3 lesson

Sectioning



The FIVE MAIN STAGES In the
preparation of histology slides
are:

1.Fixing
2.Processing
3.Embedding

4.Sectioning
5.Staining



4.Sectioning

Sectioning an embedded tissue sample is the step necessary to produce
sufficiently thin slices of sample that the detail of the microstructure of the
cells/tissue can be clearly observed using microscopy techniques (either light
microscopy or electron microscopy).

Possible orientations at which tissue samples may be sectioned include:

Vertical sectioning perpendicular (i.e. at right-angles) to the surface of the tissue.
This is the most common method.

Horizontal sectioning is often done for the study of hair follicles and structures that
include hairs, hair follicles, arrector pili muscles, and sebaceous glands in general.
Such structures are sometimes called "pilosebaceous units".

Tangential to horizontal sectioning is done in chemosurgery, which is a form of
microscopically controlled surgery used to treat certain types of skin cancer.

The method used to actually cut sections from the hardened block of tissue
depends on the type of microscopy that will be used to observe it and hence the
thickness of sample required. In the case of samples to be studied using light
microscopy, a steel knife mounted in a microtome may be used to cut 10um tissue
sections which are then mounted on a glass microscope slide. In the case of
samples to be studied using transmission electron microscopy, a diamond knife
mounted in an ultramicrotome may be used to cut 50 nm tissue sections which are
then mounted on a 3-millimeter-diameter copper grid.



A microtome

* (from the Greek mikros, meaning "small",
and temnein, meaning "to cut") is a tool
used to cut extremely thin slices of
material, known as sections.



Microtome types

Sledge microtome Rotary microtome



Sledge microtome
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A sledge microtome

A sledge microtome is a device where the sample is placed into a fixed
holder (shuttle), which then moves backwards and forwards across a
knife. Modern sled microtomes have the sled placed upon a linear
bearing, a design that allows the microtome to readily cut many coarse
sections. By adjusting the angles between the sample and the
microtome knife, the pressure applied to the sample during the cut can
be reduced. Typical applications for this design of microtome are of the
preparation of large samples, such as those embedded in paraffin for
biological preparations. Typical cut thickness achievable on a sledge
microtome is between 1 and 60 um.




Rotary microtome

This instrument is a common microtome design. This device operates with
a staged rotary action such that the actual cutting is part of the rotary
motion. In a rotary microtome, the knife is typically fixed in a horizontal
position.

Principle of sample movement for making a cut on a rotary microtome

In the figure to the left, the principle of the cut is explained. Through the
motion of the sample holder, the sample is cut by the knife position 1 to
position 2, at which point the fresh section remains on the knife. At the
highest point of the rotary motion, the sample holder is advanced by the
same thickness as the section that is to be made, allowing the next section
to be made.

The flywheel in many microtomes can be operated by hand. This has the
advantage that a clean cut can be made, as the relatively large mass of the
flywheel prevents the sample from being stopped during the sample cut.
The flywheel in newer models is often integrated inside the microtome
casing. The typical cut thickness for a rotary microtome is between 1 and
60 um. For hard materials, such as a sample embedded in a synthetic
resin, this design of microtome can allow good "semi-thin" sections with a
thickness of as low as 0.5 ym. 7
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Cryomicrotome

* For the cutting of frozen samples, many
rotary microtomes can be adapted to cut In
a liquid-nitrogen chamber, in a so-called
cryomicrotome setup. The reduced
temperature allows the hardness of the
sample to be increased, such as by
undergoing a glass transition, which allows
the preparation of semi-thin samples.[12]
However the sample temperature and the
knife temperature must be controlled In
order to optimise the resultant sample
thickness

11
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Microtome knives (blades)

* The selection of microtome knife blade
profile depends upon the material and
preparation of the samples, as well as the
final sample requirements

(e.g. cut thickness and gquality).
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Types of disposable blades
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Disposable blades Sturkey

Blades have different coatings - deposition of silver, gold, diamond and uncoated
blades.
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Knife design and cut types

« Planar concave microtome knives
are extremely sharp, but are also
very delicate and are therefore only
used with very soft samples.

