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Abstract

Background: This study was conducted to evaluate certain hemato-biochemical changes during
Xylazine-Ketamine (X-K) and Xylazine-Thiopentone (X-T) anesthesia in dogs.

Methods: For this, six dogs of 18 to 25 kg BW were selected and divided into two groups: Group
I (X-K) and Group II (X-T). Atropine sulfate @ 0.05 mg/kg BW (IM) was used for premedication
in both groups. Dogs in Group I (n=3) were anesthetized with Xylazine HCI @ 1.1 mg/kg BW
(IM) and Ketamine HCl1 @ 5.5 mg/kg BW (IM), whereas Xylazine HCl @ 1.1mg/kg BW (IM)
and Thiopentone sodium @ 20 mg/kg BW (IV) were used for anesthesia in Group II (n=3). In
both groups, peripheral blood samples were collected from the dogs before induction of anesthetic
agents (control) and thereafter on 10, 20, 30, and 40 minutes of post-induction and again after
complete recovery from anesthesia to evaluate hematological changes in Total Erythrocyte Count
(TEC), Hemoglobin (Hb) and Packed Cell Volume (PCV). In addition, serum biochemical
changes in Total Serum Protein (TSP), Blood Urea Nitrogen (BUN), Creatinine, Sodium (Na),
Potassium (K), and Chloride (Cl) were also assessed in both groups.

Results: TEC, Hb, and PCV were altered significantly (P<0.05) in most of the cases, TSP was
decreased significantly (P<0.05) but BUN was increased significantly (P<0.05), and creatinine
was also increased in both groups during the experiment. There were mild alterations in Na, K,
and Cl values after induction, and found near to the baseline (control) after recovery.
Conclusions: These findings ascertained that the anesthetic combinations of X-K and X-T assert
some definite hemato-biochemical changes in dogs which should be carefully judged by the
veterinarians during surgical interventions to avoid anesthesia-related risks and complications.
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Introduction

Various combinations of anesthetic agents are
often used for general anesthesia in dogs
(Anandmay et al., 2016) during major and minor
surgical approaches (Cima et al., 2016) for
fracture, tumor, spaying, castration, gastrotomy,
cystotomy, enterectomy (Munif et al., 2020) and
so on. Brodbelt (2006) reported that anesthesia
related deaths frequently occurred after
anesthesia, especially within the last three hours
of anesthetic effects. Joubert (2000) and Dyson et
al. (1998) observed that the risk of anesthetic-
related death in dogs was about 0.1% which was
much higher than in humans. Cardio-respiratory
complications are common hazards during
anesthetic practices (Merry et al., 2017).

Premedicant drugs are usually being used before
anesthetic induction to minimize the risks
associated with general anesthesia (Brodbelt,
2006; Clarke et al., 2014). Atropine sulfate is the
most used premedicant to check bradycardia,
vagal effects, muscular spasms, salivary and
gastrointestinal secretions (Ko et al., 2001; Liga
and Edite, 2011). Xylazine hydrochloride (HCI)
being a potential and widely applied alpha-2
agonist (Nesgash et al., 2016) elicits sedative and
analgesic properties by inhibiting catecolamine
and dopamine. Thus, it blocks nerve impulses to
central nervous system resulting in relaxation of
striated muscles. On contrary, according to White
et al. (1980) Ketamine HCl is a dissociative agent
which provokes profound analgesia, elevates
heart rate and arterial pressure resulting in
cardiovascular stimulation. The sole use of
Ketamine may cause muscular hypertonicity,
myoclonus and convulsions (Nesgash et al.,
2016, Munif et al., 2020). For these reasons,
Ketamine is often used in combination with other
group of drugs e.g., Diazepam or Xylazine to
avoid the unnecessary risks (Dzikiti et al., 2008;
Ozkan et al., 2010). Thiopental sodium, a short
acting barbiturate for animals (Lumb and Jones,
1984; Hall et al., 2000), is one the most chosen
anesthetic drugs by the veterinary surgeons
(Muhammad et al., 2009) for its effective
hypnotic properties that causes depression of the
central nervous system (Saini et al., 2017). It is

used slowly and intravenously during anesthetic
induction for various surgical approaches in dogs
(McClune et al., 1992). Potliya et al. (2015)
reported that every single anesthetic agent exerts
typical effects on the functions of certain vital
organs, and the clinical, hematological and
biochemical properties of different body systems
can be altered (Lobetti and Lambrechts, 2000;
Hall et al., 2001; Joubert and Lobetti, 2002;
Kabara ef al., 2003; Luna et al., 2004; Anandmay
etal. 2016).

