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Emnmrukég kpioeig votepa and
xopniynon uralivng o€ inmo

I. 24BBag

ITEPIAHWH. Adorponog empritopag, mou npookopiotnke yia
opyektop, eppavice éviovo otpeg katd ty npoondfeia ouykpd-
norig tou yia v tonofémon opayrudikot kabeuipa. H yopsi-
ynon §udalivng evboplépia kateuBeiav and tn olpryya npokdie-
oe v katdppevon ou {dou kar v avinwén emhnruxiig kpi-
ong. H katdotaon avupetwniotmke emuyadg e m yopiynon axe-
wonpopalivng ka1 uypdv evboplePing. H emdnruka kpion Ag-
Onke péoa oe §Go nepinou demtd. Ilepinou 90 Aemtd perd tnv
mon tou o (o otdOnke 6p0io0. Aev SramordOnke évéerén oxn-
paucpoy arpatdparog omy neploxh tng éyyuong tng Sudalivng.
H enépPaon éyive 8 npépeg petd 1o ene1o6610, ywpic emmoxés. H
Eulalivn oe kataotdoelg otpeg pnopei va dieyeiper nepioodepo
10U a;- ka1 Aydtepo Toug ay-adpevepyikoig unodoyeic, pe aro-
téheopa m Siéyepon U KevipikoU veupikol ovouipatog. Emi-
ong, undpyer n mBavénta n Eulalivn va evaiocbnronoinoe w
puokdpSio oug evoyeveig kateyodapives, pe anotédeopa g kap-
Siaxég appulpieg kat v eykepalixd unoia. H yprion g uda-
Civng o€ otpecapiopéva {da propei va av§iioer ug mbavéureg ep-
@dviong avem@ipntov evepyerdv.

Aé&e1g eupempiaong: fnmog, Euhalivn, emAnmrukég kpioeig

EIZAI'QTH

H Evhalivn Bempeltor yevird wg Eva aEL6moto xol
QOPALEC PAQUAKRO YL THV NQEEUNON ROl TTQOVAQRMON
TOAMDY eddV Tdwv, ovpmeghaufavouévmy Tov -
wv. QoT600, 0 emBuuNTos fabuds neéunong dev eivan
TAVTOL EPUXTOC, WOLAITEQN O TEQUITMOELS TOV TTQOU-
dEyovv 0TEES, POPog, diéyepon N kdmola exdIUVY
xatdotoon Tov Loov. Eminmuinés non MmoBuwnés »oi-
OeLg €xoVV TEQLYQAQEL O (mmovg, BoTteQa amd evoa-
mowaxy €yxvon 1 ard evOopréLa yooynon vitepdo-
otlag Euhalivng. ITotevetor Ot ®ATOLES AIT6 TS OVOL-
(PEQOUEVES TTEQUITMOELS EVOUQTNOLOXTS EYYVONG elvat
OTNV TTQOY LOTLRGTITOL OVETILOUUNTES EVEQYELES TOU OIQ-
udxov votepa ad evdopréPia €yyvoti tov (Thurmon
et al. 1996, Hall et al. 2001).

Seizure activity after xylazine
administration in a horse

Savvas I.

ABSTRACT. A vicious stallion, schedule for castration, became
very stressed during the attempts to place a jugular catheter. Final-
ly, xylazine was injected directly from the syringe into the jugular
vein and immediately the animal fell down and developed seizures.
Acepromazine and fluids were administered to successfully treat the
condition. No evidence of haematoma formation was noticed. Xy-
lazine in stressed animals may activate al-adrenoceptors, resulting
to central neural system excitement and seizures. Moreover, xylazine
may had sensitized the myocardium to endogenous catecholamines,
resulting to cardiac arrhythmias, cerebral hypoxia and seizures. Xy-
lazine administration in stressed animals may increase the inci-
dence of adverse reactions.

Key words: horse, xylazine, seizures

INTRODUCTION

Xylazine is known to be a generally reliable and safe
sedative and premedicant in a wide variety of animals,
including horses. However, desirable degree of sedation
may not be achieved because of pre-existing stress, fear,
excitement or pain. Seizures followed by collapse have
been reported in horses, probably after intracarotid
administration or an overdose given intravenously. It is
believed that a few of the “intraarterial cases” may have
been true drug reactions (Thurmon et al. 1996, Hall et
al. 2001).

