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COBPEMEHHOE OBOPYJOBAHUE NATOIMCTOJIOT MYECKOW
JIJABOPATOPUW

ABTOpbI: CenesHeBa AHacTacusi AIEKCEEBHA (Cesepo-3anafHbiii rocyAapCTBEHHbI MeAULIMHCKUI
YHWBEDPCUTET )

AHHOTaumnsa: CoBpeMeHHOE NaTosI0roaHaTOMMYECKoe oTAeNeHne He 06xoanTbcs bes
ructonorn4yeckou nabopatopun. ObopysoBaHNE rNCTO0rNYeCKoV nabopaTopum
CTPOro pernaMeHTUPYLLNACA BOMNPOC, Tak Kak 0T KayecTBa 06paboTku n aHam3a
MaTepuasa 3aBUCUT XWU3Hb U CyAbba nauneHTa v ero neyaLliero spada. Haanyme
COOTBETCTBYoLIEero obopyoBaHus, ero Ka4eCcTBo N HOBU3Ha 3aBUCUT OT MeCTa
pacrosioXeHns naToa0roaHaToOMUYECKOro OTAE/IeHNS, ero 3a4a4y u
CroHcUpoBaHus. OTCYyTCTBME COBPEMEHHOI0 060py10BAHNS TOPMO3UT CKOPOCTh
0bpaboTku maTepunasnos, co3aaeT HebaaronpusiTHele yCa0BuUs Tpyaa Ans
COTPYAHNKOB n1abopaTopum, yMEHbLUAET Ka4eCTBO rMCTO/IOMMYECKMX NpenapaTos v
TOYHOCTb 3aKJIIOYEHNS.

BBeneHune

ncTonornyeckas nabopatopus - 3To YaCTb MATOJIOr0AHAaTOMMYECKOr0 OTAEEHNS,
KOTOpas uMeeT COOTBETCTBYIOLLYIO JIMLLEH3MIO Ha BJIAZlEHME U NO0JIb30BaHNe MeQULMHCKUMU
N3nennamMu, Kotopble HeobxogmMMbl 415 BbINOSHEHNS PaboT No NpoBeaeHne
FMCTONOrMYECKOro nccnenoBaHns 6MoncmMmnHOro n aytToncMmnHoro Matepumana [1]. CornacHo
Mpuka3y M3 P® ot 24.03.16 Ne 179H «O lNpaBunax nposBegeHna NaTosioro-aHaTOMUYeCKnX
nccnefoBaHUM» CTaHLAPTOM OCHALLLEHUS TMCTONOrnYyeckon abopatopum
NaTo/N0r0aHaTOMNYECKOro OTAENIeHUS ABNSETCA Hamymne B AaHHON nabopaTopun Takoro
obopynoBaHUs, Kak: cucTembl 06paboTkn TKaHeBbIX 06pa3L0OB AN in vitro AnarHOCTMKM
(nanee - UB[1) aBTOMaTUYECKOW M MNOJlyaBTOMATUYECKOW, YCTPONCTBA ANS 3a/IMBKU
FUCTONIOrNYecKmx obpasLos, MUKPOTOMOB POTALMOHHBLIX N KPUOCTaTUYECKNX, BOAAHON BaHw
ANS pacnpaBieHnsa TKaHEBbIX CPe30B, YCTPOMCTBA A8 NOAMOTOBKMN U OKpaLLMBaHNS
npenapaToB Ha NpeaMETHOM CTekne MuKkpockona MBJ, ycTponcTBa A1 OKpalLMBaHUSA
npenapaTos Ha NpeAMeTHOM CTekne Mukpockona WBJ, cBeToBOro MMKpPOCKOMNa, TepMocTaTa
AN YUCTbIX NOMELLEHNIN, HACTOIbHON LLIEHTPUGYI K, 3NEeKTPOHHbIX NabopaTOpPHbLIX BECOB,
X0JIOAWSIbHUKA, MOIOLLEN MALLMHBI 418 NabopaTopHOM Nocyabl U MPUKNALHOMO
nporpaMmMHoro obecneyeHns gns nabopaTtopHbix aHann3oB [2]. LonosHUTENbHO Npw
HeobXo4AMMOCTUN COrflacHO laHHOMY MpUKa3sy B rMCTONOrMYeckon nabopatopum Takxe MoryT
Haxo4uTCS YNbTPaMUKPOTOM, 3NIEKTPOHHbIV CKAHUPYOLWMIA/MPOCBEYNBAIOLLNA MUKPOCKOM,
WKap 415 XpaHeHUa MuKponpenapaTos [2].

