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  Summary 

     This study was designed to determine the effect of ketorolac on some hematological parameters 

post cavitation surgery in domestic rabbits. Ninety-six adult domestic local breed male rabbits were 

used in this study, weighing (1.23±0.33) kg. They were divided randomly into two groups in the 

first one (n=48/group) represented control group, while the second one (n=48/group) represented 

the treated group (Ketorolac group). All rabbits in both groups underwent surgical operation (bone 

cavitation in femur bone) under general anesthesia. In the Ketorolac group, animals were treated by 

using 30 mg/kg of Ketorolac directly post-operation and continued daily for 5 days, while in the 

control group no treatment was given postoperatively. The hematological parameters were recorded 

included white blood cells count; red blood cells count; hemoglobin; packed cell volume; mean 

corpuscular hemoglobin and mean corpuscular hemoglobin concentration; mean corpuscular 

volume and platelets at the period of (3, 5, 7, 14, 21, 28, 35, and 42) days post operation were 

estimated. Results concerning hematological values showed no significant differences in packed 

cell volume values between control and treated group and within each group, while haemoglobin 

values showed a significant decrease at period 7 and 14 days between control and treated group. 

Within the control group the significant decrease was noticed clearly at period of 7 days. Data 

concerning mean corpuscular hemoglobin values within the control group showed a significant 

decrease was noticed at 5 day, but within the treated group, there were no significant differences. 

The mean corpuscular hemoglobin concentration values showed significant decrease ate period 3; 5 

and 21 days between control group and treated group respectively. Within control group the 

significant decrease was noticed obviously at 5 days while within treated group the significant 

decrease was noticed at 35 days. The mean corpuscular volume values showed significant increase 

at 3 and 5 days period between control and treated groups. Platelets counts within control group 

showed significant increase at period of 14 days, within the treated group the significant increase 

was recorded at 42 days. Red blood cells showed significant decrease between control and treated 

groups, while within control group, the significant decrease was at 7 days. White blood cells count 

within treated group showed significant increase recorded at 21 days. Differential White blood cells 

count concerning Lymphocytes cells within control group the significant increase was recorded at 

42 days while the significant decrease was noticed at 21 days, but within treated group the 

significant increase were recorded at 35 days and significant decrease were noticed at 14 days. 

Neutrophils counts showed significant decrease at periods 3, 14, 28 and 42 days between control 

and treated groups respectively; while within the control group there was a significant decrease at 3 

days, but within treated group the significant decrease was noticed at 42 days. Monocytes cells 

showed a significant increase at 35 days between control and treated groups, within the control 

group there was significant increase at 35 days, while within treated group the significant increase 

recorded at 7 days. 

Keywords: Ketorolac, Hematological parameters, Rabbits, Bone cavitation. 

------------------------------------------------------------------------------------------------------------------------ 

Introduction 

     Surgical stress causes changes in the 

composition of blood cells. Ketorolac is 

believed to have analgesic effects and to 

reduce the stress response and may therefore 

improve postoperative outcomes (1). It is 

surely understood that pain delays 

recuperation, affects contrarily on a patient's 

wellbeing, and exasperates the security with its 

proprietor furthermore the veterinary group. 

The internationally acknowledged ethic of 

animal experimentation requires that animal 

pain and suffering be minimized (2). It is 

surely understood that bone deformities and 
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affection were agonizing, so pain medication 

is typically a fundamental piece of treatment 

(3). Not at all like different tissues that repair 

through the generation of scar tissue, bone 

recuperates by regeneration new bone (4). To 

date, proof in the literature proposes that 

NSAIDS have possibly deleterious effects on 

bone metabolism and combinations; several 

examiners demonstrated that admin analgesic 

agents post operatively could influence bone-

healing procedure (5 and 6).  The aim of this 

study was to evaluate the effects of Ketorolac 

post-operatively on bone healing process 

based on different parameters, one of these 

parameters were hematology and blood 

glucose level. 