The case

A 3-year old Thoroughbred stallion, weighing 520
kg, was submitted to the Companion Animal Clinic for
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Ileoryoagn megLotaTLXOV

Empitopacg, 3 etav, guhijs Thoroughbred, fdooug
520 kg, mpooroulomxre oty Khviny Zowv Zuvigo-
QLAS yLor 0QYERTOUY. ATIG TO LOTOQLXG ROL TV RAVIXY
eEéraon mpoéxuye 6t to Lo vitawv vyiés. H eméufaon
oToQaoioT®e va YIveL VTS yeviry avoloOnota pe ™
xonon Evhalivng xow wetauivne. To Two otepnOnre
TEOPNS Yo 12 ddpeg ®at 1 eMEUPOON TEOYQAUUATIOTY -
ze ywo 1ig 10 mwp. O empritopag frav Wiaitepa V-
OTQOTTOG %o 1) eLoaywyy evOopAERLou rabetiipa ot
opayitda ®or  ovyredInon tov Loov mpoxraloloe
Evtovo 0teeg. Av xat 1) evdodeguixy ro vitoddoLa £y-
yvon Adoxaivng (Xylocaine inj 2%, Astra Zeneca,
Sweden) oty eELoyH TOV ®0OETHOLOOWOV NTaV EVXO-
A, 10 Lo avidpoioe Plowa og ndbe mpoomdbeila gL~
caywyng tov nabetioa. “Yotepa ord OQRETES TOO-
ondBereg 1o Lo €deLyve 08 ®UTAOTAUOY EVIOVOU OTQES
%ol aQEBNRE 0€ OUYO LEQOGS YLOL VOL NOEUNOEL.

“Yotepa and wepimov pic adpa, €ywve dAAn plo tpo-
omdfelo eLoaymyns Tov rabetioa, ahhd YmwElg aToTE-
Aeoua. “Etol, amogaoiomxe o rabetioag vo ewooyBel
UETA T KOQHYNOT TOU NEEULOTLROV Lol VO artopevy el
mepoutépw OLéyepon tou Lov. Adon Euhalivng
(Rompun inj 2%, Bayer, Germany) {on pe 572 mg (1,1
mg/kg), Gyxov 28,6 ml, yoonynOnre amevBeiag oty de-
Eld ogpayitda amd ovpryya ue Pelévn twv 2 vtodv
uey€fovg 19G, péoa ot mepimov €va Aemtd. To Tdho
dev aviédpaoe Wiaitepa otV EyyVom, 1) omoia EYLve He
T XN 0N MTTLAS CUYREATNONG TOV. AUECWS UETA TO TE-
hog g €yyuong, To Lo dEYLoE VO TAAAVTEVETAL, O [WU-
®OG TOVOC TV ArEMV CVENBN®E ONUOVTIXA %o TEMHA
€y00€ TV LO0EEOT{0 TOV ®o €TECE. AUECWS UETA TNV
TTTAON TOV EUPAVIOTNRAY YEVIXEVUEVES TOVIRORAOVL-
%€ OVOTAOELS TV WAV te omoddtovo. Méoa o -
YG1EQO ATl Eva AeTrTd PeTd TV WOt Tov Lhov yoen-
yNOnxav 30 mg aneTviompopalivyg (Calmivet inj 0.5%,
Vétoquinol, France) evdopiépra otn eE1d ogpayitido.
H emlnmunr] xpilon otapdtoe péoa og 0o megimov
Aemtd, eved TapdAAnAa doyloe 1 evOOEAEPLa yorynon
duaddparog Lactated Ringer’s ot deEud oparyitda, pe
ouBus 40 ml/kg/h. O omoBdTovog Mibnxe oe mepimmov 10
Aemrrd. Two ta emdpeva 30 Aemd o empritooas foloxd-
TV 0€ 0QLOTEQRY] TTAAYLAL RATARALOY, UE EAAPQES RIVY-
oeLg odMAaTopoy Tmv edodimy dxowv. H Aertovpyia
TOV 2UXAOQPOQELHOY ftav otabepn] (rapdiaxt] ovyvaTy-
ta 45, uéon apmewoxt steon 100 mmHg petonuévn
EUUECO TNV ROURVYLRY AQTNElO UE TN Y01 0N TOV
Dynamap 1846SX, Criticon, USA). Qotdoo, 1 ava-
TVEVOTLRY CUYVOTNTA %L O OYROS CVOITVOTS HTav O-
Enuévor. Nevpohoyrd, damotddnxe oQlldvilog vu-
otayuog xou dvota (dementia). Mio doo petd tv -
O™ TOV, TO LWO €XAVE TIG TRWTES TEOOTADELES AVEYEQ-
ong. Tehnd otdOnre oe 6pBia B€om 30 Aemttd aQydte-

castration. There was no evidence of disease from the
history and the physical examination revealed no
abnormality. The horse was scheduled to be
anaesthetized with a standard protocol (xylazine and
ketamine). Food was withheld for 12 hours and the
operation was to be performed at 10 a.m. The horse was
extremely vicious and the insertion of a catheter into a
jugular vein was impossible. The application of physical
restrain caused severe stress to the animal. Although the
intradermal and subcutaneous injection of lidocaine
(Xylocaine inj 2%, Astra Zeneca, Sweden) at the site of
the venipuncture was easily performed, the horse was
straggling violently in every attempt to introduce the
catheter. After several attempts, the horse became very
excited and he was left in a quiet place to calm.