Hence balanced anesthesia is necessary to reduce
the unwanted sensory, motor, sympathetic and
parasympathetic actions (Kaseem et al., 2019) as
well as for smooth recovery from anesthesia.
Therefore, this research work was focused on the
investigation of some important hemato-
biochemical changes associated with Xylazine-
Ketamine and Xylazine-Thiopentone anesthesia
in atropinized dogs.

Materials and methods

This research work was carried out from
February to November 2018 in the Veterinary
Teaching Hospital of Bangladesh Agricultural
University, Mymensingh-2202 to find the effects
of Xylazine-Ketamine and Xylazine-Thiopentone
anesthesia on some hematological and
biochemical indices in dogs premedicated with
Atropine sulfate. This experimental methodology
was approved by the Animal Welfare and
Experiment Ethics Committee of Bangladesh
Agricultural University (Approval No.
AWEEC/BAU/2021-35).

Experimental Animals

With the consent of the animal owners, this
research work included six (6) mature dogs of 18
to 25 kg BW, irrespective of sex and breed from
the regular cases of various superficial wounds
admitted to the Veterinary Teaching Hospital of
Bangladesh  Agricultural University. Before
anesthetic induction, the dogs were kept off feed
and water about 16 hours, and after proper
anesthesia the wounds were surgically treated
followed by supportive medicines.
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Experimental Groups

For this experiment, the dogs were divided into
two groups: Group I and Group II, each
consisting of three dogs. Before anesthetic
induction, the dogs in both groups were
premedicated intramuscularly with Atropine
sulfate @ 0.05 mg/kg BW. In Group I (n=3),
dogs were anesthetized with Xylazine-Ketamine
combination, whereas Xylazine-Thiopentone
combination were used to anesthetize the dogs in
Group II (n=3). Xylazine HCI @ 1.1 mg/kg BW
was used as intramuscular (IM) injection
followed by proper premedication in both groups.
After 10 minutes, Ketamine HCl @ 5.5 mg/kg
BW as IM injection and Thiopentone sodium @
20 mg/kg BW as slow intravenous (IV) injection
were used for induction of anesthesia in Group I
and Group II respectively.

Experimental Procedures

Under general anesthesia, the dogs in both groups
were passed through the management of
superficial wounds, and their blood samples were
collected for relevant hemato-biochemical
analysis. For blood collection, the radial vein was
raised manually by thumb pressure at the lateral
aspect of the elbow joint, and 5 ml of disposable
plastic syringe with needle was used in each case.
Five (5) samples, each consisting of 5 ml blood
were drawn from each experimental animal at
different intervals e.g., prior to premedication
(control), and then at 10, 20, 30 and 40 minutes
after induction of anesthesia. Finally, one sample
after complete recovery from anesthesia (360
minutes after induction) was obtained from each
dog. Immediately after collection, the 5 ml
samples were divided into 3 ml and 2 ml in each
case for transferring into the clot activator tubes
and EDTA tubes respectively. For both groups,
the blood sample containing tubes were marked
and labeled carefully.

Evaluation of Hematological Changes
Blood samples transferred in the EDTA tubes

were subjected to the hematological analysis for
total Erythrocyte Count (TEC), Hemoglobin (Hb)

and Packed cell volume (PCV). An automated
hematology  analyzer  (Sysmex  XS-2000i
Automated Hematology Analyzer) was used to
run the analysis on the blood samples.

Assessment of Biochemical Changes

Blood samples transferred into the clot activator
tubes were allowed to stay in the tube rack at
room temperature for 30 minutes. Then the
samples were centrifuged at 3000 rpm for 15
minutes. Finally, the separated serum samples
were collected in eppendorf tubes using micro
pipette and were subjected to the biochemical
analysis for Total Serum Protein (TSP), Blood
Urea Nitrogen (BUN), Creatinine, Sodium (Na),
Potassium (K) and Chloride (Cl). The
biochemical tests were performed by using
Microlab 300 Semi-automated Biochemistry
Analyzer and Medica EasyLyte PLUS Na/K/Cl
Analyzer.

