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Effects of tramadol with tiletamine/zolazepam-xylazine as anaesthesia in cats
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Abstract

This study was conducted to investigate the effect of the combination of tiletamine/zolazepam-
xylazine-tramadol (TZXT) in cats and to compare its efficacy as an anaesthetic technique
with tiletamine/zolazepam-xylazine (TZX). Fourteen healthy thirteen-month-old cats of both
sexes were immobilized by TZXT or TZX on two different occasions. The cats’ scores for
immobilization, analgesia and baseline physiological indicators, heart rate, respiratory rate and
rectal temperature, were recorded before and 5, 10, 15, 20, 30, 40, 50, 60, 80, 100 and 120
min after administration of TZXT or TZX. Animals in both groups became laterally recumbent
within 3 min and physiological indicators changed after administration. These changes were
within biologically acceptable limits; these measurements did not differ between the treatments.
Induction and recovery quality in animals was better with TZXT than with TZX. Sedation,
analgesia, muscle relaxation and posture scores was higher in TZXT group. During recovery,
cats in TZXT group were more conscious than cats in TZX group. This study showed that in
cats, addition of tramadol (T) to TZX improved the quality of anaesthetic induction and increased
the analgesic effect without adversely affecting the physiological indicators. Thus tiletamine/
zolazepam-xylazine-tramadol shows to be more suitable for cat anaesthesia.

Felines, anaesthesia combination, physiological variables

Considering their unique temperament, relatively small size, dramatic stress response, and
idiosyncratic drug metabolism, cats have always been an anaesthetic challenge. Sterilization
clinics may operate in remote locations without access to inhalant anaesthetic (Cistola et
al. 2004). The ideal injectable anaesthetic drugs should produce excellent hypnosis, muscle
relaxation, analgesia and no adverse cardiorespiratory and physiological effects.

Tiletamine-zolazepam (TZ) has been used in veterinary medicine to facilitate handling
of animals, especially TZ which has been used alone or in combination with other
anaesthetic agents (Selmi et al. 2003; Aydilek 2007; Rauser et al. 2008). Xylazine (X),
an o, -adrenoreceptor agonist, has been combined with tiletamine-zolazepam to increase its
anaesthetic and analgesic effects and to reduce the dose of tiletamine-zolazepam required
to induce satisfactory anaesthesia. However, their use is associated with adverse effects
including hypertension and unwanted persistence of pharmacological effects (Lemke
2004). Tramadol is a centrally acting analgesic that is structurally related to codeine and
morphine (Shilo et al. 2008). It acts as a weak m-opioid agonist coupled with inhibition
of synaptic reuptake of serotonin and norepinephrine, achieving spinal modulation of pain
and preventing impulses reaching the brain (Kongara et al. 2009). It had been used in
several species, including cats (De et al. 2008; Paulo et al. 2008). But to the authors’
knowledge, there are no data available about the use of tramadol in combination with TZX
used in cats.

It was hypothesized that tramadol in combination with TZX might produce greater
depth and duration of analgesia than TZX only. The aim of this study was to evaluate the
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anaesthetic and analgesic effects of tiletamine-zolazepam in combination with xylazine
and tramadol (TZXT) in cats and to determine the magnitude of the changes in some basic
physiological variables.

Materials and Methods

In total, fourteen cats of both sexes 13.3 + 2.5 months old of a weight of 2.4 + 0.2 kg were used in the
experiment that was approved by the Animal Care and Use Committee of the Shenyang Agricultural University
(SYAU20120105). Before experiment, all cats were determined to be in good physical condition based on
physical examination and complete blood count. Food was withdrawn for 12 h prior to the start of the experiment;
water was available. Each cat was allowed to acclimate to room temperature at 25 °C for at least 30 min before
experiment. Subsequently, the cats was caught in a net and weighed. The rectal temperature (RT), heart rate
(HR) and respiratory rate (RR) were measured by noninvasive monitor (Datex-OhmedaS/5TM, Datex-Ohmeda
Division Instrumentarium Corp, Helsinki, Finland). The heart rate was determined by counting heart beats for 1
min using a stethoscope placed at the lower left lateral thoracic wall and RR was counted from thoracic excursions
for 1 min.