« The wedge profile knives are
somewhat more stable and find
use in moderately hard materials,
such as in epoxy or cryogenic
sample cutting.

* The chisel profile with its blunt
edge, raises the stability of the
knife, whilst requiring significantly
more force to achieve the cut.

Knife profiles

A+B

f

Planar concave

Wedge

.’

Chisel-shaped




Knife design and cut types

 For ultramicrotomes,
aglass and diamond
knives are required.

» Glass knives may be
used for initial sample
I A diamond knife blade used for cutting
preparaiflOnS even _ ultrathin sections (typically 70 to 350 nm
Where dlamOnd kn|VeS for transmission electron microscopy.
may be used for final

sectioning.
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Advantages of reusable microtome knife

Durable, reusable, can be sharpen for many times.
Very Strong.

Disadvantages of reusable microtome knife

Sharpening required equipment, supplies and time.

We need an experienced technology, who can properly
sharpened the knife.

Deep notch is very difficult to correct.
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The advantages of disposable blades

Have low and high hardness.
Manufactured industrially.
They don’t need sharpening.

The amorphous layer on the surface is created of teflon
coated metal or composite material.

Blade can cut from 20 to 120 units (blocks).

19



The optimum angle of the blade in a rotary
microtome

Optimal angle is about 0-5°,
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Sectioning

 Prior to cutting by microtome, biological
materials are usually placed in a more
rigid fixative, in a process known as

embedding.
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Sectioning stages

Cool paraffin block (keep in the freezer until the morning)
Customize microtome, to heat the water in the bath.

If necessary, cut off the excess wax from the sides and front of the
block with a scalpel.

Beggin with rough cutting and cut off the excess material to the
required depth (usually enough to 10-15 movements at 30 microns).

Cut 5-6 thin slices to the polishing surface of the block. Throw out
these sections.

Cut slices of the required thickness. For routine diagnostic purposes
and immunohistochemistry sufficient thickness is about 3-4 microns.

Spread slices on a water surface and to catch them on the glass.
Extract glass with a slice almost vertically.

Dry up the end with the filter paper
Sign glass and dried it at 60 ° C vertically for 20-30 minutes.

Put the block into the archive
22





















Artifacts 1

The surface of the block was not polished before receiving this thin section.

Holes is the traces of rough cutting thick slices. The first 5-6 thin slices can not
be used for further work.
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Artifact 2

Dirt on the cutting edge of a knife or a notch.

Perhaps the remains of buffer salts in poor flushing material
before posting.
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Material compressed with knife.

Inadequate embedding or messy reagents
Incomplete straighten sections in a water bath.
Too hot water in the swimming bath.
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Artifact 4

as ’

Excessive dehydration or enlightenment (in xylol) of the material.

Too cold block

Poorly tightened jaws and knife holder.

Wrong angle.
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Poorly tightened jaws and knife holder.
Too tight pattern - defects in embedding
The cut is made too quickly.

Insufficient angle of the knife.

Problems with the microtome.
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[Togpeska 6110KoB

\/ Mogpeaka (Tpummunr) Bnokos npoussoguTca BepexHo, YTobul
He YyTpaTWTb BaXHble QparMeHTsl TKaHu. [Ina NonMpoBKW
noBepXxHOCTU BNoKa TOMWMHY MOCNeaHUX HEeCKOMNbLKUX CPe3os
TPUMMMHIa BCeraa creayeT Aenath PABHOW KOHEeYHOM TomNumMHe

cpeaa.

X [ns yckopenus npouecca 6noku NogpesakTca He akKypaTHO.
[MoBepxHOCTL He MNONMUpPYeTCA nepeq  WM3roTOBNEHUEM
(PUHANBHBIX Cpe30oB. 3TO NpUBOAMT K  (DOPMUPOBAHUID
BONbLLIOro KONWUYECTBa PBaHLIX Ae(EKTOB TKaHW, MOXOXUX Ha
AbipkM "NpoefeHHLIe Monbio™.