Hanun4yme cooTBeTCTBYOLWEr0 060pY0BAHUS, €r0 Ka4eCTBO 1 HOBM3HA 3aBUCUT OT
MeCTa PacrooXXeHNs NaToI0Or0aHAaTOMUYECKOro OTAENIEHUS], ero 3a4ay U CNOHCMPOBAHNS.,
OTCyTCTBME COBPEMEHHOIr0 060pyA0BaHNSA TOPMO3UT CKOPOCTh 06paboTkn MaTepranos,
co3pnaeT HebnaronpusTHblE YCNOBUS TPyAa OA5 COTPYAHNKOB nabopaTopun, ymeHbLLAET
KQ4eCTBO MMCTONOrMYECKNX NPENAPaToOB 1 TOYHOCTb 3aK0YEHNS,

JaHHoe obopynoBaHMeE OOSHKHO XPAHUTBLCA B PA3JIMYHbIX KOMHATaX MMCTO0rM4eCKon
nabopatopun. Mo CN 2.1.3678-20 "CaHuTapHo-3nnaeMunosiornyeckne TpebosaHms K
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3KCNayaTaumum NoMeLLEeHNA, 34aHNIA, COOPYXEHUN, 06opyAOBaHUSA U TPaHCNOPTa, a Takxe
YCJI0BUSAM OEeSATEeSIbHOCTM X039NCTBYOWMX CyOBEKTOB, OCYLLECTBAAIOWMNX NPOSAXY TOBAPOB,
BbIMNOJIHEHME pPaboT MM OKaszaHue ycnyr" B rucTonornyeckomn nabopatopum LOKHbI
OTAENbHO HAXOAUTLCA KOMHaTa OAs NpueMa 1 perncTpaunum BrnoncnnHoro n ayToncumHoro
MaTepuana, GUKCauMoHHas, apXnBbl BJaXKHOM0 ayTONCUINHOINO 1 BMONCMINHOrO MaTeprana u
MUKponpenapToB 1 6110koB Broncuin, KabuHeTol Bpayen n T.4. Tak)Xe B JaHHOM AOKYMEHTE
nponuncaH HopMaTMB pa3Mepa NOMELLEHUI AN FTMCToNornyeckon nabopatopum [3].

B ructonoruyeckoi nabopatopun NpoBoasTCs caeaytoLme 3tanbl 06paboTku
MaTepuana:

1) HenocpeacTBeHHO NnabopaTopHas 06paboTka MaTeprana: OKOHYaTesIbHas
rKcauus, nekanbUnHaLns npu HeobXxoaMMOCTK, N3roTOBJIEHNE 3aMOPOXEHHbIX BJIOKOB,
NpoBOAKa, 3a/IMBKa B NapauH, MUKPOTOMUS, oKpacka. Bce aTu maHunynsumm
OCYLLECTBASTCSH MEANLUMUHCKM PabOTHUKOM CO CpeaHUM MeAMLUHCKM 06pa3oBaHNEM.

2) MUKPOCKOMMYECKoe N3yy4eHne matepmana (To eCTb MUKPOCKOMNUSA) - NMPOBOANTCS
Bpa4yoM-naTosioroaHaToMoM [2].

OKOHYaTeNbHada pukcauna

MOCKOJ/IbKY B COBPEMEHHOM TabopaTopumn NCMoNb3yeTCs NCKAYNUTENbHO
annapaTHble MeToAbl MPOBOAKMN, TO HEOBXOANMO OKOHYATENbHO (YMKCMPOBATL MaTepuan.
OKOHYaTeNbHYI0 (PMKCaLNIO PEKOMEHAYIOT NPOBOANTL 2-3 Yaca U NOMeLaTb B O4HY KOP3MHY
NCKIOYUTENBHO 0AHOPOAHbLIN MaTepuan [4]. B OCHOBHOM UCMO/b3YIOT ABa CTaHOAPTHbIX
cnocoba ukcaunm - XMMNUYeCKnn n usnyecknin. BMmecto opmanmHa cenyac Ucnonb3yoT
6onee be3onacHble BeLWECTBa, HO He yCTynaLwme GopMannHy B TEXHUYECKNX
XapakKTepucTukax, Hanpumep 4-(2-rngpokcnatun)-1-nunepasnHataHcynsgoHoByto (HEPES)
N rNYyTaMUHOBYIO KUCNIOThI. BHegpeHme B NOBCEAHEBHYIO MPaKTUKY pa3Hoobpa3HbIX
MOJIEKYNAPHO-TeHEeTUYECKUX NCCNIeLOBAHNI KaK B NMaTOJIOr0aHAaTOMUYEeCKOM OTAeNIeHUN, Tak
n B Apyrux nabopatopusx, TpebyeT OONONHUTENbHbIE MPUEMbI NS PMKCaLUK, TaK Kak
NCNoNb30BaHMe popMannHa He BCcerga BO3MOXKHO. 118 3TOro CyLecTBYOT CneumnanbHble
BaKyyMHble cucTteMsl. [Tpnumepom Takonm cuctembl asnseTcs Tissue-Tek Film, ocHalLleHHbIN
[EeTEKTOPOM BO3AYLUHbIX MY3bIPbKOB Y CUCTEMOM KOHTPOIS 3aKNt04eHNs abCoNOTHO BCEX
npenapaTtos [5,6,7].

PucyHok 1. AnnapaT gns 3aknaodeHns npenapaTtos nog nneHky TISSUE-TEK FILM
(https://biovitrum.ru/catalog/smart/apparat-dlya-zaklyucheniya-preparatov-pod-plyenku-tissu
e-tek-film.html).

