B XPALLEBbIX M KOCTHbIX TKAHSAX Kak TOUYEK NPUAOXKEHUS
OCTEONATUYECKUX TEXHUK.

KaroueBble cnoBa: CUHXOHAPO3bl uYeperna, CPEAHWMI U MOXUAOKM BO3PAacT, rMCTOAOrMYECKOE MCCAEAOBaHME,
UMMYHOMMCTOXMMMYECKOE MCCAEAOBAHME, KOCTHas TKaHb, XpsiLLeBasi TKaHb

UcTouHuk dpuHaHcupoBaHUA. MiccaepoBaHWE HE PUHAHCUPOBAAOCH KAKUM-AMBO MCTOUHUKOM.
KOHMAUKT MHTEepecoB. ABTOPbI AEKAAPUPYHOT OTCYTCTBUE AABHBIX U NMOTEHUMAABHbBIX KOHOAMKTOB MHTEPECOB,
CBfI3aHHbIX C NyHAMKALMEN HACTOALLIEN CTATbM.
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Introduction. In recent decades, medical science has accumulated convincing evidence of the fact that the
normal activity of a human brain depends on the functional integration of its vascular system, a circulation
system of cerebrospinal fluid and biomechanical features of a skull, forming a single structural and functional
system.
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The aim of the study is to research the histological structure of functionally significant cranial synchondroses in
the middle and elderly age group, to find possible points of osteopathic influence application in their structure.
Materials and methods. The study was performed on cadaver material of 27 persons (7 men — 26 %, 20
women — 74 %) who died at the age from 49 to 66 years (57,5+5,3 years) from various somatic pathologies, but
had no history of craniocerebral injuries with fractures of osseous structures. Small bone fragments with sutures
of interest/synchondroses (spheno-occipital synchondrosis, petro-jugular synchondrosis, sphenopetrosal
synchondrosis) were subjected to standard histological processing followed by microscopy.

Results. Evaluating histological specimens of spheno-occipital synchondrosis, we observed the similar pattern:
highly mineralized tissues at the edges of the bodies of the sphenoid and occipital bones were connected without
elements of cartilagi-nous or connective tissue. In all cases, no fibrous or nerve tissue elements were found
during the in situ immunohistochemical reactions. Reactions with the CD34 antibody mark multiple vessels
of the Volkmann'’s or Haversian canals. Evaluating histological specimens of petro-jugular and sphenopetrosal
synchondroses, we found the presence of cartilage tissue in the suture in the form of small islands of various
sizes (from 20 to 120 microns) with signs of degeneration and a small number of remained chondrocytes.
When evaluating specimens with immunohistochemical reactions with antibodies against the S100 protein, no
elements of the nervous tissue were detected.

Conclusion. Spheno-occipital synchondrosis has a temporary nature. With age, its cartilaginous tissue is
replaced by osseous one. According to the histological structure, sphenobasilar synchondrosis demonstrates
the complete absence of a cartilaginous component in the middle and elderly age groups. Petro-jugular and
sphenopetrosal synchondroses retain the cartilaginous component in their suture throughout lifetime. During
histological examination of the petro-jugular and sphenopetrosal synchondroses, the cartilaginous component
is represented by variety of small islands. In all synchondroses, there is an absence of vascular and nervous
components. At the same time, we revealed the presence of a prominent vascular bed in the bone tissue. The
fact requires emphasizing the importance of liquid potency and elastic component in cartilaginous and osseous
tissues as an application point for osteopathic techniques.

Key words: cranial synchondroses, middle and old age, histological examination, immunohistochemical
examination, bone tissue, cartilage tissue
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BBeaeHue

B nocaeaHME AECATUAETMA HAKOMAEHbI YOeAUTEAbHBIE AAHHbIE O TOM, UTO 0becneveHne HopManbHOM
AEATEABHOCTM TOAOBHOIO MO3ra YEeAOBEKA OCYLUECTBAAETCA MyTEM OYHKUMOHAAbHOM WHTErpauuu ero
COCYAMCTOM CUCTEMbI, CUCTEMbI LMPKYASLIMK CMTIMHHOMO3IOBOMN XUAKOCTU U BUOMEXaHUYECKMX CBOMCTB
yepena, 06pasyroLLNX EAUHYHO CTPYKTYPHO-OYHKLMOHAAbHYLO cuctemy [1].

