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VYkpanna

Hens. M3yunTh yIBTPaCTPYKTYPY OIYXOJIEBBIX KJIETOK M CTPYKTYPHO-(YHKIIMOHAIBHOE COCTOSIHUE JIETKUX
y MALKMEeHTOB C HEMEJIKOKJICTOYHBIM PAaKOM JIETKUX.

Marepuan u MeToabl. B viccienoBaHue BKITIOYEHB! 18 MmalneHTOB B Bo3pacTe OT 35 10 68 JIeT ¢ pakoM Jier-
koro II-1II ctaguu mmocie THEBMOHSKTOMUHM U JIOO3KTOMUM. [IJ1 MccaenoBaHus yabTPacTPyKTyphl MaTepral 3a0u-
pajii U3 TpeX YYaCTKOB JIETKOTO: IIEPBEIIA — HEITOCPEACTBEHHO OITyXOJIb, BTOPOM — TKaHb, OKPYKAIOIasl OIIyXOJb;
TPeTUil — JIeroYHasi TKaHb BAAJIU OT OIMYXOJIEBOTO oyara. AHajau3 MPOBOAWIM C MCIOJIb30BAHMEM CTAHIAPTHBIX
METOIOB 3JIEKTPOHHOI MUKPOCKOITUH.

PesyabraTel. 3yyeHre ageHOKapLIIMHOMBI JIETKMX T10KA3aJI0, YTO XapaKTepHOU €€ 0COOCHHOCTBIO SIBIISIETCS
00pa3oBaHUE XEJIE3UCThIX CTPYKTYP, OKPYKEHHBIX 0a3ajbHOM MeMOpaHOM, ¢ IEHTPaJIbHBIM IIPOCBETOM, B KOTO-
PBIil BBICTYIAIOT LUTOIIA3MATUUECKE BOPCUHKM allMKAJILHOIO OTAE/a OIyX0JeBbIX KJIeTOK. KileTKu IIocKokKIe-
TOYHOTO pakKa paclojiaraliiCh rpynnamMy U MoJsIMM, IPUYEM MHOTAA HACTOJIBKO OOLIMPHBIMU, YTO B HUX BO3HM-
KaJIM YYaCTKM HEKpo3a BCJIEACTBUE YIAJCHHOCTH OT MUTAIOIIMX COCYI0B, HAXOASIIUXCS B COCAMHUTEIbHOI TKaHU.
I'maBHOI yIBTPaCTPYKTYpHOI XapaKTEPUCTUKOM 3TUX OIYXOJIEBBIX KJIETOK SIBJISZIOCH MPUCYTCTBHE B IIUTOILIA3ME
TOHO(MUOPUILI, KOJIMYECTBO KOTOPBIX MOXKET BAPbUPOBAThH B JOBOJILHO IIMPOKUX Ipeaenax. OTIMUUTEIbHBIMU Yep-
TaMU OPOHXOAIbBEOJISIPHOM KapLIMHOMBI SIBJISIIOCH MPUCYTCTBUE B IIMTOILIA3ME KPYIHBIX TPAHYII C JaMEJUIIPHBIM
COIEPXUMbBIM, OOJIafaloNIMM CcBolicTBaMM cypdakraHta. CieayeT OTMETUTh, YTO B KaXIOM M3 MCCIEIOBAHHBIX
cIy4aeB HEMEJIKOKJICTOUHOTO paKa JIETKMX OITyXoJieBasl ITOMYJISILIMSI MMeJla CBOM MHIWBUAYaIbHBIN HA0Op OITyX0-
JIEBBIX KJIETOK C Pa3HBIMU YJIBTPACTPYKTYPHBIMU OCOOECHHOCTSIMMU.

3akmouenne. OOHapyXeHbl MHIMBUIYAJIbHbIC YJIbTPACTPYKTYPHbIE OCOOGHHOCTHM OITyXOJIEBBIX KJIETOK B
KaXIOM M3 ClIly4yaeB HEMEJKOKJIETOYHOIO paka JIETKHMX. YCTAaHOBJIEHO, YTO B TKaHSIX, OKPYXKAlOLIUX OIyXOJb, U
JIETKOM, HaXOISIIeMCs B YIAJIEHUH, SHIOTEIUOLMTEI COCYIOB MMEIOT OTeuHylo IuToriasmy B 100% cnydaes ane-
HOKApPLMHOMEBI K TOJLKO B 16,7% ciy4aeB IJIOCKOKJIETOUHOIO paka.

Knrouesvie crosa: HemeaKkoKkAemoUHbll paK NeeKux, 31eKmMpoHHAS MUKPOCKONUS, A0eHOKAPUUHOMA, NAOCKOKAe-
MOUHbLIL PaK, OKpyJCaiouue mKanu

Objectives. To study the ultrastructure of tumor cells and structural and functional state of the lungs in
patients with non-small cell lung cancer.

Methods. The study included patients (n=18) aged from 35 to 68 yrs after pneumonectomy and lobectomy for
non-small cell lung cancer stage II-III. To study the ultrastructure the specimens were taken from three sites of the
lung: the first site — the tumor itself; the second — the tissue surrounding the tumor; the third — lung tissue located far
from the tumor focus. The electron microscopy analysis of specimens was performed using standard methods.

Results. The study of lung adenocarcinoma showed that its characteristic feature was the formation of glandular
structures, surrounded by a basement membrane, with a central lumen where cytoplasmic villi of apical part of tumor cells
were protruded. Squamous carcinoma cells were arranged in clusters and fields, and sometimes so extensive that the areas
of necrosis occurred in them due to the remoteness from the supplying vessels, located in the connective tissue. The main
ultrastructural characteristic of thjse tumor cells was the presence of tonofibrils in the cytoplasm, a quantity of which could
vary within fairly wide limits. The distinctive features of bronchoalveolar carcinoma were the presence of large cytoplasmic
granules with lamellar content possessing by surfactant properties. It should be noted that in each of the studied NSCLC
the tumor population exhibits a unique set of tumor cells with different ultrastructural features.

Conclusion. Individual ultrastructural features of tumor cells in each case of non-small cell lung cancer have been
found out. It is established that in the tissues surrounding the tumor, and lung located at a distance, vascular endothelial
cells have edematous cytoplasm in 100% of adenocarcinomas cases and only in 16,7 % of cases of squamous cell carcinoma.

