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B cratbe paccmaTpuBaeTcs CTPYKTypHasl peopraHu3alivsi MUKPOCOCYIOB MBIIICUHON TKaHU Oelpa W TMOAB3I0IIHOTO
JMM(ATUYECKOTO Y3/Ia B YCIOBUSIX SKCIIEpUMEHTaIbHOM TuM@ocapkoMbl LS. MccaenoBaHo HaKoIJIeHEe HAHOYACTHUIL
IIPY UX BBEIEHUHU B 00JIACTH OITYXOJIEBOIO pOCTa B Makpodarax, JTUTOPaIbHbIX, JEHAPUTHBIX KJIETKAX MOIB3IO0IIHOTO
JIMM(aTUYECKOTo y3/Ia U B TeraTtoluTax. BeIssBiaecHO Ooblliee copepskaHue OMYyXOJIEBBIX KJIETOK B IMEUCHU TIPU BBEIC-

HUM HaHOYaCTUIl B 00J1acTh OITyXOJICBOI'O pocCTa.

KiroueBbie cioBa: suMmdbocapkoMa, KpOBEHOCHbIE M JUMGaTUYeCKe MUKPOCOCY/bl, HAHOYACTUIIbI, PETHO-
HapHBIN JIUM@aTUIECKuii y3e, neyeHb, MeTacTa3upoBaHUE.

MeTtacTa3zupoBaHue KJIETOK B PEeTMOHApPHbBIE
nuMdaTUUecKue y3/bl MpeacTaBiIsIeT coOoi mep-
BBI 1LIIar pacnpoCTPaHEHUS OOJBIIMHCTBA OIYXO-
JIeBbIX O0Opa3zoBaHuil. B To Xe Bpemsi MeXaHU3MbI
MeTacTasa OITyXOJU B «CTOPOXKEBOM» JTuMpaTnye-
CKMM y3eJl HeOCTaTOUHO M3YyYeHbl U MOHSITHHI [1].
M3BeCcTHO, UYTO COCYOUCTBHIA 3HAOTEIUATIbHbBIN
daxkTtop pocra (VEGF) A urpaer npuHUMIIMAb-
HYIO pOJib B IIPOTPECCUU OMYXOJU M aHTMOTECHE3E,
OIHAKO €ro 3HAYEHUE B CBSI3aHHBIX C OITyXOJIbIO
JIMM(AHTUOTEHE3€ W METACTa3UPOBAHUM HESICHO
[2, 3]. Ha Moaenu TpaHCT€HHBIX MBIIIEH ¢ TUIIEPIKC-
npeccueit VEGF-A 6bu10 nokazaHo, uto VEGF-A
BBI3bIBAET OLICTPOE pa3BUTHUE paKa KOXHU, Jumda-
TUYECKUX COCYIAOB, METACTa3bl B «CTOPOXEBOW»
nuMdaTUUeCcKUid y3ea U OTHajJeHHbIe JuMdarude-
cKue y3Jbl. bblIo O0HApYXEeHO, UTO OO0 Pa3BUTHUS
meTtactazoB VEGF-A unaynupoBan JumgaHruo-
TEHE3 B «CTOPOXKEBOM» JTUM@PAaTUYECKOM y3jie. DTO
JlaeT OCHOBAHUWE IpearojaraTb, 4YTO IEPBUYHbBIC
OITyXOJIM MOTYT TOTOBUTbH OYAYLIMI MyTh METacTa-

3UpPOBaHUS, TPOAYUMPYST (DAKTOpbl JUM@aHTUO-
reHesa, KOTopbie oOecreunBaroT 3¢p¢GeKTUBHbBIN
TPAHCIIOPT OIMYXOJIEBBIX KJIETOK K «CTOPOXKEBOMY»
JuM@daTUIECKOMY Y31y. DTOT MEXaHU3M CTUMY-
JIMPOBaHUS JUM(MAHTMOTeHe3a B «CTOPOXKEBOM»
JuM@daTUIECKOM Y3/i€, CITIOCOOCTBYIOIIMI MeTa-
CTa3MPOBAHMIO OINYXOJIM, TPEACTABISICT COOOM
TE€pParneBTUYECKYI0 MUILIECHb IJISl MPEIOTBPALLICHUS
MeTtactaza [1]. Cnabo wu3ydyeHHBIMU SIBISIFOTCS
MEXaHU3MBI, PETYJUPYIOIINE KIETOYHOE y3HaBa-
HUE U B3aMMOIECHCTBUE BHYTPU JUM@PaTUUECKUX
COCYIIOB, BKJIIOYasl CJIOXHBIE CHMHYCHBIE CTPYK-
Typbl Jumdarudeckux y3iaoB [3]. ITonaratoT, 4to
HCIIOJIb30BAHME B KAUYE€CTBE MUIIEHEH DHAOTEIUO-
LIMTOB JIUM(DATUUECKUX KaMUUISIPOB TAKXKE MOXKET
ObITh MOTEHLIMAJILHOM TepaneBTUUECKO CTpaTeru-
eil 6JlokMpoBaHUs MeTacTazupoBaHus [1].
AKTyaJlbHbIM W TEPCIEKTUBHBIM  SIBJISIETCS
HCITOJIb30BAHME HAHOTEXHOJIOTUI B AUATHOCTUKE U
JIEUEHUHU OITyXO0JIeBbIX 3a00yeBaHMIA. [{J1s1 JOCTaBKU
HAHOYACTUIL K OIYXOJIEBBIM KJIETKaM pa3pabdbaThi-