Mpu BLICTPOM U HeakkypaTHOM noape3aHun Bnoka ¢ ero NoBepXHOCTH
BHIOMBAOTCA OTAeNbHBE pParMeHTH, YTO BedeT Kk obpasoBaHuio 34
MHOro4YMcneHHux aedektos B cpese (H&E).



icnonb3oBaHWe ne3Bn BbICOKOIo
KayecTBa

\/ [Ona MukpoTOMMM Bcerga cregyeT WCMonb30BaTbk OCTphIE
Ne3BUA BLICOKOTO KayecTBa.

X He cnegyeTt UCnonb30BaTh Ne3BUA Nocne NOABMEeHUA Ha HeM
nonoc.

A Ha obpasye cpesa cenezexkun (H&E) BuaHE MHOXecCTBeHHbie
napannensHole nuHuu (Bopoagw), obpazoBaBwmeca BcneacTeue
MCNOMNb30BaHMA TYNOrO HOXA.

B Cpesn nocne pacnpaeneHuna Ha sogsHow baHe. BugHul rpybuie
MONOCH OT HOXa, NpoxoasLue Yyepes Bech cpe3. [Toxoxue 3ddekTh
nyuile BUOHE BO BpeMs (notauun.
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OxnaxaeHne BrnokoB

\/ [Ins MUKpOTOMUK BCEraa creayeT UCTIONL30BaTh OXNaXKAEHHLe
Bnoku.

X Ecnu Ans MMKPOTOMMM UCNONB3YIOTCA HEOXNAKAEHHEIE BNoKu.
370 NpUBOANT K CUNbHOM AedopMauun obpa3zua nNpu peake.

A Ha obpasye cpesa nouyku (H&E) BMOHBE TpelwmHH B MOYEYHBIX
knybouykax cnegcTeue cunbHOM aedopmauuu  Bnoka  npu

MMKPOTOMUM.
B Cpean c ogHoro u Toro xe Onoka, npowegume npoueaypy
pacnpaeneHMs BO nNoTauMoHHOW emkocTu. CneBa — cpessl,

cAenaHHbie C HeoxnaxaeHHoro Bnoka, cnpaea — cpess caenaHHLe
C oxnaxaeHHoro bnoka.
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CKopocCTb pesa

Mpu Hapeaku nocnegHux cpe3os Bnoka cnegyeT ycTaHaeNMBaTh
Manyo CKOpOCTb pe3a u obpaujatscs ¢ npubopomM OCTOPOXHO.

«

YacTo MUKPOTOMUS NPOM3BOAUTCA NpK BLICTPOI CKOpPOCTH pe3a
B Hagexge, uto u3buiTouHOe cMmoplMBaHue cpesos bByaet
YCTpaHeHO NP1 UX pacnpaeneHn Ha BoaaHoM BaHe.
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A Ha obpazue cpeaa neuenu (Reticulin stain) BuaHs cnegs Bubpauun
HOXa BCMeACTBUE CIMLLUKOM OLICTPOW pe3ku XpYynkow nfoTHOM
TKaHU oxnaxaeHHoro 6noka.. YMeHblUeHMe CKOpOCTU pe3a MOXeT
yCTpaHuTe 370T AedekT. Cneasl subpauyumn moryT obHapyXxuBaTeCca
B MUKpONpenapare Takke ecnu 610K U HOX HEAOCTATOYHO NAOTHO
3aKpenneHsl B MUKpOTOMe

B Obpazey cpesa xeneauctoit TkaHu (H&E) noksawiBaeT cnegwl

subpaunm BcneacTemne CNMWKoM BLICTPOI pesku NepeoxnaxaeHHoro
6noka.
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Icnonb3oBaHMe YncTtom Boabl

\/ Bogy B emkoctu gns cnotauymm (BogaHas Gads) cnegyet
33aMEHATL perynapHo.

