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Abstract

Ovariohysterectomy is one of the most common operative procedures performed in female cats. In
present clinical study twelve (N=12) non-descript female cats were divided in two equal groups
regardless of age and body weight to evaluate various haematobiochemical parameters. Cats in group |
were anaesthetized using single intramuscular administration of Atropine-Tiletamine-Zolazepam (A-
TZ) whereas cats of group Il were anaesthetized using Dexmedetomidine-Butorphanol-Ketamine
(DBK) intramuscularly and each cat operated for elective ovariohysterectomy. Blood samples were
taken before anaesthesia, 10 minutes after anaesthesia, 30 minutes after anaesthesia and after recovery
of anaesthesia to evaluate hematobiochemical parameters. Statistically significant reduction was noted
in values of Hb and PCV in group I; while group Il showed statistically significant changes in TEC,
PCV, Platelet and serum creatinine. However, various haemato-biochemical parameters in present
study fluctuated throughout the observation period but remained within normal reference limits. Based
on present clinical study it was concluded that atropine-tiletamine-zolazepam and dexmedetomidine-
butorphanol-ketamine administrated safely in cats.

Keywords: Atropine-Tiletamine-zolazepam, Anaesthesia, Cats, Dexmedetomidine-Butorphanol-
ketamine, Hematobiochemical parameters, Intramuscular, Ovariohysterectomy

Introduction

Tiletamine is a dissociative anaesthetic twice as potent as ketamine and has longer duration
of action (Lin et al., 1993) 9. Tiletamine is used in combination with zolazepam in 1:1
ratio, when latter combined with tiletamine, it reduces muscle rigidity, myoclonus and
seizure activity, allows reduction of dosage of tiletamine required to produce sedation and
anaesthesia (Forsyth, 1995). Terminal half-life of tiletamine is 2.5 hours in cats and 1.2-1.3
hours in dogs while that of zolazepam is longer in cats (4.5 hours) compared to dogs (< 1
hour), (Lin et al., 1993) [9 Zolazepam has longer elimination half-life than that of
tiletamine in cats hence, it provides long-lasting tranquilizing effects to balance potentially
rough recovery effects due to dissociative anaesthesia, thus causing a smoother recovery in
cats compared to dogs, hence tiletamine and zolazepam is commonly used in feline patients.
Alpha-2-agonists such as dexmedetomidine provide reliable sedation and short-term
analgesia, hence are a widely used group of sedatives in feline medicine (Cullen and
Reynoldson, 1997; Nagore et al., 2013) [ %2 It is a common practice to combine alpha-2-
agonists in low doses (Ossipov et al., 1990) [*4 with opioids for achieving good sedation and
synergistic analgesia (Selmi et al., 2003; Slingsby and Taylor, 2008) 6. 18], Ketamine is often
used to combine with opioids and alpha-2-agonists because of its high bioavailability, rapid
absorption, short onset of action, analgesia and amnesia after IM administration (Kohrs and
Durieux, 1998) Il and has been found to have increased duration of anaesthesia when
combined with dexmedetomidine and butorphanol (Selmi et al., 2003) 61,

An intramuscular anaesthetic protocol renders obvious benefits in small veterinary clinical
facilities with limited availability of anaesthetic equipment.
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Moreover, fractious nature of some cats, adds-on to the
reason for devising an anaesthetic protocol that is well
absorbed via IM route, is required small amounts and offers
reliable sedation. To date, several intramuscular anaesthetic
combinations were studied Wycislo et al. (2014) [,
Biermann et al. (2012) [, Spada et al. (2014) [*9, Volpato et
al. (2015) P9 in cats to assess their effect on
hematobiochemical parameters. The purpose of this study is
to compare and evaluate safety of Atropine-Tiletamine-
Zolazepam and Dexmedetomidine-Butorphanol-Ketamine
on various haematobiochemical indices in cats after
intramuscular administration.