Keywords: non-small cell lung cancer, electron microscopy, adenocarcinoma, squamous cell carcinoma,
surrounding tissues, lamellar content, surfactant
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Beenenne

Pak nerkoro (PJI) B MupoBOIi MOMyasUUU
SABJIsIETCS HauboJjee pacmpoCTpaHEHHBIM 3JI0Ka-
YeCTBEHHbIM HOBOOOpa30BaHUEM, OCOOEHHO B MH-
JIYCTpUAJIbHO Pa3BUTBIX CTpaHax, I1e B CTPYKTYpe
OHKOJIOTMYECKO 3a00JIeBa€MOCTU OH 3aHUMMaeT
repBoe Mecto [1]. U3 Bcex cmyyaeB PJI 80-85%
TIPUXOIUTCS Ha HEMEJIKOKIETOYHBIA paK JIETKUX
(HMPJI), koTopblii siBAsieTcsl HauboJjiee 4acToit
MIPUYMHON CMEPTH Cpear MYKYMH W BTOPOI — IO~
cJie paka MOJIOYHOM ene3bl y KeHIIUH. [1pu aTom
OOLIMIT YpOBeHb MATUICTHE BbIKMBAEMOCTH LIS
BCeX cTamuii cocrannser 14-17%. KaHieporeHes B
JIETKUX 00YCJIOBJICH AeCTBUEM COYEeTaHUSI TeHEeTH -
YeCKMX Y SMUTeHETUYECKUX HApYIIEHU, a TaKXKe
BJIUSIHUEM (baKTOPOB OKpyKarolieil cpenbl [2].

Ilonxon x neyenuro HMPJI pazHooOpaszeH
M 3aBHUCUT OT CTamauu 3aboJjieBaHMs, pa3Mepa
MEPBUYHON OIYXOJIM, HaJUYMSI METacTa3oB, IO-
paxeHus1 cocegHux opraHoB. Tak, mpu I u II
CTaMsIX OCHOBHBIM METOIOM JIeUCHUSI SIBIISIETCS —
XMpYpruyeckuii, namueHtam ¢ IV cragueir mo-
Ka3aHO TaJUIMaTUBHOE JieYeHUEe ¢ Ha3HauYeHUeM
XMUMUOTEpAnuy U 1O TMOKa3aHUSIM — JIOKAJIbHOM
JydyeBoit Tepanuu. g naumeHtoB c¢ III cramueit
ONTUMAJILHOE COYETaHME JIOKATbHBIX U CUCTEMHBIX
METOJIOB JICUeHUSI He OIpeaesIeHO, YTO BO MHOTOM
OOBSICHSIETCSI TeTEPOreHHOCTbIO 3TOM TPYMIIbI Ma-
uneHToB [3]. HecMOTps Ha JOCTUKEHUS XUPYPIUH,
XMUMMO- U TY4eBOM Tepanuu, ypoBeHb CMEPTHOCTHU
B nocienHue 10 JeT ocraeTcsl MpakTUYeCKU He-
M3MEHHBIM. B CBSI3M ¢ 3TUM B HacToslllee Bpemsi
pa3paboTaHbl HOBbIE TEPaNeBTUUYECKUE TOAXOMIbI,
Oasupylolimecss Ha COBPEMEHHBIX HayYHBIX HO-
cTXeHusx. Tak, ycTaHOBJEHUE HaIUYUs MyTa-
LM B TeHe pelenTopa anuaepMaibHoro ghakropa
pocta (EGFR) [2] npuBeso K CO3IaHUIO LIEJIOTO
KJlacca TperapaToB, MHTMOMPYIOIIUX 3TOT MYTh,
TaKUX KakK MOHOKJIOHAJIbHbIE aHTUTENa W WHIU-
outopbl Tupo3uH kuHasbl (Erlatinib, Gefinitib,
Cetuximab) [4, 5]. B mMpoKyio MpakTUKy BOILILIO
TaKKe MCI0JIb30BaHKE HOBOM IPYIIIbI ITperapaToB,
OCHOBaHHBIX Ha BKCHEPUMEHTAJIbHO JOKa3aH-
HOM TIPENIoJOXEHUU O 3HAYEHWM aHTMoreHe3a
JUISL pocTa OMyXOJIM, B YaCTHOCTU O POJIM B 3TOM
npouecce ¢akropa pocra sHporenus:i (VEGEF),
KOTOpBII, KaK ObLIO YCTAaHOBJIEHO, BhIpabaThiBa-
€TCsl LIMTOIJIa3MOM HEOIUIaCTUYECKMX KIJIETOK, B
YACTHOCTU ajeHoKapiuHoMbl [6]. Cpenu aHTH-
AHTMOTEHHBIX TpenapaToB HauOOJbBIIYIO M3BECT-
HOCTb nonyumit ABacTuH (Avastin, Bevacizumab) —
IYMaHU3UPOBAHHOE MOHOKJIOHAJIbHOE aHTUTENO,
criocooHoe cBs3biBaTh VEGF. B HacTosiee BpeMst
3TOT Ipenapar B KOMOMHAIIMU € KapOOILJIaTUHOM
Y MakjauTakcesaoM 3apeructpupoBaH B CIHA mis
MEePBON JUHUM JIeYeHUs] MEeTacTaTUYeCKOro, He-

orepabebHOr0 MECTHOPAaCIpPOCTPAaHEHHOTO WU
peuuausHoro HMPJI [7]. TlepcrieKTUBHBIM Ha-
TIpaBJIcHEM HaYJIHBIX CCIICIOBAHMI B HACTOSIIIEE
BpeMSI IBJISICTCS] N3YYEeHHE PO MUKPOOKPYKEHHS
B pPa3BUTUU pakKa, MOCKOJbKY HaKaIlJIWBaIOTCS
JAaHHBIE O TOM, YTO B3aMMOICHCTBUE OITyXOJIU W
KJIETOK CTPOMBI CITOCOOCTBYET MPOTPECCUPOBAHUIO
oose3nu. IlonarairoT, yTo OTOOpPaHHbIE MYTU Ta-
KOTO B3aMIMOJICHCTBUS CTaHYT aIbTepHATHBHBIMU
TepaneBTUYCCKUMU MUIICHIMH B OJIMKaiIemM
oymyiewm [8].

