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B excnepumenmi Ha KPoAUKAX 8UGHAAUCS 3MIHU PO2IGKU NICASL BNAUBY AA3€Di6 DAUNCHBO20 MA CepedHbO20
inghpauepeonux dianazonie. Bukopucmosysanu aazepruil koazyaamop 6audxcHoo2o 1K-dianazony (Heodumo-
suil aazep 3 dosxcuroro xeuni 1,06 mxm) i cepednvoeo dianasony (eonvmicsuil nazep 3 008xucuHO xeuni 2,08
mKm). Lli mexniuni npunadu € 0ocaiOnumMu 3pa3kamu i ix 6nAUS Ha PoRieKy uie He 8i00MUlL.

IIposedeni docaidincerHs cmano8unU HAABHICMb PI3HULI 8 2ICIOMOPGPON0LIYHI KAPMUHI 8 3aNeHCHOC

8i0 8udy 1a3epHO20 ONPOMIHEHHS.

3minu poeieku nicas énaugy bauxcuvoeo IK-dianazony xapaxmepusyromocs auuie iHQinbmpysanusam i
eHdomeniio MeAaHuHoMm, mooi K cepedHtill dianason GUKAUKAE 3MIHU 8CIET MOBUUHU 000NO0HKU, W0 MAIOMb 00~
303anexcHUll Xapakmep, 00HAK 8NPO00BIHC MPbOX MICAUIE 3aKIHUYIOMbCSA I0HOBACHHAM 0e@OPMOBAHUX ULapie

POCIBKU.

KmoueBsbie cioBa: porosuiia, Mopgonornyeckue naMeHenusi, MK-nasep 0amxHero u cpeaHero guamna-

30HOB.

KimouoBi cjioBa: poriBku, MmopdoJioriyHi 3MiHU, IK-1a3ep 0J1MXKHBOTO Ta cepeIHbOro Aiala3oHiB.

Bo3MOXHOCTh U3MEHEHMST KPUBU3HBI POTOBULIBI C
MOMOILbIO TEIJIOBOTO BO3AEHCTBUS (TEPMOKEPATOKO-
aryyisiuus) ¢ pedpakilMOHHON 1IEIbI0 U3BECTHA JaBHO
[1, 2]. OuepenHoil BUTOK pa3BUTHUsI KepaTopedpak-
LIMOHHOUW XWPYPTUM CBSI3aH C BHEIPEHUEM JIa3€pHBIX
TEXHOJIOTUI, BO3MOXHOCTBIO UX IO3MPOBAHHOTO BO3-
JNEeUCTBUS Ha MepeaHIO MOBEPXHOCTb POTOBUIIHI [5].
U xots Mmopdosornueckue uccieaoBaHusl B MPOILIOM
MPOBOIUJINCH HEOMHOKPATHO, MOSBJICHUE HOBBIX YCT-
POICTB AJIs1 TAaKOI XUPYPTUU TPeOyeT r’MCTOJIOIrMYECKO-
TO U3YYEHMS MOCIEACTBUI UX MpuMeHeHus |3, 4,6].

Iean padboThI — U3YIUTH THCTOMOP(OIOTHICCKIIE
W3MEHEHUsI POroBOii 000JIOYKM O BO3AECUCTBUEM Jia-
3epoB OkHero u cpeaHero MK-auamna3oHoB B 3KC-
TMEPUMEHTE.

MATEPHAJI 1 METOJBbI. O6bekTom ast 3Kcniepu-
MEHTAJIbHOT0 U3YUYCHUA CIYKUJIN IN1a3a KPOJIMKOB MOPOAbl HIUH-
LI Maccoii 2,2-2,8 kr. Bee XKUBOTHDBIE He MMeJTH HAPYHIEHUI
NPO3PAYHOCTH MPETOMIISAIOINX CPeN r1a3a. Beero s akenepu-
MEHTa ObLIO MCNO0JIb30BAHO 26 KPoMKOB (52 ri1a3a).

Annapamypa. JIna npoBedeHus1 HCCAET0BAHMIA, HAPSLY C
TPAIMIMOHHO NMPUMEHSAEMON anmaparypoii, ObLIH MCIOJIb30Ba-
HblI JIB€ JIa3epHbIe YCTAHOBKH, H3JIy4alolye B OIMKHEM H CPe-
Hem UK-nuanasonax.

