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Abstract: Detailed information on the anaesthetic and cardiorespiratory effects of drug combinations used for the chemical immobilization of 
Kinkajous (Potos flavus) is scarce.  This study assessed the effects of ketamine (2.5mg/kg), xylazine (1mg/kg) and midazolam (0.5mg/kg) combination 
in P. flavus.  Five clinically healthy adult Kinkajous of both sexes were included.  Heart rate, respiratory rate, oxygen saturation, blood pressure and 
body temperature were recorded at five-minute intervals for 25 minutes.  Then, animals received 0.125mg/kg of yohimbine by intramuscular 
injection.  Anaesthetic depth was assessed based on stimulus response and muscle tone.  Induction, immobilization, and recovery periods were 
recorded and qualitatively assessed based on the absence of adverse effects.  The durations of the induction, immobilization, and recovery periods 
were 9.42±1.73, 33.33±2.16, and 31.37±5.82 minutes.  All periods showed good quality and adequate anaesthetic depth was achieved.  Mean 
heart and respiratory rates were 99±20 beats/minute and 44±9 breaths/minute.  Both parameters decreased over the duration of the anaesthesia 
but they did not reach levels suggesting either bradycardia or bradypnea.  Mean body temperature was 37.1±1.5 0C and it also showed a decreasing 
trend over the duration of the anaesthesia.  Mean oxygen saturation was 92±6% and it showed a mildly increasing trend over the duration of 
the anesthesia.  Mean blood pressure was 129±23 mmHg and mild to moderate hypertension was observed.  No mortality occurred and no 
adverse effects were observed in any of the individuals during the three months following immobilization.  The assessed anaesthetic combination 
effectively immobilized the P. flavus individuals, provided good quality and acceptable duration of both induction and recovery periods.  It should, 
however, not be used in Kinkajous with either known hypertension record or pre-existing target organ disease (e.g., renal failure, retinopathy).
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INTRODUCTION

Kinkajous Potos flavus are a medium sized procyonid 
inhabiting neotropical forests ranging from Mexico 
to Brazil (Melo et al. 2005; Kays et al. 2008).  They are 
nocturnal, solitary, and arboreal, which may account 
for the fact that Kinkajous are one of the least known 
mammals in the Neotropics (Melo et al. 2005; Kays et al. 
2008; Sampaio et al. 2011; Monterrubio-Rico et al. 2013).  
Their diet is mainly composed of flowers and nectar but 
also includes leaves, fruits, insects, bird eggs, and small 
vertebrates (Monterrubio-Rico et al. 2013).  Currently, 
it is included in the Least Concern (LC) category of the 
IUCN Red List of Threatened Species (Kays et al. 2008).

In captivity, procyonids can inflict serious wounds on 
animal husbandry personnel using their claws and teeth 
if they are stressed or feel pain during handling (Labate 
et al. 2001).  Hence, physical restraint of procyonids is 
unsafe, requiring the use of chemical immobilization 
to perform routine (e.g., physical examination, 
vaccination) or emergency procedures (e.g., medical 
treatment) (Labate et al. 2001; Association of Zoos 
and Aquariums Small Carnivore Taxon Advisory Group 
2010).  Drug combinations can have synergistic effects 
that vary across species; consequently, it is necessary 
to investigate the use of drug combinations in each 
species (Robert et al. 2012).  Among the anaesthetic 
combinations suggested to immobilize procyonids 
are: ketamine [K], ketamine-diazepam [KD], ketamine-
midazolam [KMid], ketamine-xylazine [KX], ketamine-
medetomidine [KM], ketamine-medetomidine-
butorphanol [KMB], tiletamine-zolazepam [TZ], and 
tiletamine-zolazepam-xylazine [TZX].  Among them, only 
K, KM, and TZ are recommended to be specifically used 
in Potos flavus (Kollias & Abou-Madi 2007; Association 
of Zoos and Aquariums Small Carnivore Taxon Advisory 
Group 2010; Ramsay 2015).  However, detailed data 
on anaesthetic and cardiorespiratory effects are only 
published for KM (Fournier et al. 1998).

The aim of this study was to assess the efficiency of 
a combination of ketamine, xylazine and midazolam for 
the immobilization of captive Kinkajous and to describe 
its anaesthetic and cardiorespiratory effects.