TZXT was administered by using a hand held syringe with an intended dose of 2.4 mg-kg!' TZ (Zoletil® 100,
Virbac corporation, Carros, France), and 0.36 mg-kg™! xylazine (Rompun, Bayer, Leverkusen, Germany), with 0.8
mg-kg-! tramadol (Tramal® 100; Grunenthal GmbH, Aachen, Germany) into muscles of the caudal thigh region.
TZX was administered by using a hand held syringe with an intended dose of 2.4 mg-kg! TZ (Zoletil® 100, Virbac
corporation, Carros, France), and 0.36 mg-kg"' xylazine (Rompun, Bayer, Leverkusen, Germany) into muscles
of the caudal thigh region. After baseline values (time 0) for physiological variables were collected, cats were
immediately given the intramuscular injection drug combination; physiological variables were then recorded at 5,
10, 15, 20, 30, 40, 50, 60, 80, 100 and 120 min. After immobilization, they were placed in the dorsal recumbency
position on an operating table and an ophthalmic ointment was placed in the eyes to prevent corneal drying.

Scores for sedation, analgesia and muscle relaxation were assigned at each time point according to the criteria
described in Table 1 and vomiting, excitement, and apnoea was monitored. Behavioural changes were evaluated
by recording the cats’ posture. A pin prick with a 22-gauge hypodermic needle was the method used to assess
analgesia. The sequence of needle pricking was front limb along the radial-ulnar area followed by the perineal

Table 1. Criteria used to score anaesthetic effects of tiletamine/zolazepam-xylazine-tramadol or tiletamine/zolazepam-
xylazine in cats

Criteria Score  Observation

Sedation score
Normal
Mild sedation (recumbent, head down, strong palpebral reflex, normal eye position)
Moderate sedation (recumbent, head down, moderate palpebral reflex, partial ventromedial eye rotation)
Profound sedation (recumbent, head down, palpebral reflex absence, complete ventromedial eye rotation)
analgesia evaluation via needle prick)
Normal (productive flight response)

Analgesia score

Mild (exaggerated movements of limbs and trying to get up)

R —= O~ W= O

Moderate (slight movements of the limbs and trying to get up)
3 Profound (lack of response)

Muscle relaxation score
0 Normal resistance to open the mouth and leg tone
1 The jaw can be opened, but there is still some resistance and mild leg tone
2 Little resistance to open the mouth and obvious leg relaxation
3 Profound relaxation of jaw and leg tone

Posture score

Standing

Sitting or ataxic, but able to walk

Sternal recumbency, but able to crawl or move the tail or paw

W = O

Lateral recumbency without movement
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area near the base of the tail. Any gross purposeful movement of the limb or body in reaction to the needle
pricking was interpreted as lack of analgesia, and the scores of analgesia were evaluated and recorded. Analgesia
evaluations occurred immediately after cardiorespiratory evaluation. All analgesia evaluations occurred in the
same order at each time point.

Induction and anaesthesia times in each group were compared between groups using Student’s r-test.
Physiological variables were analyzed by means of ANOVA for repeated measures to evaluate changes within
each group and between two different treatments. The scores for immobilization and analgesia (sedation,
analgesia, muscle relaxation, posture) were compared using Mann-Whitney’s test. All statistical analyses were
performed using SPSS 13.0 (SPSS - Statistical Product and Service Solutions 13.0, SPSS Incorporation, Chicago,
Illinois). A probability level of 5% (P < 0.05) was considered significant. All values are reported as mean +
standard deviation.

Results

After drug administration, animals showed signs of dissociative anaesthesia characterized
by mydriasis and licking of the nose. Cats in both groups rapidly became laterally
recumbent within 3 min. Recovery was characterized by slow movements of the eyes,
twitching of the ears and attempts to lift the head. Induction, anaesthesia and recovery
times are recorded in Table 2. Anaesthesia and recovery times were significantly longer
using TZXT compared to TZX; induction time was not significantly different between
two treatments. Vomiting, excitement, apnoea, or abnormal behaviour were not observed
in any of the cats. In the TZXT treatment, animals were more conscious during recovery;
ataxia and uncontrolled manners were rarely observed. There was no significant difference
in physiological variables between two different treatments (Table 3).

