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Iepidnyn

1o apBpo mapovaotdlovtal ot puololoyikég diat-
TepATNTEG TOVL eKAOTOTE €IOOVG Kol OL TIEPLEYXELPN-
Tikol xivéuvol Tov prmopei va mpokvyouv. Emiong,
mieplypadovral n mpoavaloOntikn Staxeipion, mbava
avaloONTIKE TPWTOKOANQ, 1) EMIAOYT) TOU KATAAAN-
Aov avaloOnTiKoL OXAHATOG Yot TNV EYKATAGTAON
Kat dtatrpnon ¢ avaloOnoiag Kot TENOG oL apxEg
HETEYXELPNTIKNAG ppovTidag. Avapopd yivetal Hovo
oe SpACTIKEG OVGIEG IOV PpioKOVTOL OTNV aryopd Kall
propei va amoktroet 0 EAAnvoag kTnviatpog. ZKomog
elvat n EAXXLOTOTION 0T TWV ETTUTAOK®YV IOV UITOPEL Vi
amoBouv potpaieg kata T Sidpkela NG avaloOnaiag
og £va laTpeio {HwV CLVTPOPLAG.

Abstract

In this report the normal particular characteristics of
each species are explained as well as the perioperative
risks that may arise. Furthermore, the preanaesthetic
management, potential anaesthetic protocols, and the
selection of the appropriate anaesthetic regimen for
the induction and maintenance of anaesthesia are also
described and finally the article is concluded with the
principles of postoperative care. Only drug substances
that are available in the Greek market to the veterinary
clinicians are reported. The aim of this study is to
minimise complications that may prove fatal during
anaesthesia in a companion animal clinic.

MeSH keywords: anesthesia, deep sedation, rabbits, rodents

Ewcaywyn

Z1o ik pd koatotkidiax OnAaotikd mov amavtvTaL oL-
vnBéotepa otnv EAAGSa tephapfdvovTat o KdvikAog
(owcoyévela Leporidae - Aaydpopda) kat eidn g
1&€n¢ Rodentia — TpoxTika (Hug, emipug, KpKNTOG/
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Introduction

In Greece, common small pet mammals include rabbits
(family Leporidae) and species of the order Rodentia
(mouse, rat, hamster, gerbils, guinea pig, chinchilla).
Rabbits and rodents are frequently presented with se-



Xapotep, YepPitog, tvdikd xotpidio, TovToA&). O KOVIKAOG
KOL TX TPOKTIKE eRPavi{ovy cuxva coPoapég eMIITAOKEG KAl
nebaivouv katd Tn Stapketa TG avaloOnaoiag, yeyovog
TTOU avayKACel IOLOKTATEG AAAG KAl KTNVIATPOUG Vot TIG
amnodpevyouv. ITp&yHaTL, TO TOCOOTO BVNOIHOTNTAG AV KAl
dev etvat dlaitepa LYNAO, eival LYNAOTEPO T€ GXEOT) LLE TO
okONo kat T yata (Brodbelt 2009).

AvaTtopukég Kat puoloNOYIKEG
1O1TEPOTNTEG KAl EMITTWOELS TOVG
otnv avaiodnoia

rov IMivaka 1 tapovaotdlovTal peptké GUOLONOYLKESG KAL-
VIKEG TTAPEUETPOL GTOV KOVIKAO KL T KATOIKISIA TPOKTIKGL.
Enpavtiky laitepdtnTa mov Ba pémet va AapPévetat
UITOYLV KATA TNV TIEPLEYXELPNTIKT Ttepiodo eival 1 oxe-
TIKG HEYAAN ETUPAVELX TOL OCWUATOG GUYKPLTIKA [E TO
OWHATIKO TOLG Pépog, 1 omtoia Tpodiabétel oe exdnlwon
vroBeppiag katd ) Stapkela TG avatoOnoiag. Emiong,
0 LYNAGG pHeTaPoAikog puBpdG Toug oe GLVSLACUO e Ta
HIKp& atoBéparta yAukoydvou, propotv va odnyrioouvy o
vrtoyAvkatpio (Flecknell 2016). Erumiéov, ta mapevtepikd
xopnyobueva ¢pappaka €xouv TaxVTepn évapén dpdong
oA pikpoTepn Sidprela. Xe TepinTwon &mvolag, i oavTi-
Spacn TOL KTNVIATPOUL TIPETIEL Vot elval TAXVTATH. ZOTIKOL
LoTol (6TIwG To KeVTPLKS VeLpLKd GVOTN M) TTOAD Ypryopa
kaBiotavtatl vroikoi, Adyw tov LYNAoL peTAPBOAIKOD
puOpol TOLG Kot TNG HEYAANG KATAVAAWONG 0EUYSVOU
(Quesenberry & Carpenter 2012).

O kabetnplaoudg mepidpeptkng GpAEPag kat n Slaow-
Avwon tng Tpaxeiag mapovoialovy SUoKOAiES, AOYw TNG
1O1a{TEPNG VATOULKAG KATAOKELTG KA TOV peyéBoug auTav
Twv (wov (Suokolia B¢aong Aapuyya, Aapuyyodomacpog),
YeYovog mou amaltel et0lkd Kat KAaT&AAnAov peyéBoug
e€omhiopo (Harkness et al. 2010).

Ot amattotpeves avalodntikég §6oelg cuxva eivat -
KpOTEPEG ATTO ALTEG TIOL eival SnHOOLEVHEVEG OF HENETEG,
KOTA TIG oT0ieg €Xouv Xpnotporoin el vyt Kat efotkelwpéva
oe yxelplopotg (oo (Harkness et al. 2010). H cuvomapén
@V TTBOAOYIKOV KATACTACEWYV, OL TTEPLOCOTEPEG ATTO TIG
oroieg elval ACVUMTWHATIKEG (TL.X. TAoTEPENAWOT), Oy,
VEOTTANGIA TOV TIVEDHOVA, KOEVOKAPKIVOHA TNG HTPAG),

Sedation and anaesthesia in rabbits and domestic rodents

vere complications and death during anaesthesia,
forcing owners as well as veterinarians to avoid
it completely. In fact, even though the mortality
rate is not particularly high, it is higher compared
to dogs and cats (Brodbelt 2009).

Anatomical and physiological
features which affect
anaesthesia

In Table 1, some physiological parameters in
rabbits and domestic rodents are presented.
An important feature that should be taken into
account during the perioperative period is the
relatively increased body surface area to body
weight ratio, which can be a predisposing factor
to hypothermia during anaesthesia. Moreover,
the high metabolic rate in combination with the
limited glycogen stores can lead to hypoglycaemia
(Flecknell 2006). Additionally, parenteral med-
ications have faster onset of action but shorter
duration. In case of apnoea, treatment must be
immediate. Vital tissues (such as the central nerv-
ous system) are quickly rendered hypoxic, due
to the high metabolic rate and increased oxygen
consumption (Quesenberry & Carpenter 2012).

Catheterisation of a peripheral vein and
tracheal intubation can be challenging due to
anatomical features and size of these animals
(difficulty in visualising the larynx, laryngospasm),
therefore special and appropriately sized equip-
ment is required (Harkness et al. 2010).

The required anaesthetic doses are usually
lower than reported in studies, in which healthier
animals, more accustomed to handling have been
included (Harkness et al. 2010). The presence of
comorbidities, most of which are asymptomatic
(e.g. pasteurellosis, sepsis, pulmonary neoplasia,
uterine adenocarcinoma) may affect respiratory
system function during anaesthesia.

The sudden reactions of rabbits to poor han-
dling may cause spinal fractures, whereas severe

Mivakag 1: KapSiakn Kat avanmveuoTIKR CUXVOTNTA GTOV KOVIKAO Kal TA KATOIKIS10 TPWKTIKA.

KOVIKAOG Hug EMiUG KPIKNTOG yepPBilog 81K Xoipibio TOWTOIAA

(Meredith 2015)  (Orr2002)  (Orr2002)  (Godman 2002)  (Keeble 2002)  (Flecknell 2006) (Hoefer & Crosley 2002)
Kapdiakn 150-300 400-700 300-500 310-480 260-600 240-310 100-150
ouxvotnTa
(min™)
QAVATIVEUOTIKA 30-60 80-220 70-140 40-110 85-140 50-130 40-80
ouxvétnTa
(min™)
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Hpéunon kat avaioBnoia aTov KOVIKAO Kal Ta KATOIKISIa TPWKTIKG

Table 1: Heart and respiratory rate in rabbits and domestic rodents.

rabbit mouse rat hamster gerbil guinea pig chinchilla
(Meredith 2015) (Orr 2002) (Orr2002)  (Godman 2002)  (Keeble 2002) (Flecknell 2006) (Hoefer & Crosley 2002)
heart 150-300 400-700 300-500 310-480 260-600 240-310 100-150
rate
(min™)
respiratory 30-60 80-220 70-140 40-110 85-140 50-130 40-80
rate
(min™)

HITOpEl Var ETINPERGOVV TN AELTOLPYIX TOL AVATIVEVGTLKOD
OUOTAHATOG KAT& TNV avaioOnoio.

210V KOVIKAO, 1) EaviKn avTidpact Toug oe KAKOUG
XELPLOUOUG, UTTOPEL VOt TIPOKANETEL KATAYUATA GTT) GTIOV-
OUAIKT) OTHAN, EVEK TO EVTOVO OTPEG LITOPEL VA TIPOKAAEDEL
appuBuieg Aoyw ékkpiong katexohapvav (Cantwell 2001).
T TV eAa(loTOTT0INGT) TOV OTPEG OTOV TIPOAVALGONTIKO
B apo mpémet ot KAwPol vor eivot porkpLd ommd omTiKd Kat
akovoTikd epebiopata. EmmAéoy, va yivetal cuoTtéyaon
OHOLWV EO®V KAl CUYKPATNON TV {H®V [e EAAXIOTOVG
XELPLOHOVG, HOVO IO ECOLKEIWUEVO TIPOTWTILKO.