[poBoaka

[MpoBoAKa - Npouecc, KOTOPbIA TPaANLMOHHO BKJIOYAET B Cebs psa MaHUNyNALmMN,
TaKnX Kak: oukKcauuio, NpoMbIBKY, obe33apakmnBaHume n nponnTKy Matepunana. Cenyac gns
3TOr0 MCMNOb3YIOT annapaTbl KapyCesbHOro NN npoueccopHoro Tunos [4]. bonee
TPaAULMNOHHBLIMY ABNAIOTCA annapaTbl KapyCesibHOro Tuna. Takme Npubopbl 3HAYNTENBHO
3KOHOMST BPEMS M CO34al0T AOMONHUTENbHbIA KOMGOPT NP BbINOJHEHUN paboT, noToMy
4YTO He TPebyoT NOCTOSHHOrO NPUCYTCTBMA nabopaHTa. MNo cpaBHeHMtO ¢ Honee cTapbiMK
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BEPCMAMU, MUHUMAJbHO 3aLLULLEHHBIMW OT UCMAPEHNSA U C HEBObLLION
NPOV3BOAUTENLHOCTbIO, COBPEMEHHbIV MaLLUWHbLI UMEOT YBeSIMYEHHYIO MPON3BOANTENbHOCTD
3@ CYeT ABOWHOW 3arpysku, BaKyyMHYIO MPONUTKY ANA yNyYLIeHUs KavyecTBa NPOBOLKM.
Cpeay BbICOKOTEXHOMOMMYHbIX TKAHEBbIX MPOLLEeCCOPOB, MPEeACTABJIEHHbIX HA PbIHKE,
Poccuinckoe obwecTBo naTtosioroaTHaToMoB oTMe4YaeT Leica ASP300 (Germany), Microm
STP420 (Germany), Sakura VIP5 (Japan) n Shandon Hypercenter XP (Unated Kindom) [3].
Takxxe coBpeMeHHble Npubopbl 0bnafatoT AucnnesMn n BCTPEOHHBIM MUHU-KOMIMbIOTEPOM.
Ocoboe MecTo B psay TKaHEBbLIX MPOLECCOPOB 3aHMMaeT rmcTokoHeenep Sakura Tissue-Tek
Xpress (Japan). MNpubop npeactasnseT cobon HOBOE B TEXHONOMMN TKAHEBOIO NMPoOLLEeCCUHra
TeXHUYeCKoe pelleHne, OCHOBAHHOE Ha NOTOYHOM MpUHLMMIE C NCNOJIb30BAHNEM MSATKOIO
MWKPOBOJIHOBOI 0 06J1y4eHus.

B nepnopn 2016-2017 rr. B nabopatopuu Havyaau LOMNOJIHUTENIbHO NOCTaBAATLCS
BaKyYMHble MUHPUNbTPALNOHHbIE TUCTOJIOrNYeCcKme npoueccopsbl, Hanpumep Tissue-Tek®
VIP™. [1ns gaHHbIX NpnbOpOB XapaKTepHa BbiCOKas Npom3BoanTensHocTh (300 n bonee
KacCeT 3a O4MH LK), HaJIn4ne 3aKpbiTOro KOHTYpa, BO3MOXXHOCTb BHELLUHEro KOHTPOJIA
TeXHOJIOrM4yecKoro npotecca, PyHKLNA aBTOMaTUYECKON MOACTPOMKM, MEHbLUNN pacxon
peareHToB 1 MHOro gpyroe. C HayasioM NOCTaBKMN AaHHbIX NpMOOPOB NpPoM3oLLna
onTuMM3auma paboTbl MepcoHana He TONbKO

NyTEM COKpPaLLEHNSA BpEMEHN NPOBOAKN MaTepuana 3a CYET ABYX 3TarnoB
NPUrOTOBAEHNS MUKPOMpPEnapaToB, HO U YMEHbLUEHUN KOHTaKTa NepcoHana ¢ BpeaHbIMM
BewecTBamm [8]

3anunBKa

3annBKa Npom3BoamMTCA B NapaduH. A COBPEMEHHbIX annapaTax 3TO NPoM3BOAUTCA
aBToMaTunyeckun. JlabopaHT NOAHOCUT KacCeTY K onpenenéHHOMY NOCTaMEHTY, HaXXMMaeT
KHOMKY W annapaT BblAaeT Heobxoaumyo go3y napaduHa. lanee KacceTa nepeasuraeTcs
Ha OXJlaXk4aloLyto NaacTuHy. Takne aBToMaThbl CyLeCcTBeHHO obneryatoT paboTy nabopaHTa
N YMEHbLUAT BPEMS 3aJIMBKK, 4TO B LIEJSIOM YCKOPSET NpoLecc NccienoBaHmus.
Co0TBETCTBEHHO, HONBLUINHCTBO MMEKLWMECH Ha PbiHKE NPpUBOpPbI XapaKTePM3YyTCS
MOXO0XNM TEXHNYECKNM CTPOEHMNEM, TO €CTb OHW OCHALLEHbl EMKOCTAMW A5 napaduHa,
(OYHKLMEN aBTOMATMYECKOM Nogayn napaduHa, ropsiuMm Kamepammn ans CoaepxaHms
3a/IMBOYHbIX (POPM M KACCET C MAaTEPMAJIOM, FOPAYMMN N OXJTaXKaaeMbIMK paboynmm
noBepxHocTamu [4].