MATERIALS AND METHODS

Animals
Five adult Kinkajous of both sexes were immobilized.  

The animals were kept at El Buen Pastor Zoo (Lima, Peru), 
were clinically healthy, and the immobilizations were 

performed in order to allow routine health assessments.

Physical and chemical restraint 
The animals were physically restrained by grabbing 

and holding their tails through the wire mesh 
surrounding the enclosure.  They immediately received 
a combination of ketamine hydrochloride (2.5mg/kg) 
(Imalgene®, Merial, France), xylazine hydrochloride 
(1mg/kg) (Dormi-Xyl®, Agrovet Market, Peru) and 
midazolam maleate (0.5mg/kg) (Midanex®, AC Farma, 
Peru) by intramuscular injection using a sole syringe.  
All animals received anaesthetic drugs for an estimated 
body weight of 2kg.  Once immobilized, animals were 
weighed and actual administered dosages were 
calculated.

Record of anaesthetic periods
The following was recorded: first effect time (time 

from drug administration to the appearance of ataxia), 
recumbency time (time from drug administration 
until the animal remained in either sternal or lateral 
recumbency), induction time (time from drug 
administration until the animal remained unresponsive 
to external stimuli), and recovery time (time from 
administration of the antagonistic drug until the animal 
remained standing for at least five minutes).  Room 
temperature and humidity were recorded during all 
anaesthesia procedures. 

Record of vital signs
Heart rate, respiratory rate, oxygen saturation, 

blood pressure, and body temperature were recorded 
at 5-minute intervals for 25 minutes.  Heart rate was 
assessed by thoracic auscultation using a neonatal 
stethoscope (Littman, Germany) for 60 seconds.  
Respiratory rate was assessed by observing thoracic 
inspiratory movements for 60 seconds.  Body 
temperature was assessed using a digital rectal 
thermometer. Oxygen saturation was assessed using a 
pulsoximeter (VS2000V, Ubox, China), placing the probe 
on the tongue (Heard 2007) (Fig. 1a).  Blood pressure 
was assessed using an oscilloscope (VS2000V, Ubox, 
China), placing the pressure cuff on the hindlimb (Image 
1b) (Heard 2007). 

Record of anaesthetic quality and depth 
The quality of induction, immobilization, and 

recovery was assessed by observation of the following 
undesirable effects: vocalizations, ptyalism, vomiting, 
licking, sneezing, increased attention to injection site, 
and uncoordinated or involuntary muscular activity.  
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A  rafing  off  “Good”  was  gfiven  when  no  adverse  effecft 

was  observed,  a  “Safisffacftory”  rafing  was  gfiven  when 

adverse  effecfts  were  observed  durfing  a  maxfimum  off 

five mfinuftes, and an “Unsafisffacftory” rafing was gfiven 

when  adverse  effecfts  flasfted  more  fthan  five  mfinuftes.  

Quaflfifty rafings were aflso represenfted by a number scafle 

(1=good,  2=safisffacftory  and  3=unsafisffacftory)  (Bakker 

eft afl. 2013).

Anaesfthefic  depfth  was  assessed  aft  mfinufte  15  off 

fthe  fimmobfiflfizafion  based  on  fthe  degree  off  muscfle 

reflaxafion as fthe presence off sponftaneous movemenfts 

and  mandfibuflar  ftone,  and  based  on  fthe  response  fto 

exfternafl  sfimuflfi  as  fthe  paflpebrafl  reflex,  pedafl  reflex, 

and  response  fto  handflfing.  Presence  off  sponftaneous 

movemenfts was assessed by dfirecft observafion wfifthouft 

sfimuflafing fthe anfimafl.  Mandfibuflar ftone was assessed 

based on resfisftance fto moufth openfing.  Paflpebrafl reflex 

was assessed by ftouchfing fthe medfiafl canftus wfifth a swab 

and  observfing  fthe  paflpebrafl  cflosure  fin  response  fto 

sfimuflus.  Pedafl reflex was assessed perfformfing pressure 

on  fthe  fingers  off  hfindflfimbs  and  observfing  response 

fto  sfimuflus.    Response  fto  handflfing  was  assessed  by 

ftakfing  a  fforeflfimb  and  flefing  fift  ffaflfl  on  fthe  evafluaftoŕs 

hand and observfing fthe anfimafls response.  Responses 

were quaflfified based on fthe ffoflflowfing number scafle: 0 

(no response), 1 (normafl response) and 2 (exacerbafted 

response) (Lee eft afl. 2010).