H peydn mepiodog mpoavaioOntikng vnoteiag, o avén-
HEVOG XELPOUPYLKOG XPOVOG, TO €VTOVO OTPEG AOYW TTOVOU
Kat 1 aAhaym meptpdArovrtog, ptopei va mpodiabécouvv
oe HETEYXELPNTIKO etAed. O TUUTTAVIOHOG AOY® OTAGNG
YOOTPEVTEPLKOV TTEPLEXOHEVOU HELDVEL T SUVAHN cUOTIAONG
1oV Sl ppdypatog Kot avEdvel TNV eVOOKOLA LXK TIiEDT), [LE
TOavr) EMITTOOEL OTO AVOTTVEVGTIKO KAl KAPSIAYYELAKO
obotnpa (Flecknell 2016).

H extipnon tov Papoug mpémel va yivetal pe LeYan
axpifeta, edikd oo IO pikpd {wikd eidn (Harkness et al.
2010). Ztat TpOKTIKE, KUPIWwG TOUG HUG Kot TOUG ETTIHUG, Yo
TN Xoprynon LYpwV TPOTIL&TAL N LTTOSOPLA KaL 1) vdoTTe-
pLrovaikn 0096, AM& OXLYLoL LYPE TTOL TIEPLEXOLY YAUKO(T).

IMpoavaioOntikn vnoteia

2T0VG KOVIKAOUG Kart T KATOKISI TpWKTIKE, efattiog Tng
Tayelog yaoTpikiG kKEvwong Kat Tn¢ mbavotntag mpdKAn-
0ONG OTAONG TOL YAOTPEVTEPLKOV TIEPLEXOUEVOU, OEV Edap-
poLetat mpoavaloOntikr vnoteio. Emopévwg ta {wa éxouvy
e\evBepn mpdOPacn o€ ParynTo Kal vepod HEXPL TN OTLYHN
NG Xoprynong mpoavatodntikng aywyrng (Flecknell 2006).
Emumhéov, n vnotela e€avtiel Ta amoBépata y\ukoyovou,
TIPOKAAGOVTOG LITOYAUKQLIQ, 1) OTTIOi0l HITOPEl v CUHBANAEL
ONUAVTIKA GTNV TIPOKANGT) HETEYXELPNTIKOD LAEOD.

Ta TPOKTIKA GEV KAVOLV EHETO, ETTOHEVWG 1) TIPOXVAL-
oOntikn) viotela Sev eivat amapaitntn. Qotdoo, Ta vdikd
xotpidiax ovxva Siatnpovv Tpodr} oto omicbio Tupa TG
OTOUATIKNG KOINOTNTAG, YLIUTO CUVIOTATAL vijoTeia 2-3
WPV TIPOEYXELPT TIKA KAl XTTOUAKPLVGT) TV UTTOAEUHATOV
TpodnG pe PapPakodpdpo OTUAES, HETA TNV EYKATACTAOT
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stress may cause cardiac arrhythmias due to cat-
echolamine release (Cantwell 2001). In order to
minimise stress in the preanaesthetic ward, cages
are required to be away from visual and auditory
stimuli. Furthermore, similar species should be
housed together, and handling should be minimal
and limited to experienced staff.

The prolonged period of preanaesthetic fast-
ing, increased surgical time, severe stress due to
pain and change in the environment, may pre-
dispose to postoperative ileus. Tympany due to
stasis of gastrointestinal content decreases the
diaphragmatic contractility and increases in-
tra-abdominal pressure, with potential sequelae
on the respiratory and cardiovascular system
(Flecknell 2016).

Body weight should be estimated accurately,
especially in very small animal species (Harkness
etal. 2010). In rodents, especially mice and rats,
the subcutaneous and intraperitoneal route are
preferred for the administration of fluids, but not
for fluids containing dextrose.

Preoperative fasting

In rabbits and domestic rodents, preoperative
fasting is not applied due to fast gastric empty-
ing and the potential for gastrointestinal stasis.
Therefore, free access is granted to food and water
until premedication (Flecknell 2006). Moreover,
fasting depletes glycogen stores, causing hypo-
glycaemia, which may be a primary cause for
postoperative ileus.

Rodents do not vomit, therefore preoperative
fasting is not required. However, guinea pigs
usually store food in the caudal part of the oral
cavity, therefore recommendations include fasting
of 2-3 hours prior to surgery and removal of food
remnants with a cotton bud after induction of
anaesthesia (Horn et al. 2013).

Regarding large-breed and obese rabbits,
preoperative fasting of one hour may reduce



Sedation and anaesthesia in rabbits and domestic rodents

Mivakag 2: AGCEIG (PAPHAKWY TTOU XPNGIHOTIOIOUVTAL TNV MPOAVAIoONTIK aywyr Kal TNV NPEUNCT GTOV KOVIKAO
Kat Ta Katolkidia tpwkTikd (Harkness et al. 2010, Wenger 2012, Varga 2013).

dpaoTikn ovoia KOVIKAOG Hug EMiUG KPIKNTOG yepPBilog W0 TOWTOIAG
Xotpidio
aketulompopadivn 0,25-1,0mg kg’ IM,SC,  2-5mg 25mgkg’  5mgkg’IP (avtevdeikvu-  0,5-1mg 0,5-1 mg
IV, 0,5mgkg’IM, SC kg IM, IP IM, IP Tal- ehattwvel - kg IM kg'IM
+ 0,5 mg kg Boutop- TOV 0UO0 TWV
(@avonn EMANTITIKWOV
Kploewv)
Sialemapn 1-2mgkg™ IM, IR SC, IV 5mgkg’  25-5mg 5mgkg'IP 5mgkg’ 25mgkg’  1-5mgkg’IM
IM, IP kg™ IM, IP IM, IP IM, IP
wdaloldun 0,5-2mgkg™ IV, IM, IP 5mgkg’  25mg 5mgkg’ 5mgkg’ 5mgkg’ 1-2mg kg
M kg'IP IM, IP IM, IP M SC, IM
§uhadivn 1-5mg kg™ IM, IV 5-10mg 1-5mg 5mgkg’ 2mgkg’ - 2-10mg kg’
kg'IP kg IM, IP IM, IP IM, 1P IM
pedetopdivn 0,1-0,5mg kg™ IM, SC 30-100pg  30-100ug 100 pg kg 100-200 ug - -
kg SC kg SC SC IP kg'IP

IV: evdogheBiwe, IM: evopuika, SC: umodopiwc, IP: evionepitovaikag

g avaoOnoiag (Horn et al. 2013).

2TOVG HEYUAOOWHOUE KAl TTAXVOAPKOUG KOVIKAOUG
TpoavataOnTIKN VoTeio oG wpag PITOPEL Vo HELOTEL TOV
GYKO TOU GTOHAXOU Kol TOL TUGAOD, TTOL BewpnTIK& CUMTTL-
éCouv TNV Teploplopévn Bwpakikn KOOTNTA. XNV 1TIpaén
®w0T000, dev HETAPANAEL TOV OYKO TOU YAOTPEVTEPLKOD
OWANVA ETTAPKAOG, ®OTE Vo Dewpeital KAVIKG ONHaVTIKNA
(Quesenberry & Carpenter 2012).

IMpoavaicOntikn aywyr Kot
npéunon

Ztov IMivaka 2 tapovotalovtal SO0EG GpappUiK®Y TOL
XPNOLHOTTOOVVTAL OTNY TIpoavaloONTIKA aywyn Kat Tnv
NPEUNOT) TV KOVIKA®Y KAL TOV KATOLKISIOV TPOKTIK®V.

‘Evog onpavTikog mapdyovtag mou Aappavetot voyy
KOT& TNV €TAOYH TV GAPHUAKWY TNG TTPoavaloOnTIKng
aywyng eivat n tayeio avévnyn. Meyddn didpreta avd-
VIYNG UITOPEL VX TIPOKANETEL YXOTPEVTEPIKA TIPOPATHATCX,
nratikn) Autoeidwon kat vrtoyAvkatpior (Bonath et al. 1982).
Tlor aUTO TO AOYO TIPOTIUATAL V& XPNOLHOTIolDVTAL G&p-
oK e evpl «TTopEOUVPO ATPANELACH 1) [LE AVTAYWVIOTES
TIOU ETTPETIOLY avaoTpodn TG Spaong Toug (Tr.x. pede-
toudivn-atutapeloin). Enurhéov, kalbTepo anotéleopia
ETUTUYXAVETAL pE CLVSVAGHOVG PpapudKwy. O cuVSLAGHOG
pappakv Aettovpyei abpolotika oty enitevén TG npéun-
onG Kal ehayloTomoLel TnG mapevépyelég Toug (Richardson
& Flecknell 2005).

AvTtixoAvepyika (atpomivn,
YAUKOTIUPPOAATT))

Tot avTIXOAVEPYIKE PAPHAKA HELDOVOLV TT) SpAoT) TOL TTa-

the volume of the stomach and caecum, which
may theoretically compress the limited thoracic
cavity. In practice however, this does not change
gastrointestinal volume sufficiently, in clinical
practice (Quesenberry & Carpenter 2012).

Premedication and sedation

In Table 2, drug doses used in premedication
and sedation in rabbits and domestic rodents
are shown.