PaHee napadwvH ons 3aJvMBKK pacTansveann Ha naposon baHe, n cam npouecc
nponcxogmnn 86am3m CBY-naunTbl. MaTepran nomewwanu B 6yMa>kHYH0 1 3a/1MBaNN CBEXNM
napaguHOM, oCTbiBaHMe NapadnHOBbIX HNOKOB NPOXOANI0 UK B XONIO4HOW BO4E, NN B
xonoaunbHuke (+4 rpagyca) npu 3ToM NPUXo4NI0Ch CNefuTb 3@ MOMEHTOM, Korga
napauH He 3aCTbIHET, NOTOMY 4YTO A0 3TOro OPMOYKM OOJKHbI N1aBaTh B Boge. Y
rOTOBbIX NapaMHOBLIX BNOKOB 3aTEM Cpe3anm NWHWUIA NapadH BOKPYr MaTepunana. 3aTem
C NMOMOLLbIO pa3orpeTon cneumanbHON NoNaTKK (LnaTens) NPUKPensIsanm K LepeBaHHOMY
6nokogepxaTento, Ha KOTOPOM KapaHAaLloM Uan PyYKON HaAMMCbiIBaan MapKMPOBKY
obbekTa. B HacTosLLee BpeMS CYLLECTBYIOT CneumnasbHble CTaHUUU ANS 3a/MBKW, Hanpumep,
Tissue-Tek® TEC® 5 Tissue Embedding Console System. Mpnbop Bkao4aeT B cebs 2-3
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eMKOCTW C pa3orpeTbiM napaguHom [8].

PUCyHOK 2. MogynbHas cucTema 3asmBKM napauHoOM (3aaMBOYHbIN MOLY b U
oxJlaxga- towasa nnata) Tissue-Tek® TEC® 5 Tissue Embedding Console System
(https://www.sakuraus.com/Products/Embedding/Tissue-Tek%c2%ae-TEC%e2%84%a2-6.ht
ml).

MukpoToMus

NS N3roToBneHna napauUHOBLIX CPE30B MCMOJb3YIOTCS CheunanbHble npubopsbl -
MUKPOTOMbI. CyLLIECTBYET ABE KOHCTPYKLUMN 3TUX NPUBOPOB: «CaHHbIN» MUKPOTOM U
«POTAUNOHHbIN». POTaLUMOHHbIE MEXaHMU3Mbl MCMOJIb3YIOTCA U B KOHCTPYKLUM COBPEMEHHbIX
KPMOMUKPOTOMOB [4]. OT Ka4yecTBa BbIMOJHEHNA MUKPOTOMUMN 3aBUCUT OanbHenwasn paboTta
C MUKponpenapaToMm, BKJt0OYas ero aHaan3 u NoCTaHOBKY AMarHo3a. ABTOMaTU3UPOBAHHLIN
MUKPOTOM MO3BOJIAET YCKOPMTb NPOLIECC NOAr0OTOBKM MUKpOMNpenapaTa, npeanosaraeT
6onee sKoHOMHY0 paboTy C NapadMHOBLIMK BNOKaMK 1 CTaHOAPTMU3aLNI0 4aHHOr0 3Tana
npobonoaroToBku [10]. OoHAKO, 4O CUX NOP He CyLLeCTBYET MOSIHOCTbIO
aBTOMAT3MPOBAHHOI0 MUKPOTOMA, N MO (PaKTy OHU ABJSKOTCSA MOJIyaBTOMaTUYECKUMN,
NO3TOMY yCnex MUKPOTOMUM eLe BO MHOMOM 3aBUCUT OT TEPrNeHnsa n KBaangukaumnm
nabopaHTa.

B cny4asax Heo6Xxo4MMOCTN SKCTPEHHOIO ONMCaHUA npenapaTa, Yalle BCero
NHTPaonepaunoHHOro, MPUMEHSIOT MUKPOTOM-KPMOCTaT. HeQoCTaTKOM KpMOCTaTHbIX CPe30B
ABNIAETCS HU3KOE KayeCTBO MMCTOJIONMYEeCKUX NpenapaTos, HEPEeAKO CO CMa3aHHOoW
MOP(OIOrNYECKON KapTUHON, YeM NPU PYTUHHOM FMCTOJIONMYECKOM NCCNef0BaHUM nocne
npoBoAKW. Mo3ToMy HeEOOX0AMMO YYNTbLIBATh, YTO B CAyYasaX NCCNeA0BaHNSA HEKOTOPbIX
OMNyXo0JieN, NCTUHHOE 3aKJIlDYeHE BO3MOXKHO TOJIbKO NPU UCCnenoBaHmMm Bcero obvema
OMNyXo0au C nocnenywmm NnpoBeaeHnemM NMMYHOr MCTOXUMUYECKUX 1N MOJIEKYNSPHO-
reHeTnyeckux nccnegosanmn [11, 12, 14,15,16].