Materials and Methods 

     A total number of 96 adult local breed male 

rabbits were used in this study with mean 

weight as (1.23±0.33) kg and divided 

randomly into two equal groups: The control 

group, while in the second group (n=48) 

treated with (Ketorolac 30 mg/kg B.W. for 5 

days). They were housed in metal cages 

(30×70×60) cm in an air-conditioned room in 

the animal house of Veterinary Medicine 

College, University of Baghdad. They had free 

accesses to water and food, they were exposed 

to artificial light for 12 hours per day. The 

animals were left 4 weeks for adaptation with 

the experimental conditions. Amprolium was 

used as anti-coccidiosis drug at a dose of 

0.6ml/L/18day in drinking water in addition to 

intramuscular injection of ivermectin at a dose 

of 0.1 mg/rabbit and the dose was repeated 

after 21 days. 

     The animal was made to fast for six hours 

and water withdrawn 2 hours before and the 

site of operation was prepared aseptically. The 

surgical procedure was done under general 

anaesthesia by using 17.5 mg/kg B. Wt. 

Xylazine and 25 mg/kg B. Wt. Ketamine in 

both groups (6). Skin incision extended from 

the major trochanter to the lateral condyal of 

the femur was done, then the fascia lata was 

incised as close as possible to the anterior 

border of the biceps femoris muscle. The 

vastus lateralis and biceps femoris muscles 

were retracted to expose the femur (7). Bone 

defect (cavitation) was made in the middle of 

the femoral diaphisis. The bone was drilled to 

perform a hole into the medullar canal. The 

defect was performed in the lateral cortex a 2.3 

mm diameter. Drill and a hole were made into 

the medullar channel. Irrigation by distilled 

water was done during the induction of bone 

cavitation (8). Procaine penicillin powder was 

used as a local antibiotic to the site of bone 

defect (cavitation area). The wound was closed 

routinely. Haematological parameters were 

measured post operation at (0, 3, 5, 7, 14, 21, 

28, 35 and 42 days) in both experimental 

groups by using count 60 VET apparatus 

(GENEX Laboratories -USA), which includes: 

Haemoglobin (Hb) g/dl.; Packed cell volume 

(PCV)%; White blood cells (WBCs) cell/mm; 

Mean corpuscular hemoglobin (MCH); Mean 

corpuscular haemoglobin concentration 

(MCHC), Mean corpuscular volume (MCV) ; 

Differential counts of W.B.Ss; Red blood cells 

(RBCs) cell/mm and Platelets/mm
3  

in addition 

to blood sugar level mg/dl. The complete 

Randomized Design (CRD) within the SAS 

(2012) program was used to the effect of 

difference treatments in study traits, and the 

Least Significant Differences (LSD) test was 

used to the comparison between means. The 

ANOVA 2-way was applied to the raw data of 

those two experiments and P<0.05 was 

considered to be significant (9). 

 

Results and Discussion 

     There was a significant (P<0.05) increase in 

treated group at day 7
th

 (7.16 ± 1.20) in 

comparison with control group (4.33 ± 1.66). 

Within control group the significant (P<0.05) 

decrease was noticed in day 7
th

 while within 

treated group there was non-significant 

(P<0.05) changes in R.B.Cs values as shown 

in (Table, 1). 

 
Table, 1: Shows Red Blood cells count (×10*12/L) in 

control and treated groups.  

Time (day)  Mean ± SD  LSD value 

Control Treated 

0 6.58 ± 1.01 6.58 ± 1.01 0.00 NS 

3 7.08 ± 0.59 6.84 ± 0.71 0.843 NS 

5 6.26 ± 0.41 6.57 ± 1.21 1.159 NS 

7 4.33 ± 1.66 7.16 ± 1.20 1.873 * 

14 6.88 ± 0.32 7.23 ± 0.73 0.732 NS 

21 7.17 ± 0.95 6.76 ± 1.17  1.38 NS 

28 6.35 ± 1.65 6.37 ± 1.17 1.84 NS 

35 6.52 ± 1.01 6.51 ± 1.76 1.85 NS 

42 6.41 ± 1.12 6.48 ± 1.45 1.67 NS 

 LSD value 2.19 * 1.97 NS --- 

* (P<0.05),      NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

B C 

D F G 

I J 



The Iraqi Journal of Veterinary Medicine, 41(1):169-177. 2017 
 

979 
 

     Normally, production and destruction of 

red cells are kept in balance. The hormone 

responsible for the regulation of the rate of 

erythropoiesis is erythropoietin. The 

fundamental stimulus to erythropoietin 

production is tissue hypoxia, and so the 

concentration in plasma is related to the ratio 

of oxygen supply to oxygen demand. 

