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H wpa tn¢ dtayvwotikig...

OuunBeite nwc...

H diayeipion Twv 1otoloyikwv detypdarwv ano
TOV KAIVIKO KTnViatpo amo tTnv APn Toug £wg

TO 10TOMAOOAOYIKO EpyacTPlO

> Eloaywyn

O KATAMNAOC XEIPIOUOC TWV L1O0TWV amd tnv Sety-
patoAnyia éwg kat TV dei€r Toug OTo EPYOOTH-
plo omou Ba mpaypatomoinBei n 1otomaboloyikn
€€£TOON TOUC €ival ONUAVTIKOC WOTE VA OTTOPEV-
60UV AQUTOAUTIKA QAIVOUEVA KAl OPANUATA TEXVI-
KNG KATA TOUG XEIPIOMOUG TTou Ba pmopouvoav va
KAavouv SuokohdTepnN A Kal adlvatn Tn Sidyvwon.
YNV EpUNVEia, €mong, Twv LOTOTABONOYIKWV EU-
PNUATWY cuPPBANOLY, HEPIKEC POPEC Kabopl-
OTIKA, Ol TTANPOYOpPIieC oV TpooKopifovTal amd
ToV KAIVIKO KTnviatpo. T& kdBe mepimtwon, To Ka-
AUTEPO SuVATO ATOTENECUA EMITUYXAVETAL OTAV
UTTAPXEL OUVEPYATia 1oTOTTABOAGYOU Kal KAIVIKOU
KTNVIATPOU YEYOVOC TTOU TIPOUTTIOBETEL évav KOIVO
Kwdlka emkowvwviag. Mapakdtw mapatiBevtal
TIANPOPOPIEC Y10 TOV EVOESEIYUEVO TPOTIO LOVIO-
moinong/ouvTAPNONG Kal amooToNAC/UETAPOPAC
Setypdtwy 10TWV mou AapBdavovTal Ue OKOTo TV
lotormaboloyikn e€€taon.

> Movipomnoinon lotTwv
MNa v mMAfipn Kal KaAf Tapatripnon Twv loTolo-
YIKWOV TOUWV €ival amapaitntn n KatdAAnAn Kat
TARPNG HOoVIHOTIOINON TOU 10TOU.

H povipomoinon eival amapaitntn Siott:

= MpoAapPavel Tnv autdéAuon KAl TNV avamtuén
Baktnpiwv.

= Alatnpei TNV o Tou BavATOU APXITEKTOVIKN
Sopn TwV 1IoTWV.

= Em@épel TN OKAI}PUVON TWV HOAOKWY (OTWV-
IOTOTEUAYIWV Kal £T01 YivovTal To €UKOAOL Ol
TIEPAITEPW XEIPIOUOI TWV IOTWV.

= AwatnpeEi 1) Kal eVIOXVEL TIG QmAITOUUEVEG 101
OTNTEG TWV LOTWV YIa TN YETETETA EQAPHOYN
BroAoyiKwv Kal XNUIKWV XPWOEWV.

lMNa tnv enitevén Twv mapandvw Ba MPETEL 0 10TOG

VA TOMOOETEITAL OTO POVIHOTIOINTIKO LYPO AUECWS

META TNV AjYn Tou.

H emMoyry Tou povipomointikol mpoodlopiletal
amod To OKOTIO yld ToV oToio 0 10T6¢ Ba unooTei
enefepyaoia kat Ba xpwabei ) Ba diatnpnOei. To
Stédhupa oudétepnc PopUOANCG (BAETE TTOPAKATW)
€ival To Kupiwg xpnaotpomololpevo vypd SioTL &i-
val oupBatd pe TONNEG XPWOTIKEG.

la tnv povigomnoinon xpnotpomolouvtal Sidgopa
XNHMIKA UypA 1 @UOLKOI TTapAyoVTEG OTTWG:

1. ANSeUSEG LY. OPHANSELSN, YAouTapaASel-
on.

2. O&sidwtikoi mapdyovteg m.x. TeTpoéeidio Tou
0o0iou, uTEpUAyyavikd KAALo.

3. Xnuikd petouciwong-mméng mMpwTeivwv (mn-
KTIKOI TTapAyovTeg) T.X. o&Ikd o0&y, HeBUNIKN
AAKOOAN, AlBUAIKT) AAKOOAN.

4. Ouoikoi mapdyovTeg .. BepuoTNTa, PIKPOKU-
pata (povpPVoG HIKPOKUUATWY), PUén.

5. AN\l mapdyovTeg T.X. XYAwptouxog udpdapyu-
POG, TMKPIKO 0&U.

Mapdayovteg ot omoiol emnpedlouv Tn HOVIHOTOI-

non eivat:

= H guykévipwon H*: Ikavomointikr povipo-
moinon pH: 6-8.

= HOegppokpacia (O): KAatAAANAN gival n Beppo-
Kpaoia dwuatiou (av ol loToi povipomolouvTal
yla TTOPATAPNON OTO NAEKTPOVIKO UIKPOOKO-
mo n Bepuokpacia mpoodiopiletal peTal
0-4° Q).
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H wpa tn¢ S1ayvwoTIKAG...

H dieiodutikotnta: H Sielodutikotnta twv
ouviABwV HoVILOTIOINTIKWY gival apyn N TTEpLo-
PLOUEVN. ZUVETTWC HeYANa loTOTEUAXIA SEV [O-
VIoTToloUVTal EMAPKWCE IS1AITEPA OTO KEVTPO
¢ padag Toug pe emakéloubo ol Siadikaoieg
¢ autoluonc va ouveyifovtal.

H wopwTtikéTnTa.

= H OUYKEVTIPWON-TIUKVOTNTA TOU SitaAvpa-

T0G: To OUXVOTEPA XPNOLUOTIOIOUEVO HOVI-
MOTTOINTIKO LYPO, €ival To oudétepo SlaAuua
POPUOANG o€ ukvoTNTA 10% (BAEME: povipo-
moinon “EvépyElEC OTNV KTNVIOTPIKA TTPAEN").
H xpovikn Sidpkeia povipomoinong: H didp-
KEla povipomoinong e€aptdtal and 1o péyebog
TWV 1OTOTEPAYIWY, TO €i60¢ TOu 10TOU Kal TO
€ido¢ TOU povigomolinTikoL. TuvnBwg emap-
KOOV 24-48 wpeg. Npoooxn: n mapateTapévn
TIOPALIOVI TOU 10TOU OTN QOPUOAN TTPOKAAEL
OUPPIKVWON TOU Kal KATAOTPOYr OPIOHEVWV
aAVTIYOVWV.