Dafta Anaflysfis

Cenftrafl  ftendency  and  dfispersafl  sftafisfics  were 

caflcuflafted ffor each paramefter.  Normaflfifty ffor hearft rafte, 

respfiraftory rafte, oxygen safturafion, bflood pressure, and 

body ftemperafture was assessed usfing fthe Shapfiro-Wfiflk 

ftesft.    Sftafisficaflfly  sfignfificanft  dfifferences  wfifthfin  each 

paramefter  aft  dfifferenft  recordfing  fimes  were  assessed 

usfing  ANOVA  or  Kruskaflfl  Waflflfis  ftesfts  when  dafta  were 

normaflfly  or  non-normaflfly  dfisftrfibufted  respecfivefly. 

Sftafisficafl  anaflysfis  was  perfformed  wfifth  95%  flevefl  off 

confidence usfing SPSS software (IBM Corporafion, USA).

RESULTS

Aflfl  anfimafls  were  successffuflfly  fimmobfiflfized.    No 

morftaflfifty occurred and no adverse effecfts were observed 

fin  any  off  fthe  findfivfiduafls  durfing  fthe  fthree  monfths 

ffoflflowfing fimmobfiflfizafion.  The body wefighft off Kfinkajous 

fin fthe sftudy was 2.43±0.21 kg. The acftuafl admfinfisftered 

dosages were 2.07±0.17 mg/kg off keftamfine, 0.83±0.07 

mg/kg off xyflazfine, and 0.41±0.03 mg/kg off mfidazoflam.  

Room  ftemperafture  and  humfidfifty  aft  workfing  fime 

respecfivefly were 26.8±2.3 0C and 67±4 %.  Ffirsft effecft, 

recumbency,  finducfion,  and  recovery  fimes  were 

4.3±1.2, 6.5±0.9, 9.4 ±1.7, and 31.4±5.8 mfinuftes.

Hearft rafte and body ftemperafture vaflues were non-

normaflfly  dfisftrfibufted  (p<0.05)  whereas  respfiraftory 

rafte,  oxygen  safturafion,  and  bflood  pressure  (sysftoflfic, 

dfiasftoflfic and mean) were normaflfly dfisftrfibufted (p>0.05).  

Hearft rafte, respfiraftory rafte, body ftemperafture, oxygen 

safturafion,  and  bflood  pressure  dfid  noft  sfignfificanftfly 

dfiffer  over  fthe  fimmobfiflfizafion  perfiod  (p>0.05).    Mean 

hearft  and  respfiraftory  raftes  were  99±20  beafts/mfinufte 

and 44±10 breafths/mfinufte and mean body ftemperafture 

was  37.1±1.5 0C.    Mean  oxygen  safturafion  and  bflood 

pressure  were  92±6%  and  129±23mmHg.    The  means 

ffor each assessed paramefter durfing fthe fimmobfiflfizafion 

perfiod are deftafifled fin Tabfle 1 whereas mean varfiafions 

are presenfted fin Ffig. 1.

The mean score ffor each finducfion, fimmobfiflfizafion, 

and  recovery  perfiods  was  1±0.    Mean  scores  ffor 

Image 1. Vfiftafl sfigns monfiftorfing fin an fimmobfiflfized Kfinkajou (Poftos flavus). Nofte (a) puflsfioxfimefter probe pflaced fin fthe ftongue and (b) pressure 
cuff pflaced on hfindflfimb

© Jesús Lescano © Jesús Lescano
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Ffigure 1. Mean varfiafion off 
(a) hearft rafte, 
(b) respfiraftory rafte, 
(c) body ftemperafture, 
(d) oxygen safturafion, and 
(e) bflood pressure off Kfinkajous (Poftos flavus) fimmobfiflfized usfing a 
combfinafion off keftamfine, xyflazfine, and mfidazoflam

a

c

e

b

d

anaesfthefic  depfth  paramefters  are  deftafifled  fin  Tabfle  2.  