HMPIJI npeacrasnsieT co60it MOp(OIOrMuecKn
HEOTHOPOIHYIO TPYIITY 37T0KAYeCTBEHHBIX HOBO-
o0pa3oBaHUIl JIETKUX, KOTOpas BKJIIOYAET Ipe-
MMYIIECTBEHHO TaKNe THCTOJIOTMYECKIE THUIIBI, KaK
aJIecHOKapIIMHOMA U TTOCKOKJIETOUHBIN paK. Pexe
BBISBIISIIOTCS OpOHX0AJIbBEOJISIPHBIE KapIIMHOMEI
¢ npu3HakaMu ITHeBMouuToB I Tnma, negudde-
PEHIIMPOBaHHBIC, KPYITHOKJIETOYHBIEC M CBETIIOKIIC-
TOYHBIE KapIIMHOMBI, a TAKXKe HEKOTOPBIE IPyTHe
¢dopmel. C moMolIbio MOP(HOJTOTMIECKIX, B TOM
YUCIIe W 3JICKTPOHHOMUKPOCKOITMYECKUX, METOIOB
ycraHoBjieHo, yto pu HMPJI B ogHolt omnyxonu
MOTYT OOHApY:XKMBAaTHCSA MHOXECTBEHHBIC JIMHUU
nuddepeHIranum ¢ 00pa3oBaHUEM KaK ABONHBIX,
Tak U TpoiHbIX coueTaHuii [9, 10]. Hanuuue mo-
JTOOHOI TeTePOreHHOCTH BBIIBUTAET OCOOBIC TPEOO-
BaHMS K TUAarHOCTHKE, TIIABHBIM M3 KOTOPHIX CTa-
HOBHTCSI YETKOE YCTAHOBJICHUE THCTOJIOTTIECKOTO
THIIa C BBISBJICHHMEM IIpeo0jagaloliero CyoTuIa,
JUTST 9eTO B HACTOsIIIee BpeMs IIMPOKO WCITOJb-
3YIOTCSI UMMYHOTUCTOXMMMUeckue metoanl [10],
OCHOBAaHHBIC Ha OMpPEIeCHUN CIEeINOUISCKUX
¢akTopoB, BeIpabaThIBacMbIX oImyxonsiMu. Hamm-
que 3TUX (DAKTOPOB MOXKET CBUICTEIHCTBOBATh KakK
0 JTOMHWHHUPYIOLIEM THCTOTHIIE, TaK M 00 YpOBHE
rpondepanu, CTeIIeHN aHTHOoTeHe3a U JIp.

BMmecTe ¢ TeM mpuMmeHeHHE 3JeKTPOHHOMU-
KPOCKOTIMIECKOTO METOIa MOXKET OBITH ITOJIE3HO B
peIIeHNN TIPOOJIeMBl TOYHON MOPQOIOTHIECKOM
IMArHOCTUKM OIYyXOJiel, B TOM 4uciie Hemudde-
PEHIIMPOBAHHBIX, OPUEHTUPYSICh Ha CYOKIIETOUHEIC
KPUTEpPUHU, He BBISIBIIIEMBbIE CBETOBOI MUKPOCKO-
nueit [11]. Kpome Toro, MeTon npuroieH /isi aHa-
JIn3a Majbix 00beMOB MaTepuaja, IoCTaBIseMOro
TIPY TOHKOMTOJIBHOM aCITUPaIIMOHHOM OMOTICUY, 1
KJIETOK, TIOJTYIeHHBIX M3 TUIEBPATBbHOM XUIKOCTH.
[MpumeHeHMe 3IEKTPOHHOM MHMKPOCKOIIUM ITaeT
TaKXe BO3MOXHOCTh OIICHKN 3(P(PEeKTUBHOCTH
JeyeHusi. KpomMe cyrybo KJIMHUYECKOTO UCIOIb30-
BaHMSI, C TTOMOIIBIO 3TOTO METOIA MOXHO PelllaTh
Hay4YHBIC 3a1aull 110 U3YICHUIO TeparleBTUIECKOTO
rmaroMopdo3a Omyxojau, MEeXaHU3MOB JeCTBHS
MpernaparoB, MpobJjieM TUCTOreHe3a, a Takxke ISt
YCTAaHOBJICHUS ITyTel B3aMMOICHCTBIS OKpYKalo-
LIel TKAaHW U OIyXoJu [6].

Heab. 3y4uTh yabTPacTPyKTYpPY OIYyXOJEBbIX
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KJIETOK U CTPYKTYPHO-(PYHKLIMOHATBHOE COCTOSI-
HUE JIETKUX Y TAlMEHTOB C HEMEJIKOKJIETOUHBIM
paKOM JIETKUX IJISI YCTAHOBJIEHUS B3aMMOCBSI3U
MEXIY 3TUMU TKAHIMMU.

Marepuana u MeTOABI

Ha 6a3ze TopaxkanbHOro otaeysieHust XapbKoB-
CKOro 00JIACTHOTO KJIMHUYECKOTO OHKOJIOTHYe-
CKOro LIeHTpa MpOoBeJAeHO B3siThe Marepuana y 18
MMalMEHTOB B BO3pacTe oT 35 mo 68 jer ¢ pakom
qnerkoro II-IIT ctaguy mocsie MHEBMOH3KTOMUU
1 JIO09KTOMUU. Y 7 MAalMEHTOB TMCTOJIOTUYECKU
JNMATHOCTUPOBAH TUIOCKOKJIETOUHBIM pak, y 9 —
aJIcHOKapIIMHOMA, a B IBYX CJIydJasX BBISIBIISIIACH
OpoHXOaNbBEOJIIpHAsT KapLUHOMA.

B uccnenoBanue Bouin 11 My>XXuuH u 7 XeH-
wuH. CpenHuii BO3pacT MalMEeHTOB ¢ aleHoKap-
LIMHOMOW cocTaBuJa 57 JIeT, C MJIOCKOKJIETOUHBIM
pakoM — 56 jeT u [aBa malueHTa ¢ OpOHXOAaIbBe-
OJISIPHOI KapLMHOMOM Obliv B Bo3pacte 61 u 68
Jer. PacnipenesneHue Mo mojy B 3aBUCUMOCTHU OT
THCTOJIOTMYECKOTO TUTIA: TITOCKOKJICTOYHBINA PaK —
7 MYXUYMH; ameHOoKapuuHoOMa — 5 XeHIIuH, 4
MYXYMHBI, OpOHXOAJTbBEOISIpHAs KaplInmHOMAa —
2 xeHIIUHbI. PacnpeneneHue maiuMeHTOB B 3a-
BUCMMOCTU OT PaclpOCTpaHEHHOCTHU ITpoliecca:
pT2N1MO0 ormeuanach y 8 maiueHToB, pI2N2M0 —
y 5 u pT3NIMO — y 5 maumeTHOB.