About one hour later, it was attempted once again to
introduce the catheter, yet with no result. So, it was
decided that the catheter would be introduced after the
administration of a sedative, in order to avoid further
excitement of the animal. A dose of 1.1 mg/kg of
xylazine (Rompun inj 2%, Bayer, Germany) was drawn
into a syringe (572 mg in 28.6 ml). The injection was
made directly from the syringe to the right jugular vein
with a 2-inch 19G needle, within about one minute. The
horse responded well to the injection, i.e. a moderate
degree of physical restrain was applied. Just after the
injection was finished, the horse started to tremble, the
muscle tone of all limbs was significantly increased and
he finally lost balance and fell down. Immediately,
generalized convulsions with opisthotonus were
developed. Within one minute after the collapse of the
horse, 30 mg of acepromazine (Calmivet inj 0.5%,
Vétoquinol, France) were injected intravenously, in the
right jugular vein. Convulsions ceased within 2 minutes
and an intravenous infusion of Lactated Ringer’s
solution started via the right jugular vein, at a rate of 40
ml/kg/h. Opisthotonus lasted for about 10 more minutes
and then it resolved. For the next 30 minutes the horse
was down, in left lateral recumbency, slightly paddling
the forelimbs. Cardiovascular function seemed to be
stable (heart rate 45, mean arterial blood pressure 100
mmHg, indirect measurement in coccygeal artery using
a Dynamap 1846SX, Criticon, USA). However,
respiratory rate and tidal volume (deep breaths) were
increased. Neurologically, there was horizontal
nystagmus and dementia. One hour after the episode,
the horse made the first attempts to stand. He finally
stood up after a further 30 minutes. For the next two
hours the horse seemed to be normal. The only
abnormal sign was the increased respiratory rate (20-
25/min). No evidence of haematoma formation was
detected in the area of the injection.
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1. YABBAX

oa. TN tig endueveg 800 wEeg To Lo PawvdToy u-
owohoynd. To udvo odumrtmpa frov 1 avEnuévn avao-
svevotiny] ovyvotnto (20-25/min). Agv diamiotdOdnxe
rapto EVOELEN oYNUOTIONOU CLUATHUATOS OTHV TEQLO-
X1 ™G Eyxvong mg Evhalivng.

Toelg peg petd to megLotatird to Lo €deLyve pu-
OLOAOY %G %ot dLaxdTTNXE N X0RNYN o1 TwV VYEdV. Koi-
Onxne oxompo 1 exéufoon va avoPandet yuo 7-10 nué-
oec. Ty endpevn nuépa to Lo frav xhwixd vyég. O
€QYAOTNOLOXOS ELEYYOS NTAY EVTOS TWV QUOLOAOY XDV
opimv: aporoxgite 41,2%, hevronitraga 7,9 x 10°/L,
awpometdha 248 x 10°/L, olxég mpwteiveg 69 g/L, ov-
peird atwto 6,3 mmol/L, npeatvivy 117 umol/L,
SGOT 302 U/L, yGT 45 U/L. T'ia tyv entdpevy epdo-
wada dev duamotaddnrov cupTTdpaTa %ol To LHo TEo-
yoouuatiomxe va vroAn0et oty eméuPaon 8 nuépeg
UETA TO £ELOGOL0. Xonotpomouifnxre to (dLo avauotn-
6 mpwtérorho: Evhalivy 1,1 mg/kg evdopléPra nal
xetapivn (Imalgene inj 10%, Merial, France) 2,2 mg/kg
evOOPAEPLa. Auth ™) @oEd o »aBeTrjpag TomoBeTiion-
%e €UXOAQ OTY OEay(Tda TEWV amtd T X0E1YNOoN TwV
paoudrnv. H 6hn avarobnuxy] dwaduaocio (eyrotd-
otaon, SLTHENON, VAV ) *OAOoAY ROVOVIRA, YWEIS
ROVEVO TEOPAN QL