Table 2. Induction, anaesthesia and recovery time in cats with tiletamine/zolazepam-xylazine-tramadol or tiletamine/
zolazepam-xylazine

Doses Induction time Anaesthesia time Recovery time
TZXT 2.19+£0.88 5242 +11.79* 25.43 +£7.99%
TZX 2.25+0.57 41.64 £ 11.46* 19.61 +8.98*

Data expressed as mean (+ SD) values (minutes), *- significant (P < 0.05) difference between groups. TZXT- tiletamine/
zolazepam-xylazine-tramadol, TZX- tiletamine/zolazepam-xylazine

Scores of sedation and analgesia in TZXT group were significantly compared to TZX
group at 40 min after drug administration. Muscle relaxation and posture were significantly
lower at 50 and 60 min in TZX group (Table 4).

Discussion

In our study, both TZXT and TZX produced complete immobilization for cats. Alexis
et al. (2004) also reported that tiletamine/zolazepam (2.8-5.6 mg-kg') and xylazine
(1.1-2.2 mg-kg™") resulted an induction period of 4 £ 1 min and recovery time of 108 +
24 min in cat anaesthesia. The doses of tiletamine/zolazepam and xylazine used in our
study were much lower. Tiletamine/zolazepam-xylazine-tramadol had a quicker induction
and better recovery compared with TZX. This result is most likely due to the prolonged
sedative effect of tramadol. In this study the addition of tramadol increased significantly
the duration of antinociception, which suggests that the combination of TZXT will be
useful not only in induction of anaesthesia but also for surgery of short duration.

In cats anaesthetized with TZXT or TZX combination, HR was changed immediately
after drug administration, and an anticholinergic agent was not used, but there was no



222

(1070 > ) oum aues Je dnoid 1ay0 Yy 0) A[qeLreA dures Ay SuLiedwiod SanjeA WO JUAIAIP APULLIUSIS - D) (0°( > J) S aues Je dnoi3 19yjo Yy 0) [qeLIeA dures )

Surredwoo sanjea woiy JuaIPIp APuedudis - g (50°0 > 4) dwn duwes Je dnoid 1ot0 ay) 03 sjqeriea dwes ) Sunredwos sanjea WO JUINPIP Apuesyrusis-uou —y (100 > 4) dnos3
QUILS AU} UIYILA UTL () J& SN[eA WO JUAIAIP A[JUBOTUSIS -4 (G0°0 > J) dNOIT dures ouy Uy umw () Je sanjea wolj JUIPIp APuesyiuss -, ‘sanjea (S F) ueaw se passaidxa eje
aurze| Ax-redaze|oz/auTwiea[n - X7, ‘opewes-auizejAx-wredaze|oz/ourweloqn - [ X7

Ve lSOF 80 0,850 FLIT 5,IS0F8ST vubTOFTOT vl 0FE  woIl0FE v ITOFE vl 0FE  v.6T0FT6T v0 IX7ZL

OF0FEC0 LTO0FSLO LISOFST LoV 0FLIT L6E0FERT  LIOFE L10FE L10FE LHT0FTOT .0 X7ZL uonIsod
20V 0F L0 5,90 FSLT 0,V OFSTT v SVOFOLT vl 0FE  viTI0FE  wTI0FE  vilIl'0FE  v.6E0F €8T v0 IXZL  uonexeyor
6E0FLIO LLY0OFTO0 .8SOFERT ..6€0FBST L6E0FERT LIO0FE LO0FE LO0FE SSTOFSLT 0 XZL  Ienosnjy
vISOFIVO0 vSLOFSLO vaIl'TFERT 0,68 0FEET v SVOFOLT vulOFE  vilI0FE  v6TOFTOT v I90FSLT v0 IX7L
[SOFIF0  LYOFIVO LLOTFLOT .060F8ST .SO0FLIT LS90FLIT LO6VOFLIT .LLYOFST .LISOFST 0 XZL  eisodjeuy

vSV0FSTO vl90F W0 vil90F VT 5,090 FSLT vi6T0FTOT v,6T0F 80T vi6TOFE0T wl'0FCT v SFOFSLT 0 IX7ZL
6E0FLYT 6V0FEE0 LE8OFLIT LEOFLIT LOL0F8ST L6E0FERT LEF0FT LOE0FERT  LISOF8ST X7ZL uonepag

(=]