H oxéon oykou SiaAvpatog uypou / 6yko
16T00: O OYKOG TOU UOVILOTIOINTIKOU UYpPOU
TIPETEL va €ival TOUAAXIOTOV SeKATTAACIOC TOU
OYKOU TOU IOTOTEMAYiOL.

> EVEPYELEG OTNV KTNVIATPIKN TPAEN

Movipomoinon

1.

48

Av n Aqyn Bloyiwv yivetat yia iotomaboloyt-
K €§étaon-81dyvwon pouTtivag, 0 EUKONO-
TEPOG TPOTIOG povIYoToinonG gival n xprion
Stalupatog @oppoAng 10%. Anhadn, apai-
WVOUHE TO EUTOPIKO OKeLAOUA “@OPUOAN"
(formol 1) formalin), pe ameotaypévo vepd oe
avaloyia 1:10.

AlaA\upa @opuoAng 10%

®opuoAn (37-40% Formaldehyde) 100 ml
Aneotaypévo vepd (Distilled water)  900ml

Ateukpviletal 0Tl 0 EUMOPIKOC Kal XPNOIo-
TOIOVUHEVOG OPOG “POPUONN’, AVaPEPETAL O
S1dAupa mepimou 37-40% agpiou @opuardel-
6n¢ o€ vepo pe MPooBeTIKG 10-15% pebavoin
yta TpdANYn TOAUHEPIOUOU.

Av €xoupe Tnv SuvatdtnTa EMAEYOUUE VA HO-
VILOTIOI\OOUUE-CUVTNPAOOVUUE TOV 10TO Of
oudétepo (pubuIoTIKS) StaAupa @opUOANG:
10% oudétepo puBMIGTIKO SidAupa pop-
HéAng

(Neutral buffered formalin)

®opuoAn (37-40% Formaldehyde) 100 ml
Aneotaypévo vepo (Distilled water) 900ml

Movofaciké ewo@opikd vaTplo
(Sodium dihydrogen phosphate Dihydrate,
NaH,PO,.2H,0) 4 g

AIBAcIkO pWOPOPIKO VATPLO, AVUdPpOo

(di-sodium hydrogen phosphate anhydrous,
Na,HPO,) 6,59

Av n AN Bloyiwv yivetal yla EpELVNTIKOUG
oKomouG ival empBeBAnuévo n povigomoinon
1l N ouvtrpnon Twv SElYUATWY va yivetal o€
oudétepo (puBUIOTIKG) SidAupa popUOANG.
IS1aitepn Mpoooyn Sivetal WOTE va AToPEL-
XO¢el n mapatetapévn SldpKeld HovIPOTOIN-
ong n omoia 0dnyei o€ cuppikvwon Tou 1IoToU
AN KL KATAOTPO@H OPICUEVWV AVTIYOVWV.

Av ta 1otohoyikd Seiypata mpoopilovtal yia
efétaon pe avooco@Bopiopd al\d kat o€
TIEPIMTWOELC TTOU TNG LoTOMABOoNOYIKNAG €&¢-
Taong evdéxetal va akohouBriogl avoooioTo-
XNHIKA €§étaon (m.x. o Aepowpata ya T-,
B- AepgokUTTapa, avixveuon avilydévwy Lwv,
Seikteg kakonOelag kAm.) Oa mpémel va yive-
Tal OuVEVVONON HE TO 1IoTOTMABONOYIKO Epya-
OTNPIO TIPOOPICHOU TWV SEIYUATWY Yyld TOV
KaBopIopo TOU TPOTIOU HovihoToinong Tou
TIPETIEL VA €QAPHOCOEl apoU WG yVwoTo KA-
mola avTtlydva KataotpépovTal o€ Slalupata
POPUOANG, EVW TTOANG QVTIOCWUATA avTISpouV
pévo o€ Topég YUEEWC (cryosections). XTI¢ Te-
PUTTWOELC AUTEC TIPETTEL KAL TIAAL VA ATTOPEVYE-
Tal N mapatetapévn SIAPKELD OVIHOTIOINoNG
n omoia odnyei o€ KATACTPOPN AVTLYOVWV.

Av n 1otomaBoloyikr e€étaon mpdKetal va
Yivel o€ TOpéG PUEEWG O 10TOC YPUXETAL OF
Vypo alwto. Ta loToTERAXLa ToMoBETOUVTAL O
alouuivéxapto Kat eppubifovtal yia éva Ae-
TITO OTO UYPO AfwTo. X TN CUVEXELD Kal LEXPL
va armootalouv Siatnpouvtal o€ Babeld kata-
PYuén (@: -60 éwg -80 °C).

Av 0 10TOG IpOKelTal va e€eTtaoTtel 01O NAe-
KTPOVIKO MIKPOGKOMIO EMAEYOUHE VA HO-
VILOTIOI|OOUME-CUVTNPIOOULUE TOV 10TO Of
yhoutapaAdelidn 4% 1 mapa@oppaldelidn
10%. Ta mapandvw StaAvpata SiatnpouvvTal
o€ PU&n (O: ~4°C).

Y& MEPUMTWOEL, “emeiyovoag Bloygiag”’ (O1-
evépyela ¢ e§€taong katd tn SlapKela Tou
XElpoupyeiov) o 10To¢ Tepayietal oe Aemtd
TEUAXIO KAl povipoToleital o€ €181k6 aAKoo-
Aouyo Sidhvpa .. SidAupa Clark’s | povipo-
moiNtikd Carnoy’s 1 yivetal povigornoinon o€
Katapuén f o€ POUPVO UIKPOKUHATWV.