YYZHTHXH

Ou ap-0ymviIoTEg elvar pdopoxa Tov dieyeipouy
TOUG Olp-00QEVEQYLHOVS VITOJOYE(C OTO REVIQLXRG VEVQL-
%6 ovothpa (KNZ) xor otovg mepupeLrovg 1otovc.
Qot600, Ta TEQLOGGTEQO ATt AT dLeyelipouy wg Eval
Pabud xnan tovg aq-adpevepyurots vrodoyelc. “Etot,
OVOLOLOTIXA OL Olp-OrYWVLIOTES XaeoUTNEICoVTaL astd TV
edATNTd Toug ®ow TOL Lo PAQUOXA OF UEYAUAUTEQES
d60¢e1g WIToEOTY vaL OLEYEIQOVY TG00 Oy~ GO0 %O TOUS Oy~
vrodoyels. Ze avtiv v WLGTYTd Tovg oelhoviol oL
TOQEVEQYELES TTOV WTOQEL VOL EUPAVLOTOUV RALVIRA LE-
TA T X oM TOVG. Alya LGVO %ol VEGTEQN PAQUARAL Q-
¢ THE ®aTNyoQiag elval TOM) KA YL TOUS 0hr-UTTO-
doyelc. Evdewtind, n ap/oy avahoyia g eldidmnrog
™mg Evhalivng eivan 160, Thg #hovidivng 220, tg deto-
wdivng 260, g owgprdivig 340 xaw tng pedetopudivig
1.620 (Virtanen 1989, Muir 1996, Hall et al. 2001).

O a,-adpeveyrol virodoyeic €xovy dudgoges Qu-
olohoyrég dpdoels oe morhd Spyava. H diéyepon tav
ox-uodoyEwv oto KN wporahel avalynoio, noéun-
a1, oyxOohvon, poydhoon, xoL €XeL AVILETANITTLRY
dpdon. Autég oL dpdoelg ogeihovial 0TV VITEQITOMM-
01 TWV VEVRMVWOV RO OTNV ALVOLOTOAY THG aoBfirevong
xal ehevBépmong g vopemvepeivng. Ou oh-oymve-
otég €xouv eheyyOel nan yia avieminmxy dpdon. H
2AovIdivy o xEég ddoelg apPrivel Tig emANTTTLrES
%0l0€Lg OV TTEOXAAOUYV 0L pawvoBelalives xal oty 1

Three hours after the incident, the horse was normal
and the administration of fluids was discontinued. The
operation was postponed for 7-10 days. The next day the
horse was clinically normal. Laboratory evaluation
revealed no abnormality: PCV 41.2%, WBC 7.9 x 10°/L,
PLT 248 x 10°/L, TS 69 g/L, BUN 6.3 mmol/L, creatinine
117 umol/L, SGOT 302 U/L, yGT 45 U/L. For the next
week no clinical signs were diagnosed and the horse
was scheduled to be operated 8 days after the episode.
The same anaesthetic protocol was applied, i.e. xylazine
1.1 mg/kg I'V and ketamine (Imalgene inj 10%, Merial,
France) 2.2 mg/kg IV. This time it was possible to place
an indwelling intravenous catheter in the jugular vein
before the administration of the drugs with no problem.
The whole anaesthetic process (induction, maintenance
and recovery) was absolutely uneventful.

DISCUSSION

Alpha,-adrenoceptor agonists are drugs that activate
alphaj-adrenoceptors in the CNS and peripheral tissues.
However, most of them produce some degree of alpha;-
adrenoceptor activation and they can only be described
as showing selectivity, thus at higher doses the
alternative alpha-adrenoceptors may also be stimulated.
This may explain the side effects and adverse reactions
seen occasionally with their clinical use. Only very few
and newer drugs are highly selective for the alpha,-
adrenoceptors. The alpha,/alpha;-selectivity ratio for
xylazine is 160, for clonidine 220, for detomidine 260, for
romifidine 340 and for medetomidine 1,620 (Virtanen
1989, Muir 1996, Hall et al. 2001).