B nadoparopuu JasepHbix MeTonos Jedenus I'Y UT'b n
TT um. B. I1. ®uiaTosa cCOBMECTHO ¢ MHXKEHEPAMH J1adopaTo-
puH CKaHMpywmux ycTpoiicTs (r. Hexun) co3aan ajas KiMHU-
YecKHX IeJieil a3epHblil Koaryasarop ommkHero MK-auanaso-
Ha (B Ka4€CTB€ UCTOYHUKA U3Ty4YCHUS NMPUMEHECH HeOﬂHMOBbIﬁ
Jiasep ¢ JMHOI BoyHbI 1,06 MKM) M pa3padoTaH ONbITHBI 00-
pasen roibMueBoro jasepa (A = 2,08 mxm). JIazepHas sneprus

HEOIMMOBOTO JIa3epa J0CTABJISIACH KOHTAKTHBIM CIOCO0OM Ha
POTOBYIO 000JI0YKY IJIa3 IKCIEPHMEHTAJIbHBIX JKHBOTHBIX OJJHO-
KPaTHO JUTUTEIbHOCTBIO MMITY/Ibca u3aydenus 10-3 ¢ u 1azepHoi
aneprueii 10 250 m/Ix. B kauecTBe Ja3epa cpennero UK nua-
Ma30HA MCHOJI30BAJIACH CIENUAJIBHO Pa3padoTaHHAS 0TeYecT-
BEHHAas YCTaHOBKA rosibMueBoro Jasepa (Ho: YAG aasep) ¢ 1ym-
Ho#i BoJHbI A = 2,08 MKM, Jia3epHoii 3Hepruei 1o 250 Mk n
JUTATEJbHOCTBIO uMITy/ibea n3mydennst 200 mxc. Ho: YAG nazep
ABJIAECTCA UMITYJIbCHBIM TBEPIAOTEIbHBIM JIA3€POM. OnTuyeckas
HaKayka akTuBHOro sjementa Ho: YAG nasepa ocymecTsis-
JIach M3JIyYeHHEM, BO30YKIEHHBIM UMITYJIbCHOI jJaMmnoii. KoH-
TPOJIb MOIIHOCTH SHEPIrU! BO BCEX CIy4YadaxX NMPOBOIUJICSA CTAH-
napTHbiM uameputesem UMO-2H.

OdranbMoornyeckue 00CJIeI0BAHNSA BBINOJIHLINCH Te-
pea omepanmii, HEMOCPEJACTBEHHO MOCJE JIA3ePHOr0 BO3IeiiC-
TBHS, yepe3 1 Mecsn, 6 mecsues u 1 roa. Ouyaru noBpexIeHUS
POroBOii 000JI0YKH JIA3ePHBIM U3JTyYeHHeM OKPAIMBAJIH MyTeM
3aKanbIBaHUS B KOHBIOHKTHUBAJLHBIH MeIOK HCCIeayemMoro
rna3a 1% pactsopa dumoopecuenna HaTpus. [ KIMHAYECKOI
OLIEHKH MECTHBIX HM3MeHEeHU NPUMEHATIN 6I/IOMHKDOCKOHI/I]0 U
(dororpaduposanue Ha doTomeneBoii 1amne.

Ha6monenne 3a TMHAMAKOW KJIMHUYECKOW KAPTHHBI MO-
JONBITHBIX JKHUBOTHBIX OCYIIECTBJIAJIOCH C MOMOIIBIO OMOMMK-
pockomuu. Jljist aToro ucnosn3osanu mesnesyio Jammy IIJI-56
1 oromeesyio dammy Kapia-Ileiic-Mena.

Texuuxa onepayuu. Ilon MecTHOI anecTe3uell pacTBOPOM
nukauHa 1% Ha a3 (poroBuiry) KpoJIMKa HAaHOCHIOCH 1o 16 Jjia-
3epHBIX BO3/eiiCTBUIA B BU/IE TOYEK C PABHBIM OTCTOSIHMEM JPYT
OT JIpyra o KOHIEHTPHYECKMM Kpyram amameTpoM 6,5 u 7 MM
B /IBA Ps/Ia 1O BOChMH Mepuauanam. Omepanusi 3aKaHINBAIACH
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WHCTH/LIANMENH B KOHBIOHKTHBAJIBHYIO MOJIOCTh Kamnejb reHTa-
munmna 0,4% v ansoymuaa 30%.