OpraHuam yenoBeKa MpeAcTaBASIET COOOM MOAMPUTMUYHYIO cucTeMy. OTAEAbHbIE PUTMbI, pea-
AM3YHOLLMECHA Ha YPOBHE KpaHWOCAKpPaAbHOM cUCTEMbI, 0becrneunBatoT GYHKLUMOHUPOBAHUE KakK
AAHHOW CUCTEMBbI, Tak U BCero Tena. KoHeuHbIM 1 Hanboaee OLLYyTUMbIM PUTMOM, PeaAU3yHLLIMMCS
KaK ABUXEHME MEXAY Pa3AMYHbIMUK YaCTAMMU CTPYKTYpPbl, SBASETCA KpPaHUaAAbHbIM PUTMUUYECKWUK
MMNYAbC. ABUXEHUE KOCTEW uyepena SIBAAETCA 4acTbld 3TOr0 puUTMa M peanmadyeTcss Ha ypOBHE
COUYNEHEHUIN. KOCTU yepena COeAMHSIOTCA APYr C APYroM npu nomMoLLM GOAbLLIOrO KOAMYECTBa Cy-
CTaBOB pa3AMUHOM GOpMbI, KOTOpble 06ecneunBatoT pasAUUHble BUAbI ABUXeEHUNA [2]. 3T cne-
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LMaAM3MPOBAHHbIE CYCTaBbl B Yepene Ha3blBaloTCH LWBaMW, CUHAECMO3aMM M CUHXOHAPO3aMM.
MMEHHO 1CCAepyst CTPOEHME 3TUX COEAMHEHUN, CaTePAEHA BNEPBbIE MPEANOAOXKUA, UTO OHU MPEA-
Ha3HauyeHbl AN ABMXEHUA. [. MaryH roBopuA: «AASt UETO XE €Lle HY>XHbl CyCTaBHbIE MOBEPXHOCTH,
KakK He AAA ABUXEHUA? AeNCTBUTEAbHO, EAMHCTBEHHBIM GAKTOPOM, GU3UOAOTMYECKU CMOCOOHbLIM
K MOAAEPXAHUIO TAKMX CYCTaBHbIX MOBEPXHOCTEN B TEUEHME XU3HU, ABASETCA ABMXEHME». HO 3TK
ABVXEHWUSA HE MAEHTUUYHbI ABUXEHMAM B APYrMX cycTaBax Tena. OHM SIBAAIOTCA «COUYETaHUMEM HEKO-
TOPOM NOAATAMBOCTU UAM YCTYNMUYMBOCTU B CyCTaBe C TMOKOCTbIO XUBOW Y 9INACTUUHOM KOCTM» (MaryH,
1966). OT cBOOOAbI M MOABMXHOCTU LLUBOB M CUHXOHAPO30B yepena 3aBUCUT HOpMaAbHasa pabota
KpaHUWOCaKpaAbHOM cuctemsbl [3, 4].

LLIBbl M CMHXOHAPO3bl — 3TO ABa pa3HbIX TUMa CYCTaBOB, BOAOKHWUCTbIE W XPSLLEBbIE COOTBET-
CTBEHHO [5]. Koraa 3T COUAEHEHMA HE OKOCTEHEBLLIME, OHU CNOCOBCTBYHOT POCTY Yepena B OHTOreHese
(Herring, 2000). OHM MOryT 3aKpbITbCA 3@ CYET cpallMBaHnsa GPOHTOB LLOBHOM KOCTW B LUBax WAM 3a
CUeT 3aMeLLEHNS XpsLla SHAOXOHAPAAbHON KOCTbIO B CMHXOHAPO3aX.