An important factor that should be considered
during the selection of premedication agents is
rapid recovery. Prolonged recovery time may
cause gastrointestinal problems, hepatic lipido-
sis and hypoglycaemia (Bonath et al. 1982). For
this reason, drugs with a wide “safety window”
or with an antagonist that allows for reversal
of their effect (e.g. medetomidine-atipamezole)
should be selected. Moreover, a better result can
be accomplished with combinations of drugs. The
combination of drugs has an additive effect on
accomplishing sufficient sedation and minimizes
side effects (Richardson & Flecknell 2005).

Anticholinergic drugs

(atropine, glycopyrrolate)
Anticholinergic drugs inhibit parasympathetic
nervous system activity and cause tachycardia,

reduced bronchial secretions and mydriasis.
They are indicated in surgical procedures that
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Table 2: Drug doses for premedication and sedation in rabbits and domestic rodents (Harkness et al. 2010,
Wenger 2012, Varga 2013).

active substance rabbit mouse rat hamster gerbil guinea chinchilla
pig
acepromazine 0.25-1.0mg kg™ IM, 2-5mg 25mgkg’  5mgkg!IP (contraindi- 0.5-1 mg 0.5-1mg
SC IV, 0.5 mg kg kg IM, IP IM, IP cated — re- kg'IM kg'IM
IM, SC+0.5mg kg™ duces the
butorphanol seizure activity
threshold)
diazepam 1-2mgkg™ IM, IR SC, IV 5mgkg’  25-5mg 5mgkg'IP 5mgkg’ 25mgkg’  1-5mgkg’IM
IM, IP kg IM, IP IM, IP IM, IP
midazolam 0.5-2mgkg™ IV, IM, IP 5mgkg’  25mg 5mgkg’ 5mgkg’ 5mgkg’ 1-2mg kg
M kg™ IP IM, 1P IM, IP M SC, IM
xylazine 1-5mg kg™ IM, IV 5-10mg 1-5mg 5mgkg’ 2mgkg’ - 2-10mg kg’
kg'IP kg IM, IP IM, IP IM, 1P IM
medetomidine 0.1-0.5mg kg™ IM, SC 30-100pg  30-100ug 100 pg kg 100-200 ug - -
kg™ SC kg™ SC SC, IP kg™ IP

IV: intravenously, IM: intramuscularly, SC: subcutaneously, IP: intraperitonealy

PACLUTTAONTIKOD GUGTAHATOC TTPOKAADV TG TaXUKApPJia,
Helwon Twv Bpoyxikev ekkploewv Kat pudpiaor). Evdeikvu-
vtal oe enepPaoelg o pokaeitat Siéyepor Tov TveL-
HOVOYXGTPLKOD VEVPOU €QUTIOG XELPOUPYIKAOV XELPLOUDY
(xelptopol Twv OTAGX VeV, evEoTpaxelaKr SIowAvwaon),
KaBo¢ KoL g GLVSVAGHO (e OTTLOELST), OTIWG 1] PtV TAVUAN,
rov ptopel va tpokaécouv Ppadukapdia (Flecknell 2016).

H xopnynon avtixolvepy kv GUVIOTATAL OTol VLK
xotpidia, kabmg oL avaTVeLOTIKEG EKKpIoELS elval TTUKVOpev-
oteg Kat ddpBoveg, ave€dptnta av 1o {ho SlacwAnvavetat,
Ppépel pdoka 1 eivat Tpoowptvé akwvntonotnpévo (Cantwell
2001). H atpormivn eivat GXeTIKA AVATTOTEAECHATIKN GTOV
KOVIKAO, AOYy® TIApOLCIAG ATPOTIVEGTEPAC®Y GTO oo
(AtrE), pe arotéleopa va anattovvtat LYNAEG SO0ELG TOU
¢papuaxov (Harrison et al. 2006). Ze TéT0leG TIEPUTTWOELG
TIPOTLUATAL ) YAUKOTIUPPOAKTH), 1) OTT0{0t OpwG SeV KUKAO-
¢popel otnv ENAada. AfloonpeinTo eivat Twg n xopriynon
atporivng pali pe a-2 adpevepytkols aywvioTéC Sev avTev-
deikvutal ot {da autd, oe avtiBeon pe Ta caprkodaya
{oa ovvtpodlag (Alibhai et al. 1996).

Beviodialenives (Sralemapun, pudaforaun)

Ot Peviodialemiveg eival Ao NPERIOTIKA Kot oty XOAVTIKA
pappaKa e puoxaAapwTikr Spdon. Aev opovotdlouvy
avohynTikég 1816tnTeg. Exouv pikpn kataotahtikn dpaon
0TO KUKAOPOPIKS KOl AVATIVEVOTIKO GUOTHHA Kol UIKPT
diapketa Spdong (30-60 Aemtd).

H pSagoldpn, xopnyoopevn evdopvikd 1} ev8opAéPia
OTOV KOVIKAO KAl T KATOIKISIX TP@KTIKA, pitopel va Tpo-
KOOAEOEL LKAVOTIOLNTIKT) NPEUnon ylo Sty vwoTikég e€eTd-
OELG, TLY. AKTIVOYpddnon, vepnxotopoypadia (Johnson-
Delaney 2010). Otav cuvdvaletat oe xapunAotepeg S60elg

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

cause vagal nerve stimulation due to surgical
manipulations (visceral handling, endotracheal
intubation), as well as in combination with opioids
such as fentanyl that may result in bradycardia
(Flecknell 2016).

The administration of anticholinergic agents
is recommended in guinea pigs, considering that
their respiratory secretions are viscous and plen-
tiful, regardless of whether the animal has been
intubated, a mask is used or it is temporarily
rendered immobile (Cantwell 2001). Atropine is
relatively ineffective in rabbits, due to the pres-
ence of atropinesterases in their blood (AtrE),
resulting in increased doses of the drug being
required (Harrison et al. 2006). Glycopyrrolate
is preferred, which is not available in the Greek
market. It is worthy of note that the administra-
tion of atropine with o-2 adrenergic agonists is
not contraindicated in these animals, in contrast
with carnivore companion animals (Alibhai et
al. 1996).

Benzodiazepines (diazepam,
midazolam)

Benzodiazepines are mild sedative and anxiolytic
drugs with muscle relaxant action. They have no
analgesic properties. They cause mild depression
of the cardiovascular and respiratory system and
have short duration of action (30-60 minutes).
Midazolam administered intramuscularly or
intravenously in rabbits and domestic rodents
may cause sufficient sedation for diagnostic pro-



pe omtoetdn (1.x. Povtopdpavorn) 1 a-2 aywvioTtég (TT.x.
Se€pedetopdivn) avfdvet TNV TpoKaAOLEVN NpEUNOT
(Cantwell 2001, Boehm et al. 2010, Schernthaner et al.
2011). TIpoogpatoa éxet eptypadei kat evdoppLviki xopr-
YNo™ TG, 08 CLVSVUGHO HE A-2 AYWVIOTEG Kott OTILOELdT
yia ipdrAnon Padidg npépnong otov kovikho (Santangelo
et al. 2016).

H Swalemépn popei va xopnynOei Sta tov otdpatog
1) ev8odpAEPLa. Ztnv ev8odpAEPLar xoprjynomn, witopei va
nipokAnOei epebiopds twv ayyeiwv (Flecknell 2009, Papich
2016). H armoppdpnon votepa artd evOopuikr 1) vrodopla
éyxvon eivart epeBoTIKN AOY® TNG LYNANG WOUWTIKOTN-
Tag ToL Stoahvpatog (Quesenberry & Carpenter 2012).

H ¢plovpalevidn avtiotpédel tn dpaon twv Peviodi-
alemvay, aANd AOY® TOL HIKPOTEPOU XPOVOUL NICELG
{onG NG, piropel HeTd TO HETAPOALOUOS TNG va eTtavENDelL
1 npeptoTikn dpaon TV Peviodialemvev (Barr 2007).

dawvobelalives (akeTvlompopadivn)

H aketulompopalivn éxet xpnotponowndei otov kdvi-
KAO Kal Ta KATOIKISa TpwKTIKd e€acpaiilovtag eha-
GpA NPEUNOT, XWPIG OHKOGC VA EXel aVaAynTIKH dp&oT).
Xopnyeitat amoé oheg Ti¢ 0dov¢ (LToSdpLa, EVEOUVIKA,
evOoPAEPLa, atd TO OTOHM) Kol HELOVEL TIG SOTELS TRV
avatoOn Tk papudrwy. Ot pavobelalives yevikd mpo-
KohobV vrroBeppiiar Kat T LTTOTAGT AOYW TIEPLPEPLKTG
ayyelodlaoToAg, emopévag avtevdeikvovTal oe {Ha
UTTOYKOLHIKG, VALK& 1) oe cok. H aketvulompopalivn
elOIK&, EAATTWVEL TNV TTAPOywYT) SaKpOwV GTOV KOVIKAO,
TIPOKAAOVTAG 0OPapég Tl OeLg OTOV EMITEPUKITA KAl
otov kepatoeldn (Ghaffari et al. 2009). H xprjon ¢
avtevdeikvutat oTo yepPilo S16TL petwvel Tov ovd6 TN
emAnmroyéveong (Quesenberry & Carpenter 2012).

a-2 Adpevepyikoi ayoviotég (Suladivn,
pederopudivn, de§uedetopdivn)

