latpixA) Zowv Zuvtpodidg 9;1:63-77, 2020

BIBAIOTPA®IKH ANAYKOMHXH - AZIOAOTHMENH

ITepreyxelpntikn S1aXeipion Tou KOVIKAOU KAl TOV
KATOIKIOIOV TPOKTIKOV. Mépog devTepo: Oepameia pe
VYPA, EAEYX0G (OTIKOV AEITOVPYLOV, AVAAYCIX

NMavayiota KapapiydaAn ktnviatpog, MSc, Kuprakn INapovotapn ktviatpog, Avactacia Kopvnvoo ktnviatpog, PhD

KAwvikn Zowv Zovrpodiag, Tunpa Krnviarpikng, AT1.O., ®ecoalovikn

LITERATURE REVIEW — PEER REVIEWED

Perioperative management of rabbits and domestic rodents.
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ITepidnyn

To &pBpo meprypddpel Toug KATAMANAOUG XELPLOHOVG
TIOU TIPETIEL VA YIVOVTOIL 0TO TIAAIGLO TNG TTpo-avaladn-
TIKNG KAWVIKNG e€€TAONG, TOUG SLVATOVG TPOTTIOLG Yot
Bepareia pe LYpd, TOV ENEYXO TV (WTIK®V AELTOVPYLOV
KATé 1) OLAPKELX TNG XELPOVPYIKNG EMEUPOONG Kot TENOG
TNV eKTiENon Kat Tn Slaelplon ToL TEPLEYXELPNTIKOD
TIOVOUL OTOV KOVIKAO KOl TOL KATOIKIOI TPWKTIKA.

Abstract

The article describes the appropriate handling during
the pre-anaesthetic physical examination, the adminis-
tration of fluids, the monitoring of vital functions during
surgery and finally the evaluation and management of
perioperative pain in rabbits and domestics rodents.

MeSH keywords: analgesia, fluid therapy, intraoperative monitoring, rabbits, Rodentia

Elcaywyn

H 8npotikétnTa Tou KOVIKAOU Kat TwV KATOKISIwV
TPWKTIKOV (Hug, emipug, vdiko xoupidio, ot yepPilog,
KpLIKNTOG/XapoTep) avavetal, kabwg Kat o apldpodg
TWV XELPOLPYLKMV EMEUPAOEWV OTIG OTTOlEG UTTOBAA-
Aovtat. Ze avtd GUUPEAAEL KAL O peyANoG OYKOG TIAN-
POPGOPLWYV TIOL TIPOEPXETOL KUPIWG aTTd TN XprjoT) TOVG
¢ (wwv epyactnpiov. TTapdha autd, Tor TOGCOOTH
TepLeYXelpNTIKNG BvnotpdtnTég Toug (1,39%) eival
6-9 Gpopég peyaADTEPX ATTO TA AVTIGTOLKX TTOCOOTH

Introduction

The popularity of rabbits and domestic rodents (mouse,
rat, guinea pig, gerbil, hamster) is increasing, as well as
the number of surgical procedures they are subjected
to. A big amount of information comes from their
use as laboratory animals. However, the perioperative
mortality rate (1.39%) is 6-9 times higher than the
corresponding rates in dogs (0.17%) and cats (0.24%)
(Brodbelt 2009). Consequently, the perioperative care of
these animals is a challenge for the veterinary clinician.
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oe okO oG (0,17%) kat ydreg (0,24%) (Brodbelt 2009). H
TIEPLEYXELPNTIKT) PPOVTISK CUVEN®E AVTOV TV {WwV aTTo-
Telel TPOKANOT Yl TOV KTnviaTpo. AT 1 epyacio €xel
WG OTOXO VA TILPOLOLAGEL TPOTIOUG eMiTELENG PENTIOTOV
AITOTENETUATOG, HEYLOTNG ACPAAELNG KAL EAXYLOTOV OTPEG
oe auta Ta (wikd eidn otnv kabnpepvn KAvikn mp&én.
Ye auT6 TO TAKIOL0 avaAVOVTOL OL TTAPALTITOL XELPLOHOL
Koté TNV TpoavalodnTikr kAvikn e€étao), n) Oepareio pe
VYP&, 0 EAeYXOG TV {WTIKGOV Aettovpytov Kat 1 Stayeipion
TIOVOU HETEYXELPNTIKA.

KAwvikn e€étaon

O KOVIKAOG Kot Ta KATOLKIS X TPWKTIKA eival EVAAWTA OTO
0TpeG: To KAOUPI petadopdc, n Beppokpacia meptBailo-
VTOG, oL Xetptopoi amd tov e€etaoth, ot Suvatoi 06puPor,
0 PWTIOUAG, 0 TTOVOG K.4L. UITOPEL Vo TIPOKAAECOVV atbEnon
TV eTmédwv KopTILOANG, KaTexoAapvav Kat Bupo&ivng,
Kal pelwon Tov emmédwv tvoouvrivng. To mepieyyxelpntikod
oTpeg emnpedlel o€ LeyAAo PaOpo TN HETEYXELPNTIKN Kot-
1&oTaon ToL (Do, dnhadn T oTdon/Kivinon Touv {Hov, TNV
KATAVAAWGON TPOPNG, TNV QUTOTIEPLITOINOT) KAl YEVIKE TNV
KAk etkova Tou (Canon et al. 2011, Gaskil & Garner,
2017).

OLXelpLOpOL TOUL KTNVIATPOUL KAT TNV KALVIK e€€Taon
TIpETEL va elval oLYKeKpPLEVOL, oTabepol Kat va yivovtal
o€ )oUX0 TIEPLPANAOV KAl ATTOHOVWHEVO aTTd Tal GANA {odax
tou Ktnviatpeiov. Eldikdtepa yiax kabe eidog, mpoteivetat:

Kéviklog

O kdvikhog eivat ouvBwg evdywyog. ZTnv MepimTwor mov
e€etdletal éva emiBeTio (w0, oL KOpLoL KivELVOL TIPoEp)O-
VTOL ATTO T VOXLO TOU TIOU ITOPODV Vit TIPOKAAEGOLV PaBiég
QLUXEG, KAl TOUG TORELS, OL OTIOIOL LITOPOUV VA TIPOKAAEGOLY
Pabid tpadparta. H ovykpatnon mpémet va yivetal pe o
Kat otabepd Tpomo. Meydhn mpocoxn mpémet va Sobel
KAT& TN OLYKPATN O TwV ontoBiwy dkpwv, KaBwg pe pio
Sduvatr Kat amotopn wnon eivat mBavéd v pokAnbel
KATAYHa 011 0TTOVSUVALKY GTAAN. AKOUN, HEPIKES POPES
TO éVTOVO OTPEG KATA TNV e€ETACOT HITOpel vor TTPOKAAETEL
KapOLoKT) avaKoTH. ZUVETIOG val aIapaiTnTo vor LITEp-
XeL GUVTOUT Kot AOPAAG CUYKPATNOT o1T6 TOV €ETAO T
(Flecknell 2006).

H ovykpatnon pmopei va yivet pe to éva xépt Tov e€eta-
0TI GTOV TpAXNAO TOL {WOUL Kot To GANO XEPL VA GUYKPATEL
T omtioBiax dxpa pépvovTag Ta o€ Katakdpudpn O¢orn. Eva-
AKTIKG, TO €va xépL prtopel va tortoBetnBel katw armé 1o
Bwpaxa, pe Tov avtixelpa Kot Tar pwTa S0 d&XTUAX vt
meplkAeiovy Ta Tpocbia dkpa, eve To Ao Tomobeteital
KATo arté Ta omicBa akpa £T0L WoTe va vIToa TN PileTal N
paxn (Ewéva 1A). O kdvikAog 6Tav peTadpEépeTal TIPETEL
VO GLYKPATEITAL KOVTH GTO COUX TOV eEETAOTH, £TOLWOTE
TO OWHA TOL {wov va otnpileTal 6To £va avTippdxLo Tov
e€eTaOTH Kot e To GANO XEPL VA GUYKpATELTAL 1) pdXT) KAl
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The aim of the present review is to present ways
of obtaining best results, maximum safety and
minimal stress for these animal species in routine
clinical practice. In this context, the appropriate
handling during the preanaesthetic clinical ex-
amination, fluid therapy, the monitoring of vital
functions and the management of postoperative
pain will be analysed.

Physical examination

Rabbits and domestic rodents are vulnerable
to stress: carrier cage, environmental temper-
ature, handling by the examiner, loud noises,
light, pain etc. may cause increase in levels of
cortisol, catecholamines, and thyroxine, as well
as decrease in insulin levels. Perioperative stress
can extensively affect the postoperative patient
status, including standing/movement, food con-
sumption, self-grooming, and general clinical
status (Canon et al. 2011, Gaskil & Garner, 2017).