Pedafl reflex and sponftaneous movemenfts were absenft 

fin aflfl anfimafls.  Paflpebrafl reflex was presenft fin ftwo ouft off 

five anfimafls (40%).  Onfly one ouft off five anfimafls (20%) 

showed handflfing response and muscuflar ftone.
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DISCUSSION

To the authors´ knowledge this is the first article 
describing the use of ketamine, xylazine, and midazolam 
combination in Kinkajous Potos flavus.  Most studies on 
the chemical immobilization of procyonids have used 
a combination of a dissociative agent and either an 
alpha-2 adrenergic agonist or a benzodiazepine (Ramsay 
2015), but the use of a combination of these three types 
of drugs has been reported only in Procyon lotor (Belant 
2004).  This drug combination, however, has been used 
in other wild mammals such as ursids (Caulkett & Cattet 
1997; Cattet et al. 1999; Cattet et al. 2003; Onuma 2003; 
Fahlman et al. 2011; Evans et al. 2012; Painer et al. 2012), 
xenarthrans (Rojas 2011; Rojas et al. 2013; Lescano 
et al. 2014b), otarids (Haulena & Gulland 2001), felids 
(Lewandowski et al. 2002; Curro et al. 2004; Fahlman et 
al. 2005; Nallar 2010; Johansson et al. 2013; Lescano et 
al. 2014a), primates (Fahlman et al. 2006; Lescano et al. 
2013), mustelids (Belant 2005), and cervids (Miller et al. 
2003; Muller et al. 2007; Auer et al. 2010).

The ketamine dosage used in this study was lower 
than those used in combinations with medetomidine 
[KM] in P. flavus (Fournier et al. 1998) and in Procyon 
lotor (Robert et al. 2012).  It was also lower than 
that used in combination with medetomidine and 

butorphanol [KMB] in Nasua narica (Georoff et al. 
2004), and lower than that used in combination with 
xylazine [KX] in P. lotor (Deresienski & Rupprecht 1989).  
It was also lower than the dosages when used as a sole 
agent [K] in P. lotor (Norment et al. 1994) and in P. flavus 
(Kollias & Abou-Madi 2007).  The xylazine dosage used 
in this study was lower than those used in combination 
with ketamine [KX] and with tiletamine-zolazepam [TZX] 
in P. lotor (Deresienski & Rupprecht 1989; Belant 2004).  
The midazolam dosage used in this study was within the 
range recommended for immobilization of procyonids 
in combination with ketamine (Kollias & Abou-Madi 
2007).  The use of low dosages for each anaesthetic 
agent in this study might be explained by the synergistic 
effects of benzodiazepines and alpha-2 adrenergic 
agonists, which agrees with the concept that when using 
balanced anaesthestics the dosages of the individual 
drugs can be reduced a (Bol et al. 2000; Fahlman et al. 
2005; Hendrickx et al. 2008; Painer et al. 2012; Ahmad 
et al. 2013).  It should also be noted that this study was 
conducted on captive animals; free-ranging animals 
might require higher dosages as seen in other mammals 
(Caulkett & Haigh 2007a,b; Citino & Bush 2007; Gunkel 
& Lafortune 2007; Ølberg 2007).

In this study the mean time to the observation of 
the first anaesthetic effect was longer than the times 
reported in N. narica immobilized with KMB (5.8±3.2 
minutes) (Georoff et al. 2004) and in P. lotor immobilized 
using TZX (1.7±0.6 minutes) (Belant 2004).  Recumbency 
time recorded in this study was longer than that 
observed in N. narica immobilized using KMB (5.8±3.2 
minutes) (Georoff et al. 2004).  Induction time reported 
in this study was longer than those recorded in P. lotor 
immobilized with TZX (4.8±3.8 minutes) (Belant 2004), 
K (3.2±1.8 minutes) (Norment et al. 1994), KM (5.8±2.9 
minutes) (Robert et al. 2012), KX (3.5±0.7 minutes) 
(Deresienski & Rupprecht 1989), and in P. flavus 

Table 1. Vital signs (mean ± standard deviation) of Kinkajous (Potos flavus) immobilized using a combination of ketamine, xylazine, and 
midazolam