Alpha,-adrenergic receptors posses a variety of
physiological actions on many organs. The activation of
alphay-adrenoceptors within the CNS produces
analgesia, sedation, anxiolysis, muscle relaxation and
anticonvulsant effect. These actions are produced by
the hyperpolarization of the neurons and the inhibition
of norepinephrine and dopamine storage and release.
Alpha,-agonists have been tested for anticonvulsant
activity. Clonidine in low doses blunts phenothiazine-
induced seizures and this action is blocked by yohimbine
(alpha,-mediated mechanism). On the other hand, high
doses of clonidine have the opposite effect (reverse this
inhibitory effect on phenothiazine-induced seizures).
These high-dose effects can be reversed by prazosin
(alpha;-mediated mechanism). This suggests that low
doses can activate alpha,-adrenoceptors, whereas high
doses result in alpha;-adrenoceptor stimulation and
CNS excitation. The cases of CNS stimulation in horses
following an intravenous overdose or an inadvertent
intracarotid normal dose of xylazine (a not very highly
selective alpha,-agonist) may be explained by this
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dpdon g avaotéhhetor amd v voupivy (unyove-
OUGS OTOV 0TT0(0 EUTTAEROVTOL OL 0-VTTOO0YE(S). AVTi-
Beta, VYMAES dG0ELS ®AOVIDIVIG EXOUV AVTIOTQOWO OO~
téheopo (avtlotEépouy TV avootaitixi dpdon otig
emANTTIKES (OIS OV TTEOXAAOTVY oL @atvoBelali-
veg). Avti 1 dpdon Twv vymiov doewv Pmogel va
OVOOTQOEL e TN XY on TTEalooivig (UNYaviouds otov
omolo gumAérovial oL a-vodoyeic). "Etol, pailvetan
T0G YAUNAES dGOELS UITOQOTVYV VO, EVEQYOTTOLTOVY TOUS
0lr-00QEVEQYLROUE VITODOYELS, EVA VYNAES dGTELS TTRO-
%AAOUV OLEYEQON TV Ol-UDQEVEQYIRMY VITOOYEMV KoL
tov KNZ. Ta weprotatind diéyepong tov KN o (-
OVS, VoTEQM 0td VITedoaia evdoplePlmg 1 evOaQTh-
o €yyvon Evhalivng (n omota dev elvor oA eldL-
%OC Up-AYWVLOTHG), WToQovV va eEnynBovv pe avtdv 1o
UNYAVIOUS. & OUTES TLG TEQUITWOELS, 1 NOEULOTLRY
dpdomn g Evhalivng o younréc d6oeig yavetar otay
vymArég ovyrevipdoels oto KN dieyeipovv toug o4-
vrtodoyeis. Evdwagépov elvar 6t dev €xovv avapepbel
eTmANTTIRES ®OTOELS VOTEQO ATTS aroVOLOL EVOOQTHOLO-
%1} EYYUON TLO ELOLRMV Or-AYWVLOTAVY, OTTmS 1) dETOWL-
divn 1  uedetodivy (Thurmon et al. 1996).

H avEnuévn ovyréviomon evdoyevav voreyohaiL-
vayv (0€ HOTAOTAOELS OTEES, POPOU, avnouylog 1) TGVov)
emnEealel ™ pelmon e elevBépmong dieyeQuirdy
vevpodafLBaoTdy TOU TEOXAAOTY Ol Cr-0YWVIOTEG.
“Etou, umopet va unv emmitevy0el to avauevouevo noe-
Wotrd amwotéheopa. ‘Otav oy-orywvioTES K01 YOUvToL
oe 1fjpepa Lwa, oe 1jpepno TeQLpdiiov, ue ehdyiotn eEm-
et} OLEyeQon, metvyaivetal otabeQd NEEULOTIRG
amotéleopa. Qotéoo, Loa o diéyepon elvar avBexti-
%A oYY NEEUNOT ®aw og TéTole Caa elvon mBave va eu-
PAVLOTOUV TaQEVEQYELES TV Qapudxmv (Thurmon et
al. 1996).

Aupvidriol Bavarol (mrmwv Gotepa amtd yoerynon Eu-
halivng €xovv avapepbel, old elvor TOAD omdviot.
ZuvnBmg apatnoovvial o Lha oe diLEyeQon, ue av-
Enuévn dpaotmoldmta Tov ouumadntios xan avENUE-
VEC OUYREVIQMOELS RATEXOAAULVAV 0TO alpat. Emihn-
TTRES ROl MITOOUILRES HOIOELS UTTOQEL VO TTALOATNON-
Bovv votepa amd evdagTnoLamt €yyuon, ahhd xon Vote-
o0 art6 evOoPAEPLa. Ztnv tehevtaia meQimTwon, mba-
VOGS VO TTQORELTAL YLOL XOVOLES EVOUQTNOLOXES eYYU-
OELG, OV RO TTLOTEVETAL OTL RATOLES EIVOLL TQAYUATURES
avtdpdoels oto gdopaxo (Fuentes 1978, Short 1992,
Hall et al. 2001).

Eivor aljBeia 6t o evoagtnoomy €yuon utoet
vaL Un yivel avainmT] otav YoNoLHoToLE o Aemtiy Pe-
ASvn (Hall et al. 2001). Ztwv tagovoa meglmtmon dev
vrtdEyeL €vOeiEn evdaptoromntic €yyvong e Euhalivng.
Metd ™) prePorévinom, avaeEoenOnre OXOTELVO EQU-
006 aipa ot ovEELYYa, TOL TLHAVSTOTA HTAY AEPLAO.

mechanism. In these cases, the “window of sedation”
achieved with low doses of xylazine is lost when alpha;-
adrenoceptors are stimulated with higher CNS
concentrations. Interestingly, seizure activity has not
been reported after inadvertent intracarotid injection of
more selective alpha,-agonists, like detomidine or
medetomidine (Thurmon et al. 1996).

Pre-existing stress, fear, excitement or pain can
increase endogenous catecholamine levels, which
interfere with alpha,-agonist-induced reduction in
excitatory neurotransmitter release. This may result in
failure to achieve optimum sedation. When alpha,-
agonists are administered to calm patients in quiet
surroundings with minimal environmental stimuli,
sedation is consistently achieved. Extremely appre-
hensive patients may be refractory to the sedative action
and they are good candidates for untoward reactions
(Thurmon et al. 1996).

