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Abstract: The combination of ketamine HCl and xylazine HCl has been used to immobilize numerous wild and domestic 
carnivores. The aim of this study was to determined heamotological and biochemical effects of xylazine-ketamine 
anesthesia on Bozova greyhounds. In this study the anesthetic effects of the ketamine and xylazine were investigated in 8 
greyhounds which were in different age, body weight and sex. The animals were injected with the ketamine (10 mg/kg) and 
xylazine (1 mg/kg) intramuscularly. Heamotological and biochemical findings were recorded before and during anesthesia. 
The study show that there were no significant differences between before and during anesthesia heamotological and 
biochemical effects of xylazine-ketamine anesthesia on Bozova greyhounds except increase of glucose, CK and desrease of 
TP, TRG. In this study; results demonstrated that the combinations of ketamine and xylazine can be used in practice as 
anesthetics in Bozova greyhounds. 
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Bozova Tazılarında Ketamin-Ksilazin Anestezisinin Bazı Hematolojik ve Biyokimyasal 

Parametreler Üzerine Etkisi 
 

Özet: Ketamin HCI ve Ksilazin HCI kombinasyonu çok sayıda yabani ve evcil karnivorları immobilize etmek için kullanılmıştır. 
Bu çalışmada Bozova tazılarında Ksilazin-ketamin anestezinin heamotological ve biyokimyasal etkilerinin araştırılması 
amaçlandı. Farklı yaş, vücut ağırlığı ve cinsiyetteki 8 tazıya Ketamin (10 mg / kg) ve ksilazin (1 mg / kg) dozunda kas içi 
enjekte edildi. Hematolojik ve biyokimyasal değerlendirme için anestezi öncesi ve anestezi sırasında  kan örnekleri alındı. Bu 
çalışmada; glikoz ve CK seviyelerinde artış (p<0.05) ile TP ve TRG seviyelerinde azalış (p<0.05) tespit edildi. Elde edilen 
sonuçlar ketamin ve ksilazin kombinasyonunun Bozova tazılarında anestezik olarak kullanılabileceğini göstermiştir. 
Anahtar Kelimeler: Anestezi, Bozova Tazısı, tazı, ketamin, ksilazin  

 

Introduction 

Ketamine hydrochloride, a dissociative 
anesthesia, general anesthetic and tranquilizer is 
administered intravenously or intramuscularly 
(Stoelting, 1999; Hall and Clarke, 1991b). The 
cyclohexane, ketamine is a rapid acting general 
anesthetic producing an anesthetic state 
characterized by profound analgesia, normal 
pharyngeal-laryngeal reflexes, cardiovascular and 
respiratory stimulation, and occasionally a 
transient and minimal respiratory depression (Hall 
and Clarke, 1991a; Haskins et al., 1986). Ketamin’s 
muscle relaxation is poor, but is improved by 
sedatives such as diazepam or xylazine (Hall et al., 

2001; Hirota and Lambert, 1996). Xylazine is a α2-
adrenoceptor agonist. For the induction of general 
anesthesia, it is used as a premedicant and has a 
favourable myorelaxant effect (Green and 
Thurman, 1981; Paddleford and Harvey, 1999). 

The combination of ketamine HCl and xylazine 
HCl, has been used to immobilize numerous wild 
and domestic carnivores (Knight, 1980; Herbstl et 
al., 1985; Terry et al., 1986; Haskins et al., 1986; 
England and Clarke, 1989; Tranquili and Benson, 
1992). These drugs usually result in a smooth 
induction and recovery with the pressor and 
cataleptic effects of ketamine HCl being 
ameliorated by the depressor, sedative and 

Harran Üniv Vet Fak Derg, 2(1) 27-31;2013                                                                                           Research Article

Harran Üniversitesi Veteriner Fakültesi Dergisi Cilt 2, Sayı 1, 2013 27



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

myorelaxing effects of xylazine HCI (Parry. et al., 
1981, Terry et al., 1986). 

The combination of ketamine HCl and xylazine 
HCl anesthesia is very useful and safe in dog, 
because of invariable status in physiological 
function, hematologic and biochemical parameters 
(Gulanber et al., 2001). “Bozova Greyhounds” were 
raised villages of around Bozova town of Sanliurfa 
city in Turkey and they were used to hunting. To 
our knowledge, it is only a few article reported on 
ketamine and xylazin anesthesia effects of clinical 
parameters but not about hematologic and 
biochemical parameters on the greyhounds 
(Hellyer et. al., 1991; Thomson et al., 1988) and no 
study has been reported anesthesia on Bozova 
Greyhounds. Therefore, the purpose of this study 
was to determined heamotological and 
biochemical effects of xylazine-ketamine 
anesthesia on Bozova greyhounds. 