Statistical Analysis

The data obtained from this research work were
calculated as ‘mean + standard error’ for all the
cases in both groups. Paired t-tests were
performed for data analysis using IBM SPSS
Statistics (Version 20) to investigate the changes
in same animals at certain hemato-biochemical
levels during Xylazine-Ketamine and Xylazine-
Thiopentone anesthesia. P<0.05 was considered
as statistically significant for the tests.

Results

The effects of Xylazine-Ketamine (X-K) and
Xylazine-Thiopentone (X-T) anesthesia on Total
Erythrocyte Count (TEC), Hemoglobin (Hb) and
Packed Cell Volume (PCV) of dogs in both
groups are shown in Table 1. In case of TEC,
significant decreases (P<0.05) from the control
value (6.65+£0.06 million/cumm) were found
throughout the experimental period in Group I
(X-K), whereas in Group II (X-T); the decreases
in TEC from the control value (6.88+0.14
million/cumm) were found throughout the
experiment including significant  changes
(P<0.05): 6.54+0.13, 6.57+0.09 and 6.56+0.06
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million/cumm at 10, 20 and 30 minutes after the
anesthetic induction. However, TEC values were
found near to the level of control values in both
groups after complete recovery from anesthesia
(360 minutes after induction). In case of Hb
concentration, significant decreases (P<0.05)
were observed throughout the experiment for
both Group I (X-K) and Group II (X-T).
Although the Hb values were found near to the
control levels in both groups after complete
recovery from anesthesia. In case of PCV, the
decreases from the control value (50.23+0.90%)

were found throughout the experiment in Group I
(X-K) including significant changes (P<0.05):
47.33+0.90, 43.43+0.69 and 45.77+0.47% at 20,
30 and 40 minutes after induction, whereas in
Group II (X-T); the decreases from the control
value (48+0.76%) were observed throughout the
experiment including  significant  changes
(P<0.05): 46.3740.81,  45.03+0.79 and
43.73+0.83% at 10, 20 and 30 minutes. However,
PCV values were found near to the control levels
in both groups after complete recovery.

Table 1: Changes in Total Erythrocyte Count (TEC), Hemoglobin (Hb) and Packed Cell Volume
(PCV) during Xylazine-Ketamine (X-K) and Xylazine-Thiopentone (X-T) anesthesia in dogs

Blood indices Groups Control 10 min. 20 min. 30 min. 40 min. re?(fiegr;?;ggligin
(Mean+SE) (Mean+SE) (Mean+SE) (Mean+SE) (Mean+ SE) (Mean + SE)
I (X-K) 6.65£0.06*  6.36+0.04%  6.29+0.04°  6.39£0.03°>  6.52+0.07° 6.65+0.06 *
TEC
(million/cumm)

11 (X-T) 6.88+0.14%  6.54+0.13%  6.57+0.09°  6.56£0.06°  6.68+0.02° 6.84:£0.08 *
I (X-K) 13.47+0.09%  12.63+0.12°  12.23+0.12°  11.93+0.09°  12.67+0.09° 13.50+0.06

Hb (g/dl)
11 (X-T) 14.03+0.15%  13.53+0.12°  13.07£0.15°  12.70+0.06°  13.37+0.09° 13.93+0.30*
I (X-K) 50.23+0.90°  48.80+£0.85° 47.33+0.90° 43.43+0.69° 45.77+0.47° 50.87+0.86°

PCV (%)
I (X-T) 48.00+0.76°  46.37+0.81° 45.03£0.79% 43.73+0.83°  46.67+1.13% 47.6740.94 *

SE: Standard Error; a, b: Values with different superscript letters in the same row differ significantly

(P<0.05)
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Table 2: Changes in Sodium (Na), Potassium (K) and Chloride (Cl) electrolytes during Xylazine-
Ketamine (X-K) and Xylazine-Thiopentone (X-T) anesthesia in dogs