Sudden deaths in horses after xylazine admini-
stration have been reported, but they are very rare.
They are usually associated with the administration to
an excited horse, where excessive sympathetic activity
and high concentrations of circulating catecholamines
are expected. Violent seizures and collapse may be seen
after inadvertent intracarotid injection. There have also
been reports of violent excitement and collapse after
intravenous administration. However, some of these
incidents may have been due to inadvertent intraarterial
injection, although it is probable that a few have been
genuine drug reactions (Fuentes 1978, Short 1992, Hall
et al. 2001).

It is true that an intracarotid injection may not be
recognized if a small bore needle is used (Hall et al.
2001). In our case there was no evidence of intracarotid
administration of xylazine. After the venipuncture, dark-
red blood was aspirated into the syringe, which most
probably was from the jugular vein. Moreover, if the
19G needle, which was used for the venipuncture, had
accidentally been introduced into the carotid artery, a
haematoma would have been formed, while a pulsating
stream of bright-red blood would have gushed out of the
needle. However, no apparent haematoma formation or
any other sign of haemorrhage was noticed. We believe
that it is rather unlike that an artery was perforated
without haematoma formation, in a condition of
increased arterial blood pressure (increased sympathetic
activity, increased muscle tone and convulsions).

In our case, the horse literally “fell off the needle”.
However, the injection was very slow (it took about 1
min), because the concentration of xylazine was low
(2%). Hence, the volume of the solution was high and
the injection of almost 30 ml could not be rapid. So, the
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1. YABBAX

Emumiéov, av n ferdvn 19G, mov yonopomotjnre yio
™mv €yyvon, elyxe axovolo ewoayBel oty rapwtida, Ho
elye oynuoTiotel audTmua, eve TaQdhnAa avouryto
eQuBE0 aipa Ba elye yeuloel pe mleon ™ ovolryya.
Q0t600, dev TaQUTNEY BN ®E OYNUATIONGS CLUATDOUOTOS
1] ®dmowa AT €vdelEn aupopoayiog. Etvan udhhov asti-
Bavo va duomepdotxe 1 raQWTIOA XMEIS TO OYXNUOLTL-
OUd UUATAOUOTOC, O UL RATAOTAON VTEQTAONS (-
Enuévn dpdon tov ovumabntinoy, avEnuévog uuirdg
TGVOG, EMANTTIRES HOIOELS).

270 TAEOV TEQLOTATIRG, O (TITOC RUQLOAERTIRA
«EUELVE RATW Ot TN OVELYYO». QOTA00, N £y)(Von 1Tay
oreTd ayn (meplmov €va hemtd), emeldn 1 ovyxré-
vIewon g Evhalivng vtav et (2%). “Etot, o dyrog
Tov OLaAlpaTog Nrav ueydlog xou 1 xooynon oyxeddév
30 ml dev pmopovoe va eivar yoriyoon. Emouévac, 1
dudpunera g €yyuong frav apxeti, 1oL DOoTE T0 PAQ-
Hoxo va grdoeL oTov eyrEQaio, 6tov dpa. Ztovg (7-
moug N Evhalivy mpoxahel dueoco amotéheopa og 30-60
sec ¥oteQa artd evOOpAEPLaL Eyyuom xaw 1) LEYLOTH NEE-
unon setvyaiveton Yotepa omtd 3-5 min (Clarke and
Hall 1969, Thurmon et al. 1996).

210 AV TEQLOTATIXG, NTay adlvarn N elooywyn
Tov pheforabetioa oLy amd TV Negunon tov Lwov. H
OUY®QATNON TOU LoV TEOXAAEDE OTEES Ue eEAeVBEQM-
on ratexohapvay xau diéyepon tov. H emveppivn xan
1) VOQETLVEQQIVY elva un e10LrOT a-0rywVIOTES, dNhad
OLEYEIQOUV RO TOUS Oi- KOL TOUG COp-OQEVEQYLROVG
vodoyelc. O ouvdLAOUSS VYNADY CUYREVTIQMDOEWY %OL-
TEXOMUULVAV ®aL 1 X0E1yNon Euhalivng, eveg wnto
0dEEVEQYLHOU OyVILOTY, UITOQEL VaL OUVEROhe OTNY VITE-
oy ™S dLEyeQong TV 0 -uTodOYEWV, UE OTTOTEAE-
ouo ™ déyepon tov KNZ zow tig emAnmuirég »oloeLs.