Ot a-2 adpevepytkoi aywvioTég TpokahobV Pabid npe-
Hnomn eve TopAAN A EXOUV aVOAYNTIKEG KOL HUOXOAN-
POTIKEG IOLOTNTEG. L CLVSVACHO e KETApIVN TTapEXOLY
XelpovpyKn avatoOnaoia. Ze k&Oe mepintwon cuotivetat
Kat 1 xoprjynon oévyévov (Quesenberry & Carpenter
2012). XapaKTnploTIKA, HELWVOLY TNV KIVNTIKOTNTA TOU
EVTEPOV, TIPOKAAWVTOG TIAPATACT) TOU XpOVOUL YXOTpE-
vTeptkn¢ StdPoaong. Ot a-2 aywvioTég emtiong ennpediovv
T Beppoptbpon atov KGVIKAO, TOV eTtiftv Kat To LvSIKO
xotpidio (Szreder 1993). Eva artd T GnuavTiKOTEPX
mAgovekTHpata NG pedetopdivng ammotelei n amov-
ola TepleyXelpnTIKOY appubuioy, oe avtiBeon pe Tnv
Evlalivn. ISwaitepn mpoooxr mpémetl va Sivetat dtov
xopnyeitat Se€petopdivn oe emipvg, Aoyw av€npévng
ouXVOTNTAC ERPpaEng TNG ovpnBpag HETA TNV aval-
oOnoia kat Bvnoipotnrag (Cagle et al. 2017). H peiwon
NG APTNPLAKNG TTETNG, TNG KAPSIAKIG TUXVOTNTOG, TNG
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cedures, such as radiography and ultrasonography
(Johnson-Delaney 2010). When it is combined
in lower doses with opioids (e.g. butorphanol) or
a-2 agonists (e.g. dexmedetomidine), the resulting
sedation is enhanced (Cantwell 2001, Boehm et al.
2010, Schernthaner et al. 2011). Recently intranasal
administration of midazolam has also been report-
ed, in combination with a-2 agonists and opioids, for
chemical restrain in rabbits (Santangelo et al. 2016).

Diazepam can be administered orally or intrave-
nously. Intravenous injections can result in vascular
injury (Flecknell 2009, Papich 2016). Intramuscular
and subcutaneous injection is irritating to tissues
due to the high osmolality of the solution (Quesen-
berry & Carpenter 2012).

Flumazenil reverses the effect of benzodiaze-
pines, but due to its shorter half-life the sedative
effect of benzodiazepines may return after it has
been metabolised (Barr 2007).

Phenothiazines (acepromazine)

Acepromazine has been used in rabbits and do-
mestic rodents ensuring light sedation without
analgesia. It can be administered via all routes (sub-
cutaneous, intramuscular, intravenous, oral), in
order to reduce the doses of the anaesthetic drugs.
All phenothiazines, in general, cause hypothermia
and mild hypotension due to peripheral vasodi-
lation, and therefore, they are contraindicated in
the presence of hypovolemia, anaemia or shock.
Moreover, acepromazine reduces tear production in
rabbits resulting in severe corneal and conjunctival
disorders (Ghaffari et al. 2009). Its use is contrain-
dicated in gerbils because of lowering the seizure
threshold (Quesenberry & Carpenter 2012).

a-2 Adrenergic agonists (xylazine,
medetomidine, dexmedetomidine)

a-2 Agonists cause deep sedation and simultaneous-
ly have analgesic and muscle relaxant effects. Com-
bined with ketamine, they are effective for surgical
anaesthesia. Oxygen administration is recommend-
ed in all cases (Quesenberry & Carpenter 2012).
They characteristically reduce intestinal motility,
causing prolonged gastrointestinal transit time. a-2
Agonists also negatively affect thermoregulation in
rats, rabbits and guinea pigs (Szreder 1993). One of
the most important advantages of medetomidine is
the absence of perioperative arrhythmias in contrast
with xylazine. Particular care must be taken when
administering dexmedetomidine in rats, due to in-
creased incidence of urethral obstruction following
recovery from anaesthesia, and high mortality rates
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OLOTIAOTIKOTNTAG TOL pvokapdiov Kat TNG KapSlaKng
TIOLPOXNG ATTOTENOVV OTUAVTIKEG TIXPEVEPYELEG TWV 0L-2
adpevepylkaV aywvioTev (Suckow et al. 2012).

O ovvSvaouog pedetoudivng-pdaloAaung-pavtavo-
Ang éxel xpnotpomotnOel emTLXOG Og TOVTGIAG, LvSIKA XOt-
pidia, eTtipug, pug Kat kpiknTovg. Evar Baotkd meovérTnpa
TOUL GLVSLAGHOD AUTOD givatl 1 TTANPNG AVACTPOPT) TNG
avatoOnoiag pe aturapeldAn, provpaleviin kat valoovn
avTIoTOLKQ, HELWVOVTAG £TOL TO XPOVO otvavnyng Kot eTTo-
HEVLG TOV KIVOLVO efdavIonG LToDeppiog Kot LTTOYAUKAL-
piag. O cUVOLAGHOG OUWG AVTOC ATTALTEL EVOOTPAKELNKT
SlaowAvwon Kot Tapakolovbnon TG avaTvevoTIKNG
Aettoupyiag (Henke et al. 2005, Baumgartner et al. 2010).
Meétpla TtepLdepik) ayyelooDoTGT, 1 orola Suoxepaivel
v eloaywyn evSodpAéPiov kabetrpa, Torpatnpeitot Katé
T xoprynon pedetopdivng. H atumapeldAn oe S6on 10-
20% tng mpoavaaOntikrig §60nG TG pedeTopudivng popei
va HelwoeL TIG averlfopunTeg evépyeleg, Xwpig mapdAinia
voavaoTpédel TNV avaodnaio kot avakynoio (Carpenter
2005). H evSopwikr xopriynon pedetoudivng-pudalord-
HNG-PAVTOVOANG OTaL TOWVTOLAG TTapéxel avataBnaoia yia
1,5 @pa, oAAG 1) KapSLaKr KAt avaTveVoTIKT) GUXVOTN T
HELOVOVTOL KAL) av&VN Y1) eivat TTopaTeTapévn av Oe yivel
avaoTpodn NG avaiednoiag.

H €ulalivn oe ouvSvaopd pe ketapivn, kat n deto-
pdivn povn 1 oe ovvdvaoud pe ketapivn-Sialemdpn,
Xopnyovpeveg oe enavelnppéveg dooelg, oxeti{oval
He [vooT Kot VEKPwOoT Tou puokapdiov 0Tov KOVIKAO
(Hurley et al. 1994).

Eykatdotaon kat Statripnon
avaieOnoiag

Ztov IMivaka 3 apovatdlovial SpacTikég ovoieg Kot
oUVSLACHOL AVTMV TTOU UITOPOVV V& Xpnotponondovy
yia evéotpn avatoOnoia oTov KOVIKAO Kot Tor KATOIKISI
TPOKTLKA.

H eykatdotaon g avaicdnolag pmopet va emitevy el
He evéoLua 1] ELOTIVELOTIKA avaloOntika. H xpron povo
ELOTIVELOTIKOV avaodnTIK®v Gpappakwv Sev eivat mavta
QIOTENECUATIKN KAl prtopei var atofel emiPAafprig. Avtd,
yiati ta (oo auta dtav ektifevtal HOVo OTA ELCTIVELOTIKA
avaoONTIK, E0Tw Kol 0€ HUKPEG CUYKEVTPAOTELS, LPIoTA-
VTOIL OTPEG KAL KPATOVV TNV AVATTVOT) TOUG HEXPL KAL Yot
2 Nemtd. To évtovo otpeg amelevBepwvel KaTeXONaiVES
KOL TQ ELOTIVELOTIKA avaloOntikd evatodnromolovv to
HLOKA&PSL0 O AVTEG, KATAOTAOT) TTOL prtopel va 00N YT oeL
oe kapdiaxn avaxorr (Flecknell 2006).

Ta avaloOntika kukhopata yia tn Statiipnon g
avatoOnoiog mpémel va £X0UV HIKPO VEKPO XWPO KAl Xat-
HUNAR avTioTaomn, T.X. KUK Awpa Bain f§ Ayre’s T-piece
(Wenger 2012). H eiomvevotikn avaonoia amote)ei
TIPWTT EMAOYT Y& TNV avaloOnoia Twv TpwKTKeV. QoTd-
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(Cagle et al. 2017). Reduction in systemic arterial
pressure, heart rate, myocardial contractility and
cardiac output are severe side effects of the a-2
adrenergic agonists (Suckow et al. 2012).

The combination of medetomidine-mida-
zolam-fentanyl has been successfully used in chin-
chillas, guinea pigs, rats, and hamsters. The main
advantage of this combination is the full reversal of
anaesthesia with atipamezol, flumazenil and nalox-
one, respectively, therefore reducing recovery time
and the risk of hypothermia and hypoglycaemia.
However, this combination requires endotracheal
intubation and monitoring of respiratory function
(Henke et al. 2005, Baumgartner et al. 2010). Mild
peripheral vasoconstriction, impeding the insertion
of an intravenous catheter is observed with the
administration of medetomidine. Atipamezole, at
10-20% of the preanaesthetic dose of medetomidine
can reduce the undesirable effects without rever-
sal of anaesthesia and analgesia (Carpenter 2005).
Intramuscular injection of medetomidine-mida-
zolam-fentanyl in chinchillas provides anaesthesia
for 1.5 hours, however the cardiac and respiratory
rate are reduced, and recovery can be prolonged if
anaesthesia is not reversed.

Xylazine in combination with ketamine, and
detomidine alone or in combination with keta-
mine-diazepam, administered in repeated doses, are
associated with fibrosis and necrosis of myocardium
in rabbits (Hurley et al. 1994).

Induction and maintenance of
anaesthesia

In Table 3, active substances and combinations used
in injectable anaesthesia of rabbits and domestic
rodents are shown.