Materials and Methods

The present study was performed on twelve (N=12) female
cats of non-descript origin, presented for elective
ovariohysterectomy. These cats, irrespective of age and
body weight were randomly allotted in Group | (A-TZ;
Atropine-Tiletamine-Zolazepam) and Group |l (DBK;
Dexmedetomidine-Butorphanol-Ketamine) each consisting
six cats named (TZ-1, TZ-2....and so on upto DKB-6) to
evaluate haematobiochemical indices. Detail dose rate of
each drug used in present study are depicted in table 1.
Preanaesthetic evaluation in all feline patients were carried
out 12-24 hours prior to administration of pre-
anaesthetic/anaesthetic drugs by assessing detailed history,
physical examination, haematology, blood biochemistry and
only apparently healthy cats were included in the present
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study. To evaluate hematobiochemical parameters
approximately 1.5 ml of venous blood sample were taken
before anaesthesia (12-24 hours prior to administration of
pre-anaesthetic/anaesthetic  drug), 10 minutes after
anaesthesia, 30 minutes after anaesthesia and after recovery
from anaesthesia. All blood samples were processed within
90 minutes of collection in human pathology laboratory. At
each time point, following haematological and biochemical
parameters were analyzed: Haemoglobin (g/dl); Total
Erythrocyte Count (TEC) (10%cu.mm); Packed Cell Volume
(PCV) (%); Mean Corpuscular Volume (MCV) (fl); Mean
Corpuscular Haemoglobin (MCH) (pg); Mean Corpuscular
Haemoglobin Concentration (MCHC) (%); Total Leucocyte
Count (TLC) (per cu.mm); Differential Leucocyte Count
(DLC) (%); Platelet count (PIt) (10%cu.mm); Total Bilirubin
(mg/dL); Serum Glutamic Oxaloacetic Transaminase
(SGOT/AST) (U/L); Serum Glutamic Pyruvic Tranasminase
(SGPT/ALT) (U/L); Alkaline Phosphatase (ALP) (U/L);
Total protein (g/dL); Serum Albumin (g/dL); Serum
Globulin (g/dL); Blood urea nitrogen (mg/dL); Serum
creatinine (mg/dL). All haemato-biochemical assessments
were recorded into the medical record of each cat. (Figure
1).

The haematobiochemical data were collected and analyzed
using two-way repeated measure ANOVA with terms for
the group, time period, and their interactions using R
program (2020) software (version 3.6.3) to know the effect
of different treatment groups at different time points.

Table 1: Detail dose of anaesthetic drug used in present study

Groups Anaesthetic drugs Dose rate ?‘”d route of
administration
A-'?;o%lelI:G) Inj. Atropine sulphate @ 0.04mg/Kg SC | (15 minutes later) Inj. Tiletamine + Zolazepam | 14.5 mg/Kg BW (IM)
Group 11 Inj. Dexmedetomidine Hydrochloride + 25 ng/Kg BW +
DKB (?\1—6) Inj. Ketamine Hydrochloride + 5 mg/Kg BW +
a Inj. Butorphanol tartrate 0.5 mg/Kg BW (IM)

Results and Discussion

Patient signalment and Body condition score

The present study was conducted on female cats of non-
descript origin. The average age of cats involved was
2.00+0.58 years Group | and 2.75+0.73 years in group II,
with a range of 6 months to 4 years and 10 months to 6
years, respectively. Howe (2015) has discussed about
several evidences suggesting that gonadectomy is safe in
cats following 6 weeks of age.

Body weight of cats was found to lie in the range of 1.95 to
4.3 Kgs for group | and 2.55 to 4.2 Kgs for group 11, average
being 3.34+0.34 Kgs and 3.16+0.28 Kgs, respectively. The
age and body weight of cats included in the study did not
differ significantly within or between groups.

Body Condition Score (BCS) was measured using a 5-point
scale for each cat. There was no statistically evident
difference in BCS scores of cats within and between groups
(Average BCS score was 3/5).

Haemoglobin

Baseline haemoglobin values were 12.2+0.75 and
11.95+0.71 g/dI for groups I and I, respectively (Table 2).
The haemoglobin values did not differ significantly between
groups. However, significant changes were evident within
group | (A-TZ) over time (p<0.05) and the lowest values
were recorded at 30 minutes (Table 2). This finding was

agreement with results obtained by Zlateva et al. (2015) 22,
where cats undergoing ovariohysterectomy had lowest
haemoglobin  value recorded at 30 minutes after
administration of xylazine-ketamine (X/K), Propofol (In)
and Acepromazine and butorphnol (MM) groups.

Total Erythrocyte Count (TEC)

Total erythrocyte count before administration of anaesthesia
were 8.57+0.56 and 8.5+0.58 10%cu.mm for group | and
group I, respectively (Table 2). Group | did not show
significant changes; however, group Il exhibited a
significant fall in TEC count over time (p<0.01), (Table 1).
Lu et al. (2012), Reynolds et al. (2012) [*°] and Spada et al.
(2014) 191 reported decrease in RBC count alike in present
study.