Handling by the veterinarian during physical
examination should be specific, with steady move-
ments and in a quiet environment isolated from
other animals in the veterinary clinic. In particu-
lar, for each species the following are suggested:

Rabbit
In general, rabbits are well behaved animals. In
cases when an aggressive rabbit is examined, the
main danger originates from the claws which may
cause deep lacerations and the incisors, which
may cause deep injuries. Handling should be
done in a mild and steady manner. Particular
attention should be given in restraining the hind
limbs, considering that a forceful and sudden
kick may result in spinal fractures. Moreover, in
some cases severe stress during examination can
result in cardiac arrest. It is therefore necessary
that short and safe restraining are provided by
the examining clinician (Flecknell 2006).
Restraining can be done with one hand on
the scruff of the neck and the other controlling
the hind limbs by positioning them vertically.
Alternatively, one hand can be placed under the
chest, with the thumb and first two fingers con-
trolling the anterior limbs, whereas the other is
placed under the hindquarters so that the spine
can be supported (Figure 1A). When the rabbit
is carried it must be held close to the examiner’s
body, so that the body of the animal rests on one
arm and the other hand controls the back and
scruff of the neck (Figure 1B). One more restraint
technique is holding the rabbit in a supine posi-
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Eikdva 1. Zuykpdtnon Tou kovikAou Katd Tnv KAVIKN e€€taon. A: To éva x€pl Tou £€€TAOTH TOMOOETETAL KATW Ao To BWPAKA, E TOV aVTiXELPA Kal
Ta mpwta Vo SdyTuha va mepikAeiouv Ta TPAaBia Akpa, evw To Ao TomoBeTeital KdTw amd Ta omioBia Akpa £Tot WoTe va umootnpiletal n pdxn. B:

To owpa Tou {wou otnpiletal 0To avTiBPAxIo TOU £EETAOTH HE TO KEPAAL avdpesa amd To OWHA Tou £€€TAOTH Kal To avTiBpdyto. I': To owpa tou {wou
TUNIYETAL JE pia TTETOETA yia TN peiwon Tou oTpeC (apxeio Tou ouyypagéa MK).
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Figure 1. Handling of a rabbit during physical examination. A: One hand of the examiner is placed under the chest, with the thumb and first two
digits controlling the front limbs, whereas the other hand is placed under the hind limbs so that the spine is supported. B: The body of the animal is

supported on the forearm of the examiner with the head between the examiner’s body and the arm. C: The body of the animal is wrapped in a towel

in order to minimise stress (author’s PK personal files).

o tpdxniog tou {wou (Ewova 1B). Mia akdptor TEXVIKT
OLYKPATNONG eivat vt og Tl B€om, WoTe 1) paxn va
AKOUUITG 0TO €EETAOTIKO TPATTE(L KOl TO €var XEPL TOL e€e-
TaoTr va ovykpatel to o1fog Tou {mov. Autr eivat pia
OUHITEPLPOPE-OTATT) KLV TOTIO(N GG TTOL EKSNADVOLVY KAl
1o (S T (oo ot puon dtay BENovY va TapacTHTOLY
otov Onpeutr) Toug OTL eivat vekpd. H otdon avtr dpwg
0Tpecdpel TTOAD T (WO, EMOUEVWG ENTMOLVOL XELPLOHO KATA
TN OLYKPATNON QUTH TIPETTEL VA oTtoPeVyovTaL. 2 Korptior
TIEPITTTWOT) O KOVIKAOG gV TIPETIEL V& CLYKPATEITAL 1} VX
onkaovovtal a6 Ta avtid (Meredith & Crossley 2002).

EnpovTikr peiwon tov otpeg pumopel va emnttevyOei
eqv KaALGOOUV T LTI TOL {WOU (e TO XEPL 1} TUALKTEL
T0 KePAAL Tou e pia tetoeta (Ewodva 1T). Me tov tpomo
auTo prtopel va yivel Kat n KAWVIKT e€€TaoT TnG GTOpHATL-
KNG KOAOTNTOG KAl Twv OTwv. [Tpémel va Sivetat (Staitepn
TPOCOXN KATK T1 OLYKPATNON HECK O€ TETOETA, KABWG
urtdpyet kiveuvog vmepBeppiiag. Zuvenwg n Oeppoxpaocio
ToL meptPaAlovTog Sev mipérmel va Eemepvd Toug 23-25°C
(Flecknell 2006).

Mug

OLxelptopol 6ToV o Tipémel va eivat oL eEhdxtoTot duvatol,
KaBoG avTd TO (MO LY VE dayKwVeL Evay AYVOGTO XELPLOTH,
eldikd oe pn owkelo meptpdAlov. H axivnromoinon yivetat
TIAVOVTOG TOV UV &TTO T1) AT TNG OUPEG KAl HETAPEPO-
VTAG TO O€ pior i oALoOnpn emidpdvela, GTI0L EVOTIKTWOMG
Ba petaxivnOel pog tnv avtibetn katevOLVON. TN CUVE-
XELQ, e TO €var XEPL GLYKPATELTAL ) OUPA KAL [e TO GANO
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tion, so that the back lies on the examining table
and one of the examiner’s hand is on the chest
of the animal. This is a behavioural pattern of
immobility position, which the animals exhibit
in nature when they pretend that they are dead
to a predator. However, this position is highly
stressful for the animal, therefore painful manip-
ulations during handling in this manner should
be avoided. In no instance should rabbits ever be
restrained or raised by the ears alone (Meredith
& Crossley 2002).

Significant stress reduction can be accom-
plished if the eyes are covered by hand or the
head is wrapped in a towel (Figure 1C). In this
manner the examination of the oral cavity and
ears can be accomplished. Particular attention
must be given during handling in a towel due
to a risk for hyperthermia. Therefore, environ-
mental temperature should not surpass 23-25°C
(Flecknell 2006).

Mouse

Handling in the mouse must be restricted to a
minimum, considering that this animal usually
bites an unknown handler, especially in an un-
familiar environment. Restraining is possible by
grasping the mouse by the tail base and trans-
porting it to a non-slippery surface, where it will
instinctively move toward the opposite direction.
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XEPL SCUAAHPAvETAL TO S€pHA TNG GV ETILPAVELNG TOU
TpaxfiAov e to SeikTn Kat Tov avtixetpa. Xpriotun eivat
1 GOANANYI IKAVHG ETILPEVELNG OEPUATOC, e TPOTIO WOTE
va un prtopel va oTpiyet To KePpAaAL TOL ylor v SXYKWOEL,
oAAG kat vo pn Svoyepaivetal n avarvor Tov {wouv. O
e€ETAOTHG UITOPEl TOTE VA TO ONKWOEL GLYKPATWOVTAG TNV
ovpd& (Orr 2002).

H Beppoptbuion oe autod 1o {wikd eidog, omwg Kot
OTOUG TT{{UE, yiveTal péow Twv ayyeiwv Tng ovpag (Owens
etal. 2002). Ze mepintwon mtwong tng Oeppokpaciag Tov
OWHATOG, YIVETOL 0Ly YELOGVOTIOGOT) TV Y YElWV TNG OLPAG
Kat propel va StatnpnBei pe autdv ToV TPOTIO £WE KAl TO
17% tng ouvolikng BeppotnTag Tov copatog (Monson
and Oyama 1984). Enopévwg, eivat avaykaia n ovvexig
Bépuavon tov {Hdwv autov He TexvnTd péoa (KovPépTes,
Aapreg Bépuavong) kat n avikr Beppokpaaoio ept-
BAANOVTOG GTO XWPO TOL XelpoupYeloL TIPETEL VA elval
26-28°C (Orr 2002).

Emipug

Ol emipveg o€ avtiBeon pe Tovg Hug dAYK@VOLV GTIAVIA,
eIk av éxovv eColkelwbel pe TNV avOpomivy emadr
amno6 veapn nAio. Ot emipveg, OTWG KAl ot HUeG, eival
VUKTOPLa {wa, OTIOTE KAl 0€ QUTHV TNV TEPITTWON TIpé-
el va e€acpoileTal OTL eival o€ eypriyopon Katd Tnv
KAwvikn e€étaon (Tranquilli et al. 2013). H cuykpdrtnon
yivetat e Tov avTixelpa Kat Toe vtolota SAKTUAA TOV
evOg Xeplov va meptikheiovv T Bwpakikr) KOAOTNTA TOL
(0oL 6T0 LYOG TWV OHWV, VK TO AANO XEpL ToTToOEeTE(TON
KAT® a1td 1A TTiow dKpa, vrtoaTnpilovTag €10t To fdpog
Tou {®ov. Ze enwduveg dtadikacieg 0 avTixelpag Tov
e€etaoTn Tomobeteital KATw amod 1N yvaBo touv (wov,
woTe va pn daykmaoel. Ze mepinTman mov To (wo eivaut
emiBeTiko, prmopel va avaonKwbel TEVoOVTag To amd T
Baon g ovpag. H petagopd kal n ouyKp&Tnon twv
enipvwv and 1o §éppa Tov TpaxnAov, oe avtibeon e Tov
HU, efval EVTOVO OTPECOYOVOG KAL TTPETIEL VO XTTOPEVYETOAL
(Orr 2002).

Kpikntdg

H Suayeipton tov kpiknto popei va eivat SOGKOAN, dpwg
av n oLYKp&TNOoN Yivel cwoTd, Htopel va aropevydel o
Tpavpatiopds. Otav 1o {wo eival oxetikd efolkelwpévo
pe Tov avBpwrto propei va petapepBei kat vo mieploptodei
HEOQ OTIC TIANGES TV XEPLWV. Xe TiLo emBeTiké (oo,
adov petapepBoiv oe pn ohoBnpod Sdmedo, n cvyKpd-
TNOT) TOLG YiveTat {e ATILEG OANG ATTOPAGLOTIKEG KIVIOELG,
He ToV avTixelpa Kat Toe SAXTUAA TOU VOGS XePLOV, va
oM appdvouv 1o déppa TAve artd Tov TpaxnAo. £1n
OUVEXELX HETAKLVEITAL TO O€PHA OTO OMUEI0 AVTO TIPOG
TO KePAAL TOU {@ou Yl va PePatndei 0TL Exel GUAANPOEL
ko) ToooTnTa. 'ETol armodgedyetal o TpaupaTIopoG Tov
e€etaotn Kot mapdAAnAa Sev miéletat to Sépua yopw
artd 1o Aatpd Tou {wou. Ze Tepintwon éVTovng Kal KXKNAgG
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Next, the tail is restrained by one hand and the scruft
of the neck is grasped with the thumb and index
finger of the other. It is useful to grasp sufficient
skin surface, so that the animal cannot turn its
head to bite, but also not so much that respiration
isimpeded. The examiner can then raise the mouse
by holding the tail (Orr 2002).