I1st iicciemoBaHMS YBTPACTPYKTYPBI MaTEPH-
aj1 3a0Mpajiv U3 TPeX y4aCcTKOB JIETKOIO: TePBbIii —
HEITOCPEICTBEHHO OITYyXOJb, BTOPOM — TKaHb,
OKpYKaloIlast OMyXoJib; TPETUI — JIETOYHAsT TKaHb
BIlaJIM OT OITYXOJeBOro ovara. AHajlu3 MpPOBO-
I C WCTIOJb30BAaHMEM CTaHAAPTHBIX METOHOB
9JIeKTpOHHOI MuKpockonuu [12]. Kycouku Tka-
Heil TIOTpyXajn CHayaja B TIIIOTapabIeTHIHBII
(ukcatop no KapHosckomy, 3ateM B 1% pacTBop
yeTblpexokucu ocmusi o Ianane. IMocie aeruapa-
TaIlM B pacTBOPAX STUJIOBOTO CITUPTA BOCXOMISIIEH

KOHIIEHTpalUU MaTepuall 3aKJI04Yaiu B 3TIOKCUI-
HYI0 cMOJTy (DTIOH-ApaguT) M MOJMMEPU30BAIA
36 yacoB nipu 56°C. YIbTpaTOHKKE CPE3BI U3TOTOB-
JIsimm Ha ynbTpamMukporome YMTII-4 Cymckoro
ITO «DnekTpon» (YkpauHa), KOHTpaCTUPOBAJIU B
ypaHuUJ alueraTe W LUTpaTe CBMHIA Mo PeiiHoNb-
JICY, TIOCJIe Yero MpoCMaTpUBAIU B 3JIEKTPOHHOM
mukpockone toro xe I1O m ¢ororpadupoBanmm
Haubosiee MHGOPMATUBHBIE Y4acTKM cpe3oB. Ha
MOJIYYEHHBIX MUKpO(hOTOrpadusaX OMUCHIBAIA U
aHAJIM3UPOBAIM YIBTPACTPYKTYPHBIE OCOOEHHOCTHU
KJIETOK paka JIETKHUX 1 OKpyKarolux TkaHei. [To-
CUUTBIBAJIM KOJUYECTBO TMALIMEHTOB C OMYXOJSIMU
pa3IMYHON TUCTOJIOTUYECKOi nuddepeHunanmu,
Yy KOTOPBIX B KaNMWUISIPHBIX COCYAaX JIETKOTO Ha-
Onrogancs oTeK LMTOIIa3Mbl SHAOTEIUATbHBIX
KJIETOK, U OMNpeAe/suIu JOCTOBEPHOCTb pa3inyuit
MEXIY TPYINaMu C OMOIIbIO TOYHOTO KPUTEPUS
®Duepa, UCIOIL3YS MAKeT nporpamMMm “Biostat”.

Pe3yabraTsl

HNsyuenue ameHokapuuHombl (AK) nerkux
MokKasajio, YTO XapaKTepHON ee O0COOEHHOCTbIO
SIBJISIIOCh O0Opa3oBaHUE KeJe3UCThIX CTPYKTYD,
OKPY>XEHHBIX 0a3aIbHOI1 MEMOpPaHOii, C LIEHTpaJlb-
HbIM TPOCBETOM, B KOTOPBII BBICTYMAaIu LUTO-
Mja3MaTUYecKrue BOPCUHKM alMKaJIbHOTO OTaesa
omnyxojieBbix Kietok (OK) (puc. 1 A). Anpa OK
HMMeJIM U3BUTON KOHTYp, INTyOOKUEe MHBarMHalWM,
collepXalu NeKOHAEHCUPOBAHHBIN XpOMAaTHH,
KpYITHbIE CeTYaThle SIAPBILIKYA U LIUTOTUIa3MaThye-
ckue BkiItoueHUus:. OCHOBHOU 00beM LIMTOILIa3Mbl
3aHUMaIU TTPOGUIM U LIMCTEPHBI 1LIEPOXOBATOMN
sHpormnazmatudeckoit cetu (wBIIC) ¢ comepxu-
MbIM Pa3JIMYHON KOHCUCTEHILIMU, OOpasymoliue
MHOTAA OOIIMPHBIE MOJOCTHU, 3allOJIHEHHbIE Oell-
KOBOI1 CyOCTaHIIHEIA.

B HekoTOpBIX KJIeTKaX OOHapyXHWBaJIOCh
MHOXECTBO HaOyXIIMX MUTOXOHIpMIA, U3peaKa

Puc. 1. AneHokapnuHoma Jjierkoro. A — xejesucras crpykrypa. I — sapo; fAn — aapsimko; IIp — mpocser xeJie3bl;
Bopc — Bopcunku; I'p — rpanynsi; mOIIC — mepoxoBaras smnaomiazMarmueckas cetb. YB. x8000. b — kmerka ¢
IIeiiOMOP(MHBIM SAPOM M JBYMS BHYTPHKJIETOUHbIMHU npocBeramu. BKIT — BHyTpuKIeTounblii mpocser. YB. x8000
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Puc. 2. T110CKOKIETOYHbI PAK JIETKOr0. A — KJI€TKAa C IUIeiioMOP(MHbIM AApoM U TOHO(DHOPHLIAMH B HUTOILIA3ME.
T® — Tonopudpmuisl. YB. x8000. b — nenuddrepennpoBaHHas KieTKa ¢ MATOMIA3MONM, 3aM0JHEHHOH CBOOOTHBIMA
pubocomamu U nojmcoMamu. YB. x8000