On the other hand, Volpato et al. (2015) 9 did not
encounter any change in red blood cell count of cats
restrained physically and chemically using
dexmedetomidine-butorphanol with or without ketamine but
mentioned that high baseline values could be a result of
splenic contraction in response to release of catecholamines
due to stress while physical restraint in awake cats.
Haemodynamic variations causing reduction of RBC might
be caused by decrease in plasma concentration of
catecholamines causing splenic dilatation and RBC
sequestration.
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Packed cell volume (PCV)

Packed cell volume was found to differ significantly within
both groups over time but no statistical changes were
evident between groups. Lowest PCV values of 29.43+3.06
and 23.83+2.17 percentage were noted after recovery in
groups | and Il, respectively (Table 2). Reynolds et al.
(2012) 91 reported significant decrease whereas Spada et al.
(2014) 191 and Sethi et al. (2017) 17 reported insignificant
decrease of PCV in cats. No significant difference was noted
by Volpato et al. (2015) @7 in PCV of cats restrained
physically and chemically using dexmedetomidine-
butorphanol with or without ketamine. However, higher
PCV during physical restraint may be due to stress related
release of catecholamines causing splenic contraction while,
lower values following sedation could be caused due to
decrease of catecholamine response leading to splenic
dilation.

Mean Corpuscular Volume (MCV)

Mean corpuscular volume is the average volume of red
blood cells. Baseline mean * SE values for mean
corpuscular volume were 47.98+3.79 and 43.83+2.44
femtoliters (fl) in group | and group 11, respectively (Table
2). MCV was found to differ significantly between groups
(p<0.01) at 10 minutes post induction, however no variation
was noted within Group over time. Reynolds et al. (2012)
(31 demonstrated an increase in MCV however, Biermann et
al. (2012) Bl and Volpato et al. (2015) % found no
significant changes in MCV of cats with use of various IM
anaesthetic protocols.

Mean Corpuscular Haemoglobin (MCH)

Mean corpuscular haemoglobin values quantifies the
amount of haemoglobin per red blood cell. Baseline MCH
values had an average of 14.33+0.63 and 14.12+0.17
picograms (pg) in group | and group 11, respectively (Table
2). No statistically evident difference was noted between
groups or within group over time. As noticed in present
study, Biermann et al. (2012) ! and Volpato et al. (2015)
[20] reported no significant changes in MCH of cats with use
of various 1M anaesthetic protocols.

Mean Concentration
(MCHC)

Mean corpuscular haemoglobin concentration indicates
amount of haemoglobin per unit volume. MCHC values at
baseline were 30.38+1.61 and 32.68+1.63 percentage and
did not fluctuate significantly within groups (Table 2).
However, the values at 10 minutes and 30 minutes differed
significantly between groups (p<0.01). Nevertheless, none
of the cats exhibited variation in MCHC values over time
(p>0.05) similar to findings from Reynolds et al. (2012) [2°],

Corpuscular  Haemoglobin

Total Leucocyte count (TLC), (per cumm)

Total leucocyte counts were found to be considerably higher
than the normal reference range defined in cats as observed
by O’Brien et al. (1998) [°1 and these values fluctuated
throughout the study between groups and within groups over
time, but the fluctuations were not statistically significant
(Table 2). However, the samples were processed in a human
pathology laboratory which might also be a reason for
variation in counts of certain parameters. Reynolds et al.
(2012) %1 reported significant decrease whereas Spada et al.
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(2014) 191 observed statistically insignificant decrease
similar to present study.

Differential Leukocyte Count (DLC)

The counts of neutrophils, lymphocytes, monocytes,
eosinophils and basophils wavered within reference limits
throughout the study; however, significant changes were
observed only for monocytes with differences within group |
over time (Table 3). Insignificant decrease was noted in
lymphocytes, monocyte and  eosinophils  however
neutrophils were found to increase. Reynolds et al. (2012)
133 found significant fall in neutrophil count whereas Spada
et al. (2014) 19 reported statistically insignificant decrease
in neutrophil and monocyte count while an increase in
eosinophil, basophils and lymphocyte count. Sethi et al.
(2017) 71 reported a non-significant increase in neutrophil
count similar to present study.

