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Abstract

The purpose of this study was to document the hematological and biochemical changes that observed
during anesthesia following the intramuscular administration of zoletil (15 mg/kg), midazolam (0.5
mg/kg) in combination with ketamine (40 mg/kg) and dexmedetomidine (5 pg) in combination with
ketamine (20 mg/kg) in eighteen (18) White Leghorn chickens which were randomly allocated in three
different groups. No significant differences were observed in the haemato-biochemical parameters except
for decreased glucose values in all the three groups.
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1. Introduction

Anaesthesia is essential for safe and effective handling of birds for any clinical examination or
surgical procedure while minimizing stress, trauma or discomfort (Clarke et al., 2001) [,
Zoletil is a non-opioid, non-barbiturate injectable anaesthetic which is a combination of equal
concentrations of tiletamine and zolazepam. Tiletamine is a long-acting dissociative
anaesthetic agent which is more potent than ketamine (Dugassa and Fromsa, 2018) [Bl.
Zolazepam is a sedative belonging to benzodiazepine group that provides anxiolysis, muscle
relaxation as well as effective anticonvulsant effect. Midazolam is currently the most often
prescribed benzodiazepine with a wide margin of safety. Midazolam is a water soluble and
short acting benzodiazepine with sedative, muscle-relaxing, anxiolytic, amnestic and appetite-
stimulating properties in birds (Araghi et al., 2016) [}, Ketamine is a dissociative anaesthetic
used to induce and maintain general anaesthesia. Ketamine has a high margin of safety and any
negative effects won't manifest until up to 10 times the therapeutic dose for birds (Athar et al.,
1996) . Dexmedetomidine is analpha2 adrenoceptor agonist and active sterioisomer of the
racemic mixture medetomidine commonly used as sedative and tranquilizer in veterinary
(Clarke et al., 2001) ™. Not much information is available about their effects on hematological
and biochemical parameters. Therefore, the present study evaluated several hematologic
changes during anesthesia after injectingzoletil, midazolam-ketamine and dexmedetomidine-
ketamine in chickens.

2. Materials and Methods

Eighteen numbers of one year old male White Leghorn chickens with mean body weight
1.60+.03kg were used in this study. All the chickens were kept in uniform environmental and
managemental condition. The chickens were housed in pairs in cages in a quiet room in the
Department of Veterinary Surgery and Radiology, to avoid possible stress-inducing factors
during the study and fed a commercial diet. The chickens had free access to food and water.
The chickens were adapted for one week before the study and the experiment was carried out
in an operation theatre having temperature controlled environment. The chickens were fasted
for 3-6 hours before the anaesthetic trials. The chickens were randomly divided into three
groups, viz., Group-A, B and C, comprising six chickens in each. Zoletil @ 15 mg/kg body
weight was administered intramuscularly in Group A; midazolam @ 0.5 mg/kg combined with
ketamine @ 40 mg/kg body weight was administered intramuscularly in Group B and
dexmedetomidine @ 5 pg/kg in combination with ketamine @ 20 mg/kg body weight was
administered intramuscularly in Group C. Blood samples were collected at 0 minutes (prior to
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administration of any anaesthetic drug), 30 and 40 minutes
after administration of anaesthetics. ~Haematological
parameters viz., haemoglobin (g/dL), total erythrocyte count
(million/cu.mm) and total leucocyte count (thousand/cu.mm)
were estimated using automatic haemato-analyzer. Blood
glucose (mg/dL) was estimated using glucometer immediately
after the collection of blood. Serum biochemical parameters
viz., gamma glutamyltransferase (U/L) creatinine (mg/dl) and
uric acid (mg/dL) were estimated by automatic biochemical
analyzer. General Linear Model of one way and two way
ANOVA based on Fisher’s Least Significant Difference
method was used to determine the significant difference
among time points for different treatment groups as well as
among treatment groups for different time points. The Duncan
multiple range test was used for analyzing the significant
values noticed in the ANOVA. Results are presented as mean
+ SE and differences were considered significant when
p<0.05. The data obtained were analyzed using SPSS
version27.0.