beamosa H.II. — 0.6.H., npogeccop
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BalOTCS HOBBIE TapreTHbIE TEXHOJOTMU, KOTOPBIE
MO3BOJISIIOT 1IeJIEHAMPAaBJIEHHO TPaHCIIOPTUPOBATH
JIeKapCTBEHHBIE TMperapaTbl HEMOCPEACTBEHHO K
3JI0KaueCTBEHHBIM KieTKaMm [4]. B To ke Bpems
MMEIOTCS JaHHBIE O TOM, YTO HAHOYACTULBI, B
YAaCTHOCTM HAHOKPUCTAJIIBI TUAPOKCHUATIATUTA,
00J1aJal0T MPOAHTMOTEHHBIMU cBolicTBaMu. [lpu
MX HCIOJIb30BAaHUU BBISIBICHBI TaKue XKe IMpolec-
Chl CTUMYJISIHUM (DYHKIIMU SHAOTEIMATBHBIX KIIe-
TOK M aHruoreHesa, kak mop aeiictBueM VEGF
[5]. HanoyacTulbl He SBISIOTCS OMOJOTMYECKU
MHEepTHbIMU [6]. TloaTOMYy akTyaJlbHBIMU SIBJISI-
IOTCS  MCCJIeAOBAaHUS MEXaHU3MOB HaKOTIJICHUS
U MUTpallMM HaHodyacTull, 3(P(eKToB MUX OUOJIO-
TMYECKOTO NEeNCTBUSI B 3aBUCUMOCTU OT (hOPMBI,
pasMepa, MCXOQHOTO MaTepuajia U Jpyrux (pusm-
KO-XMMMYECKHUX OCOOEHHOCTEI CTpOEHHUSs, a TaK-
K€ OT J03bI, criocoba BBeAeHUS, KOHIEHTPAlUU B
00JIaCTH opraHa-MHUIICHU U MPOJOIKUTEIbHOCTU
BO3AericTBUA [7].

Ilenpio pgaHHOI pabOThl OBUIO BBISIBJIEHUE
CTPYKTYPHBIX TIEPEeCTPOEK KPOBEHOCHBIX U TUMGa-
TUYECKUX MUKPOCOCYIOB MBILLIEYHO TKaHU Oempa
TIpU Pa3BUTUU IKCIIEPUMEHTATbHON TUM@OcapKo-
MBI LS, ucciaenoBaHue myTeil MUTpallud U HAKO-
TJICHUsI HAHOYACTUIL TIPU UX BBEIEHUM B 00JIACThb
OITyXO0JIEBOTO POCTa, a TaKXkKe XapakKTepa MeTacTa-
3MPOBAHMSI OITyXOJEBBIX KJIETOK.

Marepuan u MeTObI

B skcnepuMeHTe MCMONIb30BaIM MBILIE caM-
uoB auHuuM CBA BecoMm 25—30 1, moaydyeHHBIX
13 BuBapusg WMHCTUTyTa UMTOJOTMU U TEHETUKU
CO PAH. Pa6oTy c >XMBOTHBIMU IIPOBOIMJIU C
COOMIOACHUEM ITPUHIIUIIOB T'YMaHHOCTH, U3JIOXKEH-
HBIX B JuUpeKTHBax EBporeiickoro cooblecTna
(86/609/EEC) u XeJlIbCMHKCKON JAeKJIapallyu.
Mcrnonb3oBaHa TiepeBuUBaeMas JuM@ocapkoMa
LS Mbliieit, MHAyUMpOBaHHAS y CaMIOB JIMHUU
CBA HutpozoMeTuaMoueBuHON [8]. Omnyxonb
noJiepKuBajach Ha Mblax JuHuu CBA B acuuT-
HOl opme. [ TIPUBUBKU  HCIIOJIb30BaIU
KJIETKM aCLIMTHOTO BapuaHTa OITyXOJHU. ACIIUT-
HYI0 KMAKOCTh pPa3BOAUIN (DU3MOJIOTMYECKUM
pactBopoMm (1:10) m uHBELMpPOBAIU MBIIIAM B
MBIILIIBI TpaBoro oeapa 1o 0,1 mo.