Platelets

Platelet counts were found to be considerably low than
normal in both groups at baseline which could be due to
analysis in automated analyser machine which fails to
recognize clumping leading to lower count values as
observed by O’Brien et al. (1998) %I, The platelet counts
deviated from baseline being lowest at 30 minutes but this
change was not statistically significant (P>0.05) (Table 2).
The platelets increased from baseline values within group |
but significant variation was noted only in group Il, where
platelets significantly decreased from baseline at all time
periods. These findings were in alignment with studies
performed by Reynolds et al. (2012) 1% and Spada et al.
(2014) 1291,

Total bilirubin

Total bilirubin values were 0.52+0.03 mg/dl and 0.47+0.04
mg/dl for group | and group II, respectively (Table 2). No
significant differences were observed between groups. Total
bilirubin was found to be highest after recovery but this
deviation was insignificant statistically. Corresponding
findings were noted by Reynolds et al. (2012) [*5],

Serum  Glutamic-Oxaloacetic ~ Transaminase  or
Aspartate aminotransferase (SGOT/AST)

SGOT/AST is an enzyme normally present in liver and heart
cells and released in circulation in high quantities when liver
or heart is damaged. In present study, an overall significant
alteration was noted between groups (p<0.01), (Table 2).
SGOT values were found to increase gradually towards
recovery within groups over time, but this variation was not
statistically significant. Reynolds et al. (2012) 1% found
decrease in AST values whereas Lu et al. (2012) reported
initial decrease in AST value of pigs which gradually
normalized over 24 hours. Biermann et al. (2012) Bl
reported increase in AST levels using various IM
anaesthetic combinations similar to present study.

Serum Glutamic Pyruvic Transaminase or Alanine
aminotransferase (SGPT/ALT)

SGPT is an enzyme found particularly in liver and released
into circulation following liver injury. In present study,
SGPT was found to have an overall significant variation
between groups (p<0.05), however it was statistically
insignificant within groups over time, even though SGPT
values were noted to be highest in group | and lowest in
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group Il at 10 minutes than at any other time period (Table
2). Lu et al. (2012) reported initial decrease however,
Reynolds et al. (2012) [*3 reported a non-significant
increase in ALT values analogous to present study.
Barasona et al. (2013) @ reported negative correlation
between dose and ALT activity demonstrating a decrease in
ALT concentration after increasing the dose of anaesthesia.

Alkaline Phosphatase (ALP)

ALP is an enzyme normally found in liver, kidney, digestive
system and bones. It is released into bloodstream on
affection of either of the mentioned system. ALP was found
to be highest after recovery in group | but at only 30 minutes
in group Il. No significant changes were noted within
groups or between groups over time (p>0.05) (Table 2).
Reynolds et al. (2012) [*1 reported initial decrease in ALP
values. None of the studies reported findings alike present
study except for Lu et al. (2012) where an initial decrease
was followed by increase in ALP, however the values at
recovery were higher than baseline values; although this
finding cannot be compared to their findings as no blood
analysis was performed at 24-hour time period in the present
study.

Serum Protein

Serum protein levels were not affected significantly on
administration of both anaesthetic combinations (Table 2).
No statistically evident changes were noted within groups
over time similar to Biermann et al. (2012) B! however
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contrasting findings were noted by study conducted by
Reynolds et al. (2012) I%1 illustrating a mean decrease in
serum protein post IV anaesthetic administration.

Serum albumin

Albumin levels in serum were found to have an overall
significant difference between groups (p<0.05), (Table 2).
Although the values fluctuated throughout the study period,
there was no significant change observed within groups over
time; however, Reynolds et al. (2012) [% reported a
significant decrease in albumin levels.

Serum globulin

An overall significant variation in serum globulin was
observed between groups (p<0.05), (Table 2). Although the
globulin values were noted to be highest at 30 minutes
within both groups, this deviation was not evident
statistically.

Blood Urea Nitrogen (BUN)

Blood urea nitrogen levels fluctuated throughout the study
with increase followed by decrease in group | and consistent
decrease in group Il but no statistically significant changes
were noted between groups or within groups over time
(p>0.05), (Table 2). Alike present study, Aminkov et al.
(2018) observed increased BUN after induction in brown
bears while, Sethi et al. (2017) [ encountered an increase
in plasma urea nitrogen values of dogs which was
insignificant except at 30 minutes.