Parameter Unit
Time of assessment (in minutes)

Mean
0 5 10 15 20 25

Heart rate Beats/minute 112±25 108±30 102±29 101±20 91±13 80±6 102±23

Respiratory rate Breaths/minute 45±14 42±13 44±9 47±4 49±16 36±5 45±10

Body temperature 0C 37.1±1.5 37.2±1.7 37.2±1.7 37.5±1.6 36.7±1.4 36.7±1.2 37.1±1.4

Oxygen saturation % 92±3 89±4 90±7 90±6 93±9 97±4 91±6

Systolic pressure mmHg 162±44 178±51 175±20 172±16 170±10 169±9 171±27

Diastolic pressure mmHg 110±34 125±24 110±26 120±25 106±15 96±13 112±24

Mean pressure mmHg 127±35 129±22 129±20 133±22 126±16 120±12 128±22

Parameter Score (mean ± SD)

Spontaneous movements 0 ± 0

Palpebral reflex 0.4 ± 0.55

Pedal reflex 0 ± 0

Muscular tone 0.2 ± 0.45

Handling response 0.2 ± 0.45

Table 2. Mean score of anesthetic depth parameters in Kinkajous 
(Potos flavus) immobilized using a combination of ketamine, 
xylazine, and midazolam
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immobilized using KM (3±0.9 minutes) (Fournier et al. 
1998).  In other mammals, higher dosages of anesthetic 
drugs shortened induction periods (Painer et al. 2012; 
Wolfe et al. 2014); hence, the lower drug dosages used 
in our study might have been the reason for induction 
longer than those found in other studies on procyonids.  
Considering that the effects of drug mixtures on 
induction time vary among species (Robert et al. 2012), 
the effects of different drugs should always be compared 
in the same species.  Thus, the shorter induction time 
observed in P. flavus immobilized with KM (Fournier et 
al. 1998) may be explained by both the higher dosage of 
ketamine administered in the respective study as well 
as the use of medetomidine, a drug which provides an 
earlier onset of sedation than xylazine, probably due 
to its higher alpha-2 adrenergic receptor specificity 
(Pawson 2008; Al-Sobayil et al. 2010). 

The mean recovery time in this study was shorter than 
those observed in Procyon lotor immobilized using TZ 
without antagonist (128.5±48.4 minutes) (Belant 2004), 
and longer than those observed in P. lotor immobilized 
using KX and antagonized with 0.2mg/kg of yohimbine 
(23.7±6 minutes) (Deresienski & Rupprecht 1989).  
Moreover, comparisons of recovery time are difficult as 
different authors define the time differently; it is defined 
as “head up time” (from antagonist administration to 
the first attempt to lift its head) (Robert et al. 2012), 
or as “sternal time” (from antagonist administration to 
sternal recumbency) (Georoff et al. 2004), or as “walking 
time” (from antagonist administration to coordinated 
walking) (Deresienski & Rupprecht 1989).  Differences 
in duration of immobilizations, species, and specificity 
of the antagonist drug also influence the length of the 
recovery time (Deresienski & Rupprecht 1989; Robert et 
al. 2012; Yu et al. 2014). 

An important aspect of the findings was that 
induction, immobilization, and recovery periods were of 
good quality, showing no adverse effects.  The achieved 
anaesthetic depth allowed the performance of routine 
health assessment procedures and provided safety for 
the involved personnel.

The mean heart rate in this study was higher than 
those observed in Potos flavus immobilized using KM 
(Fournier et al. 1998), and also higher than in Procyon 
lotor immobilized with KM (Robert et al. 2012) and KX 
(Deresienski & Rupprecht 1989); it was lower than that 
observed in Nasua narica immobilized using KMB (Georoff 
et al. 2004), and similar to that recorded in Procyon lotor 
immobilized with TZX (Belant 2004).  The heart rate in 
the anesthetized animals did not significantly differ 
over the assessment period in this study.  In contrast 

Fournier et al. (1998) found a significant decrease in 
heart rate in P. flavus immobilized with KM.  In our 
study, we only observed a mildly decreasing trend in 
the heart rate, similar to that reported in Procyon lotor, 
which were immobilized using KM (Robert et al. 2012) 
and TZX (Belant 2004).  The slight increase in heart rate 
at the beginning of the immobilization period might be 
attributable to sympathomimetic effects of ketamine on 
cardiovascular system (Branson 2001; Grimm & Lamont 
2007; Pawson & Forsyth 2008), which progressively 
disappear as the drug is metabolized.  Furthermore, 
considering that heart rates in resting P. flavus range 
from 76 to 79 beats/minute at room temperatures from 
23–29 0C (Müller & Rost 1983), our results suggest that 
despite the slight decrease in heart rate the animals did 
not present bradycardia. 