Thermoregulation in this animal species occurs
through the blood vessels of the tail just like in
rats (Owens et al. 2002). In cases of reduction in
core temperature, there is vasoconstriction of the
tail blood vessels and in this way up to 17% of the
total body heat can be maintained (Monson and
Oyama 1984). Therefore, continuously keeping
these animals warm by artificial means (blankets,
heat lamps) is necessary and ideal surgical room
temperature should be at 26-28°C (Orr 2002).

Rat

In contrast with mice, rats rarely bite, especially
if they have grown accustomed to human contact
from a young age. Just like mice, rats are nocturnal,
therefore in this species it should also be ensured
that they are alert during physical examination
(Tranquilli et al. 2013). They can be restrained with
the thumb and the rest of the fingers of one hand
enclosing the thorax at the level of the shoulders,
whereas the other hand is placed under the hind
limbs, thus supporting the body weight. In painful
procedures the examiner’s thumb is placed under
the lower jaw, so that the animal cannot bite. In
cases of aggressive animals, they may be lifted by
seizing the tail base. The carrying and handling of
rats by the scruft of the neck is highly stressful, in
contrast with mice, therefore it should be avoided
(Orr 2002).

Hamster

Handling of the hamster can be challenging, how-
ever if it is adequately restrained, injuries can be
avoided. When the hamster has been relatively ac-
customed to people, it can be carried and contained
in the palms of both hands. In more aggressive
animals, after they have been transported onto
non-slippery surfaces, restraining is accomplished
by mild but decisive motions, with the thumb and
fingers of one hand seizing hold of the scruft of the
neck. Next, the skin is moved on this spot toward
the head, in order to confirm that sufficient skin
has been grasped. In this manner injury to the
examiner can be avoided, and at the same time the
skin around the neck of the animal is not stretched.
In cases of intense and poor handling of the skin
around the neck proptosis of the eyes is often occur.



OLYKPATNONG TOL O€PUATOG YUPW oTtd TO AALHS TTOAD
OUXVA TTAPATNPEITAL TIPOTITOOT TOL BoABoV TOL OPOAA-
pov. Otav 1o {wo eivat oAV embetiko, n xpron evdg
HIKpOO oxeiov armd yuarhi fj 1) Xprjon oxapwTol KAwBOL
He KAALHpa prtopel vor amtoel xpriotpn yl Ty e€étaon
Kot TN petadopd. Iavikn Beppokpacio meptpailovtog
oe auta T {wa eivat 20-25°C (Harkness and Wagner
1995, Goodman 2002).

TepBilog

Z1ov yepPilo, o€ MEPIMTTAOOELS KAKOV XELPLOHOD gival
OLXVA Ta KATAypHaTo TV dkpwv. ETol mpémet mavta
avto 1o {wo va efetaletal ave e Eva TPpaTtelL 1) pia
emimedn emipdvela, ®oTE o€ TEPIMTWON TTOL avaTTnSTioel
amnd 1o pOPo Toug Kot TTECEL VA tI) TPAVHATIOTEL. Agv
elvat emBetikd (o, SayKOVeL OTAVIA, EVR 1) CLUYKPK-
TNo™N oTtd TNV 0Lpd aTtayopeLeTaAL, KABWG elvat eDKONO
va artokohAnOel to Sépua kat va extedel To LTTOKE(EVO
0076. H o) petapopd Tou pmopel var yivel eDKola péoa
OTIG TG HEG TV SVO XEPLOV (OTIWG KAl GTOV KPIKNTO).
H mArpng axivntomoinon yivetoat eite cuAAappavovtog
10 Séppat TIAV® aTO TOV TPAXNAO e TOV oV TIXELPA KXl T
SaxTLAA TOL EVOG XEPLOV Kat 0T pilovTag To owpa Tov
{oou pe 1o dANo Xépy, eite oTnpifovtag To cwpa oTa dvo
XEPLa KAl TOUG aVTiXELPEG KATw aTtd T Yvado Tou {wov.
H 8avikn Beppoxpacia meptBdAlovtog eivat 20-25°C
(Cruz and Junquera 1993, Wurbel 2001, Kebble E 2002).

Ivdikod yotpidio

To w8ko xolpidio eivatl evdywyo (Ko e Npeun dLo-
ovykpaocia, OpwG oTpesdpeTal TTOAD OTav Ppioketal
oe pn otkeio meptpdArov. H amopuyn ¢ éxBeor)g tov
oe £VTOVo Gwg Kal fxoug Ponddetl oA TNV eétaon
Kat N dtaxeiplon Tov. Aev SayKOVEL, WOTOCO UIOpEL
va Tp£€el TTOND ypriyopa yta va artoPpUyeL TNV aKLvi)-
tomoinon. H cvykpdatnon tov yivetat mévovtdg To
ypryopa Kot 6Tafepd yOpw artd Toug MEOVE e TO éva
xépL kal vrtootnpitovtag to Papog Tov {Hov K&Tw and
To oW &Kpa e To GANO xépL. Exel peydn kothiakn
KOAOTNTA, AANG AeTd 00T Kot e0OpavoTn oTToOVSUAL-
K1 6TAAN. Enopévwg, oe OAn 1 Stapkela tng e€€taong
eivat onpavtikd va otnpiletat To Pdpog Tov {Houv oTo
xépt Tou e€etaoTr) Yo va amopevxOel omotoadrjmote
TpavHATIOpOG. Idlaitepn TpocoXT KATA TN GUYKPATNON
TIPETEL VA SIVETAL, MOTE VXX UIV TILEGTEL £VTOVA 1) KOLALXKT)
Koot SLOTL LTAPYEL KivOuvog préng Tov HIaTog.
H davikn Beppokpacia mepipddlovrog eivat 18-23°C
(Flecknell 2002, Wagner 2014).

Towtoh&

To tovTo\& eivat {wo evkola ot Staxeiplon Kat Sa-
yRaovetomavia. Tio tnv KAMVIKY e€éTaon amatteitat Hovxo
nieptParrov kabmg otpecdpetat ebkola. Kiveitat mold
YPIYOPQ, €VAL IKAVOG GATNG KAL Yl aLTO glvoat KaAv-
Tepa n akwnroroinor Tov va yivetat anevbelag péoa
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When the animal is severely aggressive, the use of a
small glass container or a barred cage with a cover
can be valuable for examination and transport. Ideal
environmental temperature for these animals is at 20-
25°C (Harkness and Wagner 1995, Goodman 2002).

Gerbil

In the gerbil, in cases of poor handling limb frac-
tures are common. It should therefore be examined
on a table or flat surface, so that if it jumps out of
fear and falls it will not suffer injuries. It is not an
aggressive animal, it rarely bites, whereas handling
by the tail is forbidden, because the skin may easily
be degloved and the underlying bone be exposed.
Simple transport can be done easily in the palms
of both hands (just like hamsters). Full restraint is
accomplished by either taking hold of the scruft of
the neck with the thumb and fingers of one hand
and supporting the weight of the animal with the
other hand or supporting the body in both hands
and the thumbs placed under the lower jaw. Ideal
environmental temperature is at 20-25°C (Cruz and
Junquera 1993, Wurbel 2001, Kebble E 2002).

Guinea pig
The guinea pig is a mildly tempered animal with calm

demeanour, however it can be easily stressed when
placed in a non-familiar environment. Avoidance
of exposure to intense light and sounds assists the
examination and handling. It does not bite, however
it may run fast in order to avoid being restrained.
Handling is accomplished by grasping the guinea pig
quickly and steadily around the shoulders with one
hand and supporting the weight of the animal under
the hind limbs with the other hand. The guinea pig
has a large abdominal cavity, but thin bones and a
fragile spine. Therefore, throughout the examination
it is important to support the body weight in the
examiner’s hand, in order to avoid injury. Particular
care during handling should be given in not exerting
pressure on the abdominal cavity, because there is a
risk of liver rupture. Ideal environmental temperature
is at 18-23°C (Flecknell 2002, Wagner 2014).