BBISIBJISIICS KoMruieke Tonbmku. ITogoOHbIN Ha-
0Op LIMTOIJIa3MaTUYECKUX OpraHeJl yKa3blBaeT
Ha (PYHKLIMIO KJIETKU, CBSI3aHHYIO C IpoleccaMmu
0e1KoBOro cuHTe3a. KieTku ageHOKapLUHOMBI
MPOSIBJISLIM TaKKe MPU3HAKKM CEKPETOPHON aKTUB-
HOCTHU, O YeM CBUIETEJbCTBOBAJIO HAJTUYUE TPAHYJI
pPa3IMYHOTO pa3Mepa, CTPOEHUS U BJIEKTPOHHOM
IUIOTHOCTU U TMPUCYTCTBUE BHYTPUKIETOUYHBIX
00pa3oBaHuii, HAIIOMUHAOIIMX MPOCBET XeJe3bl,
MHOT/A BBIMOJHEHHBIX BOPCMHKAMU, UHOTAA CO-
JepKallX CEKPETOPHbIN MTPOAYKT U MIPEACTABIISIO-
KX co0Ooii ajlbTepHATHUBY MPOCBETA Keje3bl (puc.
1 B). YabrpacTtpykTypa kierok AK orpaxana, XoTst
U B HMCKaXEHHOM BHUIE, CTPYKTYPHO-(YHKIIMO-
HaJIbHOE COCTOSIHME KJIETOK-MPEIlleCTBEeHHUKOB
3TOro Buja paka. B omyxosieBoii TKaHU BBISIBJISIUCH
TakKe TeMHbIe, (PYHKIMOHAILHO HeakTuBHBbIE OK,
HMelolIre sapa ¢ KOHIEHCUPOBAaHHBIM XpOMaTH-
HOM M BaKyoJU3WPOBAHHYIO LIUTOIIA3MY, a TaKXkKe
KpyrHble Heau@depeHLIMPOBaHHbIE KJIETKU, LIUTO-
TJ1a3Ma KOTOPbIX 3aloIHEHa CBOOOAHBIMU pUOOCO-
MaMU Y MOJKMCOMaMU ¢ HEOOJbIIMM KOJINYECTBOM
JPYTMX OpraHesul: MUTOXOHAPUI, KOPOTKUX TPO-
dwmreir mBIIC, m3ocoM. DyHKINS 3TUX KIETOK
3aKJII0OYaeTcs B mpolieccax pocrta u nejaeHusi. Bos-
MOXHO, OHM MOTYT OBbITh CTBOJIOBBIMU KJIETKAMH.

Hpyrum rucrtonornyeckuM tunom HMPJI
siBysieTcsl TiockokaeTouHblt pak (ITKP). Ero
KJeTKW pacnojarajuch rpynraMu U TOJSIMU,
MpUYeM MHOTAA HACTOJbKO OOIIMPHBIMU, YTO B
HUX BO3HUKAJIM yUaCTKM HEKpO3a BCJENICTBUE ya-
JICHHOCTU OT IMUTAIOIIUX COCYI0B, HaXOASIIUXCS
B cOoeIMHUTENbHON TKaHU. ClieayeT OTMETUTb,
yto pazMep OK 3HAuUuUTENbLHO BapbUpOBaj Jaxe
B Mpenesiax OJHOM OIyXOJIM, a siApa OTJUYAIUCh
KpaliHe pa3HooOpa3HbIM cTpoeHreM. OHU ObIBAJIN
OYe€Hb KPYMHBIMU U OYEHb METKUMU, OKPYTJIBIMU
U TJIeOMOP(HBIMU, CBETJIBIMU U TEMHBIMM, MOT-
JIU coliepKaTh IUIOTHBIE WU CeTYAThIE SIAPBILIKU.
OueBUAHO, 3TO CBSI3aHO C TEMU MyTallMsIMU, KOTO-

pble KJIETKM TIpeTepIiesiv B MpoLiecce OHKOreHe3a.
I'maBHOI yJAbTPacCTPYKTYpPHOW XapaKTepUCTUKOMN
atux OK sBisieTcsl MPUCYTCTBUE B LIMUTOILIA3ME
TOHO(UOPUI, KOJUYECTBO KOTOPBIX MOXET Ba-
pPbUPOBaATh B JOBOJBHO LIMPOKHUX Mpeaeiax (puc.
2 A). benkoBO-CUHTE3UPYIONIWIA anmapaT KJIeTKU
MpeAcTaBieH MPEeUMYIIECTBEHHO CBOOOIHBIMU
pubocoMaMU U MOJMCOMaMHU, YTO XapaKTEPHO IIJIsI
KJIETOK, MPOAYLUPYIOLIUX O€IKU N1 COOCTBEH-
HBIX HYXJ, B JTaHHOM cJjlydyae sl MOCTPOEHUS
ToHOGUOPUAI. B HEKOTOpPBIX OmyxoJsix oOHa-
PYXMBAJUCh TPYIIbl TEMHbIX, (PYHKIIMOHAIbHO
HEaKTUBHBIX KJIETOK U HeaubdepeHIIUPOBAaHHbIE
¢dopMBI, obJamalolnIKe CBOMCTBAMM CTBOJIOBBIX
kietok (puc. 2 b).

Y aByX MauiMeHTOB C TUCTOJOTHYECKUM
JIIMAarHo30M «OpOHXOaJbBEOSIpHAsI KaplHOMAa»
OIYXOJIM COCTOSUIM M3 KJIETOK, MMEIOIIUX Tpu-
3Haku mHeBMouuToB Il Tuma. OTIMYUTENTbHBIMU
HX YepTaMu SIBJISITIOCH TTPUCYTCTBHUE B LIUTOILJIa3Me
KPYITHBIX T'paHyJl C JIAMEJUISIPHBIM COAEPKHUMbIM,
o0JajalIIUM CBOKMCTBaMU cypdakTaHTa, 4YTO
ObLIO J0Ka3aHO MMMYHOJIOTMYECKMMU METOJaMu
[13]. OK OgHOTHUIIHBI, UMEJIM OKPYIJIOE SIpO, B
KOTOPOM TIe€TepPOXpPOMATHUH pacIojarajcs KauMoun
BIOJIb SIIEPHON MeMOpaHbl U MEJIKUMMU TJIbIOKaMu
B HyKJIeorutasme (puc. 3). Aapeliiko — 371eKTpoH-
HOIUIOTHOE, YeTKO KOHTypupoBaHHoe. CTpyKTypa
crelUUeCcKrX rpaHyJs 10BOJbLHO pa3HOOOpa3Ha.
HexoTtopble U3 HUX COCTOSIIM U3 BOJIOKHUCTOTO
BELIECTBAa, B APYIMX HAXOAUJIUCH 3JEKTPOHHO-
IJIOTHBIE TeJIblA WIN JUMUAHbIE KallJlkd, KOTOpbIE
MOTYT cofepxaTb JUOO cyOcTpaT /Uil CUHTe3a
cypdakTaHTa, MO0 MPOAYKT €ro Aerpaialiui.
MHorpa BMecTo JJaMeJUISIPHBIX CTPYKTYP B KJIETKaX
BBISIBJISLIMCH TOJIbKO KPYITHbIE UKL, benkoBo-
CUHTE3UPYIOLIMIA arnmapaT B OQHOM cliy4yae Ipel-
CTaBJIeH pacliMpeHHbIMM HucTepHamu WIIIC,
a B IPyroM — CBOOOAHBIMM pHOOCOMaMM U IIO-
JINICOMaMU.
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Puc. 3. BponxoanbBeoisipHasi KapuMHOMAa W3 KJIETOK C
npusHakamm nHeBMouuToB I1 Tuna. Kierka ¢ pacmmpeH-
Heivu ucrepHamMid WOIIC n cnenuduyecknvn rpanyJia-
miu. JIC — namesuisipHbie CTPYKTYpbI B rpanyaax, JI — iu-
N BHYTPH rpanyibl. YB. x8000