The mean respiratory rate observed in this study was 
higher than those observed in Potos flavus immobilized 
with KM (Fournier et al. 1998), higher than in Procyon 
lotor immobilized using TZX (Belant 2004) and KM (Robert 
et al. 2012), and higher than in N. narica immobilized 
with KMB (Georoff et al. 2004).  The respiratory rate 
remained almost stable over the immobilization period 
in this study only towards the end it showed a mild 
decrease.  Kinkajous, which were immobilized with 
KM, developed respiratory depression (Fournier et al. 
1998); the respiratory rates in our study were higher 
and suggest that the drug combination we used had no 
clinically important effects on this parameter.

The body temperatures observed in this study was 
lower than those observed in Procyon lotor immobilized 
using TZX (Belant 2004) and KX (Deresienski & Rupprecht 
1989) and in those in Nasua narica immobilized with 
KMB (Georoff et al. 2004); it was similar to the body 
temperatures that were observed in Procyon lotor 
immobilized with KM (Robert et al. 2012), and higher 
than the body temperatures that were observed in 
Potos flavus immobilized with KM (Fournier et al. 
1998).  This parameter did not vary significantly over the 
immobilization period.  On the contrary, a significant 
decrease was observed in Potos flavus immobilized 
using KM (Fournier et al. 1998).  This parameter showed 
a mild decrease with a difference of 0.40C between the 
beginning and the end of immobilization period.  This 
finding is similar to what was observed by Belant (2004) 
in Procyon lotor immobilized using TZX.  In our study 
no animal showed severe hypothermia (i.e. T° <34°C) 
comparable to that observed in two P. flavus immobilized 
with KM (Fournier et al. 1998).  Room temperature in 
our study was lower than that recorded by Fournier et 
al. (1998) in their study, and they do not mention the 
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use of support to maintain the body temperature of 
the animals, whereas we did take measures to prevent 
hypothermia in our animals during the study (placing 
animals on a warm water blanket and under an infrared 
heat lamp).  Considering that the body temperature 
of Potos flavus ranges from 36±0.6 0C (during the day) 
to 38.1±0.4 0C (during the night) (Ford & Hoffmann 
1988), it can be inferred that the KXMid combination 
we used in our study showed, had only a minimal and 
clinically insignificant effect on the body temperature.  
This difference could be explained by the fact that we 
provided thermal support to animals or because KXMid 
has less of a hypothermic effect than KM.

The oxygen saturation observed in this study was 
higher than those recorded in N. narica immobilized 
using KMB (Georoff et al. 2004) and those in P. flavus 
immobilized with KM (Fournier et al. 1998). In our 
study, no animal showed hypoxemia (i.e., SpO2 <80%), 
in contrast to observations in Potos flavus, which were 
immobilized using KM (Fournier et al. 1998).  Though 
no statistically significant variation was observed in this 
parameter over the immobilization period, it showed an 
increasing trend.  Xylazine produces an initial peripheral 
vasoconstriction, due to post synaptic α1 and α2 
receptor stimulation; later it causes vasodilatation due 
to both central and peripheral pre synaptic α2 receptors 
stimulation (Grimm & Lamont 2007; Pawson 2008).  
This vasoconstrictive effect of xylazine at the beginning 
of the immobilization, could cause the pulsoximeter to 
underestimate true oxygen saturation (Hall et al. 2001; 
Moens & Coppens 2007).  Such underestimation would 
be corrected as the vasoconstrictive effect progressively 
disappeared (Hall et al. 2001; Longley 2008; Flecknell 
2009).  The oxygen saturation remained within an 
acceptable range for anesthetized mammals without 
oxygen supplementation (i.e. SpO2>90%) (Mosley & 
Gunkel 2007; Sawyer 2007; Flecknell 2009) over most 
of the immobilization period, suggesting that our 
anaesthetic combination had no clinically relevant effect 
on this parameter.