CUHXOHAPO3bI COCTOAIT M3 Pa3HbIX KAETOYHbIX 30H: KOFAQ-TO LIEHTPAAbHOM 30HbI MOKOSA M 3€PKAAbHbIX
30H NpoAndepaLmnn, KanbLMPUKaLMK N occudmKkaummn. M3-3a Takom opraHn3almm «CnmMHa-K-CMHe» pocT
CUHXOHAPO3a ABYHanpaBAeH (puc. 1). 30Hbl NOKOSA U NPOAUdEpPALIMM HEMUHEPAAN30BaHbI (06pa3oBaHbl
rTMaAMHOBBLIM XPSALLOM), @ 30Hbl KaAbLMOUKALIMK/TUNEPTPOPUPOBAHHOIO XPSALLA U OKOCTEHEHUS] MUHE-
paAn3oBaHbl. IHAOXOHAPAAbHASA KOCTb HAXOAUTCA Ha ABYX rPaHMLax CUHXOHAPO30B [6, 7].

CornacHO KpaHWanbHOW KoHUenuuu CatepAeHAd, COYAEHEHME MEXAY KAMHOBMAHOM M 3aTbIAOYHOM
KOCTbIO, TO €CTb KAMHOBMAHO-3aTbIAOYHbIM CUHXOHAPO3 (Synchondrosis sphenobasilaris), coxpaHsaeTt
CBOO MOABWMXHOCTb BCH XM3Hb. [Tpn 3TOM KAaccuueckasi aHaToMUA OAHO3HAUYHO XapaKTepu3yeT KAW-
HOBMAHO-3aTbIAOYHbIM CUHXOHAPO3 Kak BpeMeHHbin. C BO3pacTtoM B HEM MPOUCXOAMT 3aMELLEHUE
XPALWEBOW TKAHU Ha KOCTHYHO. [1pM 3TOM KaMEHUCTO-IpeMHbIN (Synchondrosis petrojugularis) n Kam-
HOBMAHO-KaMEHUCTbIN (Synchondrosis sphenopetrosa) CMHXOHAPO3bl COXPAHAT B COCTaBe LIBa Xpsi-
LLIEBOM KOMMOHEHT.

B xopae aHanmMsa avTepatypbl MO CTPOEHUIO U CTPYKTYPE KAMHOBMAHO-3ATbIAOYHOIO COYAEHEHUS Bbl-
SICHUAOCb, UTO MoAaBAAKOLLEE HOAbLLIMHCTBO aBTOPOB [6-15] MAEHTUOULMPYIOT cheHOoBa3UAIPHOE COu-
AEHEeHWEe Kak CUHOCTO3. OKOCTEHEHME KAMHOBMAHO-3ATbIAOYHOIO CUMHXOHAPO3a HauuMHaeTca AM60 U3
OAHOTO LieHTpa occrdrKaLMK, PACNOAOXKEHHOTO MO CPEAHEN AMHUN CUHXOHAPO3a, AMOO U3 ABYX LIEHTPOB

HemuHepann3oBaHHbIe 30HbI 30Ha nokost 3oHa npoandepaumm
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JHAOXOHAPAAbHAsA KOCTb MuHepaA30BaHHbIE 30HbI TMNepTPOGUPOBAHHbIN XpAll — 30HA OKOCTEHEHUS
30Ha KaAbUMdUKaLMM

Puc. 1. Cxematmueckoe n3obpaxeH1e CUHXOHAPO3a Y MAEKONUTatoLLMX [6]

Fig. 1. Schematic representation of mammalian synchondrosis [6]
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OKOCTEHEHUSI — MO 06€ CTOPOHbI OT CPEAHEN AUHUK. ITO OMPEAEAAETCA HA KOMMbKOTEPHOW TOMOrpadum
B cpeaHeM Bo3pacTe 8-13 aeT [8]. 3akpbITUe CUHXOHAPO3a MPOMUCXOANT B HANpPaBAEHWM OT BHYTPEHHEN
NMOBEPXHOCTU Yepena K HapyXHou [9].