Induction of anaesthesia can be accomplished
with injectable or inhalational anaesthetics. The
exclusive use of inhalational anaesthetics is not
always effective and may be proved harmful. This
occurs because when these animals are exclusively
exposed to inhalational anaesthetics, even in small
concentrations, they become stressed and hold their
breath for up to 2 minutes. Severe stress results
in the release of catecholamines and inhalational
anaesthetics sensitise the myocardium to the ef-
fect of the latter, which may lead to cardiac arrest
(Flecknell 2006).

Anaesthetic circuits for maintenance of anaes-
thesia should have reduced dead space and low
resistance, e.g. Bain or Ayre’s T-piece (Wenger
2012). Inhalational anaesthesia is the first choice
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Mivakag 3: AGCEIG (PAPHAKWY TTOU XPNGIHOTIOIOUVTAL Yid EVEGIMN avalodnacia oTov KOVIKAO Kal Ta KATolKidia
TpwkTikd (Harkness et al. 2010, Wenger 2012, Varga 2013, Flecknell 2018, Herrman & Flecknell 2019).

8paocTiki oucia  KOVIKAOG Hug EMiPUG KPIKNTOG yepBilog 1Ko Xoipibilo TOWTOING
arpomivn 0,05 mg kg’ IM,0,1-0,2 0,05-0,1mg  0050,1mg 00501mg  005-0,1 mg 0,05-0,1 mg 0,05-0,1 mg
mg kg SC, IM kg SC kg SC kg SC kg SC kg sC kg'SC
voxippivn - 0,5-1mg 0,5-1 mg 0,5-1 mg 0,5-1mg 0,5-1mgkg™ IV 0,5-1mgkg™ IV
kg' IV kg' IV kg' IV kg IV
attmape{oAn 2,5 popécTn 5 popég T xopnynBeioa ddon tn¢ pedetopdivng SC, IM
xopnynBeioa 66on
uedetodivng SC, IM
vaho&ovn 0,01-0,1IM, IV, IP 001-01mg 001-01mg 001-01mg  001-0,1 mg 0,01-0,1 mg kg’ 0,01-0,1 mg kg
kg SC, IP kg'SC,IP kg'SC, IP kg SC, IP SC, 1P SC,IP
KETapivn + 25mgkg!+0,25-0,5 75mgkg’ 75mgkg’ 100mgkg’  75mgkg'+  40mlkg! P+ 5mg kg™ + 0,06
pedetopdivn mg kg™ IM +1mg +0,5mg +0,25mg 0,5mgkg’ 05mgkgIP mg kg™ IM
kg™ IP kg™ IP kg IP IP,SC, IM
KETapivn + 35mgkg’+5mg 80-100 mg 75-100mg  50-200 ml 50mgkg’+  40mgkg'+5 20-40mg kg +
Euhadivn kg'IM kg'+ 10 kg'+ 10 kg'+5-10 2mgkg” IP mg kg™ IP 3-5mgkg™ IR IV
mg kg™ IP mg kg™ IP mg kg™ IP
10mgkg'+3mgkg! IV
50mgkg™+5mg
kg'IM
TIPOTTIOPOAN 3-6mgkg! IV 26 mg 10mg - - 10mgkg™ IV 10mgkg' IV
kg'Iv kg'Iv
KETapivn + 15-20mgkg’+1-3mg - - - - 20-30 mg kg + 20-40 mg kg +
Stalemapn kg'IM 1-2mg kg™ IM 1-2mg kg™ IM
KETapivn + 15-20mg kg™ + 0,5-1 - - - - 5-15mg kg™ + 5-15mg kg’ +
wdaloldun mg kg™ IM 0,5-1mg kg™ IM 0,5-1mgkg™ IM
pedetopdivn 0,2mgkg'+0,02mg - - - - - 0,05mgkg”’ +
+ pevtavuAn + kg'+1mgkg'IM 002mgkg”’ + 1
wdafoAdpun mg kg™ IM
pedetopdivn 0,1 mgkg’+5mgkg’ - - - - - -
+ KeTapivn + +0,5mgkg’ SC IM
Boutoppavohn
pedetopdivn 05mgkg’+35mgkg’ - - - - - -
+ KETapivn + +0,03mgkg’ IM
Bounpevop@pivn’*
Euhadivn + 5mgkg’+35mgkg’+ - - - - - -
KETAMivn + 0,03mgkg' mgkg' IM
Boumpevopeivn*
KETapivn + - - - - - - 10mgkg'+0,5
akempopadivn + mg kg™ + 0,05
arporivn mg kg IM
KETapivn + - - - - - - 5-15mg kg’ +
wdaloAdun + 05mgkg’ +
arporivn 0,05mg kg™ IM
KETAMivn 25-50mg kg™ IM, IV 20-40 mg 20-40 mg 20-40 mg 20-40 mg 20-40mgkg’ M 20-40 mg kg™ IM
kg'IM kg'IM kg'IM kg'IM
TieTapivn/ - - 20-40 mg - - - 20-40 mg kg™ IM
Cohalemdapn kg IM
TiAeTapivn/ - - - 30mgkg’+ 20mgkg'+ - -
Cohalemdpn + 10 mg kg™ 10mg kg™ IP
Euhadivn IM, IP
KETAPivN + 24-40 mg kg +0,25-1 - - - - 100mgkg'+5 40mg kg™ +0,5-
akempopadivn mg kg™; IM mg kg IP 0,75mgkg™ IM

IV: evdopheBiwe, IM: evbopikac, SC: umodopitw, IP: evbomeprrovaikag
*H Bounpevopgivn Sev kukhogopel oty ENGSa.
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Table 3: Drug doses used for injectable anaesthesia in rabbits and domestic rodents (Harkness et al. 2010, Wenger
2012, Varga 2013, Flecknell 2018, Herrman & Flecknell 2019).

active rabbit mouse rat hamster gerbil guinea pig chinchilla
substance
atropine 0.05mgkg™IM,0.1-0.2 005-0.1mg  005-01mg 0050.1mg  0.05-0.1mg 0.05-0.1 mg 0.05-0.1 mg
mg kg™ SC, IM kg SC kg SC kg SC kg SC kg'sC kg'SC
yohimbine - 0.5-1mg 0.5-1mg 0.5-1mg 0.5-1mg 05-1Tmgkg™ IV 05-1mgkg™ IV
kg'Iv kg'Iv kg'Iv kg' v
atipamezole 2.5 times the 5 times the administered dose of medetomidine SC, IM
administered dose of
medetomidine SC, IM
naloxone 0.01-0.1 IM, 1V, IP 001-0.1mg  001-0.1mg 001-0.1mg  0.01-0.1 mg 0.01-0.1 mg kg™ 0.01-0.1 mg kg
kg™ SC, IP kg™ SC, IP kg™ SC, IP kg SC IP SC, IP SC, IP
ketamine+ 25mgkg’+0.2505mg  75mgkg’ 75mgkg’ 100mgkg!’  75mgkg’+  40mlkg! IP+ 5mgkg’ +0.06
medetomidine kg’ IM +1mg +05mg +0.25mg 05mgkg’ 05mgkg™IP mg kg IM
kg IP kg IP kg IP IP,SC, IM
ketamine + 35mgkg’+5mgkg’ M 80-100 mg 75-100mg  50-200 ml 50mgkg’+ 40mgkg'+5 20-40 mg kg +
xylazine kg'+ 10 kg'+ 10 kg'+5-10 2mgkg” IP mg kg™ IP 3-5mgkg™ P IV
10mgkg'+3mgkg' V. mgkg'IP mg kg™ IP mg kg™ IP
50mgkg’+5mgkg” IM
propofol 3-6mgkg’ IV 26 mg 10mg - - 10mgkg™ IV 10mgkg' IV
kg' IV kg' IV
ketamine + 15-20mg kg™ + 1-3mg - - - - 20-30mg kg™ + 20-40mg kg +
diazepam kg'IM 1-2mgkg” IM 1-2mg kg’ IM
ketamine+ 15-20mgkg’+05-1mg - - - - 5-15mg kg’ + 5-15mg kg’ +
midazolam kg'IM 0.5-1mgkg” IM 0.5-1mgkg™IM
medetomidine  0.2mgkg'+0.02mg - - - - - 0.05mgkg” +
+ fentanyl + kg'+1mgkg'IM 002mgkg’ +1
midazolam mg kg’ IM
medetomidine  0.1mgkg'+5mgkg’'+ - - - - - -
+ ketamine + 0.5mg kg’ SC, IM
butorphanol
medetomidine  0.5mgkg’ +35mgkg’ - - - - - -
+ ketamine + +0.03mgkg™ IM
buprenorphine*
xylazine + 5mgkg’+35mgkg’+ - - - - - -
ketamine + 0.03mgkg' mgkg' IM
buprenorphine*
ketamine + - - - - - - 10mg kg’ +0.5
acepromazine mg kg™ + 0.05
+ atropine mg kg IM
ketamine + - - - - - - 5-15mg kg’ +
midazolam + 05mgkg’ +
atropine 0.05mg kg™ IM
ketamine 25-50 mg kg™ IM, IV 20-40 mg 20-40 mg 20-40 mg 20-40 mg 20-40mgkg’ M 20-40 mg kg™ IM
kg'IM kg IM kg'IM kg IM
tiletamine/ - - 20-40 mg - - - 20-40mg kg™ IM
zolazepam kg IM
tiletamine/ - - - 30mgkg’+ 20mgkg'+ - -
zolazepam + 10 mg kg 10mg kg™ IP
xylazine IM, IP
ketamine + 24-40 mg kg™ +0.25-1 - - - - 100mg kg’ +5 40mgkg” +
acepromazine mg kg’ IM mg kg IP 0.5-0.75 mg
kg'IM

IV:intravenously, IM: intramuscularly, SC: subcutaneously, IP: intraperitoneally
*Buprenorphine is not available in Greece.
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00 1 SlacwAN VWO TN Tpaxelag eival SVoKOAA ePIKTN O€
avta ta eldn (Longley 2008), yior avt6 ) avansOnoia cuyvd
dlatnpeital pe pio Tpooaptnpévn mpoownida, cuvdede-
Hévn oTo avarmvevoTikd KokAopa (Wenger 2012). Akoun,
HtopoULV va xpnotporotnBodv mpwTOKOAX ONIKNG EVETL-
ng avatoOnatag, f n avaiodnaio propei va evioxvBei fj va
StatnpnBel XpnOLHOTIOIWVTAG ELOTIVEVGTIKA AvaoOnTIKd
HeT& TNV eyKatdoTaot TG pe evéotpa (Longley 2008).