Materials and Methods 

This study was carried out on eight mature 
Bozova greyhounds which were in different age, 
body weight and sex were used. All were health 
and with no congenital or acquired abnormalities. 
Greyhounds were fasted for 12 h, but permitted to 
drink water, and then they were used in the study. 
The animals were nominated for the 
administration of ketamine and xylazine their body 
weight varied from 15 to 25 kg with an average of 
21,62 kg, and the age varied between 1 and 7 years 
(average 3.13 years). There were 2 females and 6 
males greyhounds were used in the study. 

The greyhounds were given 1 mg/kg of 
xylazine HCl and 10 mg/kg of ketamine HCl were 
mixed and administrated by intramuscular (im) 
route. An indwelling catheter was applied into the 
vena cephalica antebrachii. The vein was preferred 

for obtaining blood samples for hematological and 
biochemical analyses. Then weigh of animals 
estimated for give drugs. The blood samples were 
given before anesthesia and during the anesthesia 
30 minute. 

Blood was withdrawn from the vena cephalica 
antebrachii. Samples were kept in test tubes 
containing heparine for hematological parameters 
and in vacutainer tubes for biochemical analyses. 
All samples were evaluated on the same day. Blood 
samples for biochemical analyses were centrifuged 
at 3,000 rpm for 10 min, and the serum was 
decanted. Then the biochemical parameters were 
obtained using an autoanalyzer (Saturno100 Vet). 
Hematological values were measured by cell 
counter (MS4). 

The statistical analysis of the data was carried 
out with the SPSS software 10.0 (SPSS Inc., 
Chicago, IL, USA). Paired t test were used to 
compare the hematologic and biochemical 
parameters before and during the anesthesia. 
Values obtained were expressed as mean ± S.D. 
The differences were considered to be significant 
when P < 0.05. 

Results 

There were no significant differences between 
baseline and during anesthesia values of 
hematological parameters (WBC, RBC, PLT, HCT 
and Hb) (Table 1.). There were no significant 
differences between before and during anesthesia 
on some biochemical Parameters (AST, ALT, ALP, 
GGT, LDH, Kreatinin, ALB, GLB, Cholesterol, urea, 
uric acid, TBİL, DBİL, Ca, Na, K and Cl). On the other 
hand, Glucose and CK values increase TP and TG 
values were decrease statically significant than 
before anesthesia (Table 2.). 

 
 

Table 1. Heamotologic parameters. 

Parameters 
Values 

Mean ± Std. Dev. 
P 

B.A. D. A. 
WBC (x 
103/μl) 

4,34±2,05 4,16±2,00 - 

RBC (x 
106/μl) 

8,13±1,15 7,98±0,93 
- 

PLT   (x 
105/μl) 

2,1±1,43 2,07±1,63 - 

HCT   % 51,15±5,68 49,7±5,06 - 
Hb  (gr/dl) 20,30±3,14 19,53±2,04 - 

B.A: Before anesthesia, D.A: During anesthesia, Mean value differs significantly (P<0.05). 
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         Table 2. Biochemical parameters 

          B.A: Before anesthesia, D.A: During anesthesia, Mean value differs significantly (P<0.05). 
 
 

Discussion 
 
There was no found report in literature about 

effects on hematological and biochemical 
parameters of ketamine-xylazine in greyhounds. 
Therefore the results of this study have been 
discussed with those from studies on dogs and the 
other species. Because of the invariable status in 
physiological function, heamotologic and 
biochemical parameters, blood values, ketamine-
midazolam anesthesia very useful and safe in dogs 
but decrease of hematocrit percentage were 
significantly (Gulanber et al., 2001). 