Erythropoietin affects red cell production in 

four ways which include, more stem cells 

differentiate to red cell precursors, stages of 

red cell development are speeded up; transit 

time out of bone marrow is reduced and (d) 

immature red cells are released (10).  

Accordingly (11) found that repeated 

administration of ketorolac showed no 

impairment of erythropoietin production and 

release in response to reduced hematocrit, 

suggesting that in this instance, prostaglandin 

inhibition plays a minimal role in 

erythropoietin production or release. There 

was a significant increase in Hb value of 

treated group at day 7
th

 and 14 day (12.46 

±1.75), (13.11±1.12) in comparison with 

control group (8.21±3.63), (11.88±0.63). 

While within treated group, the increase of Hb 

was no significant (P<0.05) but within control 

group, the decrease in Hb value was 

significant clearly at 7 days as shown in 

(Table, 2). 

     The haemoglobin from a defunct red cell is 

also broken down. The globin fraction is lysed 

into its component amino acids which join the 

general body amino acid pool, either being 

restructured into new proteins as needed, or 

being deaminated with the amino residue 

excreted as urea and the carbohydrate residue 

entering the fuel metabolism pathways. The 

haem fraction loses its iron atom, which is not 

excreted but is recycled into a new 

haemoglobin molecule. The remaining part of 

the haem complex becomes bilirubin (10). 

According to (12 and 13) Ketorolac have anti-

oxidative effect, this anti-oxidative effect 

could be reduced the oxidative damage of Hb 

by the free radicals (14). Induced by surgical 

operation. 

     There were non-significant differences 

between control and treated group in PCV 

values, also within each group, there were no 

significant (P<0.05) changes as shown in 

(Table, 3). Non- significant changes (decrease 

or increase) were noticed in MCH between the 

control and treated groups. While within the 

control group there was a significant decrease 

at day 5, as shown in (Table, 4) However, 

within treated group the changes were non- 

significant. 
 

Table, 2: Shows Hb concentration (g/dl) in control 

and ketorolac treated rabbits. 

Time (day)  Mean ± SD  LSD value 

Control Treated 

0 13.11 ± 1.07  13.11 ± 1.07 0.00 NS 

3 12.01 ± 0.46 11.90 ± 1.12 1.11 NS 

5 9.23 ± 3.07 11.65 ± 1.61 3.15 NS 

7 8.21 ± 3.63 12.46 ± 1.75 3.67 * 

14 11.88 ± 0.63 13.11 ± 1.12 1.17 * 

21 12.95 ± 1.44 11.88 ± 1.62 1.97 NS 

28 11.05 ± 3.09 11.63 ± 2.06 3.38 NS 

35 11.55 ± 1.36 11.53 ± 3.19 3.15 NS 

42 12.20 ± 1.75 11.43 ± 2.32 2.64 NS 

 LSD value 4.07 * 3.26 NS --- 

* (P<0.05),  

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

      
Table, 3: Shows PCV (%) in control and control and 

ketorolac treated rabbits.. 

Time  

(day)  
Mean ± SD  LSD 

value Control Treated 

0 54.50 ± 11.72 54.50 ± 11.72 0.00 NS 

3 65.16 ± 5.63 56.50 ± 11.13 11.34 NS 

5 66.67 ± 4.41 64.66 ± 13.41 12.84 NS 

7 60.00 ± 10.35 66.33 ± 3.44 9.92 NS 

14 60.50 ± 9.31 66.16 ± 6.55 10.35 NS 

21 70.67 ± 9.15 64.00 ± 10.82 12.89 NS 

28 71.83 ± 5.15 61.67 ± 11.32 11.31 NS 

35 67.00 ± 7.64 64.00 ± 7.45 9.71 NS 

42 64.83 ± 5.19 69.33 ± 4.67 6.35 NS 

LSD value  19.07 NS 18.83 NS --- 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