210 tv81KO X01piSLo Kat To TOWVTOIAG 1) evEOTpaXeLaK
Slcwhnvwon duoxepaivetal oo TNV TPOCAPTNOT TNG
HoA oK1 LTTEPGOKG OTN PAon TNG YAWOOWC, 1) oTtoia oXn-
potiCet pa vepmLa KONOTNTA, TTAOVOL O€ oy Yelwon, 1)
omoio evkoAa Tpavpatiletal (Wenger 2012).

H Staocwhfvworn otov kdViKAo ipoTeivetal oe dAeg TIG
avaloOnTikég Sladikaoieg eKTOC aId TIG TTOAD GUVTOLEG.
Tor T StaowArvwon prropel va xpnotpornotnBel n TugAr
TeXVIKY (XKPOAOT) Y& QVATTVEVGTIKOVG HXOUG amtd TNV
&Kp1 TOU TPAXELOCWANVA) 1} TTPOPAANOVTHG TO A&pLY Y
e Aapuyyookorio 1) evdookorio. T Tnv epappoyr Kat
TV 00O TEXVIKWV 0 KOVIKAOG ToTtobeTe{TO OE GTEPVIKT)
KATAKALOT KL O TPAXNAOG EKTEVETAL YL Vot SLEVKOADVEL
™ StacwAfvwor. [la TV anopuyn AapuyyodcTaGHOU
xpnotpornoteitatl Adokaivn TomiKd 6To A&pLY Y. XTOUG
eTipUG KLplwG €xel Tiepty padel Lo eDKOAN Kal a€LOTILOTN
TeXVIK SlaowAfvwong, He T xprion ¢prefoxabetrpa
a1t6 TEPAOV 22G, TOU 0TI0i0L KOPETOL TO HETAAALKO GKPO
Tov 081 Yo Tov TTpoedéxet. O emipug axtvnToTmoLeiTal Kot
éva pappa odnyeital yopw amd Toug avw TOHEIG Yl vt
StevkoAvvBei n Stavol€n g yvabou. Enetta pe tn PorOeta
HLOG TINYTG PpTOG 0 KaBeTrpag TpowOeital pe KUKAIKEG
Kvioelg Kat éfovtog Tnv entyAwTtida mpowbeitat mpog
v tpayeia (Papastefanou et al. 2014). EvaA\axTiké& oTov
KOVIKAO prtopel va xpnotporotnBel Aapuyyikr paoka,
1 omoix AgoveKTel WG PO TNV EVKOAIA TNG TEXVIKAG
Kat TNV anaitnon pHkpoTepng moootnTag avatodntikon
eykataotaong ywa va torofetnBel (Kazakos et al. 2007).
IMapdo Tov N AapLY YLK HAOKX HITOPEL va Xp1OLHLOoTIOL-
nOel ylx TexvnTo aepiopo, vmapyet mbavotnta Snpovp-
yioG yaoTptkoD TupIaviopoy, Wiaitepa dTav 1 HEYLOTN
eloTvevo Tk tieon vmepPel Tar 14 cmH, O (Bateman et
al. 2005).

Elomvevotikd avaioOntikd

To cuvnOn eloTIVEVOTIKG avatoONTIKd eival To LlGoPpAov-
pavio Kat 1o 6eBodprovpavio. Ot GUYKEVTPOOELS EYKATA-
OTOIONG TIOL aTtaTov VT givart 3-4,5% Yo TO LlGOPAOVPAVLO
Kat 5-6% ylax 1o oefoprovpavio. O yepBilog paivetal
Va oTTaLTEL HEYOADTEPEG TUYKEVTIPWOTELG GE OXEOT) HE T
M tpokTika (Keeble 2002). Eldikdtepa, n ehayiotn
KOYeASIKT ovyKévTpwan (MAC) otov kdvVIKAO Xwpig
nipoavaloOnTkn arywyt) eivat 2,07% yia T0 LGOPAOUPEVLIO
Kat 2,9-3,2% ylx 10 oefoPprovpavio. Xe KovikKAoLG TTov
Tavtoxpova A&ppavay ketapivn 0,4-1 mg kgt hr' i Mio-
kaitvn 3-6 mg kg hr'), o MAC eivar avtiototxa 1,5% yia
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for rodent anaesthesia. However, endotracheal
intubation is challenging in these species (Longley
2008), therefore anaesthesia is often maintained
with a facemask, connected to the anaesthetic
circuit (Wenger 2012). Moreover, protocols of total
intravenous anaesthesia can be used, or anaesthe-
sia can be enhanced or maintained with inhaled
anaesthetics after induction with injectable drugs
(Longley 2008).

In guinea pigs and chinchillas, endotracheal
intubation is impeded by the attachment of the
soft palate to the base of the tongue, which forms
palatoglossal cavities, rich in vascular supply, that
can easily be injured (Wenger 2012).

Intubation in rabbits is recommended in all
anaesthetic procedures except for very short
ones. For intubation, a blind technique can be
used (auscultating for respiratory sounds) or with
visualisation of the larynx with laryngoscope or
endoscope. In both techniques, the rabbit is placed
in sternal recumbence with the head extended
to facilitate intubation. Topical lidocaine on the
larynx is applied to avoid laryngospasm during
intubation. Especially in rats, an easy and reliable
techniques has been described, with the use of
a Teflon intravenous catheter 22G, in which the
end of the metal guide is cut. The rat is restrained,
and a suture is placed around the upper incisors
to facilitate mouth opening. Then with a light
source the catheter is introduced with rotating
moves, and by applying pressure on the epiglottis
it is advanced toward the trachea (Papastefanou
et al. 2014). Alternatively, laryngeal mask can be
used in rabbits, for their advantages in ease of
intubation technique and requirement for lower
concentrations of induction anaesthetic in order
to allow intubation (Kazakos et al. 2007). Even
though laryngeal masks can be used for artificial
ventilation, gastric tympany is still a possibility,
especially if maximal inspiratory pressure raises
above 14 cmH,O (Bateman et al. 2005).

Inhalational anaesthetics

The commonest inhalational anaesthetics are
isoflurane and sevoflurane. The concentrations
required for induction range at 3-4.5% for isoflu-
rane and 5-6% for sevoflurane. Gerbils seem to
require higher concentrations compared to other
rodents (Keeble 2002). In particular, minimum al-
veolar concentration (MAC) in non-premedicated
rabbits is at 2.07% for isoflurane and 2.9-3.2% for
sevoflurane. In rabbits premedicated with ketamine
at 0.4-1 mg kg™ hr? or lidocaine at 3-6 mg kg™
hr, the MAC is 1.5% for isoflurane and 2.1% for
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T0 LloopAovpavio Kat 2,1% yio To oeBodprovpdvio (Flecknell
2006, Barter & Epstein 2013, Schnellbacher et al. 2013).

Ta elomvevoTikd avoodnTikd dev mapéxouv avakynoio,
YLaLTO TIPETIEL VO XOpNYoLVTaL TTAPAAANAQ Kot avorkyT)-
TIK& KaTa mepintworn. H xoprynon ofuydvouv mpwv tnv
EYKATAOTOON TNG avalodnoiag PeATIOVEL TNV aLpdTOO™
KOl TOV KOPeTUS TwV LoTwV og 0§uydvo, TTpdypa tdtai-
Tepa Xpriolpo oe acbeveig pe mpobmdpyovoa Kapdiakn
1 avamnvevoTtikn vooo (Longley 2008). EnutAéov, yio va
TpoAN¢Oel To KpATNHO TNG AVATIVONG, APXLKAE TIPETTEL VX
Xopnyeitat armokAeloTIK& 0EUYOVo Kot oTadlakd va avEd-
VETQL 1] XOPIYNOT] TOV ELOTIVEVOTIKOV avaloOnTikov. X10
tvOLKo6 Xolpidlo, To KpdTnpa TNG avamvorg, eivat 1600
éVTovo, OoTe Sev TpETEL var XproLpoTtoteital avatoOnTikdg
Bahapog yio eykataotaot. Tovifetal 0Tt To KpATnHa TNG
avarvon|g prtopet v odnynoet oe Eadvikn, fabdid elomvor)
avaloBnTikov Tov akolovBeitat amd kapdiakr Kat ava-
nivevoTikn) tavon (Flecknell et al. 1996).

ZTOV KOVIKAO GUXVA TTPOTLHATAL TO 0EBOPAOVPAVIO Yiat
Tayela eykatdoTtact, n onoia paiveral va eival apKeTd ave-
K11 a6 1o (o kat dev evatoOnromolei To puokdpdio oTnV
appuBpoyovo Spaon Twv KATEXOAAULV®Y, O TTEPITT®AN
otpeg (Piriou et al. 2002). ot TpWKTIKA, 1) avavnym amé 1o
oefoprovpavio eivat Npeun. Ot dlapopég oTovg Xpdvoug
EYKATAOTAONG KAl avavnyng tng avalobnoiag oe oxéon
He To LoopAovpdvio eival pikpég (Preckel et al. 2005). Xto
tv81Ko xo1pidio To IcoPprovpavio cUXVA TTpoKael SakpLp-
pola kat alahoppola (Schmitz et al. 2016).