Blood Groups Control 10 min. 20 min. 30 min. 40 min. After complete
indices (Mean + SE) (Mean + SE) (Mean + SE) (Mean + SE) (Mean + SE) recovery/360 min.
(Mean + SE)
Na [(X-K)  151.132029%  151.63£027°  149.27+238"  149.83+143"  151.13+0.33" 151.47+0.49°
(mmol/L)
I(X-T) 150.50+1.42°  149.47+124°  150.67+1.05°  151.27+0.32%  150.63£0.32° 150.73+1.02°
K (mmol/L)  I(X-K) 4.5140.04° 4524021 ° 4.28+0.07° 4.42+0.02° 4.44+0.02° 4.57+0.03°
I(X-T)  4.61+0.15° 4.4440.14° 4.36+0.16"° 4.5240.16"° 4.584+0.10° 4.63+0.12°
Cl [(X-K) 11557£027°  117.20£021°  117.83£0.23°  118.20+026°  117.43£0.29° 115.80+0.49°
(mmol/L)
I(X-T) 11593+0.73*  117.97+0.71°  117.60+0.57°  118.60£0.26°  117.67+0.27" 115.93+0.38°

SE: Standard Error; a, b: Values with different superscript letters in the same row differ significantly
(P<0.05)
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Figure 1: Changes in TSP (g/dl) during X-K and X-T anesthesia in dogs (* P<0.05)
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Figure 2: Changes in BUN (mg/dl) during X-K and X-T anesthesia in dogs (* P<0.05)
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Figure 3: Changes in creatinine (mg/dl) during X-K and X-T anesthesia in dogs (* P<0.05)
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The effects of X-K and X-T anesthesia on Total
Serum Protein (TSP), Blood Urea Nitrogen
(BUN) and creatinine of dogs in both groups are
presented in Figure 1, Figure 2 and Figure 3
respectively. In case of TSP (Fig.1) for Group I
(X-K), significant decreases (P<0.05) from the
control value (7.70+0.06 g/dl) were observed as
6.20£0.06, 5.80+0.06, 6.03+0.09 and 6.77+0.09
g/dl at 10, 20, 30 and 40 minutes respectively
after induction of anesthesia, although after
complete recovery the value (7.70+0.06 g/dl) was
found near to the control level. Similarly, in
Group II (X-T), significant decreases (P<0.05)
from the control value (7.63+£0.06 g/dl) were
observed as 7.20+0.06, 6.70+0.06, 6.37+0.09 and
6.70+£0.12 g/dl at 10, 20, 30 and 40 minutes
respectively after induction of anesthesia,
although after complete recovery the value
(7.53£0.09 g/dl) was found near to the control
level.

In case of BUN (Fig. 2) for Group I (X-K),
significant increases (P<0.05) from the control
value (15.40+0.12 mg/dl) were observed as
17.30+£0.12, 17.97+0.09, 18.50+0.12 and
19.70+0.32 mg/dl at 10, 20, 30 and 40 minutes
respectively after induction of anesthesia, and
after complete recovery the value (15.60+0.06
mg/dl) was found near to the control level.
Likewise, in Group II (X-T), significant increases
(P<0.05) from the control value (15.63%0.12
mg/dl) were observed as 17.77+0.09, 18.47+0.09,
19.13£0.17 and 20.07+0.15 mg/dl at 10, 20, 30
and 40 minutes respectively after induction of
anesthesia, and after complete recovery the value
(15.70+0.06 mg/dl) was found near to the control
level.

In case of creatinine (Fig. 3) for Group I (X-K),
the increases from the control value (0.63+0.03
mg/dl) were found as 0.73+£0.03, 0.83+0.03,
1.07+0.09 and 1.03+0.03 mg/dl at 10, 20, 30 and
40 minutes respectively including significant
alterations (P<0.05) at 30 and 40 minutes, but the
value reversed as 0.73+0.03 mg/dl towards the
control level after complete recovery from
anesthesia. Comparably in Group II (X-T), the
increases from the control value (0.57+0.03
mg/dl) were observed as 0.67+0.03, 0.77+0.03,

0.8740.09 and 1.00+0.06 mg/dl at 10, 20, 30 and
40 minutes respectively including significant
alterations (P<0.05) at 30 and 40 minutes after
induction of anesthesia, however the value
reversed as 0.57+0.03 mg/dl towards the control
level after complete recovery.