Table, 4: Shows MCH concentration (pg) values in 

control and ketorolac treated rabbits. 
Time (day)  Mean ± SD  LSD value 

Control Ketorolac 

0 20.08 ± 1.94 20.08 ± 1.94 0.00 NS 

3 17.25 ± 0.86 17.35 ± 0.50 0.910 NS 

5 14.55 ± 4.22 17.90 ± 1.62 4.12 NS 

7 17.63 ± 0.73 17.56 ± 0.68 0.917 NS 

14 17.26 ± 1.21 18.11 ± 0.64 1.24 NS 

21 18.03 ± 0.65 17.61 ± 0.86 0.986 NS 

28 17.62 ± 0.77 18.28 ± 1.09 1.218 NS 

35 17.81 ± 2.00 17.65 ± 0.70 1.92 NS 

42 18.45 ± 0.45 17.68 ± 1.08 1.071 NS 

 LSD value 3.71 * 2.09 NS --- 

* (P<0.05), 

 NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     A significant decreased at 3, 5 and 21 days 

period in MCHC were noticed in the control 
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group in comparison with the treated group. 

While within control group, the decrease in 

MCHC value was a significant clearly at 5
th

 

days. But within treated group, the decrease 

was significant (P<0.05) mostly at 35 days as 

shown in (Table, 5). 

                
Table, 5: Shows MCHC concentration (g/dl) in 

control and ketorolac treated rabbits. 

Time (day) Mean ± SD  LSD value 

Control Treated 

0 24.95 ± 0.00 24.95 ± 0.00 0.00 NS 

3 17.66 ± 0.85 18.60 ± 0.31 0.821 * 

5 14.45 ± 4.31 19.64 ± 2.89 4.72 * 

7 18.10 ± 0.72 18.55 ± 0.16 0.677 NS 

14 18.05 ± 1.40 19.73 ± 1.49 1.86 NS 

21 19.90 ± 1.67 18.16 ± 0.27 1.53 * 

28 17.65 ± 1.14 18.61 ± 0.38 1.09 NS 

35 17.93 ± 1.82 17.81 ± 0.68 1.76 NS 

42 17.85 ± 0.82 17.98 ± 0.71 0.99 NS 

LSD value 3.42 * 3.59 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     The result at period 3 and 5 days showed a 

significant (P<0.05) increase between control 

and treated groups concerning MCV. While 

within the treated group there were significant 

increase in the period from 35 days, but within 

control group the significant increase were 

recorded at 42 days period as shown in (Table, 

6). 

 
Table, 6: Shows MCV (fL) in control and ketorolac 

treated rabbits. 

Time  

(day)  
Mean ± SD  LSD value 

Control treated 

0 78.63±13.59 78.63 ± 13.59 0.00 NS 

3 95.78 ± 1.27 93.38 ± 1.52 1.806 * 

5 101.03±2.58 92.44 ± 3.61 4.040 * 

7 97.76 ± 5.97 94.83 ± 4.51 6.81 NS 

14 95.71 ± 2.42 92.23 ± 5.82 5.73 NS 

21 91.23 ± 6.73 97.10 ± 3.97 7.11 NS 

28 99.98 ± 3.96 98.15 ± 4.57 5.51 NS 

35 99.63 ± 5.26 99.26 ± 2.98 5.51 NS 

42 102.45±4.12 98.56 ± 7.34 7.66 NS 

 LSD value 6.25 * 5.72 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     Morphology of the red cells is mean 

corpuscular volume (MCV) and mean 

corpuscular hemoglobin concentration 

(MCHC) values, which are both calculated 

parameters in veterinary hematology. Young 

animals tend to have rather smaller red cells 

than adults. An abnormally high MCHC is not 

possible as such, there is no such thing as a 

hyperchromic red cell. When there is an 

increased demand for red cells (e.g. 

hemorrhage, oxygen starvation) production is 

increased firstly by allowing younger forms 

(reticulocytes, normoblasts) to enter the 

circulation, and secondly by allowing the 

maturation stages to merge and skip so that 

erythropoiesis speeds up. 