Awavpa Clark (Clark’s solution)
AmnoAuTtn ahkodAn (Absolute alcohol) 75 ml
KpuoTtoMiko oo of¥ (Glacial acetic acid ) 25 ml

MovipomoinTtiké Carnoy (Carnoy’s fixative)
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AnéAuTtn aAkooAn (Absolute alcohol) 60 ml
XAwpoopuio (Chloroform) 30ml

Kpuotaliké ofikd ofU (Glacial acetic acid) 10 ml

> Emonpavoeig 660 apopa otn

Siaxeipion Twv povipomonti-
KWV UypWV Kal TRV EMAOYN TWV
Soxeiwv 1otV

= H povipomoinon Ba mpémel va yivetal auéowg

META TN AP TOU 10TOU WOTE Va amo@euxBouv
Ol AUTOANUTIKEG AANOIWOEIG. XTIG TIEPITTWOELS
mou Sev givat duvatn n dueon povipomoinon
Twv 1oToAoyIKWV Setypdtwy Ba mpémet va Si-
atnpouvtal og mepIBAN\ov pe vypacia (ta Tu-
Aiyoupe o€ yala eumoTIOpéVn O€ QUOIONOYIKO
0pO) Kal va TOMOBETOUVTAl TO CUVTOUOTEPO
Suvatd oTo povipomoInTiké vypd.

Mo tnv poviporoinon Kat HETAgopd Twv Sety-
MATWV va NV XPNOIUOTIOIOUVTAL TIEPIEKTEG E
OTEVO OTOUIO KABWG Ol LoTO( € TN povipomoin-
on yivovtal okAnpoi Kal Xavouv tnv eAACTIKO-
NTA TOUG UE aTOTENECHA Va gival aduvatn n
e€aywyr Toug amo Tov TEPIEKTN.

Av 0710 S1dAUPA POPUOANG SIATIIOTWOOUUE TNV
TTAPOUGCIa AEUKWV KPOKISWV auto onuaivel ot
€xel MEIWOEL N 1oXUE TOU Kal €ival akaTtAAANAo
yta xprion.

Ol Xelplopoi Pag PE TA POVIMOTIOINTIKA uypd
(oNSe0SeC — POpPUOAN) TIPETEL VA Eival TTPOOE-
KTIKOl AOyw TNG TO&IKOTNTAG TOUG. Agv TIPETEL
va €pXovTal o€ EmaQr Ue To S€pa 1 Toug BAev-
voyo&voUuG JaG 1 va EI0TIVEOVTAL. € TIEPITTTWON
atuxnuatog Eemiévoupe pe a@bovo vepd Kal
O€ 0 00B0PEC KATAOTACELS ETIIKOIVWVOUE HE
TO KEVTPO SNANTNPLACEWV.

Ewova 1 (a, B). Meyda tototepdyto 1} ONOKANpa
opyava xapdooovtal oe Pabog woTe va emTuyxdve-
TOL ETAPKTC LOVLIHOTIOM O XWPIG Vot AANOIOVETAL T)

GULVOAIKT] EIKOVA TOUG.

H wpa tn¢ S1ayvwoTIKAG... @

> Awayeipion 1o0TWv, opyavwv 1

IGTOTEpAYiWV

Emeidr, omwg mpoavagépinke, n SiEloduTIKS-
TNTA TWV HOVIMOTIOINTIKWY VMKWV gival TrEPL-
oplopévn, peydha tototepdyla Sev povIpoTIoL-
oUuVTal EMAPKWC IO1AITEPA OTO KEVTPO TOUC, UE
enmakolouBo ol Siadikaciec autoAuong va ou-
vexiCovtal. MNa amoteheopatiki povipomnoinon,
TO LIOTOTEPAXIQ TIPETTIEL VA £XOULV TTAXOG MIKPO-
TEPO amod 1-2cm (16aVIKO TIAXOG PIKPOTEPO TOU
0,5 cm). Kabwg, 6pwe, gival onuavtiko o mabo-
AoyoavaTtouog va €xel TN GUVOAIKH €IKOVA TOU
10ToU TTov e€alpEOnKe Kal va emMAéyeL 0 iSlog Ta
loToTEpAyIa Tov Ba e€eTa0TOLY, Eival TTPOTIHO-
TEPO Ta PEYANA IOTOTEPAXLO VO XapAGGovTal
o€ BdBoc¢, wote va SIEUKOAUVETAL O EUTTOTIONOC
TOUG, XWPi¢ OpWE va Sratépvovtal mMARPwWG
(Eikova 1q, B). Auto €ival 18laitepa oNUAVTIKO
OTIC TIEPIMTTWOEL, TWV VEOTIAAOUATWY, OTIOU
OTIC AMAUTOUUEVEG €EETACEIC €ival Kal O ENEY-
XO0G TWV XEIPOUPYIKWV XEINéWV TOU (0TOU
mou e€alpébnke, wote va Slepeuvnbei av n
e€aipeon Tou Atav emapkng (oAkr). 16avika,
OTIC TTEPIMTWOELG TTOU ATTAITEITAL O ENEYXOG TWV
XELPOUPYIKWV XEVEéwV, Ta dpla TG palag mou
e€a1pednke Ba mpémel va xpwpatifovral Ye -
S1kn peAavn (Ewkova 2a, B). Etol, o mepintw-
on Slatoprig Tou toToTEPayiov, sivat Suvatr n
aAvVaYVWELoN TWV EWTEPIKWY OPIWV TOu.

‘Otav 10 péyeBo¢ Tov 16ToU 1oV €aIpEOnKE
gival e§apeTIKA peydalo 1y TPOKeLTal yia OAG-
KAnpo 6pyavo (m.x. omA\fRvag, HaoTog) waoTte
va egival aduvatn n HETaPoPA Tou XwpIg va
TEPAXIOTEL, €ival onUAVTIKO va amooTENNETAL
OTO LOTOTTABOAOYIKO EPYAOTPIO PWTOYPAPIa
1 a6 oxnuatoypd@nua, ota onoia va Emon-
HaivovTal To péyeBog Tou IoToTEUaYIOU TIPLV TN
Slatopn Tou Kal To onueio amd omou €xel An-

Ewkova 2 (a: K&To MPAVELD, B: GV ETTLPAVELX).
Tlot TV €AEYXOGTWY XELPOUPYIKWY XENEWV, Tat dptLor
NG palag mov e€atpébnke xpwpatiCovral pe eldikn
pehévn. (Ao to apyeio Tov Av. KaBnyntr A. Ta-

né{oylov)
-

Hellenic Journal of Companion Animal Medicine « Volume 2 « Issue 2+ 2013 49



@ H wpa tn¢ S1ayvwoTIKAG...