3. Results
3.1 Haematological parameters
The haematological parameters were shown in Table 1. In
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Group A and C, the mean haemoglobin values increased non-
significantly (p>0.05) throughout the period of observations
whereas a non-significant (p>0.05) decrease in the
haemoglobin values were recorded in Group B throughout the
period of observations. In Group A, the total erythrocyte
count increased non-significantly (p>0.05) at 30 minutes and
then decreased non-significantly (p>0.05) at 60 minutes
towards the baseline. In Group B, a non-significant increase
(p>0.05) in total erythrocyte count were observed at 30
minutes and then decreased non-significantly at 60 minutes.
In Group C, the total erythrocyte count increased non-
significantly (p>0.05) throughout the observation period. In
Group A and B, a non-significant (p>0.05) increase in the
total leucocyte count were observed throughout the
observation periods while in Group C, a non-significant
(p>0.05) increase in total leucocyte count were reported at 30
minutes time interval and thereafter non-significant (p>0.05)
decrease at 60 minutes towards the baseline values were
observed. There was no significant (p>0.05) variation in mean
haemoglobin, total erythrocyte and total leucocyte count at
different time intervals between the Group A, B and C.

Table 1: Mean+SE values of haematological parameters at different time interval in chickens

Parameters Group 0 minute 30 minutes 60 minutes P Value

13.67+.55 13.77+.53 14.00+.47 .898Ns

Haemoglobin (g/dL) 13.77+.39 13.17+.42 12.54+.45 .157Ns

12.63+.36 13.22+.39 14.02+.50 .101Ns
P Value .167NS 597NS .071Ns

3.02+.17 3.28+.19 3.12+.12 521Ns

- 2.80+.18 3.24+.66 2.38+.28 .398Ns

Total Erythrocyte Count (million/cu.mm) > 80%.08 5 91%.12 314511 VRS
P Value .087Ns J7INS .927Ns

15.93+.94 16.07+1.04 16.10+1.08 .993Ns

14.97+1.86 15.67+£2.13 17.12+1.51 .709NS

Total Leukocyte Count (thousand/cu.mm) 17 752192 18.2052 01 18172204 9841
P Value A92NS 573Ns .664NS

p>0.05= non-significant (NS).

3.2 Biochemical parameters

The biochemical parameters were presented in Table 2. The
biochemical parameters values recorded before the
administration of drugs did not show any significant variation
among the groups. The GGT values in Group A, were
observed to increase non-significantly (p>0.05) in at 30
minutes time period and thereafter decreased non-
significantly at 60 minutes time interval towards the baseline
values. In Group B, the GGT values increased non-
significantly (p>0.05) throughout the period of observation. In
Group C, the GGT values decreased non-significantly
(p>0.05) at 30 minutes and thereafter increased non-
significantly (p>0.05) at 60 minutes time interval. In Group
A, a non-significant increase (p>0.05) in creatinine values
were observed at 30 minutes time period and subsequently no
significant variations were detected at 60 minutes observation.
In Group B, the creatinine values did not show any significant
variations (p>0.05). In Group C, the creatinine values
increased non-significantly (p>0.05) at 60 minutes time
period. In Group A and B, the glucose values decreased
significantly (p<0.01) at 30 minutes time interval and

thereafter increased significantly (p<0.01) at 60 minutes
observation towards the baseline values. In Group C, the
glucose level decreased significantly (p<0.01) at 30 minutes
time interval and afterwards decreased non-significantly
(p>0.05) at 60 minutes observation. Between the Group A, B
and C, there was no significant (p>0.05) differences at 30
minutes time interval but significant (p<0.01) variations in
glucose values were observed at 60 minutes time intervals. In
Group A, the level of uric acid raised non-significantly
(p>0.05) at 30 minutes time period and thereafter, elevated
significantly (p<0.01) at 60 minutes time interval. In Group B,
the uric acid values increased non-significantly (p>0.05)
throughout the period of observation.In Group C, the uric acid
values increased non-significantly at 30 minutes time interval
and then decreased non-significantly (p>0.05) at 60 minutes
time period towards the baseline values. However, the values
were within the physiological range. There were mean
significant (p<0.05) difference between the groups at 30
minutes time interval but no significant variations (p>0.05) at
60 minutes observation.
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Table 2: Mean+SE values of biochemical parameters at different time interval in chickens

Parameters Group 0 minute 30 minutes 60 minutes P Value
A 45.67+.61 52.67+1.69 47.33+£3.78 136NS
Gamma glutamyltransferase (U/L) B 42.00+4.17 43.17+3.93 49.00+4.91 493Ns
C 44.33+£2.17 43.33+4.34 50.00+2.11 281NS
P Value .640NS 126N .882NS
A 0.15+.03 0.18+.04 0.18+.03 746NS
Creatinine(mg/dL) B 0.17+.03 0.17+.03 0.17+.03 1.0N
C 0.17+.03 0.17+.03 0.18+.03 916NS
P Value .922NS .930NS 912NS
A 204.33+2.44° 162.00+2.67° 175.50+2.60A .001**
Glucose (mg/dL) B 203.33+1.17° 150.67+1.12° 196.33+1.61°8 .001**
C 206.50+4.39° 154.67+8.35° 134.50+9.015¢ .001**
P Value 748NS .309NS .001**
A 5.43+.02° 5.70+.19% 6.23+.10° .001**
Uric acid (mg/dL) B 5.87+.41 6.13+.348 6.55+.46 503NS
C 6.98+.66 7.28+.578 7.27+.29 .904NS
P Value .069NS .034* .098Ns