     In platelets there was a significant (P<0.05) 

changes in which control group showed a 

significant increase at day 14 (1060.17± 

798.70) ×
10*9

/L. While within treated group the 

significant (P<0.05) increase were noticed at 

day 42 (1442.33 ± 673.1) ×
10*9

/L. as shown in 

(Table, 7). 

     A monolayer of endothelial cells lines the 

intimal surface of blood vessels throughout the 

circulatory tree, and under normal 

circumstances, these cells maintain blood 

fluidity by roviding a thromboresistant surface. 

Anticoagulant factors of endothelial cells 

include prostacyclin (PGI2), an eicosanoid 

product of arachidonic acid metabolism, and 

nitric oxide, a component of endothelium-

derived relaxing factor (EDRF). Prostacyclin 

and nitric oxide maintain blood cells in a 

quiescent state by inducing vasorelaxation and 

inhibiting platelets. Prostacyclin stimulates 

adenylyl cyclase and raises the level of cyclic 

AMP in vascular smooth muscle cells and 

platelets. Nitric oxide stimulates guanylyl 

cyclase and raises levels of cyclic GMP in the 

same cell types. At a site of vascular injury, 

thromboresistant properties of endothelial cells 

are lost or impaired, and thrombogenic 

subendothelial components of the vessel wall 

(e.g., collagen) become exposed to blood. 

     Platelets attach to the damaged vessel wall 

through a lipid pools by phospholipases 

(phospholipase A2 or the sequential actions of 

phospholipase C and diglyceride lipase), 

which are activated by various extracellular 

stimuli. Cyclooxygenases then catalyze the 

oxygenation of free arachidonic acid to cyclic 

endoperoxide prostaglandin G2 (PGG2), which 

was subsequently converted by hydro 

peroxidase to PGH2. (In platelets, arachidonic 

acid is also oxygenated by a 12- lipoxygenase 

to form 12-hydroperoxy and 12-hydroxy- fatty 

acids, which have uncertain biologic roles). 

Subsequently, cells selectively differentiate in 
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their metabolism of cyclic endoperoxides to 

biologically active products (e.g., via 

thromboxane synthase to thromboxane A2 in 

platelets, or via prostacyclin synthase to 

prostacyclin in endothelial cells).  

Platelet-derived thromboxane A2 and 

endothelium- derived prostacyclin and nitric 

oxide have directly opposing actions on 

platelets and the vessel wall. Platelet-derived 

thromboxane A2 is a potent platelet activator 

and vasoconstrictor, and endothelium- derived 

prostacyclin and nitric acid are platelet 

inhibitors and vasodilators. The balance of 

their production represents an important 

determinant of the state of platelet-vessel wall 

interactions, blood fluidity and hemostasis 

(15). Although NSAIDs have potential side 

effects because of derangement of haemostasis 

caused by decreased platelet function, but 

many studies found that ketorolac does not 

affect the standard platelet aggregation (16). 

And this could be due to the reversible effects 

of some NSAIDs in which they inhibit platelet 

aggregation for a few hours only (17). 

 
Table, 7: Shows Platelets (×

10*9
/L) in control and 

ketorolac treated rabbits.. 

Time  

(day)  
Mean ± SD  LSD value 

Control treated 

0 294.83±147.64 294.83±147.64 0.00 NS 

3 535.00±169.22 376.83±194.47 234.50 NS 

5 695.50±200.78 624.67±114.39 210.21 NS 

7 931.67±485.03 446.83±111.36 452.68 NS 

14 1060.17±798.70 1055.00±548.58 535.30 NS 

21 381.33±252.03 923.67±635.65 222.01 NS 

28 487.08±238.82 518.33±232.76 303.35 NS 

35 371.33±286.15 757.33±395.35 443.94 NS 

42 707.33±447.16 1442.33±673.1 435.14 NS 

 LSD 

 value 
574.39 * 681.09 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     Both groups showed no significant changes 