CrienyeT OTMETUTb, YTO B KaXXIOM M3 MCClie-
nJoBaHHBIX cirydyaeB HMPJI omyxosneBast mmomysimst
“Mesa CBoi MHAMBULYabHbINM Habop OK ¢ pasHbIMU
VABTPACTPYKTYPHBIMU ocobeHHocTsIMU. Hampumep,
npu AK B OJHHMX M3 HMX MOIJIM HaXOAMThLCS Ce-
KpeTopHble TpaHyJibl, B Apyrux — BK mpocseTsl, B
TPEeTbUX — TOJIbKO paciiupeHHble npoduau TP
u HaOyxiue mutoxoHapuu. Ilpu TTKP rereporeH-
HOCTb MOXET MPOSIBISITHCS. B HAIMYUU KIIETOK U SIAep
pa3HoOro pasMmepa, KoJIn4ecTse TOHOMUOPUILT U T.11.

ITpoBeneHHbIE UCCIETOBaHMS MOATBEPXKIAIOT
Takke TUnuyHoe misi PJI CBOMCTBO rucTOOTH-
YECKOH reTeporeHHOCTH, KOTrJa B OMyXOJM Cpeau
KJIETOK OCHOBHOro Tuma Haxoastcsa OK apyroro.
Tak, B onmHoit u3 AK BbisgBastuch rpynmnbl OK
OPOHXO0AJIbBEOJIIPHON KapLMHOMBI C TTpU3HAKaMU1
nHeBMouuToB Il Tuna (puc. 4 A), a B npyroii —
cpenu kietok ITKP oGHapyxxuBanuch oTaeabHbIE
KJIETKU, UMEIOIIIME YIBTPACTPYKTYPHbBIC MPU3HAKU
HEMUPO3HAOKPUHHOIO paKa, Ha UTO yKa3bIBaeT Ha-
JIMYKME TEMHBIX MeJKUX IpaHyn (puc. 4 b).

B ogHOM ciiyyae ¢ MCXOOHBIM THCTOJIOTH-
yeckuM auarHo3om IIKP B murommazme OK
OIHOBPEMEHHO C TOHO(GUOpWIIAMU HAXOOUJINUCH
KPYITHBIE BHYTPUKJICTOYHEIE ITPOCBETHI ¥ TTPOIIIN
wIAIIC (puc. 5), 9yTo MpUCYyIIE afeHOKAPIIMHOMAM.
B cBs13u ¢ 3TMM nMarHo3 OB YTOYHEH, M JaHHas
OITyXO0JIb ObLIa OTHECEHA K KaTeropmu ameHOoILIO-
ckokiieTouHbix kKapuuHoM (ATTKK). B pesynbrate
pacmpeneneHre IaleHTOB IO TPyIIiaM B 3aBU-
CHMMOCTH OT AMAarHo3a MPUHSJIO CIAeAYIOIINA BU;
AK — 9 maumenTos, [1KP — 6 manmenros, BAK ¢
npu3Hakamu ImHeBMounToB 11 Tnna — 2 maumeHTa,
AITKK — 1 mammenT.

HccnemoBanue TKaHU, HEIIOCPEIACTBEHHO
OKPYXKAaOIIEH OIyXO0JIb, IT0OKA3aJI0, YTO OHA COCTOSI -
JIa 13 COJMDKEHHBIX WK JaXKe CIIPECCOBAHHBIX aJlb-
BEOJISIPHBIX TIEPETOPOAOK M COIEpPKaia IIEMEHTHI,
nx oOpasyoniye: mHeBMouuThl 11 Tnma, smactuye-
CKME BOJIOKHA, KallMJUISIPBI, MHOTA YYaCTKU ajlb-
BEOJI C CEPO3HBIM COIEPKMMBIM, 3aKaThle MEXKIY
neperopoakamMu. Takke 0TMeUasoCh IIPUCYTCTBHUE
3HAYUTEILHOTO KOJIMYECTBA COENMHUTEILHOTKAH -
HBIX CTPYKTYP, TAKMX KaK KOJIJIareHOBBIEC BOJIOKHA,
¢ubpobnacThl, TYIHBIE KJIETKH, MaKpodaru; cKo-
IUICHUST TMMOIIMTOB U TUIa3MaTUYECKNX KIIETOK,
HENTPOUILHBIC JICMKOIUTHI X COCYIbI COOCTBEH-
HO COCIMHUTEIbHONM TKAHU.

Jlerkoe, Haxopsieecs B yOaJeHUW OT OITy-
XOJIEBOTO OYara, 4acTO BM3YaJbHO HE OTIMYAETCS
OT HOPMAaJbHOTO, HO B NEWCTBUTEIBHOCTA MMEET
3HAUUTEIbHBIC OTKJIOHEHUS YJIBTPACTPYKTYpHI. Y
OOJIBIIMHCTBA MALIMEHTOB HAa0JII01aJI0Ch HAKOILIe-
HME KOJIJIaTeHOBBIX BOJIOKOH B MHTEPCTUIIMATEHOM
IIPOCTPAHCTBE AJIbBEOJIIPHBIX IIEPETOPOIOK BILIOTh
IO TIOUTH ITOJIHOTO MX 3apacTanus. JIOBOJIEHO 4acTo
OTMEUAJIOCh TaKKe HaJU4Me B COCymaxX HEMTpO-
(MIBHBIX JTEHKOLMTOB, IOSBIECHNE B ajJbBeoJIax
CEPO3HOM XXUIKOCTH Y SPUTPOIIUTOB, COITPOBOXKIA-
folIeecs YBeIMYEHUEM KOJMUYeCTBA Makpodaros,

Puc. 4. Tucronornyeckasi rereporeHHOCTb HEMEJIKOKJIETOYHOro paka Jerkux. A — KieTka Heilpo3HIOKPHHHOrO paka
cpemu Kietok ITIKP. HOI' — Heiipoanaokpunnbie rpanyiabl. YB. x8000. b — KneTka 0OpoHxoaibBeoIsipHOii KapIUHOMbI
C MPU3HAKAMH MHEBMONMTOB THIA, B HUTOIJIA3Me KOTOPO HAXOAATCS TpaHyJabl cypdakTanta, psaom ¢ HemuddepeH-
nupoBaHHoi KieTkoii aneHokapuunovbl. HIK — nHenuddepenmmpoBannas Knerka ageHokapuuHombl, BAK — Kierka

S b 1

OpoHX0AaJIbBEOISIPHOI KapuuHoMbL. YB. x8000
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Puc. 5. AneHOIIOCKOKJIETOUHBbI pak Jierkoro. Kierka,
cojepkamasa Kak TOHOGHUOPHILIBI, TAK K BHYTPHKJIETOY-
HBIii POCBET, 3aM0JIHEHHBI BopcuHKaMu. YB. x8000

a TaKXe HapyILIeHUs YIbTPaCTPYKTYPhl SHIOTEIM -
AJBHBIX KJIETOK, 3aKII0YAIOIINeCs B BHIPaXKEHHOM
OTeKe MX LIMTOILIa3Mbl (puc. 6).