CaHHble MMKPOTOMbI ABAAOTCA CaMbIMKU NPOCTbIMK Npnbopamu, C BeECbMa
OrPaHNYEHHBLIMN TEXHUYECKMMU N (PYHKLMOHANbHLIMU BO3MOXHOCTAMMW. B rpynne
MeXaHNYeCKNX POTaLMOHHbIX MUKPOTOMOB Ha PbIHKE NpeAcTaBeHbl Cneaywme Mogenu:
Leica RM2125 (Germany), Microm HM325 (Germany), Sakura SRM200 (Japan) n Shandon
FINESSE 325 (United Kindom) [4,13].

Tabnnua 1. XapakTepucTrika pasfinyHbiX BUAOB MUKPOTOMOB.


https://www.sakuraus.com/Products/Embedding/Tissue-Tek%c2%ae-TEC%e2%84%a2-6.html
https://www.sakuraus.com/Products/Embedding/Tissue-Tek%c2%ae-TEC%e2%84%a2-6.html

Bbinyck Ned(66)'2022

NMpepHasHavyeHue

MpuMHUuN pencreunsa

MpeuMyliecTBo

MukpoTom
POTALMOHHbIN

pe3Ka MONYTOHKKX 1
TOHKWX CPe30B Ans
CBETOBOW
MUKPOCKOMUMN.

MaXO0BWK BpaLlaeTca Ha 360 rpagycos,
nepemMellas obpasew BEPTUKAJIbHO K
pexyLien NoBepxHOCTU. lepxaTenb
6710Ka yCTaHOBMEH Ha CTaJIbHON
KapeTKe, KOTOpas ABUMXETCS BBEPX U
BHW3 MO KaHaBKaM C MOMOLLbIO
MUKPOMETPUYECKOr0 BMHTA, NPX 3TOM
Hape3aloLlero naeasibHO POBHbIE
610KMN.

BO3MOXXHOCTb Pe3KMu
6onblwunx 6a10koB
TKaHW; nerkas
ajanTauns Ko BCeM
TUNam TKaHen;
perynmpyemsblin yron
cpesa; 6onbLIon 1
TSHKeNbIn npubop,
NMo3TOMY MeHbLUe
BMbpaummn npu peske
TBEPAbIX TKaHeN.

HeBponaToJiorna n

nepxxatenb 6710Ka yCTaHOBMEH Ha
CTa/lbHOW KapeTKe, KoTopas He
[ABUraeTcs, NPyY 3TOM HOX CKOJIb3UT
Briepen 1 Hasaf no Hanpasnsawowmm. C

€CTb BO3MOXXHOCTb
PeryJsimpoBaThb yroJ
HaKJIOHa HOXXa A1
b6onee nerkoro
pa3pe3aHus

NoJly4eHNs TOHKMX
cpe3oB (3-5 MkMm)
CBEXXE3aMOPOXKEHHOM
TKaHun 6e3 nedekToB
KPUCTaNNIoB Nbaa.

ynbTpanoNeToBoOn NamMnon ans
obe33apaknBaHnsa Kamepsbl OT
NHEKLIMOHHbIX BO3OyanTenen.
TemnepaTypy MOXHO peryanposaTb OT
-102C po -40°C.

CaHHbIN Pa3NYHbIX Y4aCTKOB
0hTasIbMONIOrN4eCKas | MOMOLLbI0 HEFrO MOXXHO BbIMOHSATh
MUKPOTOM TKaHW. HepocTaTok:
naToJsiorus. noaroToBkKy 6onbLinx 06pa3uos, -
6onee MmenneHHbIN,
Hanpumep, 3aJIMTbIX B NapaduH b
. 4eM POTOPHbIN
FMCTONIOMMYECKNX TKaHEN, KOTopbIe
NPUKpPenIeHbl K epeBAHHbIM BpyCcKaM MIKPOTOM
(MexaHnYeckunin nnu
noslyaBTOMaTUHeCKMI).
KpuocTaT COCTONT U3 pOTOPHOr0
BHelpeHne meTOLOB
MUKPOTOMA, MOMELLEHHOIO B KaMepy
hnyopecueHTHOro o
rnybokon 3amopo3ku. Kamepa
OKpallnBaHNS y y
obopynoBaHa CTEKJIAHHON ABEPLIEN,
AHTUTEN MPUBENO K
4yepes KOTopylo MaTepuan NpoxXoaunT TonwmHa cpesos
HeobxoAMMoCcTu
KpuocraTt BHYTPb U HapyXy, a Takxe CcoCTaBJsiseT OT 1 MKM

0o nopsgka 100 Mkm.

BubpauMoHHbIN
MUKPOTOM

pa3paboTaH ons
pa3pe3aHns TKaHewn,
KOTOpble He Bblnn
obpaboTaHbl unn
3aMOpPOXKEHbI.
WcnonbsyeTca B
FTNCTOXUMUNM
hepmMeHTOB,
YJIbTPACTPYKTYPHON
FUCTOXUMUIMN.

amMnanTyaa Bubpauun perynnpyeTcs
N3MEHEHNEM 3/1EKTPUYECKOr0
HanNpPs>)KeHWs, NoaBaeMOoro Ha HoX.
TKaHW pa3pe3aloTCa C 04eHb HMU3KOM
CKOPOCTbI0, 4TObbI M3bexxaTb
Ae3nHTerpaunm.