in W.B.Cs value (increase) when compared 

between both of them. While within treated 

group a significant (P<0.05) increase was 

noticed at 21days, but within control group 

there was non-significant (P<0.05) changes as 

shown in (Table, 8). Although the increase in 

glucose level was non-significant between 

groups and within each one but this increase 

could be affect on the count of W.B.Cs at the 

period 0 to 7 days in treated group. It is well 

known that insulin efficiently induces DNA 

synthesis in the hematopoietic stem cells 

(Which are responsible for WBC and 

thrombocyte production); it exerts regulatory 

effect on the rate of growth and proliferation 

of these cells (18). And this increase in 

glucose level mean that insulin level decrease 

which deprive the stem cells from these 

proliferative factors, and causes the decrease 

in WBC count at this period (0 to 7) days, also 

hyperglycemia may result in hyperosmolarity 

and in glycosylation of leukocyte’s membrane 

proteins, thus decreasing membrane fluidity 

leading to its break down and cell death 

according to (19). Since insulin deficiency is 

reported to cause leukopenia (20), therefore, 

the decrease in glucose level at the period from 

7 to 21 days, may tend to alleviate its 

symptoms and cause WBC values return back 

to the normal level. 

 
Table, 8: Shows White Blood cells count (×10*9/L) 

control and ketorolac treated rabbits.. 

Time (day)  Mean ± SD  LSD value 

Control Treated 

0 9.26 ± 5.22 9.26 ± 5.22 0.00 NS 

3 9.43 ± 2.10 9.08 ± 2.15 2.73 NS 

5 11.16 ± 2.84 10.65 ± 2.13 3.23 NS 

7 10.75 ± 6.86 7.85 ± 2.17 6.55 NS 

14 7.58 ± 3.09 8.11 ± 2.60 3.68 NS 

21 10.11 ± 4.90 15.18 ± 7.32 8.02 NS 

28 9.57 ± 4.27 9.10 ± 2.54 4.52 NS 

35 9.70 ± 7.00 10.67 ± 6.81 8.89 NS 

42 9.67 ± 4.98  14.43 ± 5.45 6.72 NS 

 LSD value 6.84 NS 6.31 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     The result between treated and control 

groups concerning Lymphocytes (%) are 

shown in (Table, 9) and no significant 

(P<0.05) changes were noticed between them 

at the period from 0 time to 42 days, While 

within treated group there were significant 

(P<0.05) increase at the period of 35 days and 

within control group there were a significant 

increased obvious at period of 42 days. 

     The result between treated and Control 

groups concerning neutrophils are shown in 

(Table, 10) and a significant changes were 

noticed between control group at the period 3, 

14, 28 and 42 days respectively and treated 

group at the same periods 3, 14, 28 and 42 

days (42.16±5.94, 36.00±3.09, 49.50±4.84 and 

33.00±2.96) respectively. While within treated 
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group there was a significant (P<0.05) 

decrease at period 42 days (33.00±2.96) and 

within control group the significant decrease 

was at the period of 3 days. 

 
Table, 9: Shows Lymphocytes (%) in control and 

ketorolac treated rabbits. 

Time (day)  Mean ± SD  LSD value 

Control Treated 
0 34.51 ± 12.70 34.51 ± 12.70 0.00 NS 
3 43.10 ± 4.78 42.81 ± 6.38 7.25 NS 
5 35.98 ± 13.88 35.70 ± 8.66 14.88 NS 
7 36.91 ± 11.26 40.46 ± 8.55 12.86 NS 

14 36.41 ± 8.92 31.53 ± 5.77 9.67 NS 
21 29.91 ± 9.11 41.06 ± 13.20 14.59 NS 
28 34.85 ± 12.37 35.53 ± 11.41 15.32 NS 
35 39.95 ± 14.67 47.60 ± 7.13 14.84 NS 
42 45.50 ± 7.80 43.86 ± 8.56 10.54 NS 

 LSD value 13.43 * 14.57 * --- 
* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

      
Table, 10: Shows Neutrophils (%) in control and 

ketorolac treated rabbits.. 