B cBs3u ¢ 3TUM 0co00€ BHMMaHME B JaH-
HOI paboTe ObLIO YAEJIeHO M3YYEHUIO COCYIOB B
MMKPOOKPYKEHHNU OIyXOJIY, B TKAHU, €€ OKpyXKa-
IOlLIei, M B aJIbBEOJIIPHBIX TIEPErOpOIKaXx JIETKOTO,
PacCIOJIOXXEHHOTO Ha JOCTaTOYHOM YHAJI€HUU OT
OITyXO0JIEBOTO oOyYara. bblIo MOACYMTAHO YHUCIIO
clyJaeB HaJIMYUs OTeKa LMTOIUIa3Mbl dHIOTE-
JIUOLIMTOB B CcOCyIdaX 3TUX TKaHel y MaluueHTOB
C Pa3IWYHBIMU THCTOJIOTMYECKUMHU TUArHO3aMU
(Tabnuua).

Ob6cyxnenue

ITonyuyeHHBIe pe3yabTaThl MOATBEPXKIAIOT
BO3MOKHOCTb C IIOMOIIIbIO 3JIEKTPOHHOMHUKPOCKO-
MUYECKUX UCCIeIOBAHUN BBISIBUTH BHYTPHUOITYXO-
JIEBYIO TE€TEPOTe€HHOCTb T'MCTOJOTMYECKUX THUIIOB
omyxouieit mpu HMPJI 1 BHecTU yTOUYHEHUS B 1Ua-
THOCTHKY. YCTaHOBJIEHBI TaKXKe MHAMBHUIYaJIbHBIC
VABTPACTPYKTYPHBIE OCOOEHHOCTH KaXI0il OITyX0-
JIX He TOJIKO 10 MOP(OJIOrMYEeCKUM IpU3HAKaM,
HO U MO DYHKIIUMU UX KJIETOK.

Hnsa TKaHei JIeTKUX, Ha (POHE KOTOpBIX pa3-
BUBAETCS OMYXOJIb, XapaKTEePHBI KaK SBJICHUS (Pu-

—
&

Puc. 6. AnenokapuuHoma Jjierkoro. Jlerkoe Baaam ot omy-
xoJieBoro ouara. Cocya aibBeoJISIPHOI TePeropojKu ¢ oTe-
KOM IMTOILIA3MbI SHIOTEHOIUTOB, CEPO3HAS KUIAKOCTh B
NPOCBETE AJbBEOJIbI, MYYKH KOJLIATEHOBBIX BOJIOKOH B HH-
repcraiui. DTI] — sugoTesmonyur, A — anbBeosna, Dp —
sputponutsl, KB — KoiareHoBbie BojIokHA. YB. 8000

Opo3a, Tak 1 BocrajieHus. IlomoOHbIe U3MeHEeHUsI
MOTYT UMETh IBOSAKYIO Tpupoay. C omHoit cTopo-
HBI, IMEHHO M3HaYaJIbHbIE HAPYIIEHUS B JIETKUX
MOT'YT OBITb OOHON M3 MPUYMH BO3HUKHOBEHMS
HOBOOOpa30BaHMI1, Ha YTO YKa3bIBAIOT JaHHBIE O
TOM, YTO PaK YacTo pa3BMBaeTcs Ha (poHe BocIa-
JeHusa u Guodposa [14, 15]. C npyroii CTOpOHBI, U
OITYXOJIb MOXKET OKa3bIBaThb CBOE BIMSHUE Ha JIeT-
K€ XOTsI ObI CBOEI CIIOCOOHOCTBIO MPOAYLIMPOBATh
pasnuyHbie (haKTOPhl, B TOM UYUCJIE U BIMSIOLINE
Ha CTPYKTYPHO-(PYHKIIMOHAJIbHOE COCTOSIHHUE
COCYIOB, TaKue Kak, Hampumep, ¢akTop pocTa
suporeust (VEGF) [6]. AHanus yibsTpacTpyKTyphl
SHIOTEIUANBHBIX KJIETOK ITO3BOJMII OOHAPYXUTH
3aBUCUMOCTb UX COCTOSIHUSI OT THCTOJIOTMYECKOTO
THUIIA OMYXOJIM-X0O3sIMHA.

ITpuyuHa 3TOrO0 (peHOMEHA MOXKET KPHITHCSI HE
CTOJILKO B MOP(OJIOTUYECKOM CTPOCHUU OITyXOJIH,
CKOJIBKO B BUAAX OE€JIKOBOTO CHMHTE3a B KJIETKaXx
HOBOOOpa30BaHUI pPa3IMYHOM THCTOJOTMYECKOI
nuddepenmanuu. Tak, CUHTE3 111 HYXK caMoi
KJIETKH 0OecrieurBaeTcsl CBOOOMHBIMU pUOOCOMaMM
U TOJMCOMAaMM, KaK 3TO HalbJomaeTcs B KJIeTKax
IIKP, 1 cuHTe3UpOBaHHBIN MPOAYKT HE MOCTYIa-
eT BoBHE. B BbIpaOoOTKe OEIKOBOIoO IMPOAYKTa «Ha
9KCIOpT», Kak B AK, IpMHUMAIOT y4acTUe TaKue
opranelbl, Kak WBIIC u xommiaeke Fonbmku, a

Tabauua

Hammuue oreka nuTomia3Mel 3HIOTEIMOUMTOB KAMMLIAPHBIX COCYAOB JIETKHX
npy pa3JMdHbIX rucroiormyeckux tumax HMPJI