JI71s1 TPUTOTOBIEHUST KOMITIO3UTa C HAHOYACTU -
namMu 0,2 © 10 HmM vactun SiO:2 (Aldrich) nuc-
neprupoBayii B 150 MJI Bombl NpU J00ABJIECHUU
5 M 25%-pacTBopa aMMuaka IpU IepeMellnBa-
HUU B TeueHMe 48 yacoB. 3aTeM K pacTBOpY J100aB-
s 0,1 r moau-N-BuHwInuppoauaoHa (Aldrich,
MM = 55000), BeimepkuBaau 24 yaca TpU KOM-
HAaTHOI TeMrmepaType, BOAY M aMMHUAaK OTTOHSUIU
Ha potopHoM ucrnapureine. K 0,2 r mojyyeHHOro
KoMro3urta Jno0asiasuim 10 My (M3UOJIOTUYECKOTO
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pacTBOpa M BBOAWJIM MbIIIAM B 00JIACTh OMYXOJU
Ha 10-#1 geHb TMocJie TpaHCIUIAHTALIMK OTTYXOJIEBBIX
Ki1eTok 1mo 100 MKJI B3BeCH Ha XKMBOTHOE.

g cBETOONTUYECKOTO U 3JIEKTPOHHOMMKPO-
CKOIMMYECKOI0 MCCIEeIOBAaHUSI MaTepHual OITyXoJe-
BOI TKaHU, TTOAB3IOLIHOIO JUM(PATUIECKOTO y31a
1 nevyeHu Opanu Ha 20-i1 IeHb Mocje TpaHCIUIaH-
TallMU OITyXOJIEBBIX KJIETOK. JIJIs1 u3ydyeHus: 01oJio-
IMYEeCKUX O0Opas3lioB B MPOCBEUYMBAIOIIEM PEKUME
3JIEKTPOHHOI'O MMKPOCKONa X (pukcupoBaiu B 1%-
pactBope OsO4 Ha docharHoM Oydepe (pH=7.,4),
JeTUAPATUPOBAIM B STUJIOBOM CHUPTE BO3pacTa-
IolIell KOHLEHTpaUMM M 3akiiioyajyd B 3moH. M3
MOJTyYEHHBIX OJJOKOB TOTOBUJIU TTOJYTOHKUE CPe3bl
TOJTIIMHONW 1 MKM, OKpalllMBaJlM TOJYUIMHOBHIM
CUHUM, U3yYaJu TIOA CBETOBBIM MUKPOCKOIIOM
1 BBIOMpAIM HEOOXOAUMBIC YYAaCTKU TKaHEW ISt
MCCIIeIOBaHUSI B 3JEKTPOHHOM MMKpocKore. M3
OTOOpPAaHHOTO MaTepHraa MoJayJyalu yJIbTPAaTOHKHUE
cpe3bl TomuHoi 35-45 um Ha yabrparoMe LKB-
NOVA, KOHTpacTUPOBAJIM HACHIILIEHHBIM BOJTHBIM
pacTBOPOM ypaHUJaleTaTa U LUTPATOM CBUHLA U
M3y4yaan B 2JIeKTpoHHOM MuKpockorie JEM 1010.

Pe3ynbraThl uccaenoBanus

Ha nepudepun omyxoyieBoro pocra oTMevyanu
OIMHOYHBIE OMYXOJIEBbIC KIETKU U UX CKOTIIJICHUS,
pacroyiaraloliecs] B IIUPOKUX MEKMbBIIICUHBIX
MHTEPCTULIMATIBHBIX MMPOCTPAHCTBAX PSAOM C KpO-
BEHOCHBIMU U JUMMPaTUYESCKUMU KaIlWLIIpaMu
(puc. la-r). HaOmomanu HapylleHUE CTPYKTYpPBI
MPEACYILIECTBYIOIINX COCYA0B — OTAEJICHUE MEepH-
LIMTOB, MCTOHYEHUE OSHIAOTEJUATbHON BBICTUIKU
M paspylieHue 0azanbHO MeMOpaHbl (puc. 1a).
OtMeuanu Tipoiudepalnio 3HI0TSIUATbHBIX KJle-
TOK MMKpococynoB (puc. 10). BuIgBisiii HOBO-
0o0pa3oBaHHBIE COCYAbI, KOTOpPbIE OTIUYAIUCH
BbICOKMM 3HJIOTEJIMEM U OOJbllIeH TJIOTHOCTHIO
pacnonoxxeHus (puc. 1r). [To Mepe mpoaBUKEeHUS
K LICHTPY OINyXOJU HaOJIOAaIM CHIKEHUE pa3Mme-
POB MHTEPCTULIMATBHBIX TTPOCTPAHCTB, YMEHbIIIE-
HUE COIepKaHUS COCYIOB M BO3pacTaHue KOJu-
YecTBa OMyXOJeBBIX KJIeTOK (puc. 1m). BepositHo,
B CBSI3U C HapylleHHeM TPOUKHU, B LIEHTPATbHOMI
YacTU OMYyXOJU MMEJIM MECTO 30HBI aroITo3a U
HEKpo3a OIyXOJIeBBIX KJIeTOK (puc. 1e).

Bokpyr KpOBEHOCHBIX M JUM(PaTAUECKUX
KaluuUISIPOB, PAaCMOJIOKEHHBIX Ha mnepudepun
OITyXOJIM, OTMEUaIy IIMPOKUE TepUKANUIIISIPHbBIC
npocTpaHcTBa (puc. 2a,0). DHIOTEINOLUTH UMEIU
Y3KYI0 BBITSIHYTYIO LIUTOILJIa3My C OOJIBIINM COAEP-
>)KaHWEeM MMKPOIMHOLMTO3HBIX BE3UKYJ, YMEpPEH-
HBIM KOJIMYECTBOM pHOOCOM, MeMOpaH TpaHyIsIp-
HOW 9HI0IIa3MaTUYECKOI CETH U IPYTUX OpraHes.
DHIOTEIMOUMTH KPOBEHOCHBIX U TUMMaTUISCKUX
KalmuuUISIpOB  MPUILICHTPAIbHONM YacTU  OITyXOJIU
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Puc. 1. MuxpouupkyasmopHoe pycio nepugepu4eckoi u npuyeHmpaibHol 00Aacmu OnyxXoau:
a — WupoKue UHMepCmULUaIbHble NPOCMPAHCMEA U NepecmpotKa CMpyKmypbl KPO8EHOCHO20 MUKPOCOCYOa

nepughepuueckoli obaacmu onyxonu,;

0 — OeneHue 3HOOMeEAUANbHOU KAeMKU KPOBEHOCHO20 MUKPOCOCYda nepugeputeckoll obaacmu onyxoiu;

6 — KPOBEHOCHbIL U AUMPAMUHecKuli Kanuaispsl 8 nepugeputeckoi ooaacmu onyxonu;

2 — H08000pa306anHbie cocydbl 8 nepugeputecKol ooaacmu onyxoau,

0 — NA0mMHOE PACNOAOJICEHUE ONYX0ACEbIX KACMOK U MeAKUe MUKPOCOCYObl 6 NPUUECHMPAAbHOU 004acmu OnyXoau,
€ — anonmos u HeKpo3 ONYXoAesbiX KAemoK 6 UeHMPAaIbHOU 00aacmu onyxoau.

Kk — kposenochutii kanuansap, Kn — aumgpamuveckuii kanuansap, m — mumos, Iy — nepuyum,

Okn — onyxonesvie kaemiku, Mc — mukpococyost, Hc — Hosoobpazosannuvie cocyovt, AOka — anonmos
onyxonesvix kaemok, HOka — nekpo3 onyxonegvix Kaemok.

Okpacka moayudurnosvim cunum. Yeeauuenue 10x40.

UMeNM OOJbIIYI0 TUIOLIAAb MeMOpaH TpaHyJsIp-
HOW BHAOIIA3MaTUYECKON CeTM U pubOCOM, Kak
MPUKPETUICHHBIX, TAK M CBOOOIHBIX (pHc. 2B, 2r).
B TO ke BpeMmsi CHUXKEHHOU Obljia BeJuuyruHa 00b-
€MHOI TUIOTHOCT MUKPOTIMHOIIUTO3HBIX BE3UKYI
(puc. 3, 4). INepukamuuiIpHBIC TPOCTPAHCTBA B
MIAaHHBIX YJaCTKaxX OITyXOJ1 HE BBISIBJISUIACH B CBSI-
31 C TUIOTHBIM PACTIOJIOKEHUEM OITyXOJIEBBIX KJIe-
TOK BOKPYT COCYIOB (puc. 2).

B pervoHapHBIX K OINYXOJM ITOAB3IOIIHBIX

20

JTUMdaTUIeCKNX y3/Iax OTMeJald HaJIudrue MaKpo-
(haroB, OTYyXOJIEBBIX KJIETOK 1 JTUMQOIIUTOB B IIPO-
CBeTe CHHYCOB, pacIIMpeHre JuMGbaTUIeCKIX
CHHYCOB, 3aMellleHrue JTUMGOUIHON MapeHXUMBI
OITyXOJIEBBIMU ~ KJIeTKaMUu. JIUTOpajdbHBbIE KJIET-
K1, BBICTWJIAIONINE CUHYCHI JUMGOY3/Ia, HUMeIn
HaOyxwmwuii BuA. Yacto HaOM0maIu AECTPYKIIUIO
UX JIIOMUHaJIBHOI MoBepxHOCTU. [Ipu BBemeHUuU
HAHOYACTHIL B 00JIaCTh OITYyXOJIEBOTO POCTA MIPOUC-
XOIUJIO HaKOIUIeHWe (arocoM ¢ HaHOYACTHIIAMM
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e

Puc. 2. lllupokue nepukanurisapuvie NPOCMPaHcmea u 604buloe Co0eplICanue MUKPONUHOYUMOIHBIX 6e3UKYA
Yumonaasme IHOOMeAUOUUMO8 KPOBEHOCHO20 (a) U aumpamuueckoeo (0) Kanuiiapos, pacnos0NCeHHbIX HA
nepugepuu onyxoau. Bospacmanue codepicanus pubocom u memopan epaHyaapHoll IHOONAAZMAMUUECKOT
cemu 6 yumonaasme SH00MeAUoYUmo8 KpoeHOCHbIX (8) U AUMPAmu1ecKux Kanuiiapos (2) ueHmpanbHol

uacmu onyxoau. Yeeauuenue x 8000.

Vv  T'panyaspubiii 3HI0MIIA3MATHYECKHMIA

PETUKYJIyM "
304 27,2
25
204 155
157 10,2 l
10+
5
a o
K Ino no
Vv BesukyJib
60 - 36
50 -
40 -
30 *
20
101
6 0
K

NA Pubocombl
160
140 121
120+
100 - 80
807
60
407
207
6 ° K

a — 00seMHasi NAOMHOCMb MEeMOPAH 2PAHYASIPHOZO
SHOONAAZMAMUHECK020 PEMUKYAYMA,

0 — 4UCAeHHAS NAOMHOCMb NPUKPENICHHBIX PUOOCOM;
6 — 00BeMHAsI NAOMHOCIb MUKDPONUHOUUMO3HBIX
B€3UKYA.

K — 6 mbumeunoti mxanu 6edpa, 110 — na nepugepuu
onyxoau, 1[0 — 6 npuuenmpansHoi uacmu onyxonu,

* — ommeueHvl OMAUUUS, DOCMOBEPHbIE OMHOCUMENLHO
COOMBEMCMBYIOWUX NAPAMEmpPo8 6 MblUeHHOU MKAHU
6edpa (p<0,05)

Puc.3. CO()@[)OICGHUG opeaHenn e yumonaasme 3H00me/1u014um03 KPOBEHOCHbIX KANUANAPoe paafzulmoﬁ JAoKaausayuu 6

onyxoau

BIOJTNIETEHb CO PAMH, Ne 5 (133), 2008 r.
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a

6

Vv  D'panynapubiii 3n10M1a3MaTHYECKHAI NA Pubocomel
PETHKYJIYM
25- * 50 “
21,2 *
i 40
20 % 32
15- 13,5 30 24
104 8,3 20 |
5 10 ]
0 0
K no 11(0) 7] K no 11(0)
Vv Be3ukyuisl
30 - 25 a — 00seMHasn NAOMHOCIb MEMOPAH 2PAHYAAPHORO
SHOONAA3MAMUYECK020 PEMUKYAYMA,
25+ * 0 — YuUCAeHHas NAOMHOCMb NPUKPENAEHHbIX PUOOCOM;
20- 18 6 — 00BeMHAs NAOMHOCMb MUKDONUHOUUMO3HBIX 6E3UKYA.
% K — 6 moimeunoi mxanu 6edpa, I10 — na nepughepuu
157 11 onyxoau, 11O — 6 npuuenmpanrvHoU yacmu Onyxoau,
10 * — ommeuenvl omauuus, 00CMoGePHvle OMHOCUMENbHO
COOMEEMCMBYIOUUX NAPAMEMPO8 8 MbluleHHOU MKAHU
5 oedpa (p<0,05)
0
K o o

Puc.4. Codepicanue opeanenn 8 yumonaasme sHO0MEAUOYUMOE MUMPAMUHECKUX KANUAAAPOE PASAUYHOU A0OKAAUZAUUU
6 onyxoau

Puc. 5. Cmpykmypa nodesdownoeo aumgpamuueckoeo y3na npu IKCHePUMeHMAanbHol AumMpocapKome: a — Haiuyue

22

ONYX01€8bIX KAeMOK 8 npoceeme noOKancyavbHo2o cunyca. Okpacka moayuourogvim cunum. Yeeauuenue 10x25;
0 — onyxoneevle KAemKU U MAKpoghaeu ¢ nepeepyiceHHbiM 6AKYONIPHbIM ANNAPAIMOM 8 NOOKANCYAbHOM CUHYCEe
Pe_UOHAPH020 AUMPbamu1eckKoeo y31a npu 86edeHuy HaHouacmuy ¢ ooaacms onyxoneeoeo pocma. Okpacka
moayuounosvim cunum. Yeeauuenue 10x40;

6 — HaKONeHuUe HaHoYacmuy 6 ghacocomax OeHOpumHou Kaemiu aumepoysaa. Yeeauuenue x 10000,

2 — makpogae ¢ HaHouacmuyamu 6 paeocomax. Yeeauuernue x8000.
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Puc. 6. Cmpykmypa neweru npu 66edeHul HAHOYACMUY, 8 001ACHb 0NYX01e68020 POCMA IKCNEPUMEHMANbHOU
aumgocapkomsl bedpa: a — 00UHOYHbIE ONyX0aesble KAeMKU U UX CKOnAeHus @ npocmparcmee Jucce
u eHympu napeuxumvt newenu. Okpacka moayuouHoevim cunum, yeeauvenue 10x40;
0 — HakonieHue HAHOYACMUY, 8 PA20COMAX 2eNAMOUUMOE 6 00AACMU MUKPOBOPCUHOK, SDAHUMAUUX C

npocmpancmeom Jucce, yeeauuerue x 10000;

6 — CmMpYKmYpHble NPpU3HAKU CAUAHUA 0MOenbHbIX MEeAKUX ¢£IZOCOM C HaHoyacmuuamu 6 bonee KpynHbsle,

yeeauuenue x10000;

2 — KpynHole (hacocombl ¢ HAHOHACMUYAMU 8 yumonaiazme cenamouuma, yeeauuenue x 10000.

B JIMTOPAJIbHBIX KJIETKAX IOIKAIICYJIBHOTO CHHYCa
¥ JSHIPUTHBIX KJIETKAX ITOAB3IOIIHOIO JIMM@aTH-
yeckoro ysia. Pa3mepsl parocoM BapbuMpoOBajaud OT
0,3 mo 1,2 MxMm. B moakarncyjibHOM CHUHYCE OTMe-
Yya Il HaKOIUIeHHEe MaKpodaros ¢ IeperpyKeHHbIM
BaKyoJsIpHbIM amnmnapatoM (puc. 5). Pasmepnl da-
rocoM ¢ HaHoyacTuliaMu BapbupoBaiu ot 0,39 no
3,43 MKM.

IIpu uccienoBaHUU CTPYKTYphI medyeHu Ha 20
JIEHb TI0CJIe TPAHCIUIAHTALIMM OITYXOJIEBBIX KJIETOK
B 00yIacTh Oezpa B IIPOCBETe CUHYCOMAOB OTMEYa-
JIX ONVTHOYHEIC OIIyXOJIEBbIe KJIETKU, KOHTAKTHUPY-
IOIIIME C BHAOTEIMAILHOM BRICTIKOM. Habmonanm
TeTepOreHHOCTh B CTPYKType remaTonuToB. Kirer-
KA Pa3Id4yaiCh IO COCTOSIHUIO O€IOK-CHHTCTH-
YECKOTo ammapaTa U o0beMy IJIMKoreHa. B 1uro-
IUIa3Me OJHMX TI'eIlaTOLUTOB HaOIIomalu B 3 pasa
OOJIBLIYI0O KOHIEHTPALIMI0 MEeMOpaH TpaHyJIIpHO-
ro SHAOIUIA3MATUYECKOTO PETUKYJIyMa, IIPU 3TOM
YUCJICHHAs TUIOTHOCTh IPHUKPEIUIEHHBIX PUOOCOM
yBeqmumnBajach B 3,5 pasa. B cpeagnem Ha 60%
OblIa CHIDKEHa OObeMHAasl IUIOTHOCTh IVIMKOTCHA.
BrisiBiisuin Goutpliioe cofep:KaHue BTOPUYHBIX JIM-
30COM. MUTOXOHAPUU HMMEIHN XOPOIIO BHIPAKEH-
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Hble KpHUCTbL. OcTalbHBIE TeNaTOLUThI HMEJIN
MpU3HAKW HaOyXaHWsI LIMTOIUIA3MBI, COIEPXKall
dparMeHTUpPOBAaHHBIE MeMOpaHBl T'PAHYISIPHOTO
SHIOIUIA3MATUYSCKOTO PETUKYJIyMa U HeOOJbIIOe
KOJIMYECTBO IIPUKPEIUICHHBIX pubocoM. JlaHHBIE
KJIETKM OTJIMYAJIUCh ITOBBIIICHHBIM KOJMYECTBOM
Be3uKya auaMmeTpoMm oT 0,8-1 MKM.

B ycnoBusix BBemeHUsI B 00JIACTh OITyXOJICBOTO
pocTa HaHOYACTHIL HaOJIroaaIn OoJIblIee ComepKa-
HHUE OITyXOJEeBbIX KJIETOK B IledyeHu (puc. 6a).
OrmyxoJieBble KJIETKM U MX CKOIUICHUS BBISBIISLIN
B CHUHYycCOMIaX, IpocTpaHcTBe [ncce M B MmapeH-
XuUMe IIeueHd. B murToruiazme renaToLMTOB IIPO-
HUCXOIWJIO HAKOIUIEHNWE HAHOYACTUIl B (parocomax
pa3nIM4HOro pasmepa. B ydacTkax LIMTOILIa3MBI
renaToUTOB B 00J1aCTM MUKPOBOPCHHOK, T'PAaHU-
YalllUX ¢ IPOCTPAaHCTBOM Jlycce, oTMeYalIn OJHO-
pOmHBIE IO pa3MepaM (arocoMbl, COCTABISIONINE
61,45 £ 5,21 um (puc. 66). Pasmepsl arocom ¢
HaHOYACTUIIAMM BO3pacTajii oOT Iiepudepun K
LIEHTPY KJIeTKU. MIMeau MecTo CTPYKTypHBIE IIpU-
3HAKW CIUSHHUS OTHCIBHBIX MEJIKHUX (harocoM
B Oonee kpynHbie, mocturawpoimue 500-1000 HM
(puc. 6r).
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Oo0cyxaeHue