Time (day)  Mean ± SD  LSD value 

Control Treated 

0 56.00 ± 8.57 56.00 ± 8.57 0.00 NS 

3 34.16 ± 3.92 42.16 ± 5.94 6.47 * 

5 50.83 ± 8.20 53.00 ± 16.30 16.60 NS 

7 46.66 ± 22.96 42.83 ± 4.26 11.24 NS 

14 52.00 ± 11.27 36.00 ± 3.09 10.63 * 

21 48.66 ± 8.47 41.00 ± 3.34 8.29 NS 

28 40.83 ± 4.95 49.50 ± 4.84 6.30 * 

35 36.67 ± 7.11 39.33 ± 2.94 7.01 NS 

42 35.50 ± 3.78 33.00 ± 2.96 4.37 * 

 LSD value 15.63 * 17.59 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

  

     The result between control and treated 

groups concerning Monocytes are shown in 

(Table, 11) and significant changes were 

noticed between them at the period 35 days  

While within treated group there was a 

significant (P<0.05) increase at period of 7 

days, but within control group the significant 

increased were noticed at 35 days period. 

     The result recorded non-significant 

(P<0.05) changes concerning Eosinophils 

values between control and treated groups and 

within each group as shown in (Table, 12). In 

addition to the effects of ketorolac in pain 

management, is thought to help maintain 

immune homeostasis. Leukocytes are the 

major cellular components of the 

inflammatory and immune responses, which 

also include neutrophils, lymphocytes, 

monocytes, eosinophils, and basophils. Major 

surgical stress causes lymphopenia with 

leucocytosis. The increased release of cortisol 

that accompanies the stress response or the 

exogenous administration of adrenaline as is 

done in major surgeries, can also affect 

leukocyte numbers (1). Although there was an 

increase in blood glucose level at day 28
th

 in 

control group in comparison with treated 

group  but it was non-significant (P<0.05), the 

same think can be noticed within treated group  

which recorded a non-significant (P<0.05)  

increased at day 7
th

  as shown in (Table, 13). 

 
Table, 11: Shows Monocytes (%) in control and 

ketorolac treated rabbits.. 

Time (day)  Mean ± SD  LSD value 

Control Treated 

0 7.00 ± 1.26 7.00 ± 1.26 0.00 NS 

3 8.16 ± 1.32 9.50 ± 1.51 1.83 NS 

5 6.67 ± 1.96 8.00 ± 1.41 2.20 NS 

7 7.67 ± 3.44 11.50 ± 2.58 3.91 NS 

14 5.50 ± 2.42 6.33 ± 0.81 2.33 NS 

21 9.00 ± 3.46 6.66 ± 1.21 3.34 NS 

28 9.00 ± 2.19 7.83 ± 1.72 2.53 NS 

35 10.00 ± 0.89 7.50 ± 1.37 1.49 * 

42 9.33 ± 1.03 10.50 ± 1.04 1.34 NS  

 LSD value 3.58 * 3.39 * --- 

* (P<0.05), 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

  

Table, 12: Shows Eosinophils (%) in control and 

ketorolac treated rabbits.. 
Time (day)  Mean ± SD  LSD value 

Control treated  
0 0.00 ± 0.00 0.00 ± 0.00 0.00 NS 
3 0.333 ± 0.034 0.500 ± 0.083 1.06 NS 
5 0.00 ± 0.00 0.500 ± 0.083 0.76 NS 
7 0.00 ± 0.00 0.166 ± 0.040 0.371 NS 

14 0.166 ± 0.040 0.333 ± 0.051 0.598 NS 
21 0.166 ± 0.040 0.666 ± 0.13 1.010 NS 
28 0.166 ± 0.040 0.500 ± 0.083 0.846 NS 
35 0.333 ± 0.051 0.500 ± 0.083 0.894 NS 
42 0.166 ± 0.040 0.333 ± 0.051 0.830 NS 

 LSD value 0.333 NS 0.500 NS --- 
NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

   

     Generally development of new 

drugs that could be target the skeleton, the 

glucose metabolism, and the adipose tissue are 

certain to be considered a future perspective. 

Glucose considered as one of the most 

important substance for all cells in which it is 

considered as a fuel resource and the most 

important organ affected by glucose level is 

the brain in which any disturbance in this main 

nutrient will not lead to achieve its function 
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normally (21 and 22). And it is well known 

that the majority of circulating glucose comes 

from the diet; in the fasting state, 

gluconeogenesis and glycogenolysis maintain 

glucose concentrations. Although there was an 

increase in blood glucose level at day 28
th

 in 

control group (167.33±50.08) in comparison 

with treated group (136.17±26.97) but it was 

non-significant (P<0.05), the same think can 

be noticed within treated group which 

recorded a non-significant (P<0.05)  increased 

at day 7
th

 (152.00±31.11) as shown in (Table, 

4-8). Since Insulin plays an important role in 

glucose regulation by promoting glucose 

uptake in adipose tissue and muscle and by 

suppressing gluconeogenesis in liver. Insulin 

has been demonstrated to be an osteogenic 

hormone (23). 