08 09 0$ 112 0€ 07 Sl 01 S 0  (uw)ownp 1pg

auizejAx-redoze[oz/aurwe)a[y) 10 [opeten-ouize[AX-wredaze[0z/auTe)of) Ui PIZIoTIsoeue sjed Ul ainjsod UoneXe[a1 A[osnu ‘eIsag[eue ‘uonepag 'y aqe],

(1070 > ) dum dwes Je dnoid 10130 03 9[qeLeA dures Ay Suredwod sanjeA wWoij JUAIIP APuedyIusIs - ) (50" > ) dwn awes Je dnoid 10130 ay) 03 [qeLies dures Ay uredwod
SanjeA woly JUAIAPIP Auedyusis - g (5070 > ) dwrn owes e dnoid 10yjo oy 0) ajqerres dures dy Suredwod sonje wolj JuILIP ApueoyiuSis-uou — v (10°0 > 4) dnoid awes
U} UTTHIA UTUWI () J& SON[BA WOIJ JUAIQFIP AJUBOYIUSIS -4 (50°0 > J) ANOIT SUIES AU} UIYIIM UTUI () J& SINeA WOIJ JUAIIP AJUBOTIUSIS - ‘sonjea (S F) uraw se passordxa eje(

aurze]AX-Wedaze[0z/auIweld[n) - X7, ‘|opewen-ouizejAx-wiedazejoz/unuelof - [ X7, -oinjeradua) [21oal - [y ‘ayes A1ojexdsar - Yy ‘ojer 1eay - YH

VPFST  VSFLT  VaSFOT ODwdFSE  VEFHC VEFST VwFEIT  V9FNC VOFOT «VIFTIE «VLFSE  VEFET IX7ZL

SFEC SFST SF9C 9F9C VT EF T §FSC vFST SFIT  w8F0E  x8F9C EFEC XZL
n
VIFITE BIFSTL vl F0El WEIF6I1 WSIFTIL vEIFCL wELFIIL wITFWCL WSIF9TT wElF6Tl v E1F8ET  vITF8IT IXZL
SIFECl  8IFST 8 F 8¢l ELFET  8IFYII ¢TI eLFSI  1Fo0T 61 F€Cl  OIFETL LITFSEL  T1F6I1 XZL
dH

vS0F98E vVOFTBE vb0FTE vf0FILE vuf0FILE vuEOFELE v €OFERE LEOFEBE vi.TOFYRE wEOFIBE vCOFLEE vEOFI6E IX7ZL
SOFLBE LVOFT8E LFOFOLE LSOFILE LSOFLLE LYOFELE FOFIBE LEOFEGE LTOFCEE EOFLBE TOFEIE TOF06S X71L (o)
Id

0zl 001 08 09 0§ 0F 0€ 0T Sl 01 s 0 () oun

aurze|Kx-wedaze]0z/uIeIo|T} 10 [opeures-ouze]AX-wedoze|0z/auItreld]n) M PIzAYISoeUL S)ed Ul PAen[eAd SadIpul [ed1Sojo1sAyd ‘¢ ajqeL

significant difference between two different treatments. The results of this study indicated

that tramadol produced a less pronounced cardiovascular depression effects, the results also

suggested that the positive chronotropic effects of TZ probably counterbalance temporarily

and partially the bradycardic effect of xylazine (Witte et al. 2001

1. 2003).
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lar respiratory rates (RR) were observed in both groups, the results of this study also
suggested that tramadol caused no significant additional respiratory depressant effect in
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cats. In this study, the RT of both groups decreased immediately after the injection of TZXT
or TZX, possibly owing to loss of thermoregulatory control following administration of
alpha-two adrenoreceptor agonists. Further, the decrease in RT may be due to generalized
sedation, decrease in metabolic rate, muscle relaxation, and central nervous system
depression produced by alpha-two adrenoreceptor agonists (Doherty et al. 1988).

When both treatments were compared, we observed that the degrees of sedation, analgesia,
muscle relaxation, posture were higher in TZXT group. This could be attributed to the
effect of tramadol (0.8 mg-kg') in association with TZX which extends the anaesthetic
time when compared to TZX alone. This also could explain TZXT had a longer recovery
time than TZX because of the prolonged sedative effect of TZXT compared to TZX.

This study showed that TZX associated with tiletamine caused adequate immobilization
characterized by rapid induction, adequate analgesia and muscle relaxation with no
complications in cats.
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