Av kat To ogfoprovpavio paivetal va eival Aydtepo
epebiloTikd, ouveyilovv va mapdyovTal eKKpioelg oItd To
avatepo avamvevoTikd. Eivat Suvatov emiong, va yivel
gYKATAOTOON e oePoprovpavio Kot SlaTripnon He too-
GpAoLPAVLO, Yo otkovouLkoLg Aoyoug (Allweiler 2010).

Evéoipa avaioBntikd

Tpomopdly

H niportopohn popei va xpnotporotndei otov KGvikAo, pe
1) Xwpic mpov&pkwaor), yio Tn StacwAvewaon g tpaxeiag. H
TIPOTIOPOAN OTaL (WA AVTE UITOPEL VA TIPOKAAETEL AITVOLL,
vro€ia kat vrtotaon. H Ppadeia xopriynom g (péoa oe
Tave arto 60 sec n kabe §o6omn yla eyKatdoTaon), pog
Ao GUYT) &ITVOLAG KAt OOAT) EYKATEOTAOT) TNG avaladnoiog
elvat peilovog onpaciog (Allweiler 2010). H portodpdin
opw¢ Sev eivat xprjowun ya Sixtfipnon g avaioOnoiag
o€ HaKpag SLapKelag enOSUVES XELPOUPYLIKEG eTTUPATELS,
KaBa¢ pokael pikpov Baboug avatodnoia xwpic avoh-
ynoia (Wenger 2012). H xprjon tng eivai reploplopévn ota
TPWKTIKG, enetdr) n evSopAéPia mpdoPoaon ota {Ha avtd
Svokola emituyxdverat. Enmhéov, ) datvota tou ipokael
1 TTPOTTOPOAN HItopel va artoteNéoel LeydAo TTpOPANpa;,
Aoy Tng SuoKkoAiag xoprynong tg 8éong apyda oe (oo
kpov peyéBoug (Flecknell 2006) kaBao¢ kat Tng Suokohiog
EAEYXOL TOU XEPAYWYOU.
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sevoflurane, respectively (Flecknell 2006, Barter
& Epstein 2013, Schnellbacher et al. 2013).

Inhalational anaesthetics have no analgesic
properties, therefore analgesics need to be si-
multaneously administered accordingly. Preox-
ygenation improves perfusion and tissue oxygen
saturation, which is particularly useful in pa-
tients with pre-existing cardiac or respiratory
disease (Longley 2008). Moreover, in order to
prevent breath-holding, oxygen should be pro-
vided exclusively at first and the concentrations
of inhalational anaesthetic should be gradually
increased. In guinea pigs breath-holding is so
prominent, that an anaesthetic cage cannot be
used for induction. Breath-holding can lead to
sudden, deep inhalation of the anaesthetic agent
followed by cardiac and respiratory arrest (Fleck-
nell et al. 1996).

In rabbits, sevoflurane is often preferred for
rapid induction, which seems to be fairly well-tol-
erated and does not sensitise myocardial tissues
to the arrhythmogenic effect of catecholamines,
if the rabbit becomes stressed (Piriou et al. 2002).
In rodents, sevoflurane recovery is smooth. Dif-
ferences in induction and recovery times com-
pared to isoflurane are insignificant (Preckel et
al. 2005). In guinea pigs, isoflurane often causes
lacrimation and salivation (Schmitz et al. 2016).

Even though sevoflurane appears to be less
irritating to the airways, secretions from the up-
per respiratory tract may still be increased. It is
possible to begin induction by sevoflurane and
continue with isoflurane for financial reasons
(Allweiler 2010).

Injectable anaesthetics

Propofol

Propofol can be used in rabbits, with or without
premedication for intubation. Propofol in these
animals can cause apnoea, hypoxia and hypo-
tension. It is of utmost importance to inject it
slowly (more than 60 sec per induction bolus),
in order to prevent apnoea and to accomplish
smooth induction of anaesthesia (Allweiler 2010).
However, it is not useful for maintenance of an-
aesthesia in painful surgeries of long duration,
considering that it offers inadequate depth of
anaesthesia without analgesia (Wenger 2012).
Its use is limited in rodents, because intravenous
access in this species is difficult to accomplish.
Furthermore, the apnoea caused by propofol
can be highly challenging due to the difficulty of
administering a bolus slowly to animals of such




Ketauivy

H xetapivn propei va xopnyn0et evéouvikd, vitodopia,
evSomepITovaiKd Kot evOOPAEBLA KA EXELATTLA LVONY N TIKT)
dpdaon (Hedenqyvist et al. 2002). Otav n ketapivn
xopnyeitat oe cuvdvaopd pe pedetopdivn, Eulalivn 1
Slalemapn oe pa yxvon, elval TOAD aITOTENECHATIKT
ylot TNV EYKATAOTAOT XELPOLPYIKNG avatoOnaiag oTtov
KOVIKAO Kal Tor Katowki{Sia TpokTikd (Flecknell 2016).
Eidika otov kdviklo, pmopei va xopnynOel pali pe
TPOTIOPOAT], CLVOLACHOC TTOL €xel ocoeapTAOUEVN
dpdon kot amattel TavtOXpovn Xoprnynon ofuydvou
(Santos et al. 2016).

XopnyoLpevn uévn ot TPOKTIKA, 1) KETAWIVN TTIpo-
Kakel paAhov axivnoio mapd Xetpoupyikn avatoOnaia.
210 LIKPOOWHA TPWKTLKA, 0L LYNAEG GOOELG TTOL Tl
TovvTaL ylor TV eEXodEALoN XELpOLPYIKAG avatodnaoiag
TIPOKAAOVV GoPopr) avaTTVeLOTIKY KaTaoToAR. H avé-
vNyn popel va elval TapateTapévn Kat mbavov va
ovvodetetat and Sieyepon kat apatoOnoelg (Flecknell
2016). H evopuikn xopnynor g €xet evoyxormotnOei
Ylot aLTOAKPWTNPLACUS 6TOV KOVIKAo (Shientag 2011,
Wenger 2012).

H ketapivn ovxva cuvdvdletatl pe pedetoptdivn
1) Euhalivn yloo XNHIKA) OLYKPATNOT) Kol XELPOUPYIKN)
avaloOnoioa Bpaxeiag didprelag, XopnyoOpevn e o
éyxvon, ouviBwg evdomeptTovaikd. XToV KOVIKAO, O
oLVSLAOHOG KeTAIvNG-peSeToptdivng emitpémet Tnv
Taxelo SliowAvwon TG Tpayeiag, Xprjon .wopAovpaviov
O€ UIKPOTEPEG GUYKEVTPAOTELG KAL HIKPOTEPT ATIOAELX
BeppdTNTAG, GUYKPLTIKA (e TO CLVSVAGHO KeTapVNG-{iL-
daloAdpng, ala ouxva evBivetal yla TNV TPOKANON
Aapuyyodonaopov (Grint et al. 2008). O cvvdvacuog
Ketapivng-pedetopdivng mapéyel eniong kahlTepn ToL-
oTNTa Kat peyalvTepn Sidpketa avatoOnoiag oe vytelg
Kovikhoug artd d1t o ouvdvacpdg pedetopdivng-pda-
Cohd&png-pavtavorng. Mmopel Opw¢ va pokaiéaet
OMUOVTIKI TIT@OT) TOL apTnplako pH Kot TG pepIkng
Ttieong Tov 0€LYOVOU, e CUVETTELX TNV HETEYXELPNTIKT)
drvoto. EvB0vetau emiong yio tnv mrwon Beppoxpoaaiog
Katd 4-4,6°C oe pug, emnipvg kat kpikntovg (Cruz et al.
1998, Longley 2008).

H enidpoon Twv a-2 adpevepylkov aywvioT®V o€
ovvdvaopd fe TNV Ketapivny paivetal va eivot Atydte-
po KATAOTAATIKA oTa tvSikd Xolpidia, T omola ptopet
va pnv avatoOnronomBovv enaprag (Quesenberry &
Carpenter 2012). Ze k&Be TepinTwon 1 eyKaTdoTaom
¢ avawodnotag pe ketapivn-Sulalivy eivat aropaitnn
TIpLV amtd TN XOPrynon onoloudHIIOTE ECTIVELGTIKOD
avaledntiko.

ITpoxelpévov va ehattwBovv oL ekkpioelg Twv Ppody-
X0V Kol ToV olohoydvey adévmv amalte{tal oe KATToLeg
TIEPUTTWOELG 1) XOPNyNon atporivng (1 YAukormuppold-
¢) (Flecknell 2016).

Sedation and anaesthesia in rabbits and domestic rodents

small size (Flecknell 2006) as well as the difficulty
in securing the airway.

Ketamine

Ketamine may be administered by the intramuscu-
lar, subcutaneous, intraperitoneal and intravenous
route and it has a mild analgesic effect (Heden-
qvist et al. 2002). When ketamine is injected in
combination with medetomidine, xylazine, diaze-
pam in one bolus, it is most effective in induction
of anaesthesia in rabbits and rodents (Flecknell
2016). Moreover, in rabbits it can be injected with
propofol, a combination with a dose-dependent
effect requiring the simultaneous administration
of oxygen (Santos et al. 2016).