WM3BecTHO, YTO OMyXOJb MOXET METacTa3upo-
BaTh Uepe3 KPOBEHOCHBIE, TUM(MATHIECKIE COCYIbI
1 uHTepcTuLMi. B HacTosiee BpeMsi oOcyxma-
IOTCSI BOIIPOCHI IPEUMYILIECTBEHHOIO TpaHCIIOpPTa
OITyXOJIEBBIX KJIETOK 4Yepe3 BHYTPU- WM OKOJOO-
nyxoJjeBble cocyabl. JleTanbHbIl aHaau3 aumda-
TUYECKUX CTPYKTYP M3 CKBAMO3HOI KapIUHOMBI
TOJIOBBI U 1IIEH YesIoBeKa IMOKa3bIBaeT, YTO BHYTPU-
OMyxoJjieBble JUMGbaTUYECKHE COCYAbl UIPalOT
CYILLIECTBEHHYIO POJb B MpeaomnpeneeHuu IosIB-
JIEHUSI PELMAUBOB, TSDKECTU OOJIE3HUW U YYBCTBU-
TeJbHOCTU K Tepanuu. Ilo MHeHMIO aBTOpOB [3],
MPUCYTCTBME BHYTPUOITYXOJEBbIX JUMMATUUYECKUX
COCYIOB CO3MAET MPSIMYIO JOPOIY OITyXOJIEBbIM
KJIeTKaM JUIS JOCTVMIKEHUSl ymajlleHHbIX MecT. B
TO X€ BpeMsl Ha 3KCIIEPUMEHTAIbHBIX MBIIINHBIX
MOJENIIX HalaeHO, YTO OITyXOJM COAEpKaT IMOBBI-
wmeHHele ypoBHM VEGF-C, o06inagaioT BbICOKOM
METacTaTUYCCKOM CIIOCOOHOCTBIO, HO HE MeTacTa-
3UPYIOT MOCPEICTBOM BHYTPUOITYXOJIEBBIX JIMM-
(baTmuecKnX COCyoOB M3-3a BBICOKOTO JABJICHUS,
O0HApy>KMBaeMOIro BHYTpM onyxojau. Hanuuue
OKOJIOOMYXOJIEBBIX JIMM(ATUUYECKUX COCYAOB 3(-
(beKTUBHO MOXET CIYKUTb U151 TPAHCIIOPTA OIMyX0-
JIeBbIX Ky1eToK. OHU MeHee MOABEPKEHbI CTpeccaMm,
CHaBIMBAaHUIO M O0ECIeurBalOT OOJbLIMIA O00BEM
Toka [9].

ITonyyeHHble HamMu Mopdosoruyeckue aaH-
HbIE O CTPOCHUM KPOBEHOCHBIX M JTUM(aTUICCKUX
KanuuisipoB  mepucepuyeckoil M TpULEHTPalb-
HOI 4YacTW BKCHEePUMEHTAIbHON JUM@POCapKOMBbI
LS cBumerenbCcTBYIOT O 0O0JbllIedl BEpPOSITHOCTU
MeTacTa3MpoOBaHUSI JAHHOTO BMJAA OIYXOJIU Ye-
pe3 cocynbl IepudeprIecKoil 4acTu, 4eM depe3
cocyabl LieHTpajdbHOI yacTu. OO 3TOM KOCBEHHO
CBUAETENbCTBYIOT IJIOTHbIE KOHTAKThl SHIOTEIMA-
JIbHBIX KJIETOK COCYIOB MPUIIEHTPAJbHON 4YacTu
OITyXOJIM, BO3pacTaHUe KOJMYECTBA OpraHes1 Oe-
KOBOTro CMHTe3a U cjaboe pa3BUTHE B LIMTOILIa3Me
SHAOTEJUOLUTOB BE3UKYJSIPHOIO amrapara (umMe-
I0TCS1 JAHHBIE O TPAHCAHIOTEIMATIbHOM IepeHoce
OITyXOJIEBBIX KJIETOK Uepe3 BEe3UKYJSIPHbIE KaHaJbl
[10]), oTcyTCcTBYE MEPUKANUIUISIPHBIX TIPOCTPAHCTB
B CBSI3U C IUIOTHBIM OKPYXKEHHEM MUKPOCOCYIOB
OITyXOJIEBBIMM KJIETKAMMU.

HabGmomaeMple HaMU CTPYKTYPHBIE IIEPECTPOIi-
KM CUHYCHOI CMCTEMBbI B peTMOHAPHOM K OITyXOJU
MOJAB3AOIIHOM JUM@aTUUECKOM y3Jie ObLIU OIU-
caHbl 151 JUMGATUYECKUX Y3J0B JOPYroil Jioka-
quzauuu. Tak, Hampumep, Xappea U COaBTOPbI
[11] mpu pa3BUTUM MeJIAHOMbI OTMEYaau PacllIM-
peHHUE CHHYCOB B PETMOHAPHOM JIMM@aTUICCKOM
y3Jie, pa3BUTHE JUM@PaTUUECKUX COCYIOB M 3ace-
JIEHVE ero OmyxoJieBbIMU KJeTKaMM. bbpulio moka-
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3aHO 3HAYMTEJbHOE yBEJIMUYEHME TpaH3UTa HAHO-
yacTUl yepe3 JuMdoysesn. ABTOPhI MoJaramT, 4To
JUuMGaHTMOreHe3 U YCWIeHME ToKa JUM@BI yepe3
JIPEHUPYIOLINUI OMyX0Jb PerMOHapHbINA JUMbaTU-
YeCKMIA y3esl MOXET YCWJIWTb MeTacTa3upoBaHUE
no auMmdaTtuyeckum cocynam [11].