TR
il i
i
TR

Hmm

I

IR
i

i

I

—
—
- —
= —
-
—
—
—
—
-
- —

di

Ewova 3 (a, B, y; 8). [ototepdyia oy pikpov peyéBoug TomobeTovvTaL GTO HOVIHOTIOMTIKO LYPS péoa e eldi-

KEG KAOETIVEG.

@Bei To Seiypa mou amooTéNeTAL.

‘Otav 10 péyedog Tou 16ToL Tou €alpEOnke
gival e§AIPETIKA MIKPO (UUENOG TWV 00TWV,
S1adepuikn Plovia fmatog, Ploieg veppoy,
€VOOOKOTIIKEC BloYiec pviIkoU 1 yaOoTPIKOU
BAevvoyovou, KATI) CUCTHVETAL TA LIOTOTERAXIA
va TomoBeToUVTAl OTO HOVIMOTIOINTIKO LYpd
TUAlypéva o€ SINBNTIKO XapTi i} o€ €101KES yia
TO OKOTIO AUTO KaoeTiveg (Eikdva 3a, B, Y, 6).
Av Ta 10TOTEPAXIA TTIOU a@alpédnkav KaAU-
TITOVTAL OO MEYAAN TOOOTNTA A{UATOG OU-
oTrveTal va EemMévovTal e QUOIONOYIKO 0pO
TPV TomoBeTNBOUV OTO HOVIMOTIOINTIKO LYPO
KaBwg n mapouaia Tou aipatog kabuoTtepei T
Sladikacia TG povigomoinong. EvaAlakTikd
OUCTHVETAL N amopPPIPN TNG POPUOANG HETA
amnod 24 WPEG Kal n TomoBétnon véag.

Eidikd yia tig Bloyieg S¢puatog, givat onpavti-
KO va armooTEANETAL OTO I0TOTTABOAOYIKO Epya-
oThplo éva am\d oxnuatoypd@nua oTo omnoio
va emonuaivovtal Ta onueia amo 0mou £xouv
AnoBei Ta Seiypata kaBwg Kal oL TIEPIOXEG OTIG
omois¢ evtomifovtat ot alowwoslc (Eikova
4qa,B).

50

> EISIKEG TEPIMTWOELG IOTWV

Oota

H povipomoinon Twv ooTtwv yivetal oe SidAupa

Ewova 4 (a, B). YdSetypa oxnpatoypapripatog
GTO OTI0(0 ETMONMUAIVOVTAL Tot OTHEI ATTO OTTOV
éxouv AnoOei ta Selypata (BEAn) kabmg kat ot
TIEPLOXEG OTIC OTT0lEG vTOTTilOVTaL Ol AANOLOTELG

(kOKAot).
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POPUOANG, OTIWGE KAl Yia TOUC UTTOAOITTIOUC LOTOUC.
H Sadikacia apardtwong emakoAouBei TG povi-
poroinong Kat yivetal oTo 1oTomaboloyIKo epya-
OTAPLO 2 TEPITTOU NUEPEG UETA TNV HOVIUOTIOINON
O€ POPUOAN.

Y€ TEPIMTWOEL AKPWTNPIAGHOU TTou (NnTeital N
lotormaboloyikn €€€Taon Tou 00TOU, agalpovvTal
10 Sépua Kal Ta HOAAKA popla TTou To TEPIRAN-
Aouv Kal EMAEYETAL TO IOTOTEUAXIO TOU OOTOU TTOU
emBupoLe va e€etaoTel. Av auto Sev gival Suva-
TO va yivel Apeoca 0To Xelpoupyeio, Slatnpouue To
AKPWTNPIACHEVO GKpo o PUEN (4 °C) péxpl va
Tipaypatomoinei n agaipeon TwWv yupw IOTWV.

Mntpa

3TIC TTEPIMTWOEIC WOBUKUOTEPEKTOUNG OTIC OTTOi-
£C AMOOTENETAL YIa TTAOOAOYOQVATOMIKN £€€TOON
0oAOKANPEN N pRTEAa, Slatéuvoups ta dvo képata
HOVO OTNV TTAAYLA EMPAVEIA TOUG, WOTE VA TTAPa-
HEVOUV EVWUEVA OTO OWHA TNG, KAl 0T CUVEXELQ,
€AV TIPOKELTAL VIO PATPA peyoAdowpou {wou, Xa-
pAocooupe eykdpola Ta képata avda 1-1,5 cm.