Ecnu BOga B ©MKOCTM 3aMeHsieTCs pedko, a TOfbKO
pobaensetca. Ha cpea mMoryT nonacTe 3arpasHsoume
peareHTH, (Hanpumep, cnopsl rpMBoB WK hparMeHTsl Cpe3oe
c apyrux 6nokos).
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Obpaszey cpesa OprowHoit nonocsl (H&E). KonoHun cnabookpaiueHHeix
MUWKPOOPraHW3MOB, NPeACTaBNeHHLle Takke W 3a npegenamu cpesa.
BepoATHEIM WMCTOYHMKOM [O3HHLIX MWKPOOPraHW3MOB MOXeT OuTb
hNOTaLMOHHAA EMKOCTb.
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llcnonb3oBaHMe YNCTbIX
NPeEOMETHbLIX CTEKOJI

\/ Mepen ucnonb30BaHWEM Bceraa cnefyeT NpoBEpATh YACTOTY

npegMeTHuX cTekon. [IpMKOCHOBEHME K CTeKnam pykamu
HeobXOOMMO CBECTM K MUHUMYMY, 4TOBbl nNpefoTBpaTUTL
3arpsizHeHUe MX YeLLyMKaMu NSIOCKOro 3NUTENUs KOXW PyK.

X Ecnu uncToTa NpeaMeTHLIX CTEKON HE KOHTPONUPYETCH, Ha HUX

nonagalT YacTUUKM FPA3N U MUKpoopraHuamsl. Mcnapenus,

NMOCTOPOHHWE OpPraHuambel W OpYrMe 3arpA3HeHus  MOoryT
MCMOPTUTL BbICOKOKAYECTBEHHEIV CPesio

A Obpaszey cpesa MOYKM 3arpA3HEH YEpHHIM BELIECTBOM, KOTOpoOe
Haxogunach Ha CTekne [0 NoMelleHUs Ha Hero obpasya. 370
3arpa3HeHne MOXHO YBUAEThL Ha APYroi YacTu cTekna.

B Ob6pasey cpea nerkoro nokaswiBaeT HecCTpyKTypHbIe OKCUUNLHBIE
KOMOUKM - BO3MOXHO YAacTWuku agreavea. BeposTHo, agreaus
(BO3MOXHO, OCHOBAHHbII HA XXEeNaTUHE) HAXOQWUNCS BO (hNOTALMOHHOM
KugkocT. [poTEeMHOBHIE KNETKU AAe3vBa CKOHOEHCUPOBANWCh
BHICYLUMBaHUM MUKponpenapata. [peasapuTensHoe BHICYLUMBaHUE
cpe3a MOXeT NPefoTBpaTUTL AaHHyio npobnemy.
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MpenoTBpalleHne nonagaHns Ha
cpes hparMeHTOB APYrux Cpe3oB

\/ [MoBepxHocTe BOAB BO (PNOTALMOHHOW EMKOCTU cnegyeT
oyMwaTe nocne kaxgoro Gnoka Bo u3bexawue nonagaHus

yacTuy cpesa ogHoro obpa3sya Ha cpessl Apyroro.

X Ecnu noeepxHocTe BoAH BO (PNOTALMOHHOW EMKOCTU He

ounwaeTcs nocne Kaxaoro Gnoka . 3To MOXET nMpuBecTU K

nonagaHuio YacTU4eK OHOTO npenapaTa Ha ApYroi u BuiTb
NPUYMHON AUATHOCTUYECKUX OLLIMBOK.

Obpaseyy cpe3a MuOKapaa, 3arpA3HeHHBIW (DparMeHTOM  TKaHu

LUMTOBMOHOM Xeneasl U3 apyroro 6noka. 3To npuMep nonagaHus 0gHOro
obpa3ya Ha Apyroi Bo (PNoTaLMOHHON EMKOCTH.

40



[penoTBpalleHne nonagaHus Ha
cpes YyeLlyek NNoCKoro annTenus ¢

PYK

J Cnegute 3a Tem, YTOOMI YacTuuel BONOC WM KOXWU C DYK He

nonaganvu Ha Ccpe3dl, nnaBaklwuMn Ha NoOBepxHOCTU BOOH BO

d)noraquonuoﬁ EMKOCTK, 3TO MOXeT NpUBeCTU K 3arpAasHeHuo
cpe3oB uemyﬁxamu NNOCKOro annuTennua.