BospacTt TpaHcdopMaLmmn KAMHOBMAHO-3aTbIAOUHOTO COUAEHEHUSA:

¢ 11-16 net (Powell T.V., Brodie A.G.);

¢ 12-17 net (Melsen B.);

¢ 13,9-16 aet (Ingervall B., Thilander B.);

¢ 16-18 net (Mann S.S., Naidich T.P., Towbin R.B.;

El-Sheikh M.E., Ramadan S.);

¢ 17 neT (Bassed R.B., Briggs C., Drummer O.H.);

¢ 17-25 pet (Ford);

¢ 17-19 aet (Sahni D., Jit I., Neelam, Suri S.);

¢ 18 net (Irwin G. L.);

¢ 18-23 ropa (Krogman W. M., Iscan Y. M.);

¢ 25 paet (Shirley N.R., Jantz R. L., Williams P.L.).

Taknm 06pa3om, CTPOEHUE CMHXOHAPO30B Yepena B CPEAHEM U MOXMAOM BO3pPacTe NPULEABHO He
PaccMOTPEHO.

Lienb uccnepoBaHUA — U3YyUYEHUE TUCTOAOTMYECKOTO CTPOEHUST GYHKLIMOHAABHO 3HAUMMbIX CUHXOH-
APO30B Yepena y AuL, CPEAHETO M MOXMWAOIO BO3pacTa, NoWUCK B UX CTPYKTYpe BO3MOXHbIX TOYEK MPUAO-
XEHWA 0CTEONATUYECKOrO BO3AEMCTBUSA.

MaTtepuanbl U MeTOAbI

McenepoBaHMe BbIMOAHEHO Ha TPYNMHOM Matepuane 27 Avu,— 7 (26 %) MyxuurH 1 20 (74 %) XEHLLWH,
ymepwunx B Bo3pacte 49-66 aet (57,5+5,3 ropa) OT pasaAMyHOM COMATUYECKOM MATOAOTMU, HO He
MMEBLLMX B aHAMHE3€e YepenHO-MO3roBbIX TPABM C HapPyLLIEHWEM LEAOCTHOCTU KOCTHbIX CTPYKTYp. He-
6oAblLME dparMeHTbl KOCTU C CUMHXOHAPO3aMU — KAMHOBMAHO-3ATbIAOYHbIM, KaMEHUCTO-SIPEMHbIM,
KAMHOBUAHO-KAMEHWCTbIM — ObIAM M3BAEUYEHbBI M3 OCHOBaAHWS Yyepena C paHee yAaAeHHbIM FOAOBHbIM
MO3rOM W CTBOAOM, YaCTUUYHO OTCENapUPOBaHHOM TBEPAOM MO3roBOM 0OOAOUKOM, C MOMOLLIO KOPOH-
yaToro cBepAa AMaMmeTpom 17 MM U aKKyMYAATOPHOW APEAN.

OtobpaHHble dparMeHTbl, NEPBUUHO MPEACTaBAABLUME COOOM KOCTHblE LMAMHAPbLI AMAMETPOM
15 MM, BbICOTOM 5-8 MM, AONMOAHUTEABHO PACCEKAAMCb HA MAACTUHbI TOALLMHOW 2-3 MM, C OPUEH-
Taumen NAOCKOCTEM cpe3a MEPNEHAMKYASIPHO KOCTHOMY LiBY. PparmMeHTbl HEMEAAEHHO MOABEPranu
npoueaype dukcaummn B pacteope 10 % HenTpanbHOro popmanmHa («<bruosutpym», Poccmsi) B TeueHune
72 4 npu KOMHaTHOW Temnepartype. [locae pukcaumm matepman NPOMbIBaAn U MOABEPraAn NpoLeaype
yAAAEHUSA conen Kanbumsa. ObpaboTka dparMeHTOB AAMAACh 6-8 U B AEKAAbLMHUPYHOLLIEM pacTBoOpe
Codptnek (<brnosutpym», Poccus).

AanbHelLyto 06paboTKy TKaHeN MPOBOAMAM C MOMOLLLbIO TMCTOAOTMUYECKOT0 NPoLeccopa 3aMKHYTOro
™mna «Tissue-Tek VI 6» («Sakura», ANoHKA), 06E3BOXEHHbIE PPArMeHTbl TKAHW NOABEPraAn XUMUUe-
CKOMY YNAOTHEHUIO NYTEM MHOUALTPALMK U 3aAMBKM B NapaduH. AAA 3Toro 6bina MCNOAb30BaHa rotoBas
rMCTOAOrMUEecKasn cpepa AAS 3aAnBKKM Histomix («brnosutpym», Poccus).