Chinchilla

The chinchilla is easy to handle and rarely bites. For
physical examination a quiet environment is required
because it gets easily stressed. It moves very fast and
it is capable jumper, therefore it is best to restrain
it directly inside the cage and then carry it onto the
examination table. Approaching the animal must be
done in a calm manner, holding the thorax with one
hand and supporting the body weight with the other.
Alternatively, it can be restrained by the tail base and
the body supported as previously mentioned. Even
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0TO KAOUPI TOU KoL Vot HETAPEPETAL HETK GTO ECETATTIKO
Tpamnéll. H mpooéyyton tou mpémel va yivetat fpepn,
niepicheiovTog To BmpaKka pe To évar XEpL KAl LTTOPOCTA-
lovtag pe To GANo To owpa Tov. EvadhakTikd, propei
va oUAANGOeL artd TN Pdomn TG oLPAC Kat TO WU Vo
vnootnpiletal dnwg Kat eptypaetal mapardve. Ia-
pONo TTOL TO TPIXWHA TOL eival TLUKVO, Sev eivat Kald
TIPOCKOANNUEVO GTO O€ppar Kot ATTOKOANGTOL DKOA,
XOPAKTNPLOTIKO TTOL XPT)OLUOTIOLEL )G AUV TIKO UNXAVIOUO
ot ¢von. Emopévwg n cuykpatnon tov and 1o Séppa
TOU TpaXHAOL TIpETel va atodpelyeTal, emeldr eivort TOAD
€UKONO VO XAOOULV TO TPIXWHO O€ EKEVO TO oNpeio. AKOun,
HEPLKA TOLVTOIAK, OTAV OTPECEPOVTOL, KPATODV TTiOW Tat
omioBla dKkpa TOLG KAt HITOPEL VoL OUPHCOLY TO XELPLOTH
pHe ekTTANKTIKY akpiPela. TéNog, dev €xovv IGpwTOTIOL-
oU¢ adéveg Kat eivat emippenr) oe BeppomAnéia dtav n
Beppoxpaocia Tov meptBailovTtog vmepPaivet Tovg 28°C
(Alworth 2012).

KaBetnpraopog nmepidpepikng
PAEPag Kal xopriynon vypev

Ztov ITivaka 1 mapovaoialetat o puOUdg xoprynong Kot n
5001 TV CLXVOTEPA XOPNYOUHEV®OY UYPOV GTOV KOVIKAO
KOL T& KATOLKIS L TPOKTIKA.

Ye kaOe xelpovpyLK) eMEUPACT TIANV OPLOHEVWV UL
KPOETEUPBATEWV GUVIGTATOL 1) XOPT]YNOT) Oeppav IGOTOV®RY
VYPWV, IOAVIKA HEaw evoPpAEPLOL KabeTrpa. ZToV KOVIKAO
Yo TN Xoprynon vyp®v TPOTLUATAL 1 ETUTOANG wTLoia
Kat 1 kepahkn pAEPa (kaBetrpag peyeBoug 22G oe (oo
ouvnOwg peyahvtepa v 3 kg kat 24-26G o€ [kpoOTEPQ
{wa) (Lichtenberger 2007). EvalhaxTikég odoi xoprynong
amotelovVv 1 vtodopLa Kat 1 evdoTepLTovaiKr, AAAE OXL
yia vypd Tov epLéxouy YAUKO(n. O kaBetnplaopdg Twv
TepLPepIKOV PAeP@V SlevKoAVVeETAL e ETAAELYT) TOV
Sépuatog pe Kpépa Torkov avatedntkov (.. Mdoxai-

though the fur is thick, it is not firmly attached to
the skin and can be easily epilated, a characteristic
used as a defensive mechanism in the wild. There-
fore, restraint by the scruff of the neck should be
avoided, because it is too easy to remove the fur on
that spot. Furthermore, when some chinchillas are
stressed, they turn their hindquarters and can uri-
nate on their handler with extraordinary accuracy.
Finally, they have no sweat glands and are prone
to heat stroke when environmental temperature is
above 28°C (Alworth 2012).

Venous access and fluid
administration

In Table 1, administration rates and doses of com-
monly used fluids in rabbits and domestic rodents
are shown.

In all surgical procedures, except for certain mi-
nor ones, warm isotonic crystalloid administration
is recommended, ideally through an intravenous
catheter. In rabbits, for fluid administration the
marginal auricular and cephalic vein are preferred
(22G catheter in rabbits usually larger than 3 kg,
24-26 G catheter in smaller rabbits) (Lichtenberger
2007). Alternative routes include subcutaneous
and intraperitoneal, but not for fluids containing
dextrose. Peripheral vein catheterisation can be
facilitated by topical application of an anaesthetic
cream (e.g. lidocaine-prilocaine, EMLA cream™).
Effective local anaesthesia can be ensured after
topical application of the cream on the skin of the
catheterisation site, 15 minutes up to one hour
prior to venous catheterisation and bandaging with
plastic wrap and self-adherent patch (Flecknell 1990,
Erkert & MacAllister 2005, Keating et al. 2012).

Mivakag 1: Eidn mapevTepIKWG XOPNYOUHEVWV UYPWV KAl S0GOAOYIKO GXI 0 GTOV KOVIKAO Kl T KATOIKA
Katoikidia tpwkTikd (Harkness 1995, Flecknell 2006, Lichtenberger et al. 2007).

KOVIKAOG Mg €Mipug KPIKNTOG  yepPilog woIko TOWTOING
Xolpidio

1o0tova 4-10ml kg™ h'! 02mlh™IV, 0,5mlh™IV,1-3 Tmlh? 3-5mlkg 7-15ml 30-60 ml
KpuoTaAhoEIdn IV, 10, SC 1-3mlhTIR mlh™IP,5-10ml av4100g  h'IR2-3ml kg'h’ nUEPNOIWG
(Lactated Ringer’s, 1-2ml SC nuepnoiwg SC owpatikol kg SC Iv, 1P IV, SC
8e§tpaln 4%/ (kaBe 6-12 h) (o€ 2-4 660oElQ) Bdpog (kaBe 6-12 h) (o€ 2-4 5608ICQ)
(PUOLONOYIKOG 0pOG
0,18%)
KOA\o£161 (cuvOeTIKA, 0,1 ml (amag)
aipa) IV, 10

IV: evbopheBiwc, 10: evdootikay, IP: evdomeptrovaikwg, SC: umodopiwg
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Table 1: Types of administered fluids and dose rates in rabbits and domestic rodents (Harkness 1995, Flecknell

2006, Lichtenberger et al. 2007).

rabbit mouse rat hamster gerbil guinea chinchilla
pig

isotonic crystalloids 4-10ml kg™ h'! 02mlhTlv, 05mlh'Iv, 17 Tmlh' 3-5mlkg” 7-15 ml 30-60 ml daily
(Lactated Ringer’s, IV, 10, SC 1-3mlh™IP ml h'IP.5-10 ml per 100 h'IP 2-3ml kg'h” IV, SC (in 2-4
dextrose 4%/normal 1-2ml SC daily SC (in 2-4 g body kg' SC (every IV, IP doses)
saline 0.18%) (every 6-12 h) doses) weight 6-12h)
colloids (synthetic, 0.1 ml (bolus)
whole blood) V.10

IV:intravenously, I0: intraosseously, IP: intraperitonealy, SC: subcutaneously

vi-ripthokaivn, EMLA cream™). AlTOTENECUATIKI) TOTTIKT
avatcOnoio e§aodaileTal pe emdAenyn ToL SEPHATOC TNG
TEPLOXNG TTAV® atto Tr GpAEPa Trov Ba kabetnplaoctel 15
AETTA £w¢ KAl pio dpar TTPLV, Kot KAALYT) TG HE o TTAXGTL-
K1) pepPpdvn kat avtokoanto enidecpo (Flecknell 1990,
Erkert & MacAllister 2005, Keating et al. 2012). Avéoyo
avaloOnTikd anotéeopa éxet Ppedei pe epappoyn 1 ml
EMLA cream™, boTepa ammd KoUpepa TOL S€pUATOG, Xwpig
emideon kal avapovy 10 Aentd poTol Kabetnplaotel N
PAéPa (Kazakos et al. 2010). TTapott Sev vnidpyovy ava-
popég toikwong (r.x. pebatpoodaipvaipio) ota pKpd
Onhaotikd petd tn xprjon EMLA cream™, kalo eivat va
TNpoLvTAL oL Kavdveg opOng epappoyng g (mosdtnta,
EKTAOT) ETILPAVELXG EGAPUOYTIG KATL).

210V emipL XpNOLHOTIOLEITAL 1] ETUITOANG TIAGYLA KOK-
KUYIKN GAEPA. ZTa veapd (wa 1) og (oo pe kapdlayyelokn
KaT&ppevon eivat xpriotpn n ev8oaTIKY Xoprynon, otnv
ortoio ) PeAdvVn pUropel va peivel yio 72 opeg Xwpig EKTTAVON
(av n mapoxn vypwv Sev eival GUVEXTNG, TIPAYUATOTIOLEITAL
ékmmAvon Vo Ppopég nuepnoing). To unpaio Kat n Kviun,
G HAKPE 00TA, XPNOLHOTIOLODVTOL GUXVOTEPA GTNV KALVIKT
nipan ya ev8ootikn xoprjynon vypwv (Lennox 2008, Edis
2016). O evdooTikdg kabetnplacpdg xpnotpornoteitat Kupi-
WG YA fpaLXPOVLX XOPTYNON LYPWY, HEXPL TNV TOTTOOETN-
on ev8opAEPLov kabetrpa. O evdoaTikdg kabetrpag pmopet
Vo eVOXAEL TO AKPO TOL {WOV, EVK HITOpEl VA TIPOKAAEDEL
00TEOpVENTIO0, AOYw pn donmTwy cLVONKWY TomoBéTnong
1 HAKPOXPOVING TIHPOOVAG. Le ONTITIKOLG aoBevelc Kal
oe ao0evel e HeTABOAIKT VOOO TwV 0GT®V 1 XProT) TOL
avtevdeikvutat (Quesenberry & Carpenter 2012).