X MukponpenapaThl, W3roTOBMNEeHHbIe HEONPATHLIMU

COTPYAHMKaMW, 4YacTo copepxaT B Oonblom KonuuecTse

YyXXepoOHLIe 3arpA3HEeHUA B BUAE Yelllyek NocKoro 3nuTenus.
MocTapaiite uzbexarts 3TOro.

Obpazely cpesa NOYKU COOEPKUT DONbLIOE KONMUUYECTBO MOCTOPOHHUX
KEPATMHOBLIX YellyeK, HaNOXeHHBIX Ha cpe3 u pagoM C HuM. OnHwu
CTAHOBATCA TBEPALIMUA U B OaNbHENLLEM OKPALUMBAKOTCA 303UHOM.
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[MpegoTBpalleHne OABMKEHNUS
HEeCKONbKUX ODOKOB

\/ Cpezaul bonee uem c ogHoro Gnoka He JOMKHE HAXOAWTLCSA
BMecTe BO (PNOTAUNOHHOW EMKOCTH.

X He cnenyet octaBnATe BO ONOTALUOHHON EMKOCTU Cpe3bl ABYX
WU HECKONMbKMX DNokoB. 3TO MOXET NpUBECTU K HEBEpHOW
naeHTMuKkaumm obpasyos. OcobeHHO BHICOKUIA PUCK BO3HUKAET

npu ogHoBpemeHHoi obpaboTke TkaHel ogHoro Tuna.

3peck npeacTaEneHsl cpe3bl C ABYX pa3HbiX ONoKoB, ogHOBpeMEeHHO
HaxoavBLWMXCA BO (hroTaynoHHoW emkocTu. [MogobHuI MeTod MoXeT
NPUBECTU K OLUMBKaM 1 HenpasunbHOW naeHTUdMKaLmm obpasuos.
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[lpenoTBpalleHne dpopMmmupoBaHUA
CKINagoK Ha cpesax

\/ Mpu nomelleHnn Bo hnOTAUMOHHYH EMKOCTb KauYeCTBEeHHLIe
cpe3bl AOMKHE BHICTPO pacnpaBnsATLCA.

X Ecnu cpesnl He pacnpaBnalca BO (DroTALMOHHOW EMKOCTW.
MpHUYMHOI 3TOMY MOXET CNyXMUTb CMMLLKOM XOMNogHas Boaa B
eMKOCTH, 06pasel] CMOPLIUTCS.

Bo Bpemsa dnotauymm He npPoMCXoOQuT PpacnpaBneHus CKNagok Ha
cpese, obpazoBaBwMxcA npu  MukpoTomuu. Pewwuts npobnemy
NOMOryT ynyulleHue TeXHWKM MukpoTomun u Donee Tennas Boaa BO
(pNoTaUMOHHON EMKOCTH.
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MpenoTBpalleHne NoBpexaeHNs
Cpes3oB

\/ PacnpaBnexue cknagok Ha Cpesax C MOMOLLLIO LETOUKN unn
WMNLUOB CNefyeT BHINONHATL YPE3BLIYAWHO aKKypaTHO, YTobH

HE NOBpPEeauTL Cpea.

X Ecnu pacnpaeneHue cknagok Ha cpe3ax C NOMOLLBIO LWETOYKM
WK LWWUNUOB BLINOMHAETCA 3HEpPruyHbiMKM  ABWkKeHuamu. B
pe3ynbTate 3TOr0 BO3HMKAKT Makpo- U MUKPOCKOMUYECKME

NOBPEXAEHUA CPE30B.

Obpazey cpe3a Muokapaa, okpawexHuin H&E - cnegsl MexaHuuyeckoro
NOBpPEeXeHWUsA, BbI3BAHHOTO NOMLITKOW PacnpaBuTb CKNaAKy Ha cpese npu
dpnoTaymm.
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Bbibop cpesos

‘J Hukorga He cneqyeT NepeHOCUTE HA CTEKNO NEPELIR W BTOPOMA
Cpe3kbl U3 CepuM.