The effects of X-K and X-T anesthesia on
Sodium (Na), Potassium (K) and Chloride (CI)
electrolytes of dogs in both groups are shown in
Table 2. In case of Na for both Group I (X-K)
and Group II (X-T), the changes from the control
values were observed throughout the experiment
including significant alterations (P<0.05) only at
10 minutes, although the values turned towards
the control levels after complete recovery from
anesthesia. In case of K for both Group I (X-K)
and Group II (X-T), the changes from the control
values were observed throughout the experiment
including significant alterations (P<0.05) only at
20 minutes in Group I and at 10, 20 and 30
minutes in Group II, although the values turned
towards the control levels after complete
recovery. In case of Cl for Group I (X-K), there
were significant increases (P<0.05) from the
control value throughout the experiment, whereas
for Group II (X-T); the increases from the control
value were observed throughout the experiment
including significant changes (P<0.05) at 10 and
30 minutes. However, the values were found near
to the control levels in both groups after complete
recovery.

Discussion

In the research work, dogs were anesthetized with
X-K and X-T combinations, which are parallel to
the reports of several authors (Muhammad ef al.,
2009; Nesgash et al., 2016; Gebremedhin et al.,
2018; Munif et al., 2020). Decrease in TEC levels
were noted in the dogs during the experiment in
both groups which are corresponding to other
researches (Hausner et al., 1938; Kinge et al.,
1985; Sankar et al., 2011) in various species.
Likewise, decrease in Hb concentrations was
found throughout the experiment in both groups
which are in the agreements with the findings of
several researchers (Kumar et al., 1979; Kumar et
al., 1990; William et al., 1991). Again, decrease
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in PCV levels were observed in both groups
which are correlated with many research findings
(Hausner et al., 1938; Schalm, 1975; Kumar et
al., 1979; Kumar et al., 1990). These decrease in
TEC, Hb and PCV might be due to the pooling of
circulating erythrocytes in the spleen (Nara et al.,
1978) or other reservoirs secondary to decreased
sympathetic stimulation (Amarpal et al., 1999;
Das, 2013) or due to the inter-compartmental
fluid shift in order to maintain normal cardiac
output (Church et al., 1994; Das, 2013) or due to
hemodilution in response to fluid therapy (Muir
etal., 2007).

During this experiment, decrease of TSP levels
were observed in dogs for both groups, which are
collateral with the findings of other researchers
(Bond and Parsons, 1970; Pavlica and Nemecek,
1970; William et al., 1991; Chitale et al., 1999).
The decrease in TSP might be due to a fall in
mean intra-capillary hydrostatic pressure during
the anesthesia with the initial unaltered colloidal
osmotic pressure. Therefore, fluid enters the
circulation from the interstitial compartment, and
the circulatory plasma proteins are diluted
resulting in low TSP levels (Bond and Parsons,
1970).

This study furnished that creatinine increased in
the dogs throughout the experiment in both
groups. Similar findings in dogs were also
reported by other authors (Tiwari et al., 1994;
Lim et al., 2000; Manat and Kelawala, 2004,
Nusory, 2011; Singh et al., 2014). In addition,
increased levels of BUN were found in dogs of
both groups. During anesthesia the increase in
BUN has also been reported by others (Guzel et
al., 2006; Sankar et al., 2011) in various species.
The reasons for the increase in creatinine and
BUN might be attributed to the temporary
inhibitory effects of the anesthetic drugs on the
renal cortical blood flow by constricting the
blood vessels. Hence, the reduction in glomerular
filtration rate ultimately results in increased levels
of creatinine and BUN (Sankar et al., 2011).

There were mild and transient alterations in the
values of Na, K and Cl electrolytes in the dogs
during the experiment in both groups, which are

in agreements with the reports of other
researchers (Soliman et al., 1965; Rao et al.,
2002; Butola and Singh, 2003). Kumar and
Sharma (1986) used X-T, and Kumar et al.
(1979) used X-K anesthesia in dogs and found
non-significant changes in the electrolyte levels.
These all reveal that those anesthetic
combinations do not considerably affect the
electrolyte levels in dogs.

Conclusion

X-K and X-T anesthesia in premedicated dogs
elicit some reasonable and certain hematological
and biochemical changes except in some
electrolyte levels. These hemato-biochemical
changes should be of great concerns of the
veterinarians and livestock practitioners while
dealing with patients under general anesthesia as
these could be the instant as well as long term
challenges for the care and management of
anesthetic patients.
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