B mocnegHee Bpemsi Bo3pocia aKTyaJdbHOCTh
KCITOJIb30BaHMSI HAHOTEXHOJIOTMI B AMArHOCTUKE
U JIeYEHUU OITyXoJieBbIX 3abojeBaHuit. [IpumeHe-
HUEe HaHOYACTHUIL MEPCIEKTUBHO 151 00ecIeueHus
BU3yaJau3allMyd CHeUUUUECKUX MHUILIeHeH Mpu
MIPOBEACHNN MAarHUTHO-PE30HAHCHOII TOMOrpa-
¢uu, raMmma-Tomorpacuu U yJIbTPa3ByKOBOI Aua-
rHoctuku. HMcciaemoBarend cyMTaloT, 4TO HOBas
TEXHOJOTUSI TOBBICUT 3(HGHEKTUBHOCTE MOHUTO-
pMHra u JiedeHus: omyxoJjieil. OHa MO3BOJUT KOP-
PEeKTUPOBATh MPOIOKUTEIbHOCTb JEUEHUSI, J03bI
MpernapaToB WJIM Jaxe BBIOOP TepaneBTUYECKOTO
npotokoia. OgHaKo MOSBISIOTCS AAHHBIE O TOM,
YTO HAHOYACTHUIIEI MOTYT BO3ICHCTBOBATH Ha XKU-
Bble KJIETKU U C HexenaTeabHbIM 3 dekToM. Tak,
HarpuMep, MoKa3aHO HaKOIUIeHWEe HAaHOYACTUIL Ha
MoBEpPXHOCTU (ubpobaacTOB U B (parojmzocomax
BHYTpU KJjeTku [12]. IToatomy cyiecTByeT Mmo-
TPEOHOCTb B OCTOPOXHOM PACCMOTPEHUU IIpEeH-
MYLIECTB U MOOOYHBIX A((HEKTOB UCIOIb30BAHUS
HaHOYaCTULl B MeauuuHe [7].

[TonyyeHHble HaMM JaHHBIE T10 BBEIEHUIO
HaHouyacTull SiO2 B 00JacTh OIyXOJIEBOIO pocTa
CBUIETELCTBYIOT 00 MX HAKOIUIEHMU B (harocomax
MakpoaroB, JUTOPaIbHBIX, IEHAPUTHBIX KIJIETOK
pervMoHapHOro K Omyxoju JuM(paTUYeCcKOro yaia
U B renarouutax. [Ipu 3ToM B yCI0BUSIX BBele-
HUsI B 00J1aCTh OIyXOJIEBOTO pOCTa JaHHBIX HAHO-
CTPYKTYp 0OoJiee BbIpaKeHbl MeTacTa3bl B MEUYEHMU.
O061a1a10T JIM UCIOJb30BaHHBIE HAMU HAHOYACTU-
LIl «[IPOAHTMOTeHHBIMU CBOMCTBaMU», KaK 3TO
ObLIO OMUCAHO IS HAHOKPUCTAJIOB TMIAPOKCHA-
naTtuta [5], TpeOyeT maabHENIIEero uCcCaea0BaHMUSl.

3akmouyenue

I[Ipy pa3BuTUM BKCHEPUMEHTAILHONU JIUM-
¢docapkoMbl LS mpoucxogutr AecTpyKuus cyllie-
CTBYIOILIMX KPOBEHOCHBIX U JMMGATUUYECKUX Ka-
MUJUISIPOB M 00pa30BaHKME HOBBIX MUKPOCOCYIOB,
OTJIMYAIOIIMXCS BBICOKMM BHAOTENMEM, OOJIbIIUM
colepXXaHUEM OpraHesl OEJIKOBOrO CHUHTe3a U
HU3KOI KOHULEHTpaluuell TPaHCIOPTHBIX BE3UKYJL.
BospacTaeT IJIOTHOCTb PACIOJOXEHUS MUKPO-
cocynoB. Ilpu BBemeHUM B 00JIACTb OITyXOJIEBOTO
pocta HaHouyacTull SiO:, OHM HaKarUIMBAaIOTCS B
Makpodarax, JUTOPaIbHbIX, JEHAPUTHBIX KIETKaX
pPEervMoHapHOro K OITyXOJM MOAB3AOLIHOTO JIM-
¢aTtuyeckoro yajia 4 B remarouutax. B ycioBusix
BBEACHUSI HAHOYACTUIL B OOJIbIIEH CTeNeH! BbISIB-
JISIIOTCSI MeTacTa3bl B MEUYEHU.
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