When administered as the only agent in rodents,
ketamine causes immobilisation rather than sur-
gical anaesthesia. In small rodents, the high doses
required for ensuring surgical anaesthesia can cause
severe respiratory depression. Recovery may be
delayed and possibly complicated with hyperactivity
and delirium (Flecknell 2016). The intramuscular
route has been implicated in self-mutilation in
rabbits (Shientag 2011, Wenger 2012).

Ketamine is often combined with medetomidine
or xylazine for chemical restrain and surgical an-
aesthesia of short duration, administered by single
injection, usually by the intraperitoneal route. In
rabbits, the combination of ketamine-medetomi-
dine facilitates rapid intubation, less use of isoflu-
rane and smaller degrees of heat loss compared to
ketamine-midazolam but is usually implicated in
laryngospasm (Grint et al. 2008). The combination
of ketamine-medetomidine also provides better
depth of anaesthesia and longer duration in healthy
rabbits than the combination of medetomidine-mi-
dazolam-fentanyl. However, it can lead to severe
reduction in arterial pH and partial pressure of
oxygen, resulting in post-surgical apnoea. It is also
responsible for reduction in body temperature by
4-4.6°C in mice, rats and hamsters (Cruz et al. 1998,
Longley 2008).

The effect of a-2 adrenergic receptor agonists
combined with ketamine appears to be inadequate
in sedating guinea pigs, which may not be suffi-
ciently anaesthetised (Quesenberry & Carpenter
2012). In any case, induction of anaesthesia with
ketamine-xylazine is required prior to administra-
tion of any inhalational anaesthetic.

In order to manage increased bronchial secre-
tions and hypersalivation, the administration of
atropine (or glycopyrrolate) is sometimes necessary
(Flecknell 2016).

Tiletamine-Zolazepam
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Tidetauivy-Colalemdun

O ovvduaopdg Tiletapivng-olalemdapng Kukhopopel aTnVy
EX\GSa e o epmopikd okevaopa Zoletil. H tihetapivn éxet
mapopota Xnikr) ovvBeon pe tnv ketopivn. H Lohalemapn
elval pia eviodialemnivn pappakoloyikd mopdpola fe T
Stalemapn. H Lohalemapn evreivet T Spdorn g TheTapivng
OTO KEVTPIKO VELPLKO GOGTNHA KAL TIPOPUAKOTEL ETTIONG ATTO
ETUANTITIKEG KPIOELG TTOL HITOpel va TIPOKAAEDEL 1) TINETOLIVT),
eV PEATIOVEL TN HLOXGAKGT) KOl TNV aVAVIYN oITo TV
avatoOnoio.

Y1oug emipug, xpnotpormoteital oe cuvSvaocud pe Eu-
Aalivn TpoKaA@VTAG KATAOTOAN TOL KapStaryyelakol ou-
OTHHATOG KAl 68 LVSVAGUOS e BOLTOPPAVOAN He HIKPN
KATAOTOATIKH §pdon 0TO KUKAOPOPLKO KL AVOTTVEVOTIKO
ovotnpa (Wilson et al. 1993).

Avtev8eikvuTal 6Tov KOvIKAO emeldn) pumopel va mtpo-
Kohéoel veppotolikdtnta (Doerning et al. 1992).

Avavnymn Kot HETEYXELPNTIKN
¢povrida

Kotd tn peteyyetpntikn mepiodo mpémet va cuvexilovtal
T UTTOOTIPIKTIKA HETPQ Kat 1) TTorpakoAovBnon tou {wou.
H Oeppokpacia meptpdrrovtog mpémet va datnpeital,
apxtkd mepimov otoug 35°C kat 0Tn cuveExXel, Kabwg To
(oo emavaxTta ovveidnon, n Beppokpacia pmopei va erat-
TwBei oToU 26-28°C (Caro et al. 2013). Zta (O mpémet va
mapéxetal Oeppd kat aveto ddmedo. To mplovidi dev eival
KATAAANAO VO TTPOTIHOVTOL TIENETG 1) ENpry OTPWHVT Yl
NV apxkr mepiodo avavnyng. Xtn cuvexela, epdcov To
(oo éxetavakthoel §paotnpldTNTA, Pmopel va petapepOei
oe KAWPO 1) TTEPLPpAYHEVO XDPO He KOHpATIA edpnpepidag
(pveg, emtipueg) 1) KaAng ToLdTNTAG 6avO 1) AXLPO (TAVTOING,
vOKa xolpidia). Tot appOAOLTPA TV TOLVTOIAG TIPETTEL VO
QITOHAKPUVOVTOL €G OTOL TA {wat £X0ULV avaVIPEL TTANPWG,
aMw¢ ptopei va TpokAnBovv opBoA K Tpadpata 1
elomivor} okovng (Cantwell 2001, Flecknel 2006).

e oo Tar €{dn CLVIOTATOL 1) TIPEVTEPLKT] XOPTYNOT
Beppot (37°C) Stahvpatog Se€Tpdlng f/kat puCLOAOYIKOD
opov (1-2 ml NaCl 0,9% ava 100 g cwpatikot pdpoug SC)
KOTQ TO TEPAG TNG EMEUPAOTG, WG LTTOOTHPLEN He LY P& Yot
n peteyxetpnrikn epiodo (Flecknel 2006, Hoff et al. 2006).

H npooinyn tpodrc mpémet va evBappivetat 660 10
Suvatov cuvtopdTepa HeTd TNV avavnymn. Ot pdeg Kat ot
eT{{VEG HITOPEL VA TIPOTIUTOUY TPOPT) LOAAKNS GVGTACTG,
€V 0L KOVIKAOL Kat Tar LvOIKE XoLpiSia KATAVOA®VOLV TTé-
AETG, XOpTO 1) €1OLKT) TPOPT) EUTTOPIOV GE HOPPT) TTOATOV Yot
{oa pe avénpéveg avaykes LeteyxelpnTka. [ia tnv amoguyr
HETEYXELPNTIKOV ELAEOD TIPETTEL VA XOPITYOUVTOL TIPOKLIVITIKA
pappaka (petoxhompapidn 0,2-1 mg kg?, PO, SC 1} IM,
K&Be 12 ®peg). ZTov emipv eival AITOTENECHATIKA KoL TAL 1)
0Tepoeldn avTipAeypovmdn pdppaka, Ta omoia fonbovv
EUHETQ LLELOVOVTOG TO LETEYXELPNTLKO OTPES KAL TOV TIOVO.
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The combination of tiletamine-zolazepam is avail-
able in Greece under the trade name Zoletil.
Tiletamine has a similar chemical structure to
ketamine. Zolazepam is a benzodiazepine phar-
macologically similar to diazepam. Zolazepam
enhances the effect of tiletamine on the central
nervous system. It also prevents seizure activity
due to tiletamine and improves muscular relax-
ation and anaesthetic recovery.

In rats, it is administered in combination with
xylazine causing cardiovascular depression, and
in combination with butorphanol with minimal
depression of the cardiovascular and respiratory
system (Wilson et al. 1993).

It is contraindicated in rabbits due to potential

nephrotoxicity (Doerning et al. 1992).

Recovery and postoperative
care

Supportive measures and monitoring should
be continued during the postoperative period.
Room temperature should be preserved initial-
ly at around 35°C and then as consciousness is
regained temperatures can be reduced to 26-
28°C (Caro et al. 2013). Warm and comfortable
bedding should be provided. Wood shavings are
inappropriate but pellets or dry bedding material
are recommended for the initial postoperative
recovery period. Afterward, when consciousness
has been regained, the animal can be moved to a
cage or pen area with pieces of newspaper (mice,
rats) or good quality hay or straw (chinchillas,
guinea pigs). Sand baths for chinchillas should
be removed until the animal has fully recovered,
otherwise ocular injuries or inhalation of dust
may occur (Cantwell 2001, Flecknel 2006).

In all species parenteral administration of
warm (37°C) dextrose solution and/or normal
saline (1-2 ml NaCl 0.9% per 100 g of body weight
SC) is recommended at the end of surgery, as
intravenous fluid support for the postoperative
period (Flecknel 2006, Hoff et al. 2006).

Food uptake should be encouraged as soon as
possible after recovery. Mice and rats may prefer
soft food, whereas rabbits and guinea pigs may
consume pellets, grass or special commercial
liquefied diet for animals with increased post-
operative nutritional needs. In order to prevent
postoperative ileus, prokinetic drugs should be
administered (metoclopramide 0.2-1 mg kg™, PO,
SC, or IM, everyl2 hours). In rats, non-steroidal



Ye épevveg HAALOTa €Xel pavel OTL emavodapPavopevn
XOp1YNomn ) oTepoeld®V aVTIPAEYHOVOIDV GapHAKwWY,
OMwG 1) peAo&IKApn, TTapéxel kaAvTepo Pabud avokynoiag
a6 611 ta omtoetdr) (Cooper et al. 2009, Bourque et al.
2010). ISttitepa ONUAVTIKT) TTAPATHAPNOT) Eivarl ALTE TAL
{oa mpémel va voonhevovTal pakpld amoé Béa, nyxoug 1
oopr) Onpevtwy, dnwg eivat ot yaTeg Kot oL OKOAOL.

2X0yKkpovon cupPeEPOVIV

OL ovyypadeic Snhwvouv 6Tt dev LTIAPXEL TUYKPOLOT
OLHPEPOVTOV.

Sedation and anaesthesia in rabbits and domestic rodents

anti-inflammatory drugs are also indirectly effective
in reducing postoperative stress and pain. Studies
have in fact indicated that the repeated administra-
tion of non-steroidal anti-inflammatory drugs, such
as meloxicam, provides more efficient analgesia
than opioids (Cooper et al. 2009, Bourque et al.
2010). It is especially important that these animals
are hospitalised away from the sight, sound, and
smell of predators, such as cats and dogs.
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