OKOHYaTeAbHble TMCTOAOTUYECKME BAOKM GOPMMPOBAAK C MOMOLLBE MOAYAbHOW CUCTEMbI 3aAUBKM
napaduHom «Tissue-tek 5» («Sakura», ANOHMSA) C UCMNOAB3OBAHMEM TUCTOAOTUUYECKUX GOPM U CTaH-
AAPTHbIX MOAMMEPHbIX KACCET-OCHOBaHUM.

Cpe3sbl ¢ 6AOKOB TOALLUMHOM 3-4 MKM W3rOTOBASIAM Ha MOAYaBTOMAaTMUYECKOM POTOPHOM MWKPOTOME
«Leica RM 2245» («Leica», EC). MNapadunHOBbIE CpPE3bl UCCAEAYEMbIX TKAHEW OKpaLUMBaAAM FEeMaTOKCH-
AMHOM M 3031HOM (yHMBepCcanbHan 0630pHas okpacka) roToBbIMW TMCTOAOTMYECKUMW KPACUTEASIMI MPO-
M3BOACTBa KomnaHun «brnosutpym» (Poccus). Mpouecc OKpacKn OCyLLECTBASIAM C UCMOAb30BaAHMEM aB-
TOMaTUYECKOro MyabTUCTEMHEpa «Leica ST5020-CV5030» («Stainer Integrated Workstation», «Leica», EC)
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C MCMOAb30BaHMEM peareHToB «feMaTokCuAnH lappucar» U «903WMH, BOAHbIM pactBop 1 %» («3pro Mpo-
AAKLIH», POccKs) MO pEKOMEHAOBAHHOMY MPOTOKOAY. OKpalLEHHbIE CPe3bl TKAHEW 3aKAKOYaAU B CUHTETH-
YECKYH0 MOHTUPYIOLLYHO cpeay («brosutpym», Poccus).

Mpoueaypy MMMYHOPEHOTUMMPOBAHMSA iN Situ BbIMOAHSAAM Ha MOCAEAOBATEABHO MOATOTOBAEHHbIX
cpes3ax C Tex Xe OAOKOB, KOTOpble OblIAM MCMOAb30BaHbl AASI PYTMHHOW OKpacku. Mcnonb3oBanu
aHTUTEeAa, NMPEeAHa3HaYeHHble AN AMArHOCTMKK in vitro («Ventana Medical Systems, Inc.», CLUA):
anti-S100 (4C4.9) — MbIlLIMHOE MOHOKAOHAaAbHOE aHTUTEAO (IgG2a), HanpaBAeHHOe NPoTUB BeAka
S100 (MapkMpyeT BOAOKHUCTbIE AAEMEHTbI U CTPYKTYPbl HEPBHOM TKaHW); aHTM-CD34 (QBEnd/10) —
MbILLMHOE MOHOKAOHaAbHOE aHTuTeno (IgG1l), HanpaBAEHHOE MPOTUB yenoBeueckoro CD34 (map-
KUPYET COCYAbI).

Cob6CTBEHHO NPOLIEAYPY MUKPOKOMMPOBAHUSA OCYLLECTBASIAU C MOMOLLIbHO LMPPOBOro CkaHepa rmcTo-
AOTMYECKUX NpenapaTtoB «Aperio AT2» («Leica», EC).