I'ucroTun onyxonu Yucno ciyuaes, Hanuune OtcytcTBUE CpaBHeHMe ¢
n oTeka, n oTeka, n rpynmoit AK, P .
AIleHOKapIMHOMA 9 9 0 -
TTTOCKOKIJTETOUHBIM paK 6 1 5 0,002
BpoHxoanbBeossipHasi KapuMHOMa 2 1 1 0,182
AIIGHOTIJIOCKOKJIETOUHBIN paK 1 1 0 —

l_[pI/IMe‘-IaHI/IGZ PTKCD — YPOBC€Hb HOBGpI/ITGJ’[bHOfI BEPOATHOCTU IO TOUYHOMY KPUTCPUIO CDI/Imepa.
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BbIBEJIEHUE MOXET IMPOUCXOAMUTH NBYMSI MYTSIMMU.
OmHUM U3 HUX SIBJSETCS 3K30LIMTO3 — IMPOLEecC
HEIMOCPEACTBEHHOTO BBIBEAEHUSI CEKPETOPHOIO
MPOAYKTa, 3aKJIIOUEHHOTO B BE3UKYJIbI Uepes Ias3-
MaTuuyeckyo memOopany. ITpu apyrom mytu cexpe-
LIMU MPEIIIECTBYET ero HaKOIJIEHUE B TpaHyJiax C
MOCJEAYIOUIMM OCBOOOXIEHUEM JIMOO B MPOCBET
KeJse3bl, MO0 BO BHYTPUKIIETOUHBIN MpocBeT. Oue-
BUIIHO, YTO KJIETKU, He 00Jlafarole KOMILIEKCOM
opraHesil, (pyHKIIMENH KOTOPBIX SBJISIETCS CUHTE3
U cekpelusl OeIKOBBIX BELIECTB, BPSA JIM MOTYT
BJIMSITh Ha TKaHb, OKPYXAIOLIYI OMYyXOJb. DTO
MOATBEPXAACTCS HAOMIOACHUSIMU B IBYX CIy4asix
OpOHXO0aJbBEOJISIPHON KaplMHOMBI. B KieTkax
ONIHOI 13 HUX oOHapyxuBaeTcs pazputas WIAIIC,
YyeMy COOTBETCTBYET HaJuW4yue OTeKa LMTOILIa3Mbl
sHaoreanouuToB (OTIl) KanuuISIpHBIX COCYAOB
Jierkux. B nIpyroit omyxojiu KJIeTKM cojaepKar
JIUIIb CBOOOAHBIE PUOOCOMbBI M TIOJIMCOMBI, @ OTEK
uuToruiazmbl OTII oTcyTcTBYeT.

HNmMeroniuecs B auTeparype AaHHbIe [9], cBU-
JIETEIBLCTBYIOT O TOM, 4TO Iipu JjeyeHun HMPJI
MHIMOMTOpaMM aHTHOTreHe3a Hab0aaeTCsl OTCYT-
CTBUE TOJIOXKUTEJbHOTO pe3yJibTaTa TaKOW Teparnuu
MpU TUIOCKOKJIETOUHOM pakKe. DTO MOXET ObITh
cBsI3aHO ¢ TeM, 9To KiIeTKM ITKP He cmocoOHBI K
CHUHTE3y OeJIKOB Ha 3KCMOPT, B TOM YHUCJE, oue-
BUJHO, U (DaKTOPOB, CTUMYJIUPYIOILIMX aHTUOTEHE3,
HanpuMep VEGF. Ha Takyto BO3MOXHOCTb MOTYT
yKa3bIBaThb TaKXe CBEIEHUS, YTO B KJIMHUYECKUX
UCIBITAHUAX ITpU aHanu3e 5386 mauuentos HMPJI
YCTaHOBJIEHO, YTO «COOpaHHBIX TaHHBIX HEI0CTa-
TOYHO JJIs1 OIpeaeSeHUs] MPOrHOCTUYECKOro 3Ha-
yeHuss VEGF y manmeHToB ¢ ITOCKOKJIETOYHBIMU
KapLMHOMaMU JIETKUX» [16].

BoiBoanl

1. TToaTBepxkaeHa BO3MOXHOCTb TOYHON
JMarHOCTUKU TMCTOJIOTMYeCKOl nuddepeHmanmu
onyxojieit HMPJI u BbIsIBIeHUST BHYTPUOITyXOJIEBOI
reTeporeHHocTu rucronornyeckux Tunos HMPJI ¢
MOMOILBIO 3JIEKTPOHHOM MMKPOCKOITHMU.

2. OOHapyxXeHbl MHIMBMAYaJIbHbIE YJIbTpa-
cTpyKTypHBIE ocobeHHocTH OK B Kaxmom m3
cayyaeB HMPJI, cBa3anHbIe, OUYEBUIHO, C pa3ind-
HBIMU F€HETUYECKMMM HAPYILIEHUSIMU B UCXOIHbIX
PaKOBBIX KJIETKAX, SIBJSIOLIMXCS POJOHAYAIbHUKA-
MU JAHHOM OITYXOJIEBOW JIMHUU.

3. YcTaHOBIEHO, YTO B TKAHSIX, OKPYXKaIOIIMX
OIyXOJIb, U JIETKOM, HaxoIsIleMcsl B yHaJIeHUM,
SHAOTEJMOLUTHI COCYI0B MMEIT OTEYHYIO LIM-
tomnasmy B 100 % ciyyaeB ameHOKApPLMHOMBI 1
TOJIbKO B 16,7 % cayuaes ITKP.

4. Knetku ITKP u AK 061a1a10T pa3auyHbIMU
HabopamMu opraHesul, obecreyrnBalolIuX CUHTE3
0eJIKOBBIX BEILECTB JMOO /ISl COOCTBEHHBIX HYXI
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KJIETKH, JTUOO JIJIST TIOCTIEeAYIONIETO BBIBEICHNUS WX
3a TIpeAesIbl KIeTKH.

5. IlpennoyioxkeHO, YTO OTCYTCTBUE B OIYy-
XOJIEBBIX KJIETKaX Habopa yIbTPacTPYKTYPHBIX
OpraHeJUl, OTBETCTBEHHBIX 3a IPOIIECCHl CHHTE3a
CEKPETOPHBIX OEJTKOB M WX BBEIBEICHUS M3 KIIETKH,
MOXET IIPUBOINTE K HEBO3MOKHOCTH 3THUX KIIETOK
BBIPa0bATBIBATh (PAKTOPHI, BAUSIOIINE HA B3aNMO-
OTHOIIIEHUST C MUKPOOKPYKEHHIEM.
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