Chauhan and Pandey (2006), said that the 
haematological parameters like PCV, haemoglobin, 
erythrocyte count and leucocyte count did not 
show any significant change in fentanyl-ketamine 
combinations in dogs. However, lymphocytosis 
with neutropenia was notice. Demirkan et al. 
(2002), said that a decrease packed cell volume 
(haematocrit) and an increase of leukocyte number 
were recorded in ketamine- xylazine anesthesia in 
the dog. Non-significant alterations in venous 
erythrocytes, leucocytes, hematocrit and 

haemoglobin values for combination of ketamin-
xylazin indicated a good tissue perfusion during the 
anaesthesia in dogs (Tobias and Schertel, 1992; 
Atalan, et al., 2002; Gulanber et al., 2001). 
However both Atalan, et al. (2002) and Gulanber et 
al. (2001) emphased that decrease of hematocrit 
percentage were significantly. In this study, There 
were no significant difference between before and 
during anesthesia However hematocrit values were 
decrease during the anesthesia like investigator 
findings (Atalan, et al., 2002; Demirkan et al., 2002; 
Gulanber et al., 2001), but the decrease were not 
statically significant. 

Ismail et al. (2010) said that investigate effects 
of ketamin-xylazin-diazepam anesthesia on plasma 
biochemical values in sheep and goats. The result 
of the study show that there were no significant 
difference between before and during ketamine- 
xylazin anesthesia in AST, ALT, GGT, Creatinin, ALB, 
Urea in sheep but there were statically significant 
an increase Glucose during the anesthesia than the 
baseline values in goats. 

Gulanber et al, (2001) emphased that the 
invariable status in biochemical parameters (Urea, 
creatinine, AST, ALT, ALP, GGT, LDH), via 

Parameters Values 
                      Mean ± Std. Dev. P 

       B.A.       D.A.  

Glucose mg/dl 117,38±37,79 162,25±42,00 * 

AST U/L 54,13±06,31 59,25±10,61 * 

ALT U/L 51,75±17,10 51,50±15,29  

ALP U/L 138,13±26,43 131,25±16,13  

GGT U/L 3,75±1,39 4,38±1,60  

LDH U/L 682,13±147,82 828,25±252,91 * 

CK U/L 320,63±50,97 469,50±143,16 * 

Creatinine mg/dl 0,58±0,11 0,57±0,10 * 

TP g/dl 6,40±0,71 6,08±0,52 * 

ALB g/dl 3,55±0,22 3,49±0,18  

GLB g/dl 2,88±0,62 2,66±0,47 * 

TG (triglycerides) mg/dl 56,88±4,79 38,50±08,94 * 

Cholesterol (CHL) mg/dl 136,75±14,59 129,63±16,12  

URE mg/dl 23,13±5,03 23,63±6,02  

Uric Acit  mg/dl 0,60±0,14 0,54±0,14  

TBIL mg/dl 0,62±0,13 0,61±0,27  

DBIL mg/dl 0,33±0,18 0,33±0,13  

Ca mg/dl 6,60±0,51 6,46±0,43  

Na mEq/l 134,05±1,82 136,09±5,77  

K mEq/l 37,55±1,04 39,2±2,95  

Cl mEq/l 99,29±2,92 99,46±2,51  
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midazolam–ketamine anesthesia in dogs. 
Biochemical parameters, ALT, ALP, total bilirubin, 
BUN and creatinine showed significant increase, in 
fentanyl-ketamin in dogs (Chauhan and Pandey, 
2006). Luna et al., (2000), investigate Romifidine or 
xylazine combined with ketamine in dogs 
premedicated with methotrimeprazine at the end 
of the study it was found that Na and Ca were not 
but The K values were significant decrease from 
the baseline values (Luna et al., 2000). The blood 
Na and Ca decreased with time during the whole 
period of anesthesia (Kilic, 2008). In this study 
there were no significant changes when the results 
comped the baseline values in AST, ALT, ALP, GGT, 
LDH, creatinine, ALB, GLB, Cholesterol, Urea, Uric 
acid, TBİL, DBİL, Na, K and Cl. 

Investigators were found that statistically 
significant increase in Glucose values after 
xylazine/ketamine administration in deer, sheep, 
dogs, (Ismail et al., 2010; Gulanber et al., 2001; 
Kilic, 2008; Luna et al., 2000; Stewart and English, 
1990). Because of there have been many 
investigations into the hyperglycaemic effects of 
xylazine in different species The hyperglycaemic 
effects of xylazine is well known (Chauhan and 
Pandey, 2006; Gulanber et al., 2001; Ismail et al., 
2010; Kilic, 2008; Luna et al., 2000; Stewart and 
English, 1990). The effects might be to the result of 
α2- adrenergic receptor inhibition of insulin release 
by the stimulation of α2-adrenoreceptors in the 
pancreatic β cells and to an increased glucose 
production in the liver (Angel and Langer, 1988; 

Hsu and Hummel, 1981; Kilic, 2008). CK values 
could increase via Intramuscular injection, surgical 
manipulations and some drug effects (Burtis and 
Ashwood, 1999). In this study there were statically 
significant increases of Glucose and CK values 
during the anesthesia then before anesthesia. 