Mopgonoeuueckue uccredosanus. Mophoaorndeckne
MCCIIeI0BAHMS MPOBOIMINCH HA IIA3aX KPOJIMKOB I10CJIE BbiBe-
JeHHS MX U3 IKCIIEPUMEHTA BO3/IYINHOI 3MO0JMell 0/ THONEH-
TAJIOBHIM HAPKO30M. DHYKJIEHPOBAHHbIE [JIA3HbIE AOJOKH KN~
BOTHBIX (hukcuposaau B 10% pacrtsope dopmaiuHa B TeyeHUue
ABYX AHeil. Pa3pes nia3 mpou3Boauin yepes HEHTP POTOBHUIIBL.
ITocae nmocaenyroniero 06e3B0KNBAHUS B COIMPTAX HAPaCTal0-
meil KPenocTy MOJydeHHbIA MaTepras 3aIMBAH B IEJLIOMINH.
Cpesbl TommMHONH 10 MKM OKpalmIMBaJM reMaTOKCHJINH-I03M-
HOM M NIPOCMATPHBAJIA TOJI CBETOBBIM MUKpOcKonoM («Labova-
4» (Karl Zeiss, Iena).

PE3VJIBTATBI MCCJEIOBAHUI. Bosdeiic-
meue aazepa bauxcrneeo UK-ouanasona. Iucronaoruyec-
KO€ CTPOEHME POTOBUIIbI XMBOTHBIX, MOABEPIIIMXCS
Jla3epHOMY Bo3neiicTBuio onmkHero MK-nuamna3oHa ¢
sHeprueit nznydeHus 1o 250 mJIX, 3a UCKIIIOYEHUEM e
SHAOTEJMAJIBHOIO CJIOSI MPAKTUYECKU HE OTIMYAETCS
OT HopMaJibHOrO. Ee mepemHuii snutenuii mpeacran-
JIEH OOBIYHBIM KOJIMYECTBOM (4-6 pSIIOB) KJIETOK, TU(D-
(hepeHLIMPOBAHHBIX 1O C0SIM (puc. 1).

Puc. 1. ITonepeunblii cpe3 poroBUIlbl KPOJIMKA MOCIIE JIA3€PHOTO
Bo3neiicTeus (Heomum A = 1,06 Mxm). OKpacka reMaTOKCHIHH-
303uHOM. YBeqmuenne 60x.

B cTpoMe poroBUIIBI YETKO Pa3IldaloTCs KepaTo-
LIUTHI ¥ OTCYTCTBYET MH(WIETPALIAS KPYTJIOKIETOYHBI-
MU 2jeMeHTaMUu (JTUM@OLIMTHI, MOHOLIUTHI), TaK Ke,
KaK ¥ TIPU3HAKK BaCKYJISIPU3ALINHI U JEeCTPYKIINN.

HecueMeToBa MeMOpaHa COXpaHeEHa HEWU3Me-
HeHHOM. YTo Xe KacaeTcsl pacIiojloKEHHOTO Ha Heit
CJIOSI SHIOTENIMSI, TO KJIETKHU ITOCJIEIHEro B OOJbIIEH
VUITM MEHBIIEH CTEIeHW 3aIlOJTHEHBI TpaHylaMu Me-
JJaHWHA, 9YTO OTYCTINBO 3aMETHO Ha TOM K€ PUCYHKE
Jlaxe Ha MoIepevyHbIX cpe3ax poroBullbl. Ele 6osee
OTYETINBO MHOUIBTPAIIAS SHIOTCIUATBHBIX KJIETOK
MeJaHWMHOM BBIpakeHa Ha KOCOM Cpe3¢ pOTOBUIIBI
(puc. 2).

HakoHel, HanboJiee OTYETIIMBO 3TO SIBJIeHUE (ha-
TOIUTUPOBAHUS SHIOTEIUATBHEIMUA KJIETKAMH POTO-
BUIIBI TTMTMEHTHBIX TPaHYJI 3aMETHO Ha 3HIOTEINH,
cororpadMpoBaHHOM B IJIOCKOCTHOM M300pakKeHUU
(puc. 3). O6paraeT Ha cebss BHUMaHWE U HEOTUHAKO-

BO€ KOJIMYECTBO I'paHyJI ME€JIaHNHA B pa3JIMYHbIX OHI0-
TEJIMAJIbHBIX KJICTKaX, BIUIOTH 1O ITOJTHOIO MX OTCYTC-
TBUA.

Puc. 2. Porosuna KpoJjmka, cpe3aHHast KOco, I0cJie J1a3epHo-

ro BozaeiicTeus (HeoguM A = 1,06 Mkm). DHaoTemii (CTpesKa)

COJEPKHT IpaHy/Ibl MeJanuHa. OKpacka reMaToKCHIMH-303H-
HoM. YBemueHue 60x.

Puc. 3. DHaoTenmii poroBUibl B IIIOCKOCTHOM H300pazkKeHHH

(IMTomIa3Ma KJIeTOK 3anoJHeHa Mesannaom). [locie gasepHo-

ro BoszaeiicTBusa (Heogum A = 1,06 mkm). OKpacKa reMaToKcH-
J3-303uHOM. YBeqmyenune 140x.

M CTOYHUKOM MPOUCXOXKAECHUS TPaHYJI MeJTaHU-
Ha B 9HJOTEJIUUA POTOBUIIbI, IO-BUAUMOMY, SIBISIETCS
TMEPEIHUN TMOrPAHUYHBIA CJION pamyXKu, a TOYHEE
ero MenaHouuThl. [log Bo3meliCTBUEM J1a3epHOTO
U3JIyYeHUS U3 YKa3aHHBIX KJIETOK, YacTh U3 KOTO-
PBIX MOTJIa HEKPOTU3UPOBATHCS, TPAHYJIbl MEJIaHWHA
MOITaJIM BO BJIaTy MepenHeil Kamepsbl, OTKyna U ObLTU
3axBayeHbl SHAOTEIMOUUTAMU POTOBULBI. B CBS3U
C OTUM UHTEPECHO MPOAHATU3UPOBATH U COCTOSTHUE
pPanyXKH.

CrpyKTypa paayXHOi 000JJOYKU KUBOTHBIX ObL1a
0OBIYHOM, BKJIIOYAsI OTXOMSIIME OT €€ 3aJHeN MOBepX-
HOCTU B MPUKOPHEBOI 30HE LIJIMAPHbBIE OTPOCTKHU (UTO
SIBJISIETCSl BUIIOBOI OCOOEHHOCTBIO KpoJinka). B obiac-
TU TIEPEAHEro MOrPAaHUYHOIO CJIOSI CTPOMBI Hapsay C
¢udpobaactaMu omnpeaensieTcss OOJIbIIOE KOJUYECT-
BO MenaHouuToB. Ho, HecMOTps Ha 3TO, CTENEHb €ro
MUTMEHTALUY 3aMETHO YCTYIAaeT MUTMEHTALIUU 3aHel
TMOBEPXHOCTU PATYXKKHU, TOKPHITO! MATMEHTHBIM 31U~
tenueM (puc. 4). Kak oObIYHO, pagykka MHTEHCUBHO
BaCKYyJISIpU3MpPOBaHa, 0COOEHHO B COOCTBEHHO CTPOME.
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Kakux-nm1bo npu3HakoB yCWJIEHHONH WHOWILTpALN
pagyXKy nUM@OUMTApHBIMA M MaKpodarajibHbIMU
KJIeTKaMU He OTMEYaeTcsl, KaK U BhIPaKeHHBIX AeheK-
TOB Ha €€ IepeaHel TOBEPXHOCTHU.

Bo3zoeiicmeue nazepa cpedneco HK-ouanazona.
CoBceM Apyrasi TUCTOJIOTHYECKasl KapTUHA OTKPbIBA-
eTCsI TIOCJIe BO3ACICTBUSI Ha IJla3 TOJbMMEBBIM Jia3e-
powm. ITociie 0mIHOKPAaTHOrO BO3AEICTBUSI Ha IJ1a3a KPO-
JIMKOB JIa3epHOro m3nydeHus ot 12 MIx mo 250 m/Ix
YeTKO mpociexuBaeTcs aPdeKT «a1o3a — pe3yabrars.
Ecnu mpy Bo3AeCTBUY J1a3epa ¢ SHEPTUEH U3ITydeHUST
12 M/l poroBulia CTPYKTYpHO ellle He M3MEHEeHa, TO
yKe TIpU peXrMe dHepruu usiaydeHus 24 M mosiB-
JISIIOTCSL OYary rOMOreHM3ali COOCTBEHHOIO Belllec-
TBa C YMEHBIIEHUEM B HUX KOJIMYECTBA KEPATOLUTOB

(puc. 5).