‘Evtepo

Ta mpog e€£Ta0N IOTOTEUAKIO TOU EVTEPOU UITOPEL
va gival Tepdyta mou eNeOnoav evEooKomIKA 1
VA AImOTEAOUV TUAMATA TOU EVTEPOU TTOU TTPONA-
Bav amd evtepotopn f evtepekToun. Ot Bloyieg
TOU €VTEPOU TIOU eAAPONCAV €VSOOKOTIKA, Ol
omoiec gival ouvnBw¢ peyéBoug KePANAG Kap@i-
Toac, mpémnel va tomoBetouvTal petadl @UAwV Si-
NONTIKOU XapTIoU 1} o€ EISIKEC KAOETIVES Kal EUOUG
QUECWC OTO HOVIHOTTIOINTIKO LYPO. Oc0o agopd ot
TUAMATA TOU EVTEPOU TTOU €XOUV An@Oei PeTd amo
evrepekTopr, Vo TPdTOL TPoTEiVOVTAL Yia TN
Slayeipton Toug: 1) ZTO TUAHA TOU EVTEPOU TTOU
£XEL ATTOKOTTE( ATTOLAKPUVOULIE TO TIEPLEXOUEVO Ol
OXETEVOVTAC TIPOCEKTIKA (PUCIONOYIKO 0O HE HIa
oUupLyya xwpic BeAova. ZTn ouvéxela yepi(ou e To
€VTEPO UE QPOPUOAN Kal To TomoBetoupe os So-
XEI0 POPUOANC. Mg auTtodv Tov TPOTo amo@evyeTal
N CUUTTTWON TWV TOIKWHUATWY TOU KAl N KATAGTPO-
®N Twv Aaxvwv. Meta Tn povipomnoinon yivovtal
TOUEG TOU EVTEPOU EiTE EMMUNKELG EITE EYKAPOIEG.
2) To TUAMA TOU EVTEPOU TTOU €XEL amoKoTel Sla-
voiyetal Je PaAidl Katd PAKOG TNG TPOCQUONG
TOU PEOeVTEPioU. To AVOIKTO TAéOV TUAMA TOU
EVTEPOU EEMAEVETAL TIPOOEKTIKA WOTE VA ATTOUA-
KPUVOE( To mePleXOUEVO TOU Kal KaBnAwvetal o
TEUAXLO PENNOU LE TO BAEVVOYOVO TIPOG TA EMAVW
(Eikdva 5) Kal 0T OUVEXELA TOTTODETEITAL OTO [O-
VIHOTIOINTIKO VYPO. Me auTtdv Tov TPOTIO TO TUAMA
TOU eVTEPOU TApPApével mimedo. Te avtiBetn me-
pimTwon cuoTmATal 0 PUTKOG XITWVAG KAl TO EVIEPO
avadimwveTal.

H wpa tn¢ S1ayvwoTIKAG... @

Ewova 5. [0TOTEUAXIO EVTEPOL: PETA TNV EVTEPE-
KTOWI) TO TUIHA TOV eVTEPOL SlavoiyeTart Kat Kobn-

A@VeTatL oe TEUAXLO peANOD.

Mueg

H kaBrAAwon 1010l o€ TeEPAxIo PeANOL 1) G YAWO-
oorieoTtpo gival emPePAnUEVN KAl OTNV TIEPIMTTW-
on Bloyiag puode, 816TL n cuOTAoK TOU EMIKAAU-
TITEL TUXOV UTTAPXOUCEG OANOIWOELG. H KaBnAwon
TIPEMEL va yiveTtal Katd Tnv KatevBuvon Twv Hui-
KWV VWV (Elkova 6). EvaAakTikd, eppamntiletat to
IOTOTEPAXIO OE PUGIONOYIKO 0pO yia 15-30 Aemtd,
WOTE va PewBoLV ta amoBéuata YAukoyovou Kat
peTA ToToBETEITAL OTN YOPUOAN.

'Opxeig

‘Otav n otomaboloyikry €€€Taon Twv OPXEWV
yiveTal yla €peuvnTikoUG OKOTIOUG 1 Kal O€ TIEPL-
TITWOELG TTOU €MOIWKETAL N EKTIUNCN TWV Xopa-
KTNPIOTIKWV TWV OTIEPUATIKWV KUTTApwv (T.X.
alwoomeppia/oMyooTepuia) EMAEYOUUE VA HOVI-
pomoirjooupe Tov 10Td o€ StdAupa Bouin (Bouin'’s
solution).

AwdAvpa Bouin (Bouin’s solution)

Kopeopévo udatikd SidAupa mKpIkoL 0w
(Saturated aqueous picric acid solution) 75ml

D®opuoAn (37-40% GopuaArdeiidn) 25ml
KpuoTtaliké o&iko o&u (Glacial acetic acid)  5ml

To StaAupa Bouin €xel peydhn StelobuTtikOTNTA KAl
AQPHVEL TOV LOTO HOAAKO.

pér -

Ewova 6. Iototepdyto puog: ot Proyieg pucov kadn-
Aovovtat oe Tepaxio peAAod Katd Ty Katevbuvon

TOV HUIKOV VOV.
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> Alayeipion I0TWV Kat opyavwv
vekpou {wov

Y€ MEPUTTWOELG OTTOL N AYN 0pyAvwV Kal 10TWY,
TIPOKEIWEVOU va Tipayuatonolnfei 1otomabolo-
yikn €€€taon, yivetal and vekpd (Wo o Tpomog
Slaxeiptong Touc givat o i51o¢ OTWG TEPLYPAPNKE
péXPL TWpA. MapakdTw mePIyPAPETAL O TPOTOC SI-
axeiplong Tou eyke@daiou.

Eykégpalog

O VEUPIKOC 10TOC epPavilel TTOAND GUVTOUA HETA-
BavATieC AUTONUTIKEC METAROAEC, Ol oTToie gival
Suokoho va SlakplBouv amd mPoOoPATEC AANOL-
WOoEeIC ekUAONG. ETol yla KaAUTtepa amoTtelé-
opaTa Ba TIPEMEL O €YKEPANOC va TOoToDETETAL
O€ HOVILOTIOINTIKO UYPO €UBUC AUEOWE UETA TNV
e€aipeon Tou amd 1o Kpavio. H teheutaia pAAL-
OTa EVEPYELD TIPETTEL VA TIponyeital omolaodnmo-
T€ AANC €€€TaoNC OpyAvWY O€ TIEPITTTWOELG TTOU
UTTAPXEL IOTOPIKO AANOIWOEWY TOU gyKE@ANou. H
aAaToUXoG POPHUOAN €ival TO HOVIHOTIOINTIKO ETTL-
AOYNC OTNV TIPOKEIUEVN TTEPITTTWON EMELSN O 1I0TOC
TIAPAMEVEL HAAAKOG EWTEPIKA Kal €TOL au€dveTal
n SlelodbutikOTNTA NG POPUOANG. Metd amd 24
WPEC ATTOPPITITETAL N POPUOAN, O EYKEPANOC TE-
payietal eykapoiwg og Tpuipata mayoug 1 cm me-
pimou kal TomoBeTeital o€ véa OPUOAN Yia TEAIKN
povipormoinon.