*or p<0.05 = significant at 5%, ** or p<0.01 = significant at 1%, p>0.05= non-significant (NS). Values in the same row and the same column
with different superscripts i.e. small font and capital font respectively differ significantly.

4. Discussion

4.1 Haematological observations

In the present study, there were no statistically significant
changes in the haemoglobin values, total erythrocyte count
and total leucocyte count. Similarly, non-significant changes
in haemoglobin values, total erythrocyte and total leucocyte
count was observed by Li et al. (2012) M following
tiletamine-zolazepam-xylazine-tramadol combination in cats.
Non-significant change in haemoglobin values was observed
byKumar et al. (2014) [ after the administration of
midazolam-ketamine in buffalo calves. Non-significantchange
in the total leucocyte counts were also reported with
medetomidine in pigeons (Sani and Onifade, 2012) [,
During sedation and anaesthesia, pooling of circulating blood
cells in the spleen and other reservoirs secondary to decreased
sympathetic activity might be the reason for the change values
in the blood parameters and also might be due to shifting of
fluid from the extravascular compartment to the intravascular
compartment with the aim of maintaining the normal cardiac
output (Vasan et al., 2006) 1. The effect of catecholamines
on o-adrenergic receptors in the splenic capsule and the
release of erythrocytes into the blood circulation caused an
increase in the erythrocyte count, PCV, and Hb concentration
during the capture in mammals. The spleen of the birds does
not serve as a storehouse for erythrocytes and studies have
demonstrated that they recover quickly from experimentally-
induced blood loss (Lopez-Olvera et al., 2007) 2. Physical
restraint might result in a rise in total erythrocyte count
because it releases catecholamines, which cause the spleen to
contract (Volpato et al., 2015) . An increase in the total
leucocyte count might occur in birds that have an excess of
endogenous glucocorticoids because of the excitement
brought on by handling (Jain, 1993) [,

4.2 Biochemical observations

In the present findings, there were insignificant fluctuations in
GGT values throughout the period of observation in Group A,
B and C. Similar findings were also reported midazolam-
ketamine in pigeons by Hajizadeh et al. (2018) 61, It indicated
that none of the drug used in this study leads to hepatic
microsomal changes (Ismail et al., 2010) 1. The serum
creatinine values did not show any significant changes
throughout the observation period and remained within the
acceptable physiological limits. This result was in accordance

with the findings of Ismail et al. (2010) [ following
xylazine—ketamine—diazepam anaesthesia in sheep and goats;
Kumar et al. (2014) 9 following midazolam-ketamine in
buffalo calves.The insignificant variations of creatinine values
might be indicative of the short-term effect of the anaesthetic
agents on the renal blood flow (Li et al., 2012) [*4. In Group
A, B and C, the glucose level decreased significantly at 30
minutes time interval thereafter increased significantly at 60
minutes observation except in Group C, where the blood
glucose level decreased insignificantly till 60 minutes
observation. A decrease in blood glucose values were also
reported with  xylazine-ketamine, diazepam-ketamine,
midazolam-ketamine combinations in chickens (Vasan et al.,
2006) 191 and with ketamine-tramadol, ketamine-midazolam,
ketamine-hyoscine, and ketamine-atropine in broiler chickens
(Javdani et al., 2014) 1. When under anesthesia, birds are
particularly vulnerable to hypoglycemia (Vasan et al., 2006)
1151, When birds are subjected to stressors like restraint, they
get excited causing release of catecholamines and the
corticostrone from the adrenal cortex which aids in boosting
metabolism (Javdani et al., 2014) 1. A non-significant
elevation in the uric acid values were recorded at 30 minutes
in all the groups. In Group B and C, the uric acid values
increased non-significantly and in Group A, the level of uric
acid increased significantly at 60 minutes observationbut the
uric acid values remained within the physiologicallimits for
all the groups. Similarly, a non-significant variation in the
uric acid values was observed by Camkerten et al. (2013) [
following the xylazine-ketamine combinationin Bozova
greyhounds.It seemed that none of the drugs used in the study
had any detrimental effects on the kidney functions of the
chickens.