Investigator emphased that there were no 
significant change in TP during the ketamine and 
xylazine anesthesia in dogs (Chauhan and Pandey, 
2006; Gulanber et al., 2001), sheeps and goats 
(Ismail et al., 2010). But  Stewart and English, 
(1990) said that analysis of biochemical data 
showed  consistent, statistically significant changes 
in total plasma protein (TPP) decrease in deer after 
xylazine/ketamine administration. Cevik et al. 
(1991), has been reported that triglyceride levels 
can be decrease during the anesthesia. This 
situation has been connected to falls of 
cholinesterase activity. In this study, TP and TG 
decrease significantly during the anesthesia than 
baseline values. It may be beneficial that to take 
into consideration this condition assessment of 
cholinesterase activity in subsequent studies on 
greyhounds. 

In conclusion there were no significant 
differences between before and during anesthesia 
heamotological and biochemical effects of 
xylazine-ketamine anesthesia on Bozova 
greyhounds except increase of glucose, CK and 
decrease of TP, TRG values. Ketamine and xylazine 
could be used for Bozova and others greyhounds 
anesthesia safety. 

  
References 

Afshar FS, Baniadam A, Marashipour SP, 2005: Effect of 
Xylazine-Ketamine on Arterial Blood Pressure, 
Arterial Blood pH, Blood Gases, Rectal 
Temperature, Heart and Respiratory Rates in Goats. 
Bull Vet Inst Pulawy, 49, 481-484. 

Angel I, and Langer SZ, 1988: Adrenergic induced 
hyperglycaemia in anaesthetized rats: involvement 
of peripheral α2-adrenoceptors. Eur J Pharmacol, 
154, 191–196. 

Atalan G, Demirkan İ, Güneş V, Cihan M, Celebi F, Citil 
M, 2002: Comparison of Xylazine + Ketamine-HCl 
Anaesthetic Agents With Acepromazine + 
Butorphanol + Ketamine Combinations for Their 
Clinical and Cardiorespiratory Effects in Dogs. 
Veteriner Cerrahi Dergisi, 8 (3-4), 35-40. 

Burtis CA, and Ashwood ER, 1999: Tietz textbook of 
clinical chemistry, saunders company, 660. 

Cevik C, Cantezer  N, Turhan  T, Gögüs  N, Turhan  M, 
1991: Serum kolinesterazının serum lipitleri ile 
ilişkilerinin prokain inhibisyonu ile araştırılması. 
Turk J Resc Med Sci, 9, 349-355. 

Chauhan A, and Pandey SK, 2006: Haemato-Biochemical 
effects of epidural fentanyl-ketamine combinations 
in dogs. The Journal of Bombay Veterinary College, 
14(1-2), 96-99. 

Demirkan İ, Atalan G, Gökçe Hİ, Ozaydın İ, Celebi F, 
2002: Comparative Study of Butorphanol-Ketamin 
HCl and Xylazine-Ketamin HCl Combinations for 
Their Clinical and Cardiovascular/Respiratory Effects 
in Healthy Dogs. Turk J Vet Anim Sci, 26, 1073-1079. 

England GC, and Clarke KW, 1989: The use of 
medetomidine/fentanyl combinations in dogs. Acta 
Vet Scand Suppl, 85, 179–186. 

Green SA, and Thurman JC, 1981: Xylazine - a review of 
its pharmacology and use in veterinary medicine. J 
Vet Pharma Ther, 1, 295-313. 

Gülanber EG, Baştan A, Tasal I, Aktas M, Arıkan N, 2001: 
Köpeklerde Midazolam ve Ketaminle Genel 
Anestezi. İÜ Vet Fak Derg, 27(2), 401-409. 

Hall LW, Clark KW, Trim CM, 2001: Veterinary 
anaesthesia. 10th ed. W. B. Saunder's Co, London, 
84-87, 352-353. 

Hall LW, and Clarke KW, 1991a: Anaesthesia in the dog. 
In: Veterinary Anaesthesia. Philadelphia, USA, 
Bailliere Tindall. 51-79, 92-97, 290-323. ISBN 0-70-
20-1421-4. 