Adyw TOL HiKpoD peYEBOLC aUT®V TV (wwV eival or-
HAVTIKOG 0 0pBGG UTTOAOYLOHOG TNG GUVOALKHG TTOGOTNTOG
TOV X0pNYOUHEVRV LYP&V TIoL Ba AdBouy, pe aTdxo va
anopevxBolv emTAOKEG amtd vmtepPoAikr) xoprjynon. Ev-
OEIKTIKA, 1) UTTOSOPLA KAL 1) EVOOVIKT] XOPHynon HeyaANg
TTOCOTNTHG LYPWV EXEL TTEPLYpaAPEL OTL UITOPEl Vot TTpoKa-
Aéoel TTOVO, TOTIKS epeBIopO £mC Kot VEKPWOT) TWV HUGV

A similar anaesthetic effect has been reported
with local application of 1 ml of EMLA cream™,
after shaving of the skin over the catheterisation
site without bandaging, for 10 minutes prior to
catheterisation (Kazakos et al. 2010). Even though
there have been no reports of toxicosis (e.g. meth-
aemoglobinaemia) in small mammals after the
application of EMLA cream™, it is recommended
to follow application guidelines (amount, size of
application surface etc.).

In rats the lateral vein of the tail is used. In
young animals or animals with cardiovascular
collapse the intraosseous route is valuable, in
which the needle can remain for up to 72 hours
without flushing (if the fluid administration is
not continuous, catheter flushing is required
twice daily). From the long bones, femur and
tibia are most commonly used in routine practice
for intraosseous fluid administration (Lennox
2008, Edis 2016). Intraosseous catheterisation is
mostly used for short term fluid administration,
until an intravenous catheter can be introduced.
The intraosseous catheter may be uncomfortable
and may lead to osteomyelitis due to non-aseptic
conditions of placement or being maintained for
long time periods. In septic patients and patients
with metabolic disorders of the bones it is con-
traindicated (Quesenberry & Carpenter 2012).

Because of the small size of these animals
the correct calculation of the total amount of
administered fluids is of key importance, in order
to prevent complications from fluid overload. For
example, subcutaneous and intramuscular injec-
tion of high volumes of fluids has been reported to
cause pain, local irritation, and necrosis of muscle
tissues and self-mutilation of the limb (Smiler
et al. 1990). Complications from erroneously
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KOl QUTO-aKPWTNPLAGHO TOL aKkpou (Smiler et al. 1990).
Qg emumhokég amo AavOaopévn vepBolikr xopriynon
evOOPAEPLOV LYPOV ExOLV avadepBel GOK, AVATTVELOTIKN
Svoyépela, alpoduvapikn aotabeta, akdua kat Odvartog
(Morton et al. 1997, Morton et al. 2001).

'EAeyX0G6 ToV {0TIKOV AEITOVPYL®OV
(monitoring)

O é\eyxog Tov {wTK®OV Aettovpylov (monitoring) Tov {Hov
efvat amapaitnTo va apXiet ammd tnv mpoavausOn Tk KAL-
VIKT) e€€TOIOT), £WC KAL TNV TTAP1) VAV atd TN YEVIKT
avaloOnoia. Ot eplocOTEPES XELPOVPYLIKES ETIEUPATELG
HITOPOUV VA TTPAYHATOTION B0V OTAV TO AVTAVAKAXGTIKO
™G Kapyng arovotalet 1) eivat pOAG avtidnmtd (Bannon
& Malberg 2007, Deuis 2017). Zto tvdiko xo1pidio pmopei
va xpnotpononBel eVaAMAKTIKA TO AVTXVAKAXOTIKO TOU
TTePLYIOL TOL WTOG. Tar 0POApLKE AVTAVAKAXGTIKG Sev
xpnotporolovvTat emeldny ouvrBwg Statnpobval o€ KATIOLo
Paduo Sieyyxepntika. H amovoio toug SnAwvel Tohd Poadid
avatoOnoia (Quesenberry & Carpenter 2012).

To pkpo péyebog Twv KOVIKAWV Kol TwV KATOIKISIwV
TPWKTIKWV LITOPEL VX TIPOKAAETEL TIPOPAT AT G TN AELTOLp-
yia KATTOLwV CLUOKEL®V EAEYXOUL TV {WTIKOV AEITOUPYLOV.
H pikpn} Stapopd nAekTpikot Suva koL TTov avamTiocETAL
OTO HLOKAEPSLO elvat SOOKOAX AVIXVEVGLHN ATTO HEPLKEG
oLoKeLEG. Emméov, autd Ta {wikd eidn €xouv LYNAT Kap-
SloKn oUXVOTN T, 1) oTTolar Topei va EemepioeL TO avOTATO
OpLO aViXVeLONG TV TTOAHIKWV 0ELHETPWV. OL {Likpol 6yKol
avarvorg Kat o acBevrg opuydg Teplopifouvv Tn xprion
KATIVOYPAP®V Kol TUEGOHETPWV, AVTIOTOLXA. ZTOV KOVIKAO
KO TOL LEYONA TPWKTIKE, EVOEXETAL VA AELTOVPYTTOLV KOAK
HETPNTEG avaTvon|g pe Oeppiotop, aM& cLXVE aTTOTLY-
XGVOLV va aVIXVEVGOULY TNV EKTIVON 0€ HIKPOTEPQ (WA

IMapa ta mpoPAnpata, vtdpyet SuvatoTnTa va yivel
EAEYXOG TOV [WTIKOV AetTovpytov. 211 diedvr) ayopd Ku-
Khodopel eldikdg e€omhopdg (TrX. Karvoypdpot) yia -
Kpd& Onhaotikd. Emiong, StatiBevton mohpuka o0peTpa pie
SuvaToOTNTA AViXVELOTG LYNADY KAPSIAKGDY GUXVOTHTWV
(TaxvtnTa odpwong 100-200 mm sec™ avtitng ovvhBoug 25
mm sec) Kot ot aloOnTrpeg prropovv va tomobetnBovv ota
TENHOTA 1) TO OTOHA TV HeYOADTEPWV el8GV (TT&vw amtd 200
g). OLPerdveg ota nhekTpddia Twv NAeKTpoKapSloyp&Pwvy
elvat IOAVIKEG YL UIKPA TPWKTIKK, KAB®DG TapEXOLY ApLoTh
AYWYLHOTN T X0pIG TN XPN o YEANG. EVOAaKTIKA, pitopoly
va xpnotporotn0oiv HeTaAN KA povTahdkia ouv&edepéva
oe LTOOePHLIKT Perdva i pe PapPaxt Ppeyévo pe ahatov-
xo Séhvpa (Flecknell 2006). H pétpnon g aptnplakig
miieong oTov KOVIKAO, OTav TO eTTpEmeL To HEYeBOG TOU,
prtopel va yivel eite dpeoa (LeTd amtd eloarywyr) apTnpLAKOD
kabetnpa otn péon wtaia aptnpia), eite éupeca e tnv
TV TWOLHETPIKA 1} TNV TexVikn Doppler. Epevveg éxouv
amodeifel OTL 1) KaTarypadr) TG TieonG HECW [N emepPor-
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excessive administration of intravenous fluids
included shock, respiratory distress, haemod-
ynamic instability or even death (Morton et al.
1997, Morton et al. 2001).

Monitoring

The monitoring of vital signs is essential to begins
from the preanaesthetic physical examination,
lasting until the recovery from anaesthesia. Most
surgical procedures can be performed when the
withdrawal reflex is completely or almost abol-
ished (Bannon & Malberg 2007, Deuis 2017). In
guinea pigs the auricular reflex can be used as
an alternative. Ocular reflexes are not often used
because they are usually maintained to some de-
gree intraoperatively. Their absence indicates deep
anaesthesia (Quesenberry & Carpenter 2012).

The small size of rabbits and domestic rodents
may cause problems in the function of some
monitoring devices. Small electrical potential
differences developed in the myocardium may
be poorly detected by some monitors. Moreover,
these species have high heart rates which can
surpass the maximum sensitivity of pulse oxi-
meters. Small tidal volumes and week pulse limit
the use of capnographs and blood pressure mon-
itors, respectively. In rabbits and large rodents,
respiratory rate monitors with a thermistor may
be adequately functional, but they usually fail to
detect expiration in smaller animals.

Despite limitations, monitoring can be accom-
plished. Special equipment (e.g. capnographs) is
commercially available internationally for small
mammals. Pulse oximeters are commercially
available with the ability of tracing high frequency
heart rates (scanning speed 100-200 mm sec™,
instead of the standard 25 mm sec™) and the
sensors can be placed on the paws or mouth of
larger species (more than 200 g). The needles
on the electrodes of cardiographs are ideal for
small rodents, since they provide best conduc-
tivity without the use of gel. Alternatively, me-
tallic clasps attached to hypodermic needles or
with cotton dipped in salt solution can be used
(Flecknell 2006). Measuring arterial pressure in
rabbits, when their size permits, can be done
either directly (after introduction of an arterial
catheter in the auricular artery) or indirectly
with the oscillometric or the Doppler technique.
Studies have shown that non-invasive blood pres-
sure monitoring is reliable both in normal and
hypotensive rabbits (Ypsilantis et al. 2005, Harvey



TIK®OV peBodwv eivat afLdTioTn Kat o€ puTLOAOYIKOVG Kal
o€ LTToTACLKOUG Kovikhoug (Ypsilantis et al. 2005, Harvey
et al. 2012, Bellini et al. 2018).

H avamnvevotikr) ouxvotnta Kata 11 SidpKela tng
avaloOnoiog eivat 30-60 min™ otov KOviKAo Kat 50-100
min? o1 TPOKTIKA. Melwon TNG AVATIVELOTIKNG OUXVO-
TaG Katd avw amnd 50% mpémel va avTipeTomiletot wg
eneiyovoa katdotaon (Flecknell 2006, Quesenberry &
Carpenter 2012). Enpetovetot 4Tt 1 eLdEVIOT KVAVWONG
0TI YAOOOX TOU KOVIKAOU € TN XPHioN AApUYYIKNG LAOKAG
propei va eivat amotéleopa mieong and tn HAoka, Aoyw
TOU [UKPOU peYEBOUG TNG GTOHATIKNG KOAOTNTOG KA VoL UV
vrtodniavel cuotnpatikr dwatapayn (Kazakos et al. 2007).

[a v extipnon ¢ Beppokpaciag eival oNUavTLKO
va xpnotpornoleitat Oeppoperpo mov petpd Beppokpaacia
HikpoTepn a6 35°C, kabag n mrwon g propel va eival
onpavtiky oe avta ta (oo (Flecknell 2006). H i8avikn
TIEPLEYXELPNTIKT) KoL SLEYXELPNTIKT XOPTYNoT VYp®V YiveTal
evBoPAEPLa 1) evdooTikd. Edv kapia amd 1ig SVo emhoyeg
dev eival epIKTr, Ta LYPA XopnyouvTat Ltoddpta 1) evdo-
TepLTovaikd (n aroppodnon eivat onpavtiké Ppaditepn
0€ AUTEG TIG TIEPLITTWOELG).

AvaAynoia

Extignon Tov movou

H extipinon tou peteyxelpnTikol TOVOL GTOV KOVIKAO Kol Tat
KATOWKISIX TPWKTIKE eivat SUOKOAOTEPT) ATTO OTLGTO GKUAO
Kat ™ yarta. ITapdtt ta onpeia Tov mdvov eival Stakplrd,
0 KAWVIKOG KTNviaTpog cuviBwg Sev eival e€oikelmpévog
[E TN GUCLOAOYIKT) CUUTIEPLPOPA AVTOV TOV {WIKMV ELSWV.
Avtd ta {wa, og Onpapata, TEIVOLV VA AITOKPUTITOUV [l
eMWOLVN KATAGTAGT) TOUG KAt VA SLaTnpolV GUGLONOYIKN
CUUTTEPLPOPA, TIPOKELUEVOL VA ATTOPUYOLY TN COANYN. H
avBpomnivn mapovoia ptopel va Toug TIPOKAAETEL TIATPN
axwnoia, xwpig epdpaveig ekdniwoelg tovov. Ot oguvnBelg
KALWVIKEG ekONA®aeLg Tov oyetilovral pe mdvo Tepthap-
Bavouv TN Helwpévn TTpOoANYN TpodNiG, TN HeTAPOAA TNG
KIVITIKHG KAL KOVWVIKNG dpaoTnploTnTag, TiG HETAPONEG
o1 oTaon Kot T Padion kat t Ael€n 1) paonon g eno-
duvng meptoxng Touv copatog. H avopelia eivar pa kpi-
otpn ével€n movou Kal puropei va akohovBel Tn petwpévn
yaotpevteptkn Kivnrikotnta (Wenger 2012).

Y1ov kdVIKAO Kal ToV [ (Kot oe Kdmolx dANa {wa ep-
yaotnpiov) éxet eptypadel pia Pabpovopnpévn KAipoka
HETPNONG TOV HETEYXELPNTLKOV TIOVOU, YVWOTH wg “rabbit
grimace scale” kal “mouse grimace scale” avtiotola
(Langford et al. 2010, Keating et al. 2012). H kA ipaka avtn
otnpiletal oe EKPPATELS TOL TIPOTWITOU, OTIWG 1) SLAUETPOG
TV 0POAAUKOV KOYXOV, 1] XAAEP®OT) TwV (UYOUATIKGOV,
TO GXNHA TOU AKPOPPLVIOD, TO TPIXWTO TNG KEPAANG Kal
TO oXHHa Kat 1) B£01 TV TITEPLYIWY TWV OTwV. AVOAdYwG

Fluid therapy, monitoring and analgesia in rabbits and domestic rodents

et al. 2012, Bellini et al. 2018).

The respiratory rate during anaesthesia is 30-
60 min™ in rabbits and 50-100 min™ in rodents.
Reduction of the respiratory rate more than 50%
must be treated as an emergency (Flecknell 2006,
Quesenberry & Carpenter 2012). It is worthy of
note that cyanosis of the tongue in rabbits with a
laryngeal mask may be a result of pressure exerted
by the device, due to the small size of the oral
cavity and may not indicate a systemic disorder
(Kazakos et al. 2007).

In order to measure temperature, it is import-
ant to use a thermometer which measures values
of less than 35°C, as long as temperature drop
may be significant in these animals (Flecknell
2006). Ideally, fluids are administered intrave-
nously or intraosseously, during the perioperative
and intraoperative period. If either option is un-
available, fluids are administered subcutaneously
or intraperitoneally (absorption is considerably
slower in this case).

Analgesia

Pain assessment

Assessment of postoperative pain in rabbits and
domestic rodents is more difficult than in dogs
and cats. Even though pain signs are distinct,
veterinary clinicians are usually not accustomed
to the normal behavioural patterns of these spe-
cies. These animals, being prey, tend to conceal
painful conditions and maintain normal patterns
of behaviour, in order to avoid capture. The hu-
man presence can cause full immobility, without
apparent indications of pain. The usual clinical
signs of pain include reduced appetite, change in
mobility and social activity, changes in posture
and gait and licking or chewing of the painful
body area. Anorexia is a critical indication of pain
and can follow reduced gastrointestinal motility
(Wenger 2012).

In rabbits and mice (and in some other
laboratory animals) a graded scale for measuring
postoperative pain has been described, known as
“rabbit grimace scale” and “mouse grimace scale’,
respectively (Langford et al. 2010, Keating et al.
2012). This scale is based on facial indicators, such
as the palpebral fissure length, the cheekbone
shape, the muzzle shape, the fur of the skull and
the shape and position of the ears. According to
the sum of grading, it is decided whether rescue
analgesia should be administered (Hampshire
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Tou abpoiopatog Tng Pabupoloynong amodaocileral ov
Ba xopnynOei owotikh avakynoia oto {wo (Hampshire
& Robertson 2015). Ot meplopiopol oL Torpovotalet 1
KAfpoka o, elval 0Tt apopd GLYKEKPLUEVEG GUAEG Kall
eidn {wwv, CLUYKEKPLUEVEG XELPOVPYIKEG eTTEUPAOELG KAl
dev éxel epappooTei eVpEwg ekTog epyaatnpiov (Miller
& Leach 2015).

Alayeipton tov mdévou

H avayvapion Tov mévou 660 1o Suvatov vepitepa eival
{oTIKNG onpaciog ylor TNV EMAPKN AVTHETOTLON TOU TTPLV
mv eppavion Svopevav emuttooewny (Kohn et al. 2007).
2tov KOvIKAo, avopelio ov vTepPaivel TG 1-2 nuépeg
propel TaxvTaTa va 0dnynoet oe SUVNTIKA ATTELANTLKA
vy ™ {wr) Toug yaotpevtepikn otaon (Wenger 2012).
O mdvoG oLUPEANEL GTNV VOGOKATAGTOAT] KAl O ETTAKO-
AovBog kivduvog Moipwng mpémet va AapPaveTal urtoyn
oe auT& Ta (WA, CUUTTEPINXHPAVOLEVOL TOU KOVIKAOU,
GTOV OTIO{0 EIVOL GUXVEG OL UTTOKAIVIKEG XVATTVEVOTIKEG
véool. Evag amotelecpatikdg tpdmog diayeipiong tov
TIOVOU eival 1 ToAvpopdikr) avaiynoia (Wenger 2012).
‘Eva amoteleopatiké molvdvvapo mhdvo avalynoiog me-
pAapBavel auviBwg cLVELAGHOVG SlaPOPWY KATNYOPLOV
AVOAYNTIK®OV GAPUAK®Y, OTIWG OTILOELOGV, 11 OTEPOELSHOV

& Robertson 2015). Limitations of this scale are
that it is applied to certain breeds and animal
species, specific surgical procedures and it has not
found extensive application outside the laboratory
setting (Miller & Leach 2015).

Pain management

Identification of pain as early as possible is vital for
adequate management prior to the development
of undesirable sequelae (Kohn et al. 2007). In
rabbits, anorexia exceeding 1-2 days can rapidly
lead to potentially life-threatening gastrointestinal
stasis (Wenger 2012). Pain contributes to immu-
nosuppression and the consequent risk of infec-
tion should be taken into consideration in these
animals, including rabbits, in which subclinical
respiratory infections are common. An effective
way of pain management is multi-modal analgesia
(Wenger 2012). An effective multi-modal plan
commonly includes combinations of different
categories of analgesic drugs, such as opioids,
non-steroidal anti-inflammatory drugs (unless
contraindicated), local anaesthetics, a-2 agonists,
ketamine, gabapentin, etc. (Benato et al. 2019).

Mivakag 2: AGGEIg avaAyNTIKWV PAPHAKWY TIOU XPNGIHOTOIOUVTaAl CUXVOTEPA GTOV KOVIKAO Kal Ta KATOIKIS1a

TPWKTIKA.
KOVIKAOG Hug EMiUG KPIKNTOG yepBilog woIko TOWTOIAG
xolpido
Boumpevopivn 0,01-0,05 mg 0,05-0,1 mg 0,01-005mg  0,01-0,05 mg 0,01-0,05mg 0,01-005mg  0,01-0,05 mg
(Johnston 2005, Hawkins kg™ SC, IM, IV kg™ IM, SC kg IM, SC kg™ IM, SC kg™ IM, SC kg™ IM, SC kg™ IM, SC
2006, Kohn et al. 2007, K&Bs 6-12 h K40 6-12 h KGBs 6-12 h kG0 6-12 h K4Bs 6-12 h KGO 6-12 h K40 6-12 h
Coulter et al. 2009,
Benato et al. 2019)
Boutop@avoin 0,1-05mgkg”’  1-5mgkg’SC  1-5mgkg’ 1-5mg kg™ 1-5mgkg’SC  0,2-2mg 0,5-2mg
(Flecknell 2006, Kohn et IM, SC K&be 4 h SCkabe 4 h SCkabe 4 h K&bs 4 h kg-"SC kg SC
al. 2007) K&Be 4 h Kabe 4 h Kabe 4 h
Hop@ivn (Kohn et al. 2-5mgkg’SC,  2-5mgkg’ SC,
2007, Navarrete-Calvo et IM k&Be 4 h IM k&Be 4 h
al.2014)
ne0idivn (Kula etal. 2016, 5-10 mg kg™ 10-20 mg kg™ SC,
Cao etal. 2018) SC,IMk&Be3h  IMkaBe 2-3 h
pero&ikapn (Flecknell 03-06mgkg’  2mgkg™ SC, 1-2mg kg™ - - - -
2006, Kohn et al. 2007, PO, SC PO SC, PO
Carpenter 2009, Stokes
et al. 2009, Benato et al.
2019)
Kapmpo@aivn 2-4mgkg'SC  2-5mgkg'lv,  2-5mgkg’ 2-5mgkg’lV, 2-5mgkg’ 2-5mgkg’ 2-5mgkgt Iy,
(Hawkins 2006, Benatoet  1,5mgkg’' PO IM, SC, PO IV,IM, SC,PO  IM, SC, PO IV, IM, SC, PO IV,IM, SC, PO IM, SC, PO
al. 2019) (LéyloTn nue- (uéylotn (uéylotn (LéyloTn nue- (uéylotn (uéylotn
priola 6oon) nueprola nueprola prola &éon) nueprola nuepnota
S6on) &don) &don) ddan)

IV: evdopheBiwe, IM: evbopikac, SC: umodopiwe, PO: and 1o otopa
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Table 2: Dose rates of commonly used analgesic drugs in rabbits and domestic rodents.

rabbit mouse rat hamster gerbil guinea pig chinchilla
buprenorphine (Johnston  0.01-0.05mg 0.05-0.1 mg 0.01-005mg  0.01-0.05mg  0.01-0.05mg 0.01-005mg  0.01-0.05 mg
2005, Hawkins 2006, kg' SC, IM, IV kg™ IM, SC kg™ IM, SC kg™ IM, SC kg IM, SC kg1 1M, SC kg™ IM, SC
Kohn et al. 2007, Coulter every 6-12 h every6-12h every6-12h  every6-12h every 6-12 h every6-12h  every6-12h
et al. 2009, Benato et al.
2019)
butorphanol 0.1-0.5mgkg’  1-5mgkg’SC  1-5mgkg’ 1-5mg kg’ 1-5mgkg’'SC  02-2mgkg’  0.5-2mgkg’
(Flecknell 2006, Kohn et IM, SC every every 4 h SCeverydh  SCevery4h every4h SCevery4h  SCevery4h
al. 2007) 4h
morphine (Kohn et al. 2-5mgkg™’SC,  2-5mgkg™ SC,
2007, Navarrete-Calvoet  IMevery4h IM every 4 h
al.2014)
pethidine (Kula et al. 5-10mg kg 10-20 mg kg' SC,
2016, Cao et al. 2018) SC, IM every IM every 2-3 h

3h
meloxicam (Flecknell 03-06mgkg’ 2mgkg!'SC, 1-2mg kg’ - - - -
2006, Kohn et al. 2007, PO, SC PO SC, PO
Carpenter 2009, Stokes
et al. 2009, Benato et al.
2019)
carprofen 2-4mgkg’SC  2-5mgkg’ 2-5mgkg” 2-5mg kg’ 2-5mg kg’ 2-5mgkg’ 2-5mg kg’
(Hawkins 2006, Benatoet  1.5mgkg’ PO IV, IM, SC, PO IV, IM, SC,PO IV, IM, SC,PO IV, IM, SC, PO IV, IM, SC, PO IV, IM, SC, PO
al. 2019) (maximum (maximum (maximum (maximum (maximum (maximum

daily dose) daily dose) daily dose) daily dose) daily dose) daily dose)

IV intravenously, IM: intramuscularly, SC: subcutaneously, PO: per os

avtipleypovmdwv (epdoov Sev avTevdeikvuvTaL), TOTIKOVY
avatoBnTIKOV, a-2 AyWVIO TGOV, KETARIVNG, YKOUTTATTEVT(-
vng, K.a. (Benato et al. 2019). Emiong Ppioketl epappoyn
Kat pn GapHAKONOYIKT) LTTOGTAPLEN He PEAOVIOUOS, YuXp&
emBépata, eENdxoTa eeUPATIKA XELPOVPYIKT EMTEUPAOT,
TIPOOEKTIKOVG XELPIOHOVG, Aélep XAUNANG 0TAOUNG, K.4.
(Berry 2015). Ztov IMivaka 2 apovatdlovTal ot dooelg
TWV AVOAYNTIKOV GAPUAK®DY TTOL XPTOLHLOTIO00VTAL GU-
XVOTEPA OTOV KOVIKAO KAl TA KATOIKISIO TPWKTIKAL.

Omioeldn

Ot eriPrafeic enumTOOEL TOL TTOVOL OTNV KV TIKOTH TN
TOU YOG TPEVTEPIKOD CUGTIHATOG EAEYXOVTOAL [ KATAAAN-
An Xoprynon omtoetdov 0Tov KOVIKAO Kol Tar KatotkiSia
TPOKTIKA, 10 o€ auTd ToL avTeEVSeikVUVTAL ToL [N OTe-
poetdn avTipAeypovadn pappaxa (Swisher et al. 2015).
H xpnon g patvtavoing oe vynhég Sdaelg ipoimobétel
ETOLHOTNTA SlCWA VWO S Kat TTapox1ig BeTikov aeptopon,
Wlaitepa 6Ty ovvSudletat pe npepotikd (Barter 2011).
H ¢patvtaviin xpnoipomnoteital 6e cLVSVAGUO (e KATTOL0
NPEULOTIKO TTOL KATAOTENAEL HEPIKEG aTTO TG aveTtLOOun-
TEG TIAPEVEPYELEG AT G, OTIWG E{ETO Kot Stéyepor). Otav
XPNOLHOTIOLELTAL OV TNG, 1) EAAXLOTN HUIKT X&AooT) TTOU
Tipoka\el TNV KaBOLoTd akatdAANAN yia omoladnmote
GANN, TEpa arto pa Ppayeia xetpovpytkn enépPaon. H
d60on ¢ patvtavOAng pmopei va ehattwdel kKatd 50-
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Moreover, non-pharmacological support with acu-
puncture, cold packs, minimally invasive surgical
procedure, careful handling, low frequency laser,
etc. May be applied (Berry 2015). In Table 2, doses
of the most commonly used analgesics in rabbits
and domestic rodents are presented.

Opioids

Harmful sequelae of pain on gastrointestinal motil-
ity can be managed with the appropriate adminis-
tration of opioids in rabbits and domestic rodents,
especially in species in which non-steroidal anti-in-
flammatory drugs are contraindicated (Swisher et al.
2015). The use of fentanyl in high doses necessitates
intubation and positive pressure ventilation on
standby, especially in combination with sedatives
(Barter 2011). Fentanyl can be administered in
combination with a sedative that suppresses some
of its undesirable side effects, such as vomiting and
hyperactivity. When used as a sole agent, it results
in mild skeletal muscle relaxation, and is therefore
inappropriate for any procedure other than a short
surgery. Fentanyl dose can be reduced by 50-70%,
when it is administered with a benzodiazepine, and
with this combination sufficient muscle relaxation
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70%, étav avtr) xopnynOei pe pia Beviodialemivn kat pe
T0 GUVSVACHO AVTO TTAPEXETAL IKAVOTIONTIKT HUOXAAA-
on. H popoivn 6tav xopnyeital 6Tov KOVIKAO éxel Kald
QTOTEAEGUATA YIO TNV AVTIHETWTILOT HTTLOV £0G LOXLPOD
TIOVOU, OANG AOYW TWV TTIAPEVEPYELWV TG, OTIWG NPEWUN T,
QVOITVELOTIKT) KATAOTOAT] KL EAXTTOHEVT YAOTPEVTEPL-
KN KVNTIKOTNTO, Xprotporoteitat omavia (Barter 2011).
2TOV HU KAl ToV eTTiL, 1) BoUTOpPavOAn XpnotpoToLeital
YLt TV AV TLHETOTILOT MOV Kal (KPS SLAPKELNG TTOVOU
Kot xopnyeitat kaOe 1-2 dpeg (Gades et al. 2000), eve
OTOV KOVIKAO GUVIOTATAL YLt (TTLO WG HETPLAG EVTIAONG
Kat pikpng didpretag (2-3 wpwv) movo (Barter 2011). H
Xprion ¢ Tpapadoing, mapdlo oL avTr) KUKAOPopEl
TNV EMNVIKT ay0opd, o€ auTd T {wa avTeVOEiKvUTAL.
Ei8ik& otov KOVIKAO, 1) XOpryNnor TN eite amnd 1o oTdpa
eite evoophefing dev €deie Betikd avokynTika amote-
Aéopata (Souza et al. 2008, Egger et al. 2009).