Pe3ynbTaThbl U 06Cy)XaeHUE

[pn OUEHKE TMCTOAOTMUYECKMX NMPENAPATOB KAMHOBMAHO-3ATbIAOYHOMO CMHXOHAPO3a BO BCEX CAyYasix
HabAOAQAM OAHOTUIMHYHO KapTUHY: BbICOKO MUHEPAAM30BaHHbIE TKAHW KPaeB TEA KAMHOBMAHOM W 3aTbl-
AOYHOWM KOCTEN ObIAM COEAMHEHbI 6€3 BKAIOUEHWI IAEMEHTOB XPSALLEBON MAU COEAMHUTEABHOM TKaHM,
B BUAE HEMPEPbLIBHOIO Maccuea. Bo Bcex cayyasnx B npenaparax, PyTMHHO OKPaLLEHHbIX TeMaTOKCUAMHOM
1 303MHOM, KOCTHbI MaccKB OblA NAOTHbIW, 06pa30BaH NAOTHO YNakoBaHHbIMU AaMeAsiMK (puc. 2). Mpu
MMMYHOTUCTOXMMMUUECKMX peakumsix in situ ¢ aHtutenamu nNpotuB 6enka S100 BOAOKHWUCTbIX MAM IAE-
MEHTOB HEPBHOW TKaHM HE BbIIBAEHO. Peakumu ¢ aHtutenom CD34 MapKupyoT MHOXECTBEHHbIE COCYAbI
npobopatoLmx (GOAbKMAaHOBCKUX) KAHAAOB MAWM KAHAAOB OCTEOHa (raBepCcoBbIX), puc. 3.

Mpn oUuEHKE TMCTOANOTMYECKMX MpPenapaTtoB KaMeHWUCTO-APEMHOI0 U KAMHOBUAHO-KaMEHUCTOro
CUHXOHAPO30B, MOPdOAOTUUYECKAS KapTUHA ObiAa AOBOAbHO OAHOTMIMHA, HO 3HAYMUTEABHO OTAMYAAACH
OT CTPOEHUA KAMHOBMAHO-3aTbIAOYHOTO COEAMHEHUSA. B MX cocTaBe NpMUCYTCTBYET XpsAlleBas TKaHb,
KOTOpan NPeAcTaBAEHa B BUAE HEDOAbLLUUX OCTPOBKOB pa3mepom 20-120 MKM C NpPU3HAKaAMK Ae-
reHepauun M BeCbMa HEOOAbLUMM KOAMYECTBOM COXPaHMUBLUMXCS XOHAPOLMTOB. BO Bcex cayvyanx
«XOHAPO-OCTPOBKU» BObIAM pa3AeneHbl Kak HecCTpyKTypHbIM MWHEPaAM30BaAHHbIM KOCTHbIM Ma-
TPUKCOM, Tak U YETKO 0DOPMAEHHbIMU GUOBPUAAAPHBIMUK NyYKaMU, GOPMUPYHOLLIMMKU MOAHOLIEHHbIE
AamMenn. TNpu 3TOM TOALLIMHA NAACTUH AAMEAEN CUAbHO BapbMPYET OT TOUKKU K TOUKe. [Tpn UMMYHOT K-
CTOXMMMUYECKOM OLEHKe npenapaToB ¢ aHTUTeAaMu NpoTnB beaka S100 aneMeHTbl HEPBHOM TKaHU
He BbIABAEHbI (puc. 4, 5).

Taknm 06pa3om, KAMHOBUAHO-3aTbIAOYHbIN CUHXOHAPO3 XapakrepuayeT cebsn Kak BpeMeHHbIN. C BO3-
pacToM B HEM MPOMCXOAUT 3aMELLEHNE XPALLIEBOM TKAHW Ha KOCTHYH. 10 TMCTOAOrMUYECKOMY CTPOEHUIO
KAMHOBMAHO-3ATbIAOYHbIA CUHXOHAPO3 AEMOHCTPMPYET MOAHOE OTCYTCTBME XPSALLEBOrO KOMMOHEHTA
Y AUL, CPEAHETO M MOXMAOIO Bo3pacTta. KaMeHUCTO-APEMHbIN U KAMHOBUAHO-KAMEHUCTbIA CUHXOHAPO3bI
COXPaHSAHOT XPALLEBOM KOMIMOHEHT MO KPamHeN Mepe A0 NMOXMAOIO BO3pacTa, a BO3MOXHO U B TEUEHME
BCEM XM3HU. [1pU TMCTOAOTMUYECKOM MCCAEAOBAHMN KAMEHUCTO-APEMHOIO Y KAMHOBMAHO-KAMEHWUCTOrO
CMHXOHAPO30B XPALLEBON KOMMOHEHT MPEACTABAEH MHOXECTBOM MEAKUX OCTPOBKOB, 3aMypPOBaHHbIX
MEXKOCTHbIMU AaMenaMKn. Bo BCEX CMHXOHAPO3ax OTMEYaeTCss OTCYTCTBME COCYAMCTOIO M HEPBHOTO
KOMMOHEHTOB. [1pn 3TOM BbISIBAEHO HAaAMUYME BbIPAXXEHHOIO COCYAMCTOrO pycAa B CaMOM KOCTHOM TKaHM,
YTO MO3BOASIET MPEANOAOXKUTb 3HAYMMOCTb XXUAKOCTHOM MOTEHLIMM M S3NACTUUYECKOTO KOMIMOHEHTa B Xpsi-
LLIEBbIX M KOCTHbIX TKAHSAX KaK TOUEK NMPUAOXKEHMA OCTEONATUUECKUX TEXHUK.