OmHako TepemHUN BIUTSINNA MMeeT OOBIYHOE
CcTpoeHHe. DTa Xe KapThHA IIPHCYIa cpe3aM pPOrOBU-
IIbI, TTOJYIEHHBIM OT OOBEKTOB, ITOABEPIIINXCS BO3-
JIECTBUIO JIa3epa ¢ sHeprueit namydyeHus 55 mJIx n 84
MJIXK.

ITocne sHepruu nazepHoro Bo3neiictBus 120 MIx
YYacTKA TOMOTE€HU3allMM COOCTBEHHOIO BEIIECTBA, B
KOTOPBIX OTCYTCTBYIOT KE€PATOIUTHI WUIM UMEIOTCS MX
00JIOMKM, pacIiojiaraloTcs oA MaJOM3MEHEHHBIM CJIO-
eM nepenHero snutenus. [locie Bo3neiicTBuUs J1a3epa
¢ sHeprueit u3mydeHus 250 MK 3TOT 3MUTEINI OBLI
yXe 6osee 1epopMUPOBaH UMEHHO Hall KITMHOBUIHBIM
Y4acTKOM TOMOICHU3MPOBAHHOIO COOCTBEHHOTO Be-
1IeCTBa.

Hns n3ydyeHus BO3MOXHOCTH ITOCTIDKCHUS eIle
0oJjiee BBIPAXKEHHOTO BO3ACKMCTBUSI HA POTOBUILY ObLI
anmpoOupoBaH PeXXM pabOTHI TOJIBMUEBOTO Ja3epa 250
Mk, 10 MITybCOB.

B aTroMm ciyyae medeKT poroBUIIbI OKa3aics Aeiic-
TBUTEJIBHO MaKCUMaIbHBIM. [Ipu 3TOM Tepucdepus
oyJara ImopaxkeHHus 0 CPaBHEHMIO C €ro IIEHTPOM M3-
MEHEHa Ha MEHbIIYI0 IJIyOMHY COOCTBEHHOTO Bellec-
TBa, XOTSI KJICTKHU TIEPEIHEr0 SIUTEINS 3IeCh TaKKe
nedopmupoBaHbl. OgHAKO, MO Mepe MPUOIKEHUS K
LIEHTPY odYara NeCTPYKLUMU TKAaHU — YBEJIMYMBACTCS
€ro mIyOMHa, TaK YTO BepIIMHA KOHYCa ACCTPYKIINH
ITOYTHU JOCTUTAET IECIIEMETOBOM MeMOpaHbI; Ha OIpe-
JIEJICHHOM TIPOCTPAHCTBE TKaHb BOOOIIE OTCYTCTBYET
(Mcnapmiack), a Kpasl Ipujexalieil TKaHd OIlIaBJie-
HBI 1 HEKPOTM3MPOBaHHI. [1nacT mepeaqHero snureaus
HEepaBHOMEPHO YTOJIIIIEH, ITPUYEM 3Ta KapTUHA XapaK-
TepHa I Tieprudeprur odara mopakeHus, a B IICHTpe
€r0 BIUTEINN OTCYTCTBYET TaK Ke, KaK ¥ COOCTBEHHOE
BEIIIECTBO, YTO YKa3bIBAaeT Ha MX OMHOBPEMEHHOE HC-
napeHue (puc. 6).

IIpy rUCTONOTUYECKOM MCCAEAOBAHUM DPOTOBU-
1Ibl KPOJIMKOB Yepe3 OJUH MECSIL Ioce BO3neiCTBUS
Jazepa ¢ sHeprueiil uziaydenus 125 u 250 mIx npo-
clexXuBaeTcsl anuTeau3anus nedekra ¢ 3anoJiHeHU-
€M BbIEMKM B COOCTBEHHOM BEIIECTBE, UTO SIBJSIETCS
CJIEJACTBUEM IIOCTTPaBMaTUYECKOW pereHepaiuu B
ucciaenyeMoM oobekTe. CroycTsa Tpu Mecsilia Mocie
JIa3epHOT0 BO3MIEUCTBUS Ha pOroBUIly 3Heprueir 250
M/IX, cpenu uMelolleli 0ObIYHOE TUCTOJOTMYECKOe
CTPOEHUE CTPOMBI BBISIBJISIETCSI YYaCTOK C TJIOTHBIM
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