10% &ialuvpa ahatovyou (poppHoAng

DQopuoAn (37-40% Formaldehyde) 100 ml

XAwptovxo vatplo (Sodium chloride, NaCl) 90 gr

Nepo Bpuong ( Tap water) 900ml

> MapameUnTIKO yia icTtomabolo-

YIKN €§étaon
2TO TTOPATIEUTITIKO TIPETIEL VA AVAPEPOVTAL:

= Ta ototxeia Tou {Wou (nAIKia, PUAO, GUAR).

= TO 10TOPIKO (6KTOC AMO TN CUPMTWUATOAOYIA
Va aVa@EéPETalL Kat av €xel yivel Bgparmeia kat Tt
€idouc kabwg autr evdéxeTal va emnpeadlel TNV
10TomoBoAOYIKN EIKOVA).
H kAwvikn Siayvwon 1 Slagopikn diayvwon.
Anotedéopata AMNwv e€eTACEWV (TT.X. AKTIVO-
AOYIKOG, UTTEPNXOTOMOYPAPIKOG EAEYXOC Kal
151aiTEPA ATMOTEAEOATA KUTTAPONOYIKWV €€€-
TACEWV 1 TIPONYOUUEVWY 1OTOTTAOOANOYIKWV
e€eTa0ewV). H mapoyn autwv Twv minpogopt-
WV, oVPPANel 0T cwoTr Sidyvwon Kal ETTOE-
VWG 0TNV KAAUTEPN TTPOOTACIA TNG UYEIQS TOU
(wou.

= O 1pémog APYNG Tou Seiypatog (ONIKN EKTOUN,
HEPIKN ekTopn, Anyn Ployiac, avappoenon
KTA.) Kal €4V amOOTENNETAL OAOKANPO TO 1OTO-

TEPAYXIO TTOU APAIPEONKE 1| HOVO TURAHA AUTOU.
Av n AYn Twv BloPiwv éxel yivel evE0oKOTIKA
1] O€ TIEPIUTTWOELG TIOU €€l XpnotuomolnBei dia-
Beppia, auTtd MPETEL va EMONUAIVETAL WOTE va
MNV TTOPEPUNVEUTOUV TUXOV BAABEC TOU 10TOU
TOU TTIPOKANBNKAV amd TOuG XEIPIOUOUG,.

= H nuepounvia AQYNC-povigomoinong Twv
LOTOAOYIKWV SEIYHATWV.

> AmMooToAR

= Ta Soxeia pe Toug 10TOUG O StoAUpaTa @op-
MOANG Tpémel va tomoBeTouvtal o€ KIBWTIO
ME €MOPKN TTOCOTNTA ATTOPPOPNTIKOU UAIKOU
(mx. XopTi) WOTE va AVTILETWIIIOTOVV TUXOV
Slappoéc. To ib1o 1oxvel kat yla ta Slalvpata
YAouTapaASelidng Kal mapa@opuardelionc.
ITNV TEPIMTWON TOoU, TNG AMOOTOANG TWV
Setypdtwv €xel mponynOei mapapovry Toug yla
TOUAAXIOTOV 24-48 h G€ POVILOTIOINTIKO LYPO
Sekamhdotou dykov, gival Suvato ta deiypata
va TornoBeTnBoUv o€ MEPIEKTN KAl PE UIKPOTE-
PN TOCOTNTA POVIMOTTOINTIKOU LUYPOU WOTE va
O1eukoAUVOEL N peTaopd Kat va amo@euyxBolv
Slappoég Tou vypou. H amooToAr] Tou UAIKOU
yivetal o€ Beppokpacia mepiBailovtod.

= Q1 10710i Tov €xouv katauxBei TomobeTouvTal
0€ MAAOTIKO TTEPIEKTN TTOU €Xel TPOoWUXOE( Kal
OTn OuVEXela o€ KIBWTIO amd QeAI(ON TTou Tie-
PLEXEL EMAPKN TToooTNTA {NPOU Tdyou. Emon-
MaiveTal 0TI LETAPEPETAL UAIKO O€ Enpo TTayo.

B Q1 TIEPIOOOTEPEG ETAIPEIEG UETAPOPAG ava-
Aaupdvouv tnv amooTtoAn Twv SelyUATWV. €
OPICHEVEC TIEPITTTWOELG amarteital n ovvtaén
BePaiwong o0t To BIOAOYIKO UAIKO TIOU HETA-
@épetal Oev gival HOAUOUATIKG Kal emMiKivéuvo
yta tn dnpoacia vyeia, KATL Tou OVTWG IoXVEL yIa
10TOUC 0€ S1IAAUATA POPUOANG.

> Mpotewvopevn BiBAloypagia
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Time for diagnostics...

Remember how...

Tissue handling by the practitioner; from
collection to submission of the sample to the

histopathology lab

> Introduction

Proper handling of tissue samples from
their collection to their submission to the
histopathology lab is crucial, so that autolysis
(self-digestion) and technical errors, that would
render the diagnosis difficult or even impossible,
can be avoided. Furthermore, the information
provided by the practitioner sometimes
contributes decisively to the interpretation of
the histopathological findings. In any case, the
best possible result is achieved when there is
collaboration between the practitioner and the
histopathologist, implying a common frame of
reference in communication. Below is detailed
information about the appropriate fixation/
preservation and submission/shipping of tissue
samples that are obtained for histopathological
examination.

> Tissue fixation
Appropriate and adequate fixation of the tissues is
required for an efficient histological observation.

Fixation is essential because:

= |t prevents bacterial
decomposition.

® |t stabilizes tissue architecture of the original
living state.

= |t hardens the soft tissues, facilitating further
processing.

= |t maintains or even enhances the properties
of tissue that are required for subsequent
biological and chemical staining.

In order to achieve the above, the tissue should

autolysis  and

be placed in the fixative immediately after its
collection.

The choice of fixative is determined by the
purpose for which the tissue will be processed
and stained or preserved. Neutral formalin
solution (see below) is the most commonly used
fixative because it allows further staining of tissue
with a variety of reagents.

Fixation requires the use of chemical or physical
agents such as:

1. Aldehydes e.g. formaldehyde, glutaraldehyde.
Oxidizing agents e.g. osmium tetraoxide, po-
tassium permanganate.

3. Chemical protein denaturating agents (co-
agulants) e.g. acetic acid, methanol, ethanol.

4. Physical agents e.g. heating, microwaving,
freezing.

5. Other agents e.g. mercuric chloride, picric
acid.

Factors affecting fixation:

= Hydrogen ion concentration:
fixation pH: 6-8.

= Temperature (T): fixation at room temperature
is sufficient (for electron microscopy the
appropriate temperature for fixation is 0-4°C).

= Penetrance: The penetrance of common
fixativesis slow or limited. If specimens are very
large the fixative cannot penetrate and reach
the center of the sample. As a result autolysis
may occur in the center of thick tissues.

= Osmolarity.

= Concentration

Optimum

of fixative: The most
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commonly used fixative is neutral ~ formalin
10%. (see: fixation “in practice”).

Duration of fixation: The fixation time
required depends upon the size of the sample,
the nature of the tissue and the type of the
fixative. Standard fixation time is 24-48 hours.
Caution: over fixation of tissue in formalin
causes its shrinkage and impairs tissue
reactivity.

Volume ratio of fixative to tissue: The fixative
volume should be at least ten times the tissue
volume.

> In practice

Fixation

1.

54

When the tissue is collected for routine
histological evaluation, the most commonly
used fixative is formalin 10%. To achieve the
above concentration the commercial product
“formol” or “formalin” has to be diluted with
distilled water in 1:10.

10% formalin solution

Formol (37-40% Formaldehyde) 100
ml
Distilled water 900ml

It is noted that the commercially used term
“formol” refers to a solution of about 37-40%
formaldehyde gas in water with the addition
of 10-15% methanol stabilizer to suppress
polymerization.

If possible, it is best to use neutral buffered
formalin for the fixation of the sample.

10% Neutral buffered formalin
Formol (37-40% Formaldehyde) 100ml
Distilled water 900ml

Sodium dihydrogen phosphate Dihydrate
(NaH,PO,.2H,0) 49

Di-sodium hydrogen phosphate anhydrous
(Na,HPO,) 6,59

When biopsy is performed for research
purposes, it is imperative that the tissue is
fixed and maintained in neutral buffered
formalin solution. It is critical to avoid
prolonged fixation, because this would cause
shrinkage of the tissue and destruction of
certain antigens.

When the tissue is collected for
immunofluorescence or in case that
immunohistochemical examination may
be performed after the histopathological
evaluation (e.g. in case of T- or B-cell
lymphoma, detection of viral antigens or
indicators of malignancy etc), the practitioner
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should contact the histopathology lab for
determination of the fixation agent, since
some antigens are destroyed in formalin-fixed
tissues, while others can be detected only in
cryosections. In such cases, it is again critical
to avoid prolonged fixation because it impairs
tissue reactivity.

If the histopathological examination will be
performed in frozen sections, the tissue
must be frozen in liquid nitrogen. For this
purpose, the tissue is wrapped in aluminum
foil and immersed in liquid nitrogen for one
minute. Then it must be kept frozen (T: -60 to
-80 °C) until it is admitted to the laboratory.

If the tissue is going to be examined using
electron microscopy, it should be fixed
and maintained in glutaraldehyde 4% or
paraformaldehyde 10%. The above solutions
are stored under refrigeration (T:~4°C).

In cases of “emergency biopsy” (performance
of the examination intra-operatively) the
tissue is sliced into thin pieces and is fixed in
special alcohol solution e.g. Clark’s solution or
Carnoy's fixative or it is fixed by freeze fixation
or microwave heating.

Clark’s solution
Absolute alcohol 75 ml

Glacial acetic acid 25 ml

Carnoy'’s fixative

Absolute alcohol 60 ml
Chloroform 30 ml
Glacial acetic acid 10ml

> Comments regarding the

management of the fixative
solutions and the choice of the

tissue containers

Tissues must be fixed immediately after
collection, in order to avoid autolysis. When
immediate fixation is not possible, tissues
should be preserved in humid conditions
(wrapped in gauze soaked with saline) and
placed as soon as possible in the fixative.
Containers used for fixation and shipping of
samples must be wide-mouthed because
fixation makes tissues firm and inelastic and
thus impossible to be taken out of a narrow
container after they are fixed.

If the formalin solution develops white flocs,
this means it has lost its efficiency and should
be discarded.

Fixatives (aldehydes — formol) should be

2013
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handled with caution because they are
toxic. They should not be inhaled and skin
and mucous-contact should be avoided. In
case of an accident the affected area should
be rinsed with water and in more severe
cases emergency help should be sought by
contacting the poison control center.

> Tissue handling

As previously mentioned, the penetrance of
fixatives is limited. Thus, fixation, especially
in the center of large specimens could be
inadequate and as a result autolysis could
continue. For proper fixation, specimens
should be less than 1-2 cm thick (ideally less
than 0.5 cm thick). However, it is important
that the pathologist has an overall view of
the whole tissue that has been removed, so
that he can choose himself the tissue samples
that will be examined; thus, it is preferable for
large samples to be deeply incised to facilitate

Time for diagnostics... @

Picture 1 (a, b). Large tissue samples
or whole organs are deeply incised to
achieve full fixation without altering

their appearance.

penetration, without being completely
dissected (Picture 1a, b). This is particularly
important in the cases of neoplasms, in which
the pathologist, by examining the surgical
margins of the tissue, has to determine if the
neoplasm has been completely excised. Ideally,
in cases that surgical margins examination is
required, tumor resection margins should be
stained with special ink (Picture 2a, b). Thus,
in case of tissue dissection, recognition of
margins is possible.

When the specimen is extremely large or
involves a whole organ (e.g. spleen, mammary
gland) it might have to be dissected before its
shipment. In such cases, it is important that
a photo or a drawing showing tissue original
size and anatomical site is sent along with the
sample.