Mpn orepoeldny avripleypuovady pdpuara (MEAD)

To cuxvotepa xpnotponotovpeva MEAD o1ov KOVIKAO
Kot Tt KATotKiSta TpwKTikd efvat ) peho€kapn, n Kappo-
¢aivn kot n kerompodaivn (Barter 2011). tnv KAwIKH
TIp&En XprotpoTtoLeiTaL GLYXVOTEpPA 1] pedoikaun (Bourque
etal. 2010; Wenger 2012). Ztov KOVIKAO HETE TN XOPNYT)-
on HeAOEIKANNG oTTO TO OTOUQ, 1) HEYLOT CUYKEVTPWOT)
010 MAGOHA epdaviletal vapitepa Kot 0 HeTAPOAOHSOG
efvat Tax0TEPOC aITO OTL GTO OKUAO, TOV ETIHL Kol TOV
avBpwto (Turner et al. 2006). Xtov kKOviKAo evEéxeTal
va xpelaotov 86coelg mavw amnd 0,3 mg kg 24h™ yio )
SlaTripnomn NG HEYIOTNG GUYKEVTPWOT)G TNG OTO TAAOHA,
Kat yto péxpt 24 wpeg. H 86on 1,5 mg kgt SC 1) PO eivar
KaA& avekTh péxpt Kat yloo 5 npépeg (Carpenter et al.
2009, Fredholm et al. 2013). H yevon pehiod tng mooipng
peofikdpng kabloTa To pdppako edyevoTo yia T {wa
Kat eivat KatdAAno yia Sloyeiplon Tov TOVoL GTO OTIiTL
(Leach et al. 2009, Wegner 2012). Qot1600, oL a1té T0U
OTOHATOG OOOELG LENOEIKAUNG UTTOPEL VO UV XPKODV YLt
TOV LKAVOTIOLNTIKO £AEeYXO0 TOU TIOVOU HETA aTtd £VOOKOL-
Aok eméppoaon (m.y. woBnkvotepextopn). Tapdti S6oelg
pelo€ikdpng 0,2 mg kg™ éxouv avtipheypovadn Spdor oe
enipug, otn PLPAoypadio avadEpeTal WG amaLTOVVTAL
vYnAoTepeg 8OaelS, €m¢ kat 1-2 mg kg yia tn Stoyeiplon
TOU peteyxelpntikod &hyoug (Roughan et al. 2003).

Tomkn avaroOnoia

H MiSoxkaivn kot n prrovmifaxaivn eivat ta ouvnBéotepa
TOTIKA avaoOnTIKA TToL pItopovv va xopnynbouv tomikd,
pe 8unOnon kot evSoapOpikd. H MiSoxaivn €xel taxeia
évap€n, oM pukpr) Stdpreta Spdong, eve 1 ptouTtifoaka-
vn éxel Ppadeia evapEn, ol peyahvtepn Sidprela Spd-
onG. Ta TomKa avatoBnTIKA CLGTAVETAL VA APALOVOVTAL
oe apatwoelg 1:2 kot 1:4 yia vo amogpevyBei n vriepdoaia.
H tomkr 8tr18n0n o€ Xelpoupytkd 1) pn Tpadpata armotehel
ATt Kot otkovopIkn (éBodo avalynaiag ya Xelpoupytkeg
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is obtained. When morphine is used in rabbits, it
is most effective in managing mild to severe pain,
but it is rarely used due to its side effects, includ-
ing sedation, respiratory depression and reduced
gastrointestinal motility (Barter 2011). In rats and
mice, butorphanol is used to manage mild pain
of short duration and it is administered every 1-2
hours (Gades et al. 2000), whereas in rabbits it is
recommended for mild to moderate pain of short
(2-3 hours) duration (Barter 2011). The use of tram-
adol, although it is widely available in the Greece,
in these animals is contraindicated. Especially in
rabbits its administration either orally or intrave-
nously has failed to show positive analgesic results
(Souza et al. 2008, Egger et al. 2009).

Non-steroidal anti-inflammatory drugs
(NSAIDs)

The most commonly used NSAIDs in rabbits and
domestic rodents are meloxicam, carprofen and
ketoprofen (Barter 2011). In practice, meloxicam
is most commonly used (Bourque et al. 2010;
Wenger 2012). After oral administration in rab-
bits, meloxicam reaches maximum concentrations
in plasma and is metabolised faster than in dogs,
rats and humans (Turner et al. 2006). In rabbits,
doses higher than 0.3 mg kg™ 24h"! may be required
in order to maintain maximum concentrations
in plasma for up to 24 hours. A dose of 1.5 mg
kg SC or PO is well tolerated for up to 5 days
(Carpenter et al. 2009, Fredholm et al. 2013). The
honey taste of oral meloxicam renders this drug
palatable for animals and it is appropriate for pain
management at home (Leach et al. 2009, Wegner
2012). However, oral doses of meloxicam may not
be sufficient for adequate management of pain after
intra-abdominal surgery (e.g. ovariohysterectomy).
Even though meloxicam doses of 0.2 mg kg have
anti-inflammatory properties in rats, it is reported
in the literature that higher doses are necessary, up
to 1-2 mg kg! for the management of postoperative
pain (Roughan et al. 2003).

Topical anaesthesia

Lidocaine and bupivacaine are the most commonly
used local anaesthetics in topical infiltration and
intra-articularly. Lidocaine has a quick onset of
action but short duration, whereas bupivacaine
has a slow onset but longer duration. It is recom-
mended for local anaesthetics to be diluted 1:2 and
1:4 in order to prevent overdose. Local infiltration
of tissues in surgical or non-surgical wounds is a
simple and cheap method of analgesia for surgi-
cal procedures. Adding adrenaline to the solution



enepPaoelg. H mpoobnin adpevarivig oto Stehvpa tng
€yxvong propel vo opateivel Ty Sidpreta Spaong Twv
TorkoVv avaloOntikeov (Wegner 2012, Kluge et al. 2017).

Ieproyixh avalynoia

H emiokAnpidia avoynoia (0,1-0,2 ml kg™) kat o amorhet-
OUOG TOL Hnplaiov Kal LoXlakol VEDPOU £XouV Tteply padel
0710 vOLKd XoLpidio, GTOV ETIHL KAt 0TOV KOVIKAO, YLot ETIEU-
Pdoeig ota omnicBio akpa. Emiong, otov KOviK O Kat Tov
ernipv, n enokAnpidix avaiynaoia xpnotpormnoteital 1660
yior SleyXeLpNTIKT) 600 Kol Yior HETEYXELPNTIKT avaAynoia.
2 TepINTWON TOL ATTAUTE(TOL TIPATETAPEVT AVaAYNia,
topei va tortoBetnOei emorAnpidiog kaBetrpag yior ouvex
1) emavahapBavopevn epdral xopriynon (van den Hoogen
etal. 1981, Malinovsky et al. 1997, Nishiyama 1998, Dollo et
al. 2004, Johnston 2005, Lichtenberger et al. 2007, Wenger
2012, Aguiar et al. 2014).

Eniloyog

SUUTTEPACUATIKA, 0 KOVIKAOG KAl TA KATOKISIA TPWKTIKA
éxouv avnéveg amalTNOELS WG TIPOG TNV 0PN AVTILETOTL-
o1 Toug TepleyXelpnTikA. H épdpoon otn peiwon Tov otpeg
and Ty mpoavalcOnTik KidAag e€€taom, aTov Eeyxo Twv
{OTIKGOV AELTOVPYL®V, 0TIV UITOGTAPLEN TOU KUKAOPOPLKOV
Kat oTn dlayxeiplon Tou peTeyxelpnTKoL TOVoL Bar Snpt-
ovpynoel TIg cuvOnKeg ekeiveg Tov Ba cupParovy otV
ETMITUXN £KBOGT) TOL XELPOVPYLKOV TIEPIOTATIKOD.

YX0yKpovon CUHPEPOVIV

Ot ovyypadeic Snhmvouy ot Sev vTdpyet GVYKpoLON
OUHPEPOVTWV.
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intended for tissue infiltration can prolong the
duration of action of local anaesthetics (Wegner
2012, Kluge et al. 2017).

Regional analgesia

Epidural analgesia (0.1-0.2 mL kg!) and femoral
and sciatic nerve block have been described in
guinea pigs, rats and rabbits, for procedures on the
hind limbs. In rabbits and rats, epidural analgesia
is used for intraoperative as well as postoperative
analgesia. In cases when prolonged analgesia is
required, an epidural catheter can be placed for
continuous or repeated bolus administration
(van den Hoogen et al. 1981, Malinovsky et al.
1997, Nishiyama 1998, Dollo et al. 2004, Johnston
2005, Lichtenberger et al. 2007, Wenger 2012,
Aguiar et al. 2014).

Epilogue

In conclusion, rabbits and domestic rodents have
increased needs regarding correct perioperative
management. Attention to stress reduction as
early as from the preanaesthetic evaluation, to
monitoring of vital functions, to cardiovascular
support and management of postoperative pain
will provide the conditions that can contribute to
the successful outcome of surgical cases.
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