The mean blood pressure observed in this study 
remained stable over the immobilization period and it is 
the first study presenting blood pressure for of Kinkajous 
during anaesthesia. In most mammals, hypotension is 
defined as a mean blood pressure values lower than 
60mmHg and systolic blood pressure values lower than 
90mmHg (Mosley & Gunkel 2007; Sawyer 2007) and 
hypertension is defined as systolic blood pressure values 
above 150mmHg (Sawyer 2007).  According to this scale, 
most animals immobilized in this study presented mild 
to moderate hypertension (Citino et al. 2002; Brown 

et al. 2007), which is a common and undesired side 
effect of xylazine and ketamine (Mosley & Gunkel 2007; 
Pawson 2008; Pawson & Forsyth 2008).  Unfortunately, 
there are no blood pressure baseline data for Kinkajous 
or other procyonids; hence, the actual significance of 
the observed acute hypertension in our study is unclear.  
And though no animal died during the anaesthesia or 
the three months after the immobilization, absence 
of morbidity could not be unequivocally assumed.  In 
domestic animals, target organ damage (e.g., renal 
failure, retinopathy, encephalopathy, ventricular 
hypertrophy) has been described as a possible 
consequence of transient acute hypertension (Cattet 
et al. 1999b; Brown et al. 2007).  Therefore, we do 
recommend not to use KXMid in Kinkajous with either 
known hypertension record or pre-existent disease in 
any of the target organs.

CONCLUSIONS

The ketamine, xylazine, and midazolam combination 
assessed in this study provided effective and safe 
immobilization of Kinkajous Potos flavus. 
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Spanish Abstract: Resumen: La información detallada sobre los efec-
tos anestésicos y cardiorrespiratorios de las combinaciones de drogas 
empleadas para la inmovilización química de chosnas (Potos flavus) es 
escasa. Este estudio evaluó los efectos de la combinación de ketamina 
(2.5mg/kg), xilacina (1mg/kg) y midazolam (1mg/kg) en P. flavus. Se 
incluyeron a cinco chosnas clínicamente sanas de ambos sexos. Se reg-
istraron la frecuencia cardiaca, frecuencia respiratoria, saturación de 
oxígeno, presión sanguínea y temperatura a intervalos de 5 minutos 
durante 25 minutos. Posteriormente, los animales recibieron 0.125mg/
kg de yohimbina por vía intramuscular. La profundidad anestésica fue 
evaluada en base a la respuesta a estímulos y el tono muscular. Los 
períodos de inducción, inmovilización y recuperación fueron registra-
dos y evaluados de forma cualitativa en base a la ausencia de efectos 
adversos. La duración de los períodos de inducción, inmovilización y 
recuperación fueron 9.42±1.73, 33.33±2.16 y 31.37±5.82 minutos. To-
dos los períodos presentaron buena calidad y se alcanzó profundidad 
anestésica adecuada. Los promedios de frecuencia cardíaca y respira-
toria fueron 99±20 latidos/minuto y 44±9 respiraciones/minuto. Am-
bos parámetros descendieron durante el período de anestesia pero no 
alcanzaron niveles sugerentes de bradicardia o bradipnea. La tempera-
tura corporal promedio fue 37.1±1.5°C y también presentó una ten-
dencia decreciente durante el período de anestesia. La saturación de 
oxígeno promedio fue  92±6% y presentó leve tendencia creciente. La 
presión sanguínea promedio fue 129±23 mmHg y se observó hiperten-
sión leve a moderada. No se observó mortalidad ni efectos adversos 
en ninguno de los individuos durante los tres meses posteriores a la in-
movilización. La combinación anestésica evaluada inmovilizó efectiva-
mente los individuos de P. flavus, brindando buena calidad y duración 
aceptable de períodos de inducción y recuperación. Sin embargo, no 
se recomienda emplear esta combinación anestésica en chosnas con 
antecedentes conocidos de hipertensión o enfermedad pre-existente 
en órganos blanco (e.g. falla renal, retinopatía).
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