Table 2: Mean + SE values of Haematobiochemical parameters in cats of groups I and 11

Parameters Groups - - Time - - P'V?IUE
Before anaesthesia | 10 min after anaesthesia | 30 min after anaesthesia | After recovery |Group|Time|G*T
Heemoglobin () | —— 28 TR 0 0521 Sapepa ] 05T potsjodss
Qoeumm) [ eskos 7505097 Gons056° s 17s06 | 0198 [000zpact
PeV () I Disi0° o rssior Zisan 17| 0167 [000L0TTS
e s Bt were T el i
MCH G0 T ieis017 1575001 147500 s3] 0408 0913 033
MCHC @A) | aaire St o Seares 7y | 0001 0066[0926
(TLO) Geurmm) |56 57s47o0 66 | roole orsaaz 06| Iaion orsaiatas | 114aa assgoareo] 0203 0579 004
ooomm [ 0%ss0i 0622006 0532006 il
SGPT (UIL) III 550%838;1127.697 6492.99771327..7898 TSlfg?i;_rji's‘?Zg GiSSiié‘tlil 0.013 10.995/0.701
ALP (UIL) T Gassros o s Tansssar | 027 pTo¢psaL
Serum Protein Q) |74 o S0 ls = rasn07 ] 0710 ositpan
Serum albumin 9) |35 S0 s022015 00— 0015 [o1slosn
Serum lobulin 9) =555, L1 S ops01s Lassn | 007 0420797
BUN (m/d) |t 1y 372100 14172103 L3051 23— 0288 07640501
Serum retinine (mgid) |—j—1—— 250 0 Li6s0075 Li93006° Topsno ] 002 [0499[0453
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Table 3: Mean * SE values of different leukocyte count in cats of groups | and Il

Fig 1: Record proforma for noting hematobiochemical values of each cat

~ 109~

DLC Groups - - Time - - P-Value
Before anaesthesia | 10 min after anaesthesia | 30 min after anaesthesia | After recovery |Group|Time|G*T
Neutrophils I 31.83+4.71 37.83%5.17 35.17+8.34 39.83t552 | (o0 | oa0loar
Il 40.67+2.67 40.67+2.42 40.5+2.7 35.83+3.89
+ + + +
Monoeyes | ———3¢i043 So750.42 T51055 2stioas | 055 |02 [o1s
Eosinophils |I| éigiigﬁé 12'?137?6.241 12..6177100'.363 11.553106.2221 015 | 04 1065
) I 0£0 0£0 0£0 00
Basophils I 0£0 0£0 0£0 00 )
HAEMATO-BIOCHEMICAL PARAMETER PROFORMA
Date: Case No: Group: Owner name:
Patient Name: Age: Colour: Body weight:
Before | 10 min after | 30 min after | After Reference
induction | induction induction | recovery values*
Complete Blood Count (CBC)
Hb §-154(g/MdL)
TEC 5-10(x
10%uL)
PCV/HCT 24— 45 (%)
MCV 39-55({L)
MCH 13-17(p2)
MCHC 30— 36 (%)
RDW
TLC 5.500-19.500
(/uL)
Neutrophils 45 - 64 (%)
Lymphocytes 27— 36 (%)
Monocytes 0-5(%)
Eosinophils 0-4(%)
Basophils 0—1(%)
Plt 3-8 (x10°/ pL)
Liver Function Test (LFT)
Total 0-0.1 (mg/aL)
bilirubin
D. bilirubin
Lbilirubin
5.G.0.T. 7=38(U/L)
S.G.P.T. 25-97(U/L)
Alkaline 0-45(U/L)
phosphatase
S. Protein 6—7.5 (2/dL)
5. Albumin 28-39(g/dL)
S. Globulin 2.6-5.1(g/dL)
Kidney Function Test (KFT)
BUN 19-34
(mg/dL)
Creatinine 09-22
{mg/dL)
*Reference Values as per Mercks Veterinary Index
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Serum creatinine

Serum creatinine values differed significantly between
groups (p<0.05), (Table 2). The creatinine levels were found
to be lowest at 10 minutes within both groups, however
statistical evidence of variation within group over time was
noted only in group II. Reynolds et al. (2012) *! reported a
non-significant decrease of in serum creatinine however,
reported contrasting increase in serum creatinine values
during initial 10 minutes which normalized over 24 hour
observation period. Sethi et al. (2017) [ observed increase
in creatinine values of dogs that were significant from 15 to
60 minutes and non-significant from 90 minutes later on.

Conclusion

Single intramuscular administration of atropine-tiletamine-
zolazepam and dexmedetomidine-butorphanol-ketamine in
cats did not produce any adverse effect on various haemato-
biochemical parameters in present study and fluctuated
throughout the study but remained within normal reference
limits. From the present study, it was concluded that
atropine-tiletamine-zolazepam and  dexmedetomidine-
butorphanol-ketamine safely administrated in cats without
any adverse effect on haematological and serum
biochemical parameters.
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