X Mepewit W BTOpOA cpes ogHoM cepun BuibupawTcA aOnA
WCNeqoBaHWA, OHW BCerga BLIMMAQAT Aydlle, Yem ocTanbHee
cpeasl. [Nepeblil M BTOPOR Cpe3kl BHEIMAQAT NyJlle MNOCKONbKY
OHW BCErga Tonwe W3-3a TENNoBOro pacluMpeHust XOnogHoro
GrnoKa Npu NepeoM NPOXOXOEHUA HOXA.

Cpeszbl B CEpUWA NPOHYMEPOBAHE B TOM NOCNefoBaTENLHOCTH, B KOTOPOWR
OHW BObINW M3roToBENeHu. [lepeuie OBa cpe3a kKakyTcA Hawbonee
IWMPCOKMMKM  (OHW MeHee CKaTel), NO Mepe HarpeBaHwAa Onoka oHu
cTaHoBATCA ywe (bonee cxaTeiMm). HecMoTpa Ha To, YTO MUKPOTOM DBIN
YCTAHOENEH Ha 3 MKM, Nepesle ABa cpesa byayT uMeTs TonwuHy 4-5 Mkm
BCNeACTEME TENMOBOrO PACLUMPEHWRA.
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[MpenoTBpalleHne opMmpoBaHnA
ny3blpen NoL cpesamu

\/ MpegoTtepawante obpasoeaHve nNy3bipbKOB BO3QyXa BO

cprioTaumoHHoi emkocTw. [Tiobbie BUAUMBEIE NY3LIpEKU BOZ4yXa

nnasalwMe Ha NOBEpPXHOCTU ((PNOTAUMOHHON XKUAKOCTU
cnenyeT yganaTe 4O TOrO, Kak Cpe3bl NOMELUATCA B BoAy.

X Ecnu Bl wrHopupyete ny3bipeku Bo3gyxa BO (pnoTaLUOHHON
emkocTu. [Tiobule Ny3bipbku, NONagaLMe Noa CPe3 UCYEes3aoT
npu ero BeickixaHun. HecmoTps Ha 370, obnacTe cpesa Hag
Ny3bIPbKOM YAcTO PazpyllaeTch U MOXeT OuiTb yTpaueHa Bo
BpEMSA OKPALUMBaHUA.

OKpyrnoun opmel ¢ TpewmHamu B ueHTpe. [puumHoit nx obpasosaHus
ABUNCA Ny3bIpeK BO3AyXxa, NONAaBLIKMIA NoA cpe3 BO Bpems (noTtayumn u
CAenaBlUMii HEBO3MOXHOW pacnpaBneHWe W aaresunilo cpesa B 3TOM
MecTe.
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YpaneHue Boabl nepen CcyLuKomn

\/ Mepea nepeHOCOM CTEKON Ha NAWTKY WNWM B CYLIWNbBHLIA
annapart ux HeobXxoauMO HEMHOTO MPOCYLUUTE.

Cpe3bl, MNOMELIEHHBIE B [OPU30OHTanNbHOE  MOMNOXEeHUe,
HeJoCTaTouHO npockixawT.. Heobxogumo npegoTeBpaTUTL
OBWXEHUE Cpe3a Ha CTekne.

X

A [OanHuii Mukponpenapat Owin BeicyweH 6e3 npegsapuTensHoro
yAanewus eogsl. B peayneTate B ueHTpe obpazosanack Aedopmanms
cpe3a B BMAe BHINYKNOW 30HB! BHe (hoKyca.

B  MwukponpenapaT TONbKO YTO U3BNEeUYeH U3 (ProTaLMOHHON EMKOCTU U
ByneT KOpoTKoe BpeMs NPOCYLUEH BEePTUKANLHO Nepes NoMeLeHnem
B CylWMnbHLIA annapar . 3To npegoTepaTuT npobnemy, nokasaHHy
Ha pucyHke A
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[TopoepxaHue onTuManbHOU
TemnepaTypbl CYLLKU

\/ TemnepaTypy B CywWnbHOM annapate cnegyeT MNOCTOAHHO
KOHTPONUPOBATL.