MoAy4YeHHbIe AaHHbIE MO3BOASIOT NPEAMNOAOXMTb, UTO YAYULLIEHWE MOABUXHOCTU U KPOBOCHabXeHMUA
TKaHEeW MocAe OCTEOMNATUYECKOW KOPPEKLIMM BO3MOXHO 3a CUET BO3AEUCTBMUSA HA aMOPOHOE MEXKAE-
TOUYHOE BELLIECTBO, Er0 Nepexoaa 13 reneobpasHOro COCTOSHMA B 30Ab; UIBMEHEHMS CTEMNEHW HATAXEHWA
KOAAAT€HOBbIX U 3AaCTMHOBbIX BOAOKOH; BO3AEWCTBUSA HAa MWKPOLIMPKYASITOPHOE PYCAO MyTEM M3Me-
HEHWS AABAEHUSA U CKOPOCTU ABUXXEHUSA KPOBU U AMM®bI [16-19].
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Puc. 2. TkaHb KAMHOBUAHO-3aTbIAOYHOIO COEAMHEHUS. OKpacka reMaTtoKCMAMHOM M 303uHOM, yB. 200.
CTpeAKol yKa3aHa rpaHuLia pa3HoHamnpaBAEHHbIX AaMenek

Fig. 2. Tissue of the wedge-occipital junction. Hem./eosin staining, x200.
The arrow indicates the border of the multidirectional lamellas

Puc. 3. TkaHb KAMHOBMAHO-3aThbIAOUHOIO coeAuHeHms. OKpacka reMaTtoKCUAMHOM M 3031MHOM, yB. 200.
CTperkamu ykaszaHbl Hanboaee KpYrHbIe KaHaAbl OCTEOHA (raBepCcoBbl)

Fig. 3. Tissue of the wedge-occipital junction. Hem./eosin staining, x200.
The arrows indicate the largest Havers channels
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Puc. 4. TkaHb NeTporryAspHOro CoeAnHeHns. Okpacka reMaToKCMAMHOM n 303mMHOM, yB. 200.
CTpeakamu yKasaHbl y4aCTKM XOHAPOMAHOIO BELLECTBa, CrpyrnnupoBaHHOIo B «OCTPOBKM»

Fig. 4. Tissue of the petro-jugular junction. Hem./eosin staining, x200.
The arrows indicate the areas of the chondroid substance grouped into «islands»

Puc. 5. TkaHb CEHONETPO3HOro CoeAMHEHMS. OKpacka reMaToKCUAMHOM M 303MHOM, yB. 600.
CTpeAKoi KpaCcHOro LiBeTa ykasaHa rpyrnna AereHepaTMBHO TPaHCHOPMMPOBAHHbIX XOHAPOLIMTOB
B MaccuBe AUCTPOPUUYECKM U3MEHEHHOIO XOHAPOMAHOIO BELLIEeCTBa.

NS cpaBHEHMS, PAAOM, CTPEAKOM YEPHOro LIBETa YKa3aH OCTEOLMUT

Fig. 5. Tissue of the spheno-petrose connection. Hem./eosin staining, x600.
A red arrow indicates a group of degeneratively transformed chondrocytes in an block of dystrophically
altered chondroid substance. For comparison, an osteocyte is indicated by a black arrow near
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