Hall LW, and Clarke KW, 1991b: Opioid analgesics. In: 
Veterinary Anaesthesia. Philadelphia, USA. Bailliere 
Tindall, 64-72, ISBN 0-70-20-1421-4. 

Haskins SC, Patz JD, Farver TB, 1986: Xylazine and 
xylazine-ketamine in dogs. Am J Vet Res, 47, 636-
641. 

Harran Üniv Vet Fak Derg, 2(1) 27-31;2013                                                                                           Research Article

30 Harran Üniversitesi Veteriner Fakültesi Dergisi Cilt 2, Sayı 1, 2013



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

Hellyer PW, Freeman LC, Hubbel JA, 1991: Induction of 
Anesthesia with Diazepam-Ketamine and 
Midazolam-Ketamine in Greyhounds. Veterinary 
Surgery, 20(2), 143-147. 

Herbst LH, Packer C, Seal US, 1985: Immobilization of 
free-ranging African lions (Pantheera leo) with a 
combination of xylazine hydrochloride and 
ketamine hydrochloride. J Wildl Dis, 21, 401-404. 

Hirota K, and Lambert DG, 1996: Ketamine: its 
mechanism of action(s) and unusual clinical uses. Br 
J Anaesth, 77, 441-444. 

Hsu WH, and Hummel SK, 1981:  Xylazine induced 
hyperglycaemia in cattle: a possible involvement of 
α2- adrenergic receptors regulating insulin release. 
Endocrinology, 109, 825–829. 

Ismail ZB, Jawasreh K, and Al-Majali A, 2010: Effects of 
xylazine–ketamine–diazepam anesthesia on Blood 
cell counts and plasma biochemical values in sheep 
and goats. Comp Clin Pathol, 19, 571-574. 

Kilic N, 2008: Cardiopulmonary, Biochemical, and 
Haematological Changes after Detomidine-
Midazolam-Ketamine Anaesthesia in Calves. Bull 
Vet Inst Pulawy, 52, 453-456. 

Knight AP, 1980:  Xylazine. J Am Vet Med Assoc, 176, 
454-455. 

Luna SPL, Nogueira CS, Cruz ML, Massone F, and Castro 
GB, 2000: Romifidine or xylazine combined with 
ketamine in dogs premedicated with 
methotrimeprazine. Braz. J Vet Res Anim Sci 
[online], 37(2), 00-00. ISSN 1413-9596.  doi: 
10.1590/S1413-95962000000200001. 

Paddleford RR, and Harvey RC, 1999: Alpha-2 agonists 
and antagonists. Vet Clin North Am Small Anim 
Pract, 29, 737-745. 

Parry K, Anderson SS, Fedak MA 1981: Chemical 
immobilization of gray seals. J Wildl Manage, 45, 
986-990. 

Stewart MC, and English AW, 1990: The reversal of 
xylazine/ketamine immobilisation of fallow deer 
with yohimbine. Aust Vet J, 67(9), 315-317. 

Stoelting RK, 1999: Nonbarbiturate induction drugs. In: 
Pharmacology and Physiology in Anaesthetic 
Practice. Philadelphia, Lippencott, Raven, 140-157. 

Thomson IA, Fitch W, Campbell D, Watson R, 1988:  
Effects of ketamine on liver blood flow and hepatic 
oxygen consumption. Studies in the anaesthetised 
greyhound. Acta Anaesthesiol Scand, 32, 10-14. 

Tobias TA, and Schertel ER, 1992: Shock: concepts and 
managements. In: Fluid Therapy in Small Animal 
Practice. Ed. S.P. DiBartola. Philadelphia, W.B. 
Saunders Company. 436-470. 

Tranquili WJ, and Benson GJ, 1992: Avantages and 
guidelines for using alpha2 agonists as anesthetic 
adjuvants. Vet Clin North Am Small Anim Pract, 22, 
289-294. 

 
*Corresponding Address: 
İlker ÇAMKERTEN 
Harran Üniversitesi, Veteriner Fakültesi, 
İç Hastalıkları Anabilim Dalı, Eyyübiye Yerleşkesi, 
63200, Şanlıurfa 
e-mail: ilkercamkerten@hotmail.com  

 

Harran Üniv Vet Fak Derg, 2(1) 27-31;2013                                                                                           Research Article

Harran Üniversitesi Veteriner Fakültesi Dergisi Cilt 2, Sayı 1, 2013 31


	ev son_Parça27
	ev son_Parça28
	ev son_Parça29
	ev son_Parça30
	ev son_Parça31