5. Conclusions

The anaesthetic protocols used in this study did not show
statistically ~ significant  effects on  the  studied
hematobiochemical parameters in chickens except for the
decreased glucose during anaesthesia and all the three
protocolos are found to be safe for use in chickens.

6. Acknowledgements

The authors acknowledge the Competent Authority, Central
Agricultural University, Selesih, Aizawl, Mizoram, for
financially supporting the research work.

~1009 ™~


https://www.thepharmajournal.com/

The Pharma Innovation Journal https://www.thepharmajournal.com

7. References alone or in combination with ketamine in cats. Journal of

1. Araghi M, Azizi S, Vesal N and Dalir-Naghade B. Feline Medicine and Surgery. 2015;17(6):500-506.
Evaluation of the sedative effects of diazepam,
midazolam and xylazine after intranasal administration in
juvenile ostriches (Struthio camelus). Journal of Avian
Medicine and Surgery. 2016;30(3):221-226.

2. Athar M, Shakoor A, Muhammad G, Sarwar MN and
Chaudhry NI. Clinical perspectives of intravenous
ketamine anaesthesia in peafowl (Pavo cristatus). Acta
Veterinaria Hungarica. 1996;44(3):357-361.

3. Camkerten I, Sindak N, Ozkurt G, Ipek H, Biricik SH,
Sahin T. Effect of ketamine-xylazineanesthesia on some
hematological and serum biochemical values of Bozova
greyhounds. Harran Universitesi Veteriner Fakiiltesi
Dergisi. 2013;2(1):27-31.

4. Clarke KW, Hall LW, Trim CM. Veterinary anaesthesia.
Edn, 10 Saunders, Elsevier Ltd. UK; c2001. p. 82-475.

5. Dugassa J and Fromsa A. Review on dissociative
anaesthetics and compatible drug combinations in
veterinary clinical practice. Veterinary Medicine.
2018;3(1):21-30.

6. Hajizadeh H, Abedi G, Asghari A and Hesaraki S.
Comparative evaluation of the biochemical effects of
ketamine plus ketoprofen and midazolam in the
premedication of pigeons. Archives of Razi Institute.
2018;73(3):223-227.

7. Ismail BZ, Jawasreh K, Al-Majali A. Effects of xylazine—
ketamine—diazepam anesthesia on blood cell counts and
plasma biochemical values in sheep and goats.
Comparative clinical pathology. 2010;19:571-574.

8. Jain NC. Essentials of veterinary hematology,
comparative  hematology of common domestic
animals. Lea and Febiger, Philadelphia, PA, 1993, 44-46.

9. Javdani M, Nikousefat Z, Ghashghaei A, Hashemnia M.
Efficacy of ketamine in combination with four common
analgesics on some hematological factors of broiler
chickens. International Journal of Livestock Research.
2014;4(2):1-9.

10. Kumar A, Kumar A, Singh S, Chaudhary RN. Evaluation
of midazolam-ketamine as an anaesthetic combination in
buffalo calves. The Haryana  Veterinarian.
2014;53(2):117-120.

11. Li L, Dong J, Lu D, Jiang S, Lin D, Fan H. Effects of
iletamine-zolazepam-xylazine-tramadol combination on
biochemical and haematological parameters in cats.
Journal of Veterinary Research. 2012;56(3):369-372.

12. Lépez-Olvera JR, Marco |, Montané J, Casas-Diaz E,
Lavin S. Effects of acepromazine on the stress response
in Southern chamois (Rupicapra pyrenaica) captured by
means of drive-nets. Canadian Journal of Veterinary
Research. 2007;71(1):41.

13. Sani IM, Onifade KI. Medetomidine elicit variable
effects on sedative indices, hematological and
physiological parameters in domestic pigeons (Columba
livia). African Journal of Pharmacy and Pharmacology.
2012;6(4):235-240.

14. Vasan P, Tiwary R, Maiti SK, Dutta A. Xylazine,
diazepam and midazolam premedicated ketamine
anaesthesia in White Leghorn cockerels for typhlectomy.
Journal of the South African Veterinary Association.
2006;77(1):12-18.

15. Volpato J, Mattoso CRS, Beier SL, Coelho MM,
Tocheto, R, Kirsten CE, et al. Sedative, hematologic and
hemostatic effects of dexmedetomidine-butorphanol

~1010 ™


https://www.thepharmajournal.com/