3TN TOYHbIE
NHCTPYMEHTHI
noaaepXueatoT
MOPOSIOr N0 KNETOK,
AKTMBHOCTb
thepmeHTOB, a TakXxe
YKN3HECnoCcobHOCTb
KNETOK TKaHu

MpuMepoM, MUKPOTOMa, KOTOPLIN CTOUT B COBPEMEHHOW labopaTopum MoXeT BbiTb
POTaUMOHHbLIN NOJSlyaBTOMATUYECKMIA MUKPOTOM [4]. OH NCNONb3yeTCsA B PYTUHHOWN NpaKTuKe
L4719 U3roTOBNEHNS NapaPUHOBLIX CPE30B BbICOKON TOYHOCTU, MOXKET ObITb NPUMEHEH B
nobbix obnactax n ons 6onee xectkmx 0bpasyos, HanpuMmep, KaJabLUNOULNPOBAHHASA KOCTb.
Ha ancnnee otobparkaeTcs Lenbil psf napameTpoB, NO3BONSAOLWMX KOHTPOMPOBATb
TONLWMHY Cpe3a, BbipaBHMBaHWE (TPUMMUHT), NOACYET CPe30B U T. 4. Y COBPEMEHHbIX
MUKPOTOMOB A9 NPaBWUJIbHOIrO pa3riaxUBaHUsA CynepTOHKOro cpe3a ecTb CBoW baccenH, B

KOTOPOM Cpe3 pacCriyiaBNAeTCA 3a CHET CLJ1 MOBEPXHOCTHOIO HATAXEHUA.
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Okpacka

Ha maHHOM 3Tane 4sa OKpacCKu UCMNoJb3Yy0T cheumnanbHble Npubopbl - aBTOCTENHEPSI.
MpMeHeHMe aBTOMaTMYECKMX CUCTEM OKPaLUMBAHUA CNOCOBCTBYET YHUPMLNPOBAHHYIO
YCNOBUI OKpaLUMBaHWS, MPUMEPHO 0ANHAKOBOMY KavyecTBa 1 cnocobHocTn obpaboTaTh
6onbluee YNCNo MaTepmnana. ABTOCTENHEPLI Ha PbIHKE NpeacTaBneHbl Mogensmn Leica
ST5010 (Germany), Leica ST5020 (Germany), Microm HMS740 (Germany), Microm
HMS760X (Germany), Sakura Prisma (Japan) n Shandon Varistain 24-4K (United Kindom). C
Lenbto cobnoaeHna KOPPEKTHOCTM N3 CPABHUTENBHOMN XapaKTEPUCTUKN UCKOYEHbI Bonee
npoasuHyTble Mmogenu Leica ST5020 (Germany) n Microm HMS760X (Germany) [4].
CoBpeMeHHble CUCTEMBI OKPaLLMBaHNSA 00bIYHO MMEIDT HECKOJIbKO MNPOrpaMM B CBOEW
namsaTK, 4TO 04eHb YA0OHO, Tak Kak abopaHTy He Hafo Kaxkabln pa3 BbuBaTb BCE AaHHbIE.
Kpome 3Toro, aaHHble npnbopbl 4OCTaTO4YHO 6e30nacHbl U3-3a CUCTEMbI (PUSIbTPOB.
Hanbonee BocTpeboBaHHbLIMU ABAAKOTCSA OKPAacKa FreMaTOKCUINH-303UHN
UMMYHOIUCTOXMMUSA, A1 KOTOPOW BMECTO KpacuTenen NCnosb3yT aHTUTeNa, 48 KOTOPbIX
TaK XXeCyLeCTBYIOT aBTOMaTU3MPOBaHHbIE YCTPOMCTBA A9 OKPaCKKU MUKponpenapaTos [17,
18]

3aKJilo4eHne nog npegMeTHoe CTEK0

3aK/o4YeHNe NoA CTEKNO0, XOTb U KaXKeTCS HE3HAYMTENbHbIM 3TanoMm, 0JIHaKo ABASIETCA
OZIHVMM U3 OCHOBOMOJIAraloWmnX ANs fasbHEeNLWero MMKPOCKONMYeCKoro nccaenoBaHms.
Ownbka B 3aKJIOYEHUN NOJ CTEKO PABHAETCS HAMYMNIO apTedaKTOB U HEMpPaBUIbHOM
AVarHo3e 1M HEBO3MOXXHOCTW ero NocTaHoBKK. CoBpeMeHHas HayKa yXXe MbliTaeTCst HanTu
Pa3fnyHble TEXHOJIOMMYECKEe NOAXO0Abl U PELLEHUS, NO3BOASIOLME MUHUMI3MPOBATD
KOMIMYeCTBO OWMNOOK, HO NMOJIHOCTLIO aBTOMATU3NPOBATL NPOLLECC BCE eLle He NOoJy4nIoCh.
[Moka NoSIHOM aBTOMAaTM3aLMMN HE CYLLLECTBYET, MOXXHO PELLINTb Npobnemy nHave:

e CO3[aHME CNEeLMANM3NPOBAHHBIX, MOSIHOCTbIO YKOMMJIEKTOBAHHbIX LIGPOBLIX
nabopaTopuin. Takoi NyTb AaeT HanbobLIyo 3MMPEKTUBHOCTbL B KPYMHbLIX MEAULMHCKUX
LileHTpax 1 B pafe KPYMnHbIX YaCTHbIX NabopaTopuii, MOCKONbKY TpebyeT COOTBETCTBYIOLLErO
(hVMHAHCUPOBAHMS U AOCTYMHOCTW NoABo3a MaTepuana [10].

 CO3JaHME NPOTOKOJIOB NPOOOMNOArOTOBKYM 1 NX OLUGPOBKA, TO €CTh 3arnoJIHEHNEe 3TUX
MPOTOKOJIOB B LIMCPOBOM BUIE€ MO MEPE BbIMOJIHEHNS, Y BOSMOXXHOCTb X KOHTPONS U
BHECEHUSI KOPPEKTUPOBOK.

Ho oba 3Tux BapuaHTa TpebyloT Hann4me cneunanbHOM NHHOPMALMOHHOM CUCTEMBI,
KoTopas byneT BKAOYaTb B Ce65 Kak MUHUMYM (POTO- M BUAEOGMKCALMIO MPOLLECCOB
Bblpe3Ku, oTobpaxeHne NpoToKo10B A1 nabopaHTOB Npu NpoBEeAEHNM BCEX 3TANoB
npobonoaroToBKM, CUCTEMY MAEHTUMUKALUN rMCTOMaTepuanos (popmuposaHne QR-kKonos
A5 KaCCeT, CTEKO), OTCKaHNPOBaHHbIX n30bparkeHnn, nevyaTten wrtpuxkogos. [10, 19, 20].

Ha coBpemMeHHOM 3Tane BO3MOXXHbI NMOyaBTOMaTUYECKME CNOCobbl 3aKoYeHNe Noj
cTekno npenapaTta. CyllecTBYeT ABa Pa3/IMYHbIX TEXHNYECKUX crnocoba AaHHOW npoueaypbl
- 3aKJI0YEHME OKPALLUEHHOr0 Cpe3a Mo MOKPOBHOE CTEKJIO C UCMOJIb30BaHNEM
Cneunann3mpoBaHHbIX TMCTONOMMYECKMX MOHTUPYIOLWNX Cpel (TPaaMLMOHHOE TEXHUYECKoe
pelleHune), N 3aK0YEHNE OKPALLEHHOro Cpe3a noj creumnanbHyo nneHky 6es
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NCMONb30BaHNA MOHTUpPYOWMX cpef (coBmecTHas pa3paboTka Sakura, onncaHHas BbILE).
OfHaKo BbllWwe He 6bia onmMcaH MMHYC NpubopoB, 3akoYatoWwmx Noa niaeHky. Mpu Bcex
NOJIOXKUTENIbHLIX CBOMCTBAX NOBEPXHOCTb MUKpOMNpenapaTa, NOKPbITOro NoJIMMepHOn
NJEHKON, B OT/INYME OT MOKPOBHOIO CTEKJIa, HUKOra He bblBaeT naeasibHO POBHOM, YTO He
AaeT HeobxoaMMOro TO4HOrO PAcCTOAHUA OT NMOBEPXHOCTM NPEAMETHOro CTekNa Ao
noBepxHocTn nneHkn (0,17-0,20 mm) [4, 5, 6, 7].

Mukpockonus

MWKPOCKOMN ABNAETCA AOAF0OXUTENEM B TMCTONIOrMYecKmx nabopaTtopumsx.
CoBpeMeHHble MUKpPOCKoNbl 0bnafaoT 6onbLlUnX yBenYeHneM, 4em nx ctapwne bpaTbs, a
TakXe cenyac CyLeCcTBYIOT MUKPOCKONMbI C poToanmnapaTaMm N MUKPOCKONbI 415
COBMECTHOro npocMoTpa. MMkpockon ¢ hoToannapaTomM MOXET UMeTb UK COBCTBEHHbI
Ancnnen nnm xe dolTb NOOKIOYEH K CTaLMOHAPHOMY MOHUTOPY, Ha KOTOPbLIV BbIBOAUTCA
n3obpakeHune. Hanpumep, Levenhuk MED D10T LCD - undpoBoi MUKPOCKOM, KOTOPbLIN
nMeeT KaMepy C 5-meranukcesibHbIM ceHCcopoM 1 XKK-3kpaHoM. CriedunanbHaa nporpaMma B
[LaHHOM MUKPOCKOMe AaeT BO3MOXHOCTb pelakTUpoBaTh OTCHATHLIN MaTepual. Ewle
CYLLEeCTBYIOT CMCTEMbI 418 COBMECTHOro NpocMoTpa AN Mukpockonuu. Cuctema
MUKpockona Nexcope C COBMeCTHbIM 0630pOM A1 HECKOJIbKMX YeI0BEK LUMPOKO
NCNoJsib3yeTcs B 00y4eHUK, 3KCNepuMeHTalbHOM 00y4eHUN N NaTONOrNYeCKON ANarHoCTUKe.,
NaHHas cnctema Nexcope MOXeT BbITb paclumpeHa Ha 2-10 yenoek. JlabopaTopun Takxe
OCHaLLeHbl MUKPOCKONaMun A9 TpaauLUMOHHOro CCnefoBaHMA nNpenapaTos, a Takxe
CKaHupyowmmn mmkpockonamu no tuny Leica SCN 400 v nporpaMMHo-annapaTHbIM
KOMMIEKCOM AN15 pa3BMBalOLLENCS «LMPPOBON NAaTONOMMMN».OTa COBPEMEHHAA CUCTEMA
Nno3BoJISeT CO3[aBaTb TOYHbIE LMPPOBbLIE KoMK (Mpon3BoanTenbHOCTb 400 KONUIN B CYTKK)
FMCTOJIOrMYECKNX NpenapaToB 1 obecnevynBaeT NPOCTON M YA0OHbIN KPYrOCYTOYHbIN,
OHJIaH JOCTYN ONS CheunasncToB U3 ApYrux opraHnsaunim, B TOM Yucie u3 opyrux
ropoAoB WK CTPaH. KOHCY/IbTaHT NoJiyv4aeT KOHTPOJMpyeMbli (Naposb-0nocpeoBaHHbIN)
[OCTYN Yyepes MHTEPHET K MOJIHOCTbO OLUMPOBaHHLIM FMCTONOMMYECKMM NpenapaTam.
Takomn noaxon UCK/OHaeT NoTepyn BpeMeHu Npu TPAHCNOPTUPOBKE CTEKON U BEPOATHOCTb
NX NOBPEXOEHNS, MPY 3TOM MOBbILLIAA Ka4eCTBO U CKOPOCTb AMarHOCTUKMN.
CTaHLapTU3MpOBaHHbIE YCNOBUS OLMGPPOBKN N aBTOMATU3NPOBAHHbIE MPOTOKOJIbl aHaN3a
FMCTOJIOrMYECKNX, LUTOSIOrMYeCKnX, UMMYHOrMCTOXMMMYECKUX NpenapaToB NOBbILWA0T
00BEKTUBHOCTb NOCTAHOBKW AnarHo3a [14, 21, 22].

3aK4yeHue.

CoBpemMeHHOe 0bopyaoBaHMe rmMcToNornyeckon nabopatopmum OCTaTOYHO
OBLLMPHO 1 BbICOKOTEXHONOMMYHO, OAHAKO 1 B HEM CYLLECTBYIOT pa3J/iniHble MUHYCbl. K TOMY
XXe CyLlecTByeT orpoMHas npobneMa y3akoOHMBAHWA HOBbIX annapaTos. Hanpumep,
BO3MO>XHa MOYTW NOJIHOCTLIO MALUNHN3MPOBaHHbLIN 06paboTka maTepuana [10].
[MocTynatLWwmn maTepana NoaBepraeTCs MakpPoOCKONMYECKOMY ONUCAHUIO MPY MOMOLLM
LUMpoBOM CUCTEMBI (POTO- U BUAeouccnenosaHns MacroPATH D, [laHHaa nporpaMmma
cnocobHa aBTOMaTMYECKM OnpeaendTb pa3mep 0bbekTa, pa3aensate n3obpaxkeHus
npenapaTa Ha cekuuun, 0obaBnATb NOAMUCA U TEKCTOBbIE KOMMEHTapun. laHHaa cuctema
CBfi3aHa C pabo4MM MecTOM Bpayva-naTosioroaHaToMa, OTKya OH e yrpaBAseT n MOXeT
AenaTtb OOMNOJHUTESIbHbIE, B TOM YuC/e ayauo, noMeTKu. Nocsie Makpockonnyeckoro ¢oTo-
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Hay4HbIN 3N1eKTPOHHbLIN XypHan "Mepugunar"

N BUOEONCCe0BaHMA, POPMUPOBAHNSA TUCTONOMMYECKNX KAacCeT, MaTepunan ukcupyeTcs
Ha NOJIHOCTbIO aBTOMaTM3MpoBaHHON cucteme FixMATE. Mocne «KOHTpOsIMpyemMon»
dukcaunm bronornyecknin maTepmana NoABepraeTCcs aBTOMaTUYECKON Aernapataunm un
NHUAbTPaUMKN B NapadmHe Ha annapaTe 4S9 NPoOBOAKN TKaHen Excelsior onsg ganbHenwmnx
MeOMUNHCKMX nccnenosaHmin. O4HaKo faHHas CUCTeMa He NMpornncaHa H1U B O4HOM
pa3peluatolleM ookyMmeHTa Poccminckon ®epepaunm, XoTs oHa bbl B 4OCTAaTOYHOW CTEMNEHN
yBenmyuna 6ol 6e30nacHOCTL Tpyaa paboTHUKOB rucTonornyeckon nabopatopun.