H gvAhalivn wropel va evioyioel xal va avEfoet
TNV EVALCONTOTOMOT TOV UVOXROQEOIOV OTLS KATEYONAL-
uiveg rotd T OLdpreLa avorodnoiag pe ahobavio, amo-
TéNeOUO TG OLEYEQONC TV Oy -UTOOOYXEMV. ARSUAL, EXEL
avopedel augpvidlog BAvVaTog artd nothiary OQUAQU-
M Yotepa artd xoeiynon Euhativig oe (movg og Y-
yopon (Muir 1996). Zto ouyrexQLUEVO TEQLOTATLRO, O
oUVIVAOUOS AVENUEVOV OUYREVTOMOEWY ROTEXOMAUL-
VOV AGY® OTQEG ®alL 1) EVALLOONTOTOM TN TOV HUOoXROQd(-
ov o7td v EvAalivn wwopel va ovvéfalav othv eugpd-
Vo1 2AEOLARMY aEEUBMLOV. AUTES oL cpEuBuies pmro-
pel va mpondheoav pelwon tov KAOA, eyregainy
VIOElo naw ETANTTRES KOTOELG.

IMpémer va avagepBel dtL 1 evdouvini] yoonynon
wog gavobelalivng mow amd v Euvhalivy uwopel va
BonBovoe. Meguxrol ouyypapeis mpoteivouy O TeQL-
TToeLs SVOTEOTMV LAWY VoL ATTopevyETOL 1) OV 0N C)-
OYWVLOTAYV, 6110TE 0T elvon duvard. Av 1 (01|01 TOug
elvan avomdgeurty, 1 evlopvinyg €yyvon eivar aopa-

duration of the injection was long enough for the drug
to circulate and reach the brain, where it could exert its
action. In horses, xylazine produces almost immediate
effects over 30 to 60 sec after an intravenous
administration, and maximal sedation is reached after 3
to 5 min (Clarke and Hall 1969, Thurmon et al. 1996).

In our case, it was impossible to introduce a catheter
into the jugular vein prior to the administration of
xylazine. Physical restrain of the animal induced a stress
response with apparently a release of catecholamines
and a clinically severe excitement. Epinephrine and
norepinephrine are non-selective alpha-adrenoceptor
agonists, i.e. they activate both alpha;- and alpha,-
adrenoceptors. The combination of the increased
concentration of catecholamines and the administration
of xylazine, a mixed adrenoceptor agonist, may have
contributed to predominance of alpha;-adrenoceptors
activation and to the CNS excitation and convulsions.

Xylazine may potentiate and increase the
sensitization of the myocardium to catecholamines
during halothane anaesthesia, an effect attributed to
alphaj-adrenoceptor stimulation. Sudden death,
following ventricular fibrillation after xylazine
administration, has been reported in conscious horses
(Muir 1996). In our case, the combination of increased
plasma catecholamines resulting from stress and the
sensitization of the myocardium by the xylazine may
have contributed to cardiac arrhythmias. These
arrhythmias could have caused a reduction in cardiac
output and brain hypoxia followed by convulsions.

It should be added that the intramuscular
administration of a phenothiazine prior to xylazine may
have been beneficial. Some authors suggest that in such
cases, the administration of alpha,-agonists should be
avoided where possible. If the administration can not be
avoided, intramuscular injections are safer, but
intravenous ones are more effective. They also suggest
the combination of an alpha,-agonist with a
phenothinazine to safely sedate a difficult horse (Short
1992, Hall et al. 2001). For an intramuscular injection a
larger dose of xylazine, up to 2 mg/kg, is needed
(Thurmon et al. 1996), hence an even larger volume of
this solution would be required, in order to sedate an
apprehensive and already stressed horse. This large
volume would be impossible to be administered in that
horse, as long as only a 2% solution of xylazine was
available at the time that the case occurred. So, it was
decided that an intravenous injection was mandatory for
the horse to be adequately sedated.

The treatment of horses with seizures after xylazine
administration is symptomatic and supportive. It usually
includes the administration of an anticonvulsant (e.g.
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Aéatepn, odhd 1 evOopAEPLa elval amoTeAeoUOTIRGTE-
on. Exiong, mpoteivouy 1o ouvduaous eveg or-orymvi-
ot ®au puag pavoBelalivng Yo Ty aopaiéoteQn Neé-
unon dvotrgomwv (mrwv (Short 1992, Hall et al. 2001).
TN evdopvin xoonynon amawteitol peyoriten déon
Euhakivng, émc »an 2 mg/kg (Thurmon et al. 1996), €tol
Ba yoeloldTav andun ueyaAitepog GYrog yLo VoL NQE-
unoeL évag dYOTEOTOS 1oL OTEECUQLOUEVOS (mttog. TéE-
tolog Gyxog Ba Nrav adivato va yoonynoel oto ovu-
yreroUEVO Lao, xabwng uévo didhvpa 2% Eviativig
frov daB€oLpo Ty NUEQQ TTOV OUVEPT TO TEQLOTATLXO.
“Etol, amogaciothre Gt 1 evOophéPLo €yyuon ftov
QTTOQALTITY YLOL TV LXAVOTTOLTLXY NEEUNON Tou Thov.