X Ecnu TemnepaTypa B CyWWILHOM annapaTe npeBbiluasT

YCTAHOBMEHHLIE 3HAUYEeHNA. JTO MOXET BbI3bIBaTh MOSBIeHWE

«TENNOBLIX NATEHY» W YYACTKOB HEPABHOMEPHOIO OKPALUMBAHUSA
npenapata

== ’ > A
9
. g ;
P < L gl
v = ‘s ' B4
- "'.\.' = J- Wale. & & s pe.
Ofpasel] cpe3a NpeACTaTEeNbHOM Xeneasl — (POKYC TEpPMUUECKOro

NOBPEXAEHUA AAEpP NPWU BLICOKOW TEMNEpPaType CyLUKW. Takke NPUYUHON
MOXET CNyXuTb HenpasunbHaa nposodka obpasya. Pacnnaenexnue
Aaep BCTpeyaeTca uaue Bcero no nepudpepum obpasuya, obbiuHo B
3NMUTENUANLHOW TKaHW, W BLIPAXAETCA B HEPAaBHOMEPHOW MX OKpacke.
MogobHEM NpoUECcC MOXET TaKKe BblPaXaTbCA MOABMNEHUMEM PO3OBLIX
WK APKOronybrIX NATEH.
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[ POOOITAKNTEINBHOCTE CYLLUKHA

J Hecbxogumoe Tw@arensHo CcnNeaMie 33 MUHUMANLHOA W
M3KCMManeHOH NPOOOITKMTENBHOCTEH CYLUKKH.

X [NpogomeMTENEHOCTE CYLUKM MOXET IHAYUTENEHO M3MEHATECA.
OnuTensHas CyLKa NpY BeICOKUX TEMNepaTypax MoXeT DwiTh
rybuTensHa onAa cpeaos.
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Obpazey cpeza numdaTtuyeckoro yana (H&E), Gonblioe konuyecTso
TpelmH BCNeacTBue ONWUTENLHOW CYLUKM NMPU BLICOKOW TemnepaTtype.
Moxoxwuii 3chdpekT MOXeT AaBaTh TAKKEe U CNULLKOM ANUHHAA NporpaMmma

NPOBOAKM.
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Cracks in block

Causes

-Rapid cooling of high (up to 2 cm) blocks.
-Excessive compression of the block in the microtome clamp.
-Inadequate wax composition.

Solutions

-Do not admit rapid cooling of the high blocks.
-Clamp the block in the clip firmly, but not
excessively. Use paraffin with plasticizers.
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Cutting Problems

1. Cut on an angle

. It is Important to make sectioning cuts that are
perpendicular to the longitudinal axis of the root. This seems
basic, however it is much more difficult to perform and to
sustain throughout the sectioning of an entire segment.
When one cut is made an angle, all subsequent sections will
be at an angle, until a cut is made to renew the perpendicular
surface.

Angled cuts can be identified in the following ways:
. the section or cells within it are oval in shape

. one can focus through several cell layers in one area of
the section

. part of the section appears to be “smeared”
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Cutting Problems

2. Cut too thin

 This problem can be identified Iif a
section has a part missing, and/or it Is not
completely round.

3. Cut too thick

 This problem can be identified if
boundaries within the section appear
exceptionally thick, or if you are able to
focus through several cell layers across
the whole section.
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Cutting Problems

4. Dull Razorblade

Cutting resistance from the blade may
cause the researcher to exert extra
pressure on the segment or to use a
sawing motion with the blade, both without
realizing it. This results in sections that
appear “smeared” or misshapen, usually in
an oval shape.
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Cutting Problems

5. Sections cut In half

 The problem here is that there are too
many sections in the drop of water, and
convection is bringing them back towards
the razor where they are being cut in half.
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General difficulties in microtomy

Experience microtomy purchased not only as practical work, but also during
the accumulation of a certain level of knowledge of physics, geometry and
chemistry.

Monotonous work that requires precise coordination, fine motor skills, stress
of many muscle groups.

Without optimal lighting and excellent quality histological preparations of the
preparation can not be

Equally important proper working conditions, quality equipment and
supplies.

Impeccably fixed and embedded samples prepared with high-quality
reagents make this operation a pleasure.
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