  
Table, 13: Shows Blood sugar (mg/dl) in control and 

treated groups 

Time 

 (day)  

Mean ± SD  LSD value 

Control treated 

0 119.00 ± 14.17 119.00 ± 14.17 0.00 NS 

3 146.16 ± 33.72 133.83 ± 20.86 36.07 NS 

5 140.50 ± 11.43 141.33 ± 17.39 18.93 NS 

7 147.17 ± 6.04 152.00 ± 31.11 28.83 NS 

14 141.83 ± 15.26  136.33 ± 21.24 23.79 NS 

21 148.17 ± 51.67 121.50 ± 18.39 49.89 NS 

28 167.33 ± 50.08 136.17 ± 26.97 51.74 NS 

35 132.33 ± 20.48 147.17 ± 26.58 25.99 NS 

42 131.83 ± 6.86 143.33 ± 41.50 38.24 NS 

 LSD  

value 
59.87 NS 48.95 NS --- 

NS: Non-significant. 

Treated = ketorolac 30 mg/kg B.W. 

 

     It is well known that mesenchymal cells are 

affected directly by glucose level especially 

uncontrolled levels in which any increase in 

blood glucose will lead to formation of 

adipose tissue instead of callus formation, so 

this increase in blood sugar dose not affect on 

mesenchymal cells which employed to the site 

of injury and form a protective, rigid 

cartilaginous structure called a callus (24). 

Liver glycogen is considered as the best 

marker of assessing anti hyperglycemic 

activity of any drug (25). Therefore, previous 

results suggested that one possible mechanism 

by which dill bring about is the anti 

hyperglycemic action which is due to 

inhibition of hepatic glycogen degradation 

(26). Naturally controlling glucose levels, dill 

can actually imitate insulin, through fighting 

the problem of insulin resistance of the tissue 

and increased sensitivity of insulin receptors , 

as well as β-cell function (27). 

     Although the increase in blood glucose 

(hyperglycemia) was non significant between 

the two groups and within each one but this 

increase may lead to impaired renal function 

with inadequate excretion of waste products 

like creatinine and urea leading to their 

elevation. This speculation is consistent with 

(28) who explained that too much sugar in the 

blood can lead to diverge the renal function 

parameters from the ranges and causes serious 

kidney problems (29).  
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رانبالدموية  في الأ بعض المعايير فيحداث تثقيب العظم إطاء عقار الكيتورولاك بعد عملية تأثير إع  
  رفل عبد الدائم عمر

 .العراق جامعة بغداد، ،كلية الطب البيطري ،فرع الجراحة والتوليد

raffal_omar@yahoo.commail: -E 

 الخلاصة
في هذه التجربة  وقد است عملت .التئام العظام في الأرانب المحلية فيمت هذه الدراسة لمعرفة مدى تأثير عقار الكيتورولاك م  ص       

إلى مجموعتين ضمت  سمت عشوائيا  ق   .كغم( 3.11±  1..3) ستة وتسعون من الأرانب البالغة وكانت جميعها من الذكور، بوزن

ن )مجموعة السيطرة في حين ضمت المجموعة الثانية نفس العدد من الأرانب ومثلت هذه  بعين أرنبا  المجموعة الأولى ثمانية وأر

وهي إحداث ثقب  اهسفنلعملية الجراحية لخضعت كلتا المجموعتين . مثلت مجموعة المعاملة بعقار الكيتورولاكو( مجموعة/ 84= 

كغم وعقار الكيتامين الذي / ملغم 1..3عقار الزايلازين وبجرعة  لامعستباعام التخدير الفي عمد عظم الفخذ وذلك تحت تأثير

 ،مجموعة المعاملة بعقار الