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Abstract 
The purpose of this present study was to evaluate haematobiochemical indices in female dogs undergoing 

laparoscopic and open elective ovariectomy. Twenty clinically healthy adult (median age 3.25 years) 

female dogs weighing 14 to 38 kg (median weight 26 kg) were used in the study. The animals were 

randomly divided into four groups A, B, C and D consisting of 5 animals each. The ovariectomy was 

performed in two phases, in phase I, it has been done through laparoscopy by placing camera port caudal 

to the umbilicus on linea alba and two paramedian port caudal to that of camera port in triangular fashion 

in group A whereas; in group B the camera port was similar to that of group A but other two ports were 

one cranial to umbilicus and one caudal to camera port on linea alba i.e. straight line. In phase II 

ovariectomy has been done by open surgical procedure in which site of incision to approach ovary was 

on right flank in group C whereas, it was caudal to umbilicus on linea alba in group D. The 

haematobiochemical parameters Hb%, PCV was also less at post surgery and WBCs were more as 

compared to base value at pre surgery. The others biochemical parameters AST, ALT, Total protein, 

Albumin, Globulin, A:G ratio, BUN and creatinine were within the normal range at various time 

intervals. 

 

Keywords: Canine, haematological, biochemical, Laparoscopic and Open elective ovariectomy 

 

1. Introduction 

Evaluating the haematological characteristics is an important tool that can be used as an 

effective and sensitive index to monitor physiological and pathological changes in animals. 

The analysis of blood indices has proven to be a valuable approach for analysing the health 

status of farmed animals as these indices provide reliable information on health and stress 

status. It is well documented that traditional ovariohysterectomy inflict pain and stress as a 

result of tissue trauma, organ manipulation, and inflammation (Lemke et al., 2002) [1]. Tissue 

injury and stress may release corticosteroid, which subsequently may increase the level of 

alkaline phosphatase (Johnson and Sherding, 1999) [2]. Nevertheless, the traditional 

ovariohysterectomy in dog results into similar responses (Hansen et al., 1997) [3]. Edqvist and 

Forsberg (1997) [4] stated that due to the source specificity, the estimation of plasma estrogen 

and progesterone was indicated to assess the effects of surgical techniques following 

ovariohysterectomy. Hancock et al., (2005) [5] reported a significantly higher peak plasma 

cortisol level in dogs two hour after traditional ovariohysterectomy compared to those 

undergone ovariohysterectomy by harmonic scalpel assisted ovariectomy procedure (HALO). 

No significant differences were observed between groups for the pain measures of heart rate, 

respiratory rate, temperature, creatine phosphokinase and glucose concentrations. HALO was 

found to be less painful than traditional ovariohysterectomy as determined by tolerated 

palpation pressures. Glantzounis et al. (2001) [6] while studying the cases that underwent 

laparoscopic cholecystectomies found altered hepatic function after deflation of the 

pneumoperitoneum. Possibly as a result of an ischemia-reperfusion phenomenon induced by 

the inflation and deflation of the pneumoperitoneum. Rafee et al., (2015) [7] evaluated the 

haematobiochemical parameters alteration under stress. They recorded non-significant decline 

in PCV and Hb decreased significantly (p<0.05). It was inferred that decrease in haemoglobin 

and PCV levels might be due to due to shifting of fluids from the extravascular compartment 

to the intravascular compartment in order to maintain the cardiac output in the animals 

(Wagner et al., 1991) [8], haemodilution in response to fluid therapy (Skarda and Muir, 1994) 
[9] and due to dexmedetomidine, which might has been shown to preserve blood flow to the 

most vital organs (brain, heart, liver and kidney) at the expense of organs like skin and 
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pancreas (Skarda and Muir, 1994) [9]. Similar findings were 

also observed in earlier studies (Lawrence et al. 1996) [10]. 

Reports are also available on decrease in TLC in the 

postoperative period from the baseline; however, a negligible 

change in neutrophils counts. Negligible changes in 

neutrophils count can be attributed to dexmedetomidine, 

which directly (inhibiting neuroendocrine response) or 

indirectly (sedation and analgesia) obtund the stress response 

when administered systemically whereas the decrease in TLC 

might be due to haemodilution (Rafee et al., 2015) [7].  

Along with other associated advantages like improved 

cosmesis, minimal hospitalization, laparoscopic celiotomy 

decreases postoperative stress over patient (Gyr et al., 2001) 
[11]. Even then many researches are going on with an aim to 

find the most suitable laparoscopic technique in terms of 

decreased pain and stress. However, no gold standard has 

been identified for evaluation of surgical stress. Decrease in 

haemoglobin concentration (Bild, 1955) [12] and increased 

circulatory leukocyte in response to stress (Schultze, 2000) [13] 

are commonly used haematological parameters, as reported by 

Fischer et al. (1986) [14]. He found significant increase of 

white blood cell count in horse during diagnostic laparoscopy. 

In this context Anderson et al. (1993) [15] also reported the 

insignificant changes of differential leukocyte count during 

laparoscopy in cow. But these physiological and 

haematological measures are likely more valuable when they 

are concurrently evaluated with biochemical variables. 

Biochemical markers are commonly used as index of stress in 

veterinary medicine. Among many of them like thyroxin 

(Hintze et al., 1991) [16] the mostly reported one is cortisol 

(Smith et al., 1999) [17]. A significant increase of plasma 

cortisol after traditional celiotomy in comparison to 

laparoscopic ovariohysterectomy by harmonic scalpel has 

been reported (Hancock et al., 2005) [5] and revealed the 

superiority of the later over the former one. In response to 

CO2 pneumoperitoneum or capnoperitoneum there is a series 

of physiologic responses that, independently and combined, 

have an impact on cardiopulmonary function of animal. These 

responses include the haemodynamic changes related to 

mechanical and necro-endocrine effects of capnoperitoneum 

and effects of absorbed CO2 on cardiovascular and respiratory 

function (Windberger et al., 1994) [18]. Alteration of hepatic 

function has been depicted in many of the literatures with 

increased level of ALT and AST (Giraudo et al., 2001) [19] 

following pneumoperitoneum and laparoscope surgery. 

Changes in serum liver enzymes in laparoscopic surgery 

rather than open surgery had been reported before (Kotakeet 

al., 2001) [20]. Studies done by other authors (Guven and Oral, 

2007) [21] also revealed similar findings and they have 

concluded that the transient elevation of hepatic enzymes 

occurred after laparoscopic surgery. In an investigation a 

significant increase of AST and ALT at postoperative levels 

in comparison with the preoperative levels had been recorded 

(Glantzounis et al., 2001) [22].  

Elective sterilization of female dogs and cats is one of the 

most common procedures performed in veterinary practice. 

The potential benefits of sterilization include population 

control prevention of diseases of the reproductive tract and 

elimination of undersirable behaviours associated with 

hormonal cycling (Greenfield et al., 2004) [23]. Many surgical 

sterilization techniques have been described including 

traditional midline ovariohysterectomy, lateral flank 

ovariohysterectomy, castration, ovariectomy and laparoscopic 

ovariohysterectomy (Howe, 2006) [24]. Among the various 

modern surgical aids the laparoscopy is now exampled as one 

of the most potent and promising aid for both of its diagnostic 

(Laparoscopy) and therapeutic (Laparoscopic surgery) use. It 

is introduced within the body cavity to capture the various 

images of the internal organs by a specialized camera and 

transmits them to television screen. Thus it explores a new 

modality to intervene the intra-abdominal organs at their 

therapeutic necessities in an easier and less stressful way. It 

was also observed that the midline ovariohysterectomy group 

have higher mean pain score and plasma costisol level. Thus 

laparoscopic technique appears to be safer alternative to 

traditional ovariohysterectomy (Davidson, 2004) [25]. It has 

been well established that laparoscopic surgery provides some 

distinct advantages over conventional laparotomy. It requires 

minimal invasiveness (Keyhole surgery) with maximum 

visibility, shorter surgical time, decreased postoperative 

discomfort and pain, uncomplicated healing with minimal 

scarring and minimal surgical morbidity (Boure et al., 1997) 
[26]. Haemorrhage is one of the most common complications 

secondary to an ovariohysterectomy and can result in death of 

the patients, if severe (Stone, 2003) [27]. This common 

problem can be concurred by adopting laparoscopic surgery in 

which intraoperative haemostasis can be successfully 

achieved by ligatures (Hanson and Galuppo, 1999) [28], 

stapling (Delling et al., 2004) [29] and electrocautery (Hand et 

al., 2002) [30]. Recalling these all laparoscopy is now widely 

used as diagnostic and therapeutic tool in veterinary field. 

Several indications have been reported including ovariectomy 

ovariohysterectomy in canine pyometra, inguinal 

herniorrhaphy, colopexy and adhesiolysis; and for diagnostic 

purposes include recurrent and acute colic, peritonitis, uterine 

disease (Walmsley, 1999) [31] and biopsy of internal organ 

(Michael and Robert. 2011 and Maiti et al., 2008) [32, 33]. 

Elective ovariectomy which is popular and widely practiced 

in bitches is associated with many complication like 

haemorrhage, ovarian remnant fistulous draining tracts, 

accidental ureteral ligation and urinary incontinence. 

Available literature reports a few laparoscopic as well as open 

methods sterilization techniques in bitches. But no such 

technique has been reported in compare the sites of 

approaches as a standard one to carry out the sterilization 

programme. Furthermore high demographic urban and 

industrial require an effective animal birth control programme 

which can overcome problem of hospitalization, least stress, 

postoperative complication (Pollari and Bonnet, 1996)[34], and 

reduce the overall cost of operation. The present study, 

therefore, designed to evaluate the suitable site for approach 

of ovarioectomy with haematobiochemical parameters 

alteration in female dogs.  

 

2. Materials and Methods 
The experiments were conducted on 20 clinically healthy, 

adult, female dogs brought for elective spaying. The animals 

were scanned with ultrasonography for any abnormalities in 

the reproductive tract like cystic endometrial hyperplasia, 

pyometra, ovarian tumor etc. The animals diagnosed for any 

abnormalities in the reproductive tract were not included in 

this study.  

 

2.1. Experimental Design  

Twenty healthy female dogs were randomly assigned into 

four groups (A, B, C and D) consisting of five animals in each 

group (Table 1). The studies were conducted in two phases (I 

and II). In phase I ovariectomy had been performed in 
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animals of groups A and B with laparoscopy whereas, in 

phase II ovariectomy in animals of groups C and D were done 

by open laparotomy incision as per designed below. 

 
Table 1: Grouping of animals 

 

Groups 
No of 

Animals 
Design 

A 5 
Laparoscopic ovariectomy by bipolar 

electrocoagulation with port triangular. 

B 5 

Laparoscopic ovariectomy by bipolar 

electrocoagulation with port in straight line 

on linea alba. 

C 5 
Ovariectomy by open laparotomy through 

right flank approach. 

D 5 
Ovariectomy by open laparotomy through 

linea alba approach. 

  

2.3. Preoperative preparation: Each animal underwent 

surgery early in the morning. They were kept off fed for 12 

hrs and water withheld for 6 hours prior to surgery. 

 

2.4. Preparation of surgical site: The mid-ventral and right 

lateral flank skin over abdomen were shaved, cleaned and 

scrubbed with chlorhexidine, wiped with 70% alcohol and 

painted with povidone iodine. 

 

2.5. Anaesthesia: All animals were pre-medicated with 

Glycopyrrolate at the dose rate of 0.02 mg kg-1 body wt. I.M. 

followed by inj. Xylazine HCI at the dose rate of 1.0 mg kg-1 

body weight intramuscular 15 min later, then 10 minutes later 

induction had been done with propofol at the dose rate of 

4mg/kg body wt. and maintained on 2% isoflurane volatile 

anesthetics. 

 

2.6. Surgical procedure: After proper anaesthesia the 

animals were placed on dorsal recumbency on V-Top table to 

facilitate cranial displacement of the visceral contents. Four 

quarter drapes were placed approximately 2 cm lateral to each 

row of mammary gland, at the xiphoid and the pubis.  

 

2.7. Phase I: Groups A and B: laparoscopic ovariectomy by 

bipolar electrocoagulation of ovarian vessels 

The capnoperitoneum was established by giving a small skin 

incision of about 0.5 cm caudal to the umbilicus. By grasping 

and lifting skin and muscle around the incision site with one 

hand simultaneously the Veress needle inserted at incision site 

with other hand directing the tip of the needle caudally. Intra-

peritoneal placement of Veress needle was confirmed by 

injecting 5 ml of normal saline through the needle. The 

solution should flow without resistance and would not return 

when trying to aspirate. Carbon dioxide insufflation at a rate 

of 2 liters/min to creates pressure gradient (10 to 12 mm of 

Hg ) were made after connecting the CO2 gas hose from the 

endoflator to the luer-lock of Veress needle and then 

moderate pneumoperitoneum was established. Respiration 

and capillary perfusion were closely monitored to check over 

distension. After attaining a sufficient pneumoperitoneum, 

Veress needle was removed and a 10 mm safety trocar and 

cannula was inserted into the peritoneum through the Veress 

needle insertion site. All animals of groups A and B were 

followed the same procedures of pneumoperitoneum.The 

telescope placed through the 10 mm port was used to identify 

the epigastric blood vessels in order to facilitate placement of 

the two paramedian instrument ports (Left and Right side) 

under camera supervision (Triagular) in group A. These ports 

were created 1 cm lateral to the mammary teat in the caudal 

abdomen, being sure to avoid the caudal superficial epigastric 

artery. These were created by 5 mm threaded cannula and 

trocar through 1cm incision over skin of the respective site 

whereas, it was in straight line on linea alba in group B. All 

animals in groups A and B were subjected to laparoscopic 

ovariectomy by electrocautary where the ovarian vessels 

cauterize by using bipolar laparoscopic forcep. After 

achieving sufficient capnoperitoneum and trocar placement in 

the triangular fashion in Group A, the right ovary was grasped 

by grasping forceps, inserted through right paramedian port. 

Bipolar laparoscopic forceps was inserted through left 

paramedian port and cauterization and coagulation of ovarian 

blood vessels was done by applying bipolar electrocautery 

and transection of ovarian ligament was done to remove the 

ovary. The procedure was repeated in reverse order for left 

ovary. The completely resected ovarian portions were taken 

outside through caudal port under the guidance of 10 mm 

laparoscope. Each animal of groups A and B were assiduously 

inspected in all resected sites for haemorrhage after 

completion of the procedure. The telescope was taken out and 

the camera was then detached. Intra-abdominal carbon 

dioxide gas was allowed to escape through the cannula and 

evacuation was facilitated by both side abdominal wall 

compressions. The subcutaneous tissue and muscle of the 10 

mm port was opposed with one simple interrupted cruciate 

suture using 1-0 Polyglycolic acid (vicryl), followed by 

simple interrupted skin suture with fine nylon. Similarly 

paramedian and linea alba 5 mm port were also sutured with 

cruciate suture pattern with PGA and skin closured with nylon 

in routine manner. 

 

2.8. Phase II: Groups C and D: Ovariectomy by laparotomy 
For the ovariectomy procedure each dog placed on dorsal 

recumbancy and four quarter drapes was applied to the 

surgical field. A ventral midline incision was made in group 

D, whereas, in right flank posterior to the last rib in group C. 

After performing laparotomy, the ovarian pedicles were 

clamped using forceps, double ligated by using 1-0 

polyglycolic acid (Vicryl) and transected. The proper ovarian 

ligament was then ligated with suture, and the ovaries were 

removed. The abdominal, subcutaneous tissue and muscle 

were sutured with polyglycolic acid 1-0 (Vicryl) in cruciate 

pattern and skin sutured with the nylon routinely.  

 

2.9. Postoperative care: All animals were dressed regularly 

at the portal site with povidone iodine and antiseptic cream. 

Broad spectrum antibiotic Amoxycillin and sulbactum at the 

dose rate of 10 mg/ kg body wt. (Amoxyrum fort, Virbac 

animal Health care Pvt Ltd.) was given to all animals for five 

days and analgesic inj. Meloxicam at the dose rate of 0.3 mg/ 

kg body wt (Melonex, Intas Pharma) was given for three days 

post-surgery. 

 

2.10. Observations: Haemato-biochemical indices 

The collected heparinized blood was utilised for the 

estimation of packed cell volume (PCV), haemoglobin (Hb), 

total leukocyte count (TLC) and differential leukocyte count 

(DLC) using standard procedure on respective interval of 

time. Plasma separated from heparinised blood collected pre, 

post and days 4th after surgery stored at -20 oC till they were 

used for estimation of aspartate amino transferase (AST) and 

alanine amino transferase (ALT) Total protein, albumin 

globulin, blood urea nitrogen and creatinine.  
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Estimation of Blood urea nitrogen (BUN): Serum BUN 

concentration was estimated by GLDH kinetic method 

(Fawcett et al., 1960) [35] using Coral India diagnostic Kits 

with the help of Semi-auto analyser (SS medical system Pvt. 

Ltd.) andresults were expressed in mg/dl. 

 

Estimation of Creatinine: Creatinine concentration in serum 

was estimated by Mod. Jaffe’s kinetic method (Bowers, 

1980)[36] using Coral India diagnostic Kits with the help of 

Semi-auto analyser (SS medical system Pvt. Ltd.) and results 

were expressed in mg/dl.  

 

Estimation of SGPT (ALT): SGPT activity in serum was 

estimated by Mod. IFCC method (Bergmeyer et al., 1986)[37] 

Coral India diagnostic Kits with the help of Semi-auto 

analyser (SS medical system Pvt. Ltd.) and values were 

expressed in U/L. 

 

Estimation of SGOT (AST): SGOT activity in serum was 

estimated by Mod. IFCC method (Bergmeyer et al., 1986) [37] 

using Coral India diagnostic Kits with the help of Semi-auto 

analyser (SS medical system Pvt. Ltd.) and values were 

expressed in U/L. 

 

Estimation of Total Protein: Serum Total protein 

concentration was estimated by Biuret method using Coral 

India diagnostic Kits with the help of Semi-auto analyser (SS 

medical system Pvt. Ltd.) and results were expressed in g/dl.  

 

Estimation of Albumin: lbumin concentration in serum was 

estimated by BCG method (Doumas et al., 1971) [38] using 

Coral India diagnostic Kits with the help of Semi-auto 

analyser (SS medical system Pvt. Ltd.) and results were 

expressed in g/dl. 

 

2.11. Statistical Analysis 

Analysis of variance (ANOVA) and Duncan’s multiple range 

test (DMRT) were used to compare the means at different 

time intervals amongst the groups (Snedecor and Cochran, 

1994) [39], by using SPSS (2016) Computer package. 

 

3. Results 

Haemoglobin-Hb (gm/dL) 

The Mean ± S.E. of haemoglobin (gm/dL) of animals in 

different groups at various time intervals are shown in table 

no. 2. The values of haemoglobin were within the normal 

range (12-18 gm/dL) at pre and post treatment among the 

groups. The values were significantly lower at post treatment 

point of time as compared to pre and day 4th within the groups  

 

PCV (%) 

The Mean  S.E. of the PCV of animals in different groups at 

various time intervals is shown in table no.3. The Mean 

values of PCV among the groups at various time intervals 

observed within the normal range (37-55). The values among 

the groups at various time intervals did not show any 

significant change albeit the values observed on post interval 

time slightly decreased as compared to base values on pre and 

day 4th values. While comparing within the group at different 

time intervals groups A and C did not show any significant 

change whereas; in groups B and D at post and day 4th 

intervals the values were significantly different from the base 

value.  

 

WBC (no/Cu mm)  

The Mean ± S.E. value of total leukocytes of animals in 

different groups at various time intervals are shown in table 

no.4. At pre and post surgery the values were not significantly 

differ among the groups whereas, on day 4th albeit the values 

were within the normal range (6000-17000) groups D (73.80± 

1.91) and C (71.60±0.24) significantly higher than groups A 

(69.60±0.60) and B (67.80±0.80). The values within groups A 

and B did not show any significant change at different time 

intervals whereas, these were significantly higher on day 4th in 

groups C followed by D as compared to pre and post 

treatment point of time.  

 

Neutrophils (%) 

The Mean ± S.E. values of neutrophils (%) of animals in 

different groups at various time intervals are shown in table 

no.5. The values on days pre and post treatment did not show 

any significantly difference among the groups whereas, on 

day 4th group D (73.80±1.91) significantly higher than groups 

B (67.80±0.80) followed by A (69.60±0.60) respectively. On 

comparison within the groups at post treatment groups A and 

B significantly higher than base value at pre treatment, in 

groups C and D though significantly not different albeit 

higher value in comparison to base value at pre treatment 

observed. On day 4th those were significantly different in 

groups A, C and D whereas, not significant in group B. The 

value within the groups A, B and C did not show any 

significant change at different intervals of time whereas; in 

group D on Day 4th it was significantly lower than post 

treatment values.  

 

Lymphocytes (%)  

The Mean ± S.E. values of lymphocytes (%) of animals of 

different groups at various time intervals are shown in table 

no. 6. The values did not differ significantly among the 

groups on pre and post treatment post of time whereas; on day 

4th group B was significantly different from the groups C and 

D. Though group A did not show any significantly different 

from rest of the groups on day 4th albeit slightly higher 

percentage of lymphocytes were observed in this group as 

compared to groups C and D.  

 

Monocytes (%)  

The Mean ± S.E. values of monocytes (%) of animals of 

different groups at various time intervals are shown in table 

no.7. The observed values were within the normal range (2-

10) among the groups at different time intervals. On post 

treatment point of time group B was significantly lowers than 

group D whereas; on day 4th group B was significantly lower 

than rest of the groups.  
 

Eosinophils (%)  

The Mean ±S.E. values of eosinophils (%) of different 

animals at various time intervals are shown in table no. 8. The 

observed values were within the normal range (0-8) among 

the groups at various intervals of time. On days pre and day 

4th of treatment groups A and B showed significantly higher 

values than groups C and D whereas; on post treatment point 

of time group B was significantly higher than groups C and D. 

The values within the groups at various time intervals did not 

show any significant changes.  
 

Basophils (%) 

The Mean ± S.E. values of basophils (%) of animals among 

the groups at various time intervals are shown in table no.9. 
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The observed values were within the normal range (0-1%) 

and not showed any significant variations among and within 

the groups at respective periods of times.  

 

ALT (IU/L) 

The Mean ± S.E. value of ALT for the animals of different 

groups at various time intervals is shown in table no. 10. The 

mean values were observed within the normal range (15-70). 

On day 4th Group D (53.20±2.06) showed significantly higher 

than rest of the groups. As compared within the groups at 

various time intervals groups A, B and C did not showed any 

significant change whereas; in group D, the post and day 4th 

interval values were significantly differ as compared to pre 

treatment value.  

 

AST (IU/L)  

The Mean ± S.E. values of AST of animals in different groups 

at various time intervals are shown in table no. 11. The 

observed values of AST among the groups at various time 

intervals recorded within the normal range (23-65). There 

were no significant changes observed in AST among the 

groups at pre and post intervals of time whereas; on day 4th 

the values of group D (58.00±0.00) was significantly higher 

than that of groups C, B and A. The values within the groups 

A, B and C at various time intervals did not show any 

significant changes whereas; in group D on day 4th recorded 

value was significantly higher than pre and post recorded 

value.  

 

Total protein (gm/dl) 

The Mean ± S.E. values of total serum protein for the animals 

of different groups at various time intervals are shown in table 

no.12. The mean values were observed within the normal 

range (5.5 to 8.0). The values were not significantly different 

among the groups at various time intervals. The values within 

the groups A and C showed significantly lower on day 4th as 

compared to pre treatment point A time whereas; in rest of the 

groups those were not differ significantly.  

 

Albumin (gm/dl) 

The Mean ± S.E. values of serum albumin for the animals of 

different groups at various time intervals are shown in table 

no. 13. The mean values were observed within the normal 

range (2.8 to 4.78 gm/dl). The values on days pre and Day 4th 

did not show any significant change among the groups 

whereas, on post treatment point of time the value of group D 

(3.76±0.04) significantly lower from the group C (4.08±0.12). 

 

Globulin (gm/dl) 

The Mean ± S.E. value of serum globulin for the animals of 

different groups at various time intervals is shown in table no. 

14. The Mean values were observed within the normal range 

(3 to 4.7). The values were not showed any significant change 

among the groups at various time intervals. In group A 

(3.28±0.07) on day 4th value showed significantly lower than 

pre treatment point of time.  

 

A:G Ratio 

The Mean ± S.E. values of A:G ratio for the animals of 

different groups at various time intervals is shown in table no. 

15. The mean values were observed within the normal range 

(0.7 to 1.5) among the groups at various time intervals. The 

values among the groups did not showed any significant 

changes on day pre and 4th interval of time whereas; at post 

treatment groups A (1.09±0.02) and D (1.07±0.01) 

significantly lower than group B (1.20±0.05) followed by C 

(1.20±0.04) respectively. The value within the groups at 

different time intervals did not show any significant changes 

except group D (1.01±0.01) which was on post treatment 

point of time significantly lower than day 4th.  

 

BUN (mg/dl) 

The Mean ± S.E. values of BUN of animals among the groups 

at various time intervals are shown in table no. 16. The BUN 

values at different time intervals were within the normal range 

(8-28 mg/dl). On pre and post treatment point of times the 

observed values were not showed any significant change 

among the groups whereas; on day 4th the group D 

(28.00±0.45) significantly higher than rest of the groups. The 

observed value within the groups A and B did not show any 

significant change whereas; in group C (23.00±1.30) it was 

significantly higher from the base value and group D 

(28.00±0.45) on day 4th significantly higher from the pre and 

post period time intervals.  

 

Creatinine (mg/dl) 

The Mean ± S.E. values of creatinine for the animals of 

different groups at various time intervals is shown in table no. 

17. The observed values among the groups at different time 

intervals were within the normal range (0.7 to 1.8 mg/dl). The 

observed values were not differing significantly within and 

among the groups at various time intervals.  

 
Table 2: Mean ±S.E. Haemoglobin (Hb mg/dl) of animals in 

different groups at various time intervals 
 

Group Pre Post Days4th 

A 13.40±0.40x 12.82±0.21xy 12.06±0.46y 

B 14.00±0.75x 11.66±0.70y 12.24±0.44xy 

C 13.42±0.57x 11.60±0.57y 12.90±0.40xy 

D 12.80±0.00x 12.40±0.00y 12.10±0.00z 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 
Table 2:  Mean ±S.E. PCV (%) of animals in different groups at 

various time intervals 
 

Group Pre Post Days4th 

A 42.40  0.93 39.00  1.70 41.60  0.68 

B 45.80  2.54x 38.00  2.02y 38.40  1.69y 

C 43.80  1.77x 37.80  1.85y 40.60  0.87xy 

D 44.00  0.32x 39.20  0.86y 40.40  0.40y 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 
Table 4:  Mean ±S.E. WBC (x103) of animals in different groups at 

various time intervals. 
 

Group Pre Post Days4th 

A 6600±1.09 6940±0.87 6960±0.60a 

B 6560±1.57 7060±1.02 6780±0.80a 

C 6840±1.36x 6900±0.63x 7160±0.24yb 

D 6840±0.40x 7060±0.24x 7380±1.91yb 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 
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Table 5:  Mean ±S.E. Neutrophils (%) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 66.00 ± 1.09x 69.40 ± 0.87y 69.60 ± 0.60yab 

B 65.60 ± 1.57x 70.60 ± 1.03y 67.80 ± 0.80xya 

C 68.40 ± 1.36x 69.00 ± 0.63xy 71.60 ± 0.24ybc 

D 68.40 ± 0.40x 70.60 ± 0.24xy 73.80 ± 1.91yc 
Superscript a, b, c, d in column indicates significant difference between the 

groups within days. 

Superscript x, y, z in row indicates significant difference within group from 
pre-treatment 
 

Table 6: Mean ±S.E. Lyphocytes(%) of animals in different groups 

at various time intervals. 
 

Group Pre Post Days4th 

A 28.00 ± 0.89x 24.60 ± 1.29y 24.80 ± 0.73yab 

B 26.60 ± 1.54 24.80 ± 1.11 27.80 ± 0.58b 

C 26.80 ± 1.28 26.40 ± 0.60 24.40 ± 0.24a 

D 27.00 ± 0.63x 24.00 ± 0.32xy 22.20 ± 1.91ya 
Superscript a, b, c, d in column indicates significant difference between the 

groups within days. 

Superscript x, y, z in row indicates significant difference within group from 

pre-treatment  
 

Table 7: Mean ±S.E. Monocytes (%) of animals in different groups 

at various time intervals 
 

Group Pre Post Days4th 

A 2.80 ± 0.73 3.80 ± 1.16ab 2.80 ± 0.49b 

B 4.00 ± 1.22 2.00 ± 0.63a 1.80 ± 0.37a 

C 3.80 ± 0.37 3.60 ± 0.40ab 3.00 ± 0.00b 

D 3.60 ± 0.60xy 4.40 ± 0.24xb 3.00 ± 0.00yb 
Superscript a, b, c, d in column indicates significant difference between the 
groups within days. 

Superscript x, y, z in row indicates significant difference within group from 

pre-treatment 
 

Table 8:  Mean ±S.E. Eosinophils (%) of animals in different groups 

at various time intervals. 
 

Group Pre Post Days4th 

A 3.20 ± 0.66a 2.20 ± 0.80ab 2.80 ± 0.73a 

B 3.80 ± 0.80a 2.60 ±0.24b 2.60 ±0.40a 

C 1.00 ± 0.00b 1.00 ± 0.00V 1.00 ± 0.00b 

D 1.00 ± 0.00b 1.00 ± 0.00a 1.00 ± 0.00b 
Superscript a, b, c, d in column indicates significant difference between the 
groups within days. 

Superscript x, y, z in row indicates significant difference within group from 

pre-treatment  
 

Table 9: Mean ±S.E. Basophils (%) of animals in different groups at 

various time intervals 
 

 Group Pre Post Days4th 

A 0.00±0.00 0.00±0.00 0.00±0.00 

B 0.00±0.00 0.00±0.00 0.00±0.00 

C 0.00±0.00 0.00±0.00 0.00±0.00 

D 0.00±0.00 0.00±0.00 0.00±0.00 
Superscript a, b, c, d in column indicates significant difference between the 

groups within days. 

Superscript x, y, z in row indicates significant difference within group from 

pre-treatment 
 

Table 10: Mean ±S.E. serum ALT (IU/L) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 40.80±2.52 44.00±1.90 41.60±4.26a 

B 46.40±12.38 44.60±1.50 35.60±1.50a 

C 37.20±3.02 44.40±1.69 39.40±3.12a 

D 42.00±0.00x 46.60±0.93y 53.20±2.06zb 
Superscript a, b, c, d in column indicates significant difference between the 
groups within days. 

Superscript x, y, z in row indicates significant difference within group from 

pre-treatment  

Table 11: Mean ±S.E. serum AST (IU/L) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 33.60±3.44 32.80±4.33 30.40±2.69a 

B 32.60±2.62 31.80±3.29 41.20±9.20a 

C 30.00±2.00 31.40±0.40 33.60±0.40a 

D 29.40±1.08x 30.80±1.93x 58.00±0.00yb 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment  

 

Table 12: Mean ±S.E. serum protein (g/dl) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 7.78±0.17x 7.44±0.16xy 7.22±0.00y 

B 7.48±0.13 7.38±0.20 7.44±0.16 

C 7.56±0.11x 7.48±0.12xy 7.20±0.09y 

D 7.44±0.10 7.28±0.08 7.32±0.14 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 

Table 13: Mean ±S.E. serum albumin (g/dl) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 4.12±0.14 3.88±0.08ab 3.92±0.07 

B 4.06±0.11 4.02±0.11ab 4.02±0.02 

C 4.12±0.05 4.08±0.12ba 3.86±0.12 

D 3.98±0.07 3.76±0.04a 3.98±0.12 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 

Table 14: Mean ±S.E. serum globulin (g/dl) of animals in different 

groups at various time intervals. 
 

Group Pre Post Days4th 

A 3.66±0.10x 3.56±0.10xy 3.28±0.07y 

B 3.42±0.15 3.36±0.13 3.42±0.18 

C 3.44±0.07 3.40±0.00 3.34±0.09 

D 3.46±0.02 3.52±0.05 3.34±0.10 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 

Table 15: Mean ±S.E. serum A:G ratio of animals in different 

groups at various time intervals 
 

Group Pre Post Days4th 

A 1.13±0.05 1.09±0.02a 1.20±0.05 

B 1.20±0.08 1.20±0.05b 1.20±0.08 

C 1.20±0.02 1.20±0.04b 1.16±0.06 

D 1.15±0.01 1.07±0.01a 1.20±0.06 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 

Table 16: Mean ±S.E. of serum Blood Urea Nitrogen value (mg/dl) 

of animals in different groups at various time intervals. 
 

Group Pre Post Days4th 

A 19.80±0.37 20.20±11.50 22.20±0.49a 

B 20.60±0.93 22.00±1.55 22.00±0.84a 

C 18.80±0.49x 20.40±0.51xy 23.00±1.30ya 

D 20.20±0.58x 23.20±0.49y 28.00±0.45zb 
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Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 

 
Table 17: Mean ±S.E. of serum creatinine (mg/dl) of animals in 

different groups at various time intervals. 
 

Group Pre Post Days4th 

A 1.16±0.09 1.00±0.03 0.98±0.05 

B 1.08±0.06 0.98±0.11 1.04±0.06 

C 0.96±0.08 0.98±0.02 1.06±0.08 

D 0.98±0.07 1.02±0.07 1.20±0.08 

Superscript a, b, c, d in column indicates significant difference 

between the groups within days. 

Superscript x, y, z in row indicates significant difference within 

group from pre-treatment 
 

4. Discussion 

Haemoglobin, PCV and TLC decreased significantly in all 

groups during the post-anaesthetic period. Pooling of 

circulatory blood cells in the spleen or other reservoirs 

secondary to sympathetic activity may explain the decrease in 

Hb, PCV and TLC recorded in the present study (Wagner et 

al., 1991) [8]. The decrease in PCV and Hb during anaesthesia 

or sedation may be caused by the shifting of fluid from the 

extravascular compartment to the intravascular compartment 

in order to maintain normal cardiac output (Wagner et al., 

1991) [8]. In the present study, inter-compartmental fluid shift 

or splenic pooling of cells or due to hemodilution in response 

to fluid therapy might have occurred that caused a decrease in 

Hb, PCV and TLC. The present finding is in accordance with 

the earlier studies in which a significant decrease in Hb and 

PCV was observed in dogs (Khan et al., 2006) [40]. 

Neutrophilia and lymphocytopenia were recorded in all 

groups post-surgery might have been the result of the stress 

caused by the pre-anaesthetic, anaesthetic drugs, surgical 

trauma and subsequent stimulation of adrenal glands. Similar 

findings have been reported after xylazine or 

dexmedetomidine and propofol anaesthesia (Jena et al., 2014) 

[41] in dogs.  

Liver function after inhalation anaesthesia depends on liver 

blood flow during anaesthesia, increase intracellular calcium 

concentration (Ca++) and metabolites of anaesthetics 

(Nishiyama et al., 1998) [42]. In Greyhounds isoflurane 

produces comparable effects on total hepatic arterial blood 

flow, hepatic oxygenation and reduces intracellular calcium 

concentration (Ca++) (Nishiyama et al., 1998) [42]. The mean 

value of ALT and AST were within the normal range between 

the groups at different time intervals whereas, the value of 

these parameters showed elevated from the base value in all 

groups with highest in group D followed by groups C, A and 

B. The present finding could be due to the effects of 

anaesthesia. The increased activities of AST and ALT 

between 2 and 7 days have been reported in the isoflurane 

anaesthesia in dogs (Topal et al., 2003) [43]. The variation in 

total protein, albumin, globulin and A: G ratio could be due to 

effects of anaesthesia. The values of BUN and creatinine at 

different time intervals were within the normal range (8-28 

mg/dl) and (0.7 to 1.8 mg/dl) respectively. However, the BUN 

value was higher at post-surgical point of time as compared to 

base value. Increase in BUN after the administration of 

propofol has been recorded (Manat and Kelawala, 2004) [44] 

which may be due to reduced blood flow to kidneys leading to 

retention of nitrogenous substances in the blood. This 

explains the increase in plasma urea nitrogen values in the 

present study. However, all the observed values of BUN were 

within the normal physiological limits. The fluctuations in 

creatinine values were attributed to the inhibitory effect of 

drugs on the renal blood flow, increased creatinine production 

from muscle damage and amino acid degradation (Singh et 

al., 2013; Restitutti et al., 2012) [45, 46]. However, in the 

present study, the creatinine level was within the normal 

physiological limits and the decrease may be due to 

continuous IV fluid infusion. 

 

5. Conclusions 

The haematobiochemical parameters Hb%, PCV was also less 

at post surgery and WBCs were more as compared to base 

value at pre surgery. The others biochemical parameters AST, 

ALT, Total protein, Albumin, Globulin, A:G ratio, BUN and 

creatinine were within the normal range at various time 

intervals. The CRP values on post treatment in group B 

(2.90±0.44) was significantly lower as compared to groups D 

(6.31±0.79) and C (5.35±0.99). On day 4th group D 

(26.67±2.15) was significantly higher than groups C, B and 

A. 
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