H avupetomion tov emdnmmndv xoloewv og (7-
movg votepa amd xopnynon Evhalivng elvan ovpmtw-
HoTLrI] ®ow VTooTHEWTLXY. ZuvnOwe eouhaufdvel T
XOONYNON €VOS aVTLETANTTTLXOD (3T.). dralemdun) 1 ye-
vixoU ovouodnTinol gpagudxrou (Belomevidvn) ot oEu-
yovoBepameio. H axetvhompopalivy pewdver tov ovdd
™S emANTTTOYEVEONS o avtevOeixvutol ot Begastelo
TOV ETANTTTLROV ROIOEMV TS CUYREXRQUUEVOL PAQUOKOL
(.. mrEoToElvN), ®aBdc nou og emiinmTnd Cda.
Q0t600, £xEL AVTLETUANTTTRES OLSTHTES GTAY YONOLUO-
moLeltal 08 AAMES TEQUITMOELS ETULANTTTLRMY RQIOEMV.
Avti 1 dpdon g axetvlompoualivig opeiheTal otV
avootod Tg domapivig rou BV row AAADY ROTE-
XOMLUVAV, OTWS 1] VOQETLVEPQIVY %Al 1) ETLVEPQIVY
(Thurmon et al. 1996, Muir 1996). Zto opdv tepLota-
TI®G, TO UGVO PAQUOXO GUeTO dLBECLUO YLl THV OVTL-
UETOITLON TWV ETUANTTURGV RQICEWY TV 1] AXRETVAO-
mooualivy. Xoonyndnxe dueoa (oe hydteo amd éva
Lemtd 0o TV TTDON TV (ITITov) %o N dedon e ftav
wavomomuxy. H nplon otoudtnoe oe 2 min xow dev
ETOVEUPAVIOTHXE.

H Evhalivny Bempeiton aopalés @aouoxo yio Ty
TEOVAQXMON TOU (TITOV, AV %ol €X0VV ToQaTnENOel
ovemBiunTeg eVEQYELES. Z€ O AVIOUYOL KOl OTQE-
caplopéva Loa elvor mBavETeQo VoL EPPOVIOTOUY ave-
mBvunteg evépyeteg. Se mold dvotgoma Lda n ov-
YrEATNON UTOQEL VAL ETITEIVEL TO OTQES HaL VAL 0ONYY-
oeL oe aveEéleynteg nataotdoelg. O eudnmuinég ®oi-
oelg wropel va elval amotéheopa g dpdong g Eu-
halivng oe autd ta Coha. T v amoguyr] TETolmy %o~
TAOTACEWV TQOTEIVETAL 1] EVOOUVIXRY YOONYNOT| TS 1] O
ouvOVaoUoS TG Ue e pouvoBetalivy. Ze eldinég me-
QUTTAOELS WTOQEL andpa ®ow vo. ovofAnBOet 1 emépfo-
on. [pé€mel va toviotel 6t | NEEUNoN VS AVijouyov
mwov elvan doroln viréBeon Yo Tov avaoBnolordyo,
0 0TT0{0g TTEETEL VO TTQOTEYEL LOLAITEQX YLOL VAL OTTOQPU-
veu atuyipata oto Lo, alhd ®or 0to TEocmItixd.

diazepam) or an anaesthetic (thiopentone) and
oxygenation. Acepromazine is known to lower the
convulsive seizure threshold and it is contraindicated in
treating selected drug-induced seizures (e.g. picrotoxin)
and in epileptics. Nevertheless, it has anticonvulsant
properties when used in other instances of seizures.
This action of acepromazine is related to the blockade
of dopamine and probably of other catecholamines, like
norepinephrine and epinephrine (Thurmon et al. 1996,
Muir 1996). In our case, the only drug readily available
at the time to control seizures was acepromazine. It
was administered immediately (within one minute after
the horse fell down) and its action was quite good.
Convulsions ceased within 2 min and they did not recur.

Xylazine is believed to be a safe premedicant for
horses, although adverse effects may be seen. In very
apprehensive and stressed animals adverse effects are
more likely to occur. In very vicious horses, physical
restrain may worsen stress and potentially lead to
uncontrollable situations. Seizures after xylazine
administration may be a genuine drug effect in these
animals. In order to avoid this drug action, intra-
muscular administration of the alphaj-agonists or its
combination with a phenothiazine may be addressed. In
selected cases, even the postponement of the operation
may be advised. It must be stressed out that sedating an
excited horse is a challenging task for the anaesthetists,
who must pay increased attention in avoiding hazards to
both the animal and the personnel. 4
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