When the specimen is extremely small (bone
marrow, transcutaneous liver biopsy, kidney
biopsy, endoscopic biopsies of the nasal or
gastric mucosa etc) it is recommended that it

Picture 2 (a: bottom surface, b: upper surface). For the examination of the surgical margins, tumor resection
margins should be stained with special ink. (From Associate Professor’s L.Papazoglou archive)
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Picture 3 (a, b, ¢, d). Very small specimens are placed in the fixative within biopsy cassettes.

is placed in the fixative wrapped in filter paper
or within biopsy cassettes (Picture 3a, b, ¢, d).

m |f the tissue samples are covered with blood,
it is recommended that they are rinsed with
saline before being placed in the fixative,
because blood delays fixation. Alternatively, it
is recommended that the formalin is discarded
and replaced after 24 hours.

® Skin biopsies should be shipped along with an
image showing the exact anatomical site they
have been removed from and the location of
the lesions (Picture 4a, b).

Picture 4 (a, b). Sample of a drawing which
indicates the anatomical sites the samples have
been removed from (arrows) and the location of the
lesions (circles).

> Tissues that require special
handling

Bones

Formalin is used for bone fixation, as in other
tissues. After approximately two days in formalin
bones are demineralized in the histopathology
lab.

For the histological examination of bone tissue
from an amputated limb, skin and surrounding
soft tissues should be removed before the sample
is collected. If this dissection cannot be carried out
right away in the operating room, the amputated
limb should be stored under refrigeration (4 °C)
until the removal of the surrounding tissues.

Uterus

In cases of ovariohysterectomy the whole uterus
is shipped for histological evaluation. The two
horns must be incised only on the lateral surface
so that they remain attached to the body of
uterus. The uterus of large animals should be
incised per 1-1,5cm.
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Picture 5. Tissue sample from the intestine: after enterectomy the sample is opened and pinned down on a cork

board.

Intestine

Samples from the intestine include biopsies
obtained endoscopically or parts of the intestine
excised during enterotomy or enterectomy.
Endoscopically obtained intestinal biopsy
samples, which have usually the size of a pin
head, should be placed without delay in the
fixative wrapped with filter paper or within biopsy
cassettes. Two ways of handling arerecommended
for parts of intestine removed by enterectomy:
1) The excised part of the intestine is rinsed with
saline which is carefully injected into the lumen
using a syringe without needle. Following, the
intestine is filled with formalin and placed for
fixation. This way, collapse of the intestinal wall
and damage of villi are avoided. The intestine can
be sectioned longitudinally or transversely after
the fixation. 2) The excised part of the intestine
is incised along the mesenteric side. Following,
it is rinsed thoroughly to remove the intestinal
content and it is pinned down on a cork board
with the mucosa facing upwards (Picture 5). Then
it is placed in the fixative. This way, the intestine
remains flat. Otherwise, contraction of the muscle
layer would lead to intestinal folding.

Muscles

It is imperative that muscle biopsies
are pinned down on a cork board or
tongue depressor, otherwise muscle
contractions will mask any existing
lesions. Pinning down must be
performed along the longitudinal
axis of the muscle fibers (Picture 6).
Alternatively, the tissue, before being
placed in formalin, must be placed
in normal saline for 15-30 minutes,
so that the glycogen reserves are
reduced.

Testis

When histological examination of testes is
performed for research purposes or when
sperm cells structure must be evaluated (e.g. in
azospermia/oligospermia) the fixative of choice is
Bouin’s solution.

Bouin’s solution

Saturated aqueous picric acid solution 75ml
Formol (37-40% formaldehyde) 25ml
Glacial acetic acid 5ml

Bouin’s solution penetrates rapidly and does not
cause hardening of the tissue.

> Handling of tissue and organs of

dead animals
When organs and tissues intended for
histopathological evaluation have been collected
from deceased animals, they are handled the
same way as previously described. The following
describes the proper handling of brain samples.

Picture 6. Tissue sample from muscle: biopsies are pinned down in

parallel to the long axis of the muscle fibers.
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Brain

Post-mortem the nervous tissue exhibits very
soon autolytic changes, which cannot be easily
distinguished from early degenerative lesions.
To obtain best possible results, the brain should
be placed in the fixative immediately after its
removal from the scull. When there is a history of
brain lesions, removal of the brain from the scull
should precede any examination of other organs.
In such cases formalin saline solution is the
fixative of choice because it prevents hardening
of the tissue externally, increasing the penetrance
of formalin. After 24 hours the formalin solution is
discarded, the brain is transversely dissected into
1cm thick slices and placed in fresh formalin for
full fixation.

10% Formalin saline solution

Formol (37-40% Formaldehyde) 100 ml
Sodium chloride (NaCl) 90 gr
Tap water 900ml

> Referral form for

histopathological examination
The form must contain:

® The animal signalment (age, gender, breed).

® The animal history (besides clinical signs, pre-
vious treatment should be indicated, because
it may affect the histological features).
Clinical or differential diagnosis.
Other tests results (e.g. radiological, ultraso-
nographic evaluation and particularly results
from cytological or previous histological ex-
aminations). This information contributes to
accurate diagnosis and protection of the ani-
mal’s health.

= The way of sampling (total or partial resection,
biopsy, aspiration etc.) and whether the whole
tissue that has been removed is being shipped
or only a part of it. It should be noted whether
the biopsy has been obtained through endos-
copy or if diathermy has been used, so that any
tissue damage caused by manipulations will
not be misinterprinted.

® Date of obtaining/fixation of the histological
samples.

> Shipment

= Sample containers with formalin should be
placed in a box containing enough absorbent
material (e.g. paper) in order to absorb
potential leakage. The same applies when
glutaraldehyde or paraforamldehyde solutions
are used. If tissues have already been fixed for
24-48 hours prior to their shipment (with a
minimum of fixative to tissue ratio 10:1), they
can then be placed in a smaller container
with less amount of fixative to facilitate
their transportation and avoid any spillage.
The samples are transported at ambient
temperature.

® Frozen tissues are placed in a pre-cooled
plastic container. The packaged specimen is
shipped in a styrofoam box containing dry ice.
The shipping container must be labeled with a
“dry ice” indication.

= Most delivery companies are willing to
undertake shipment of the samples. Tissues
in formalin are not infective and dangerous
for public health. In some cases, a declaration
stating the above should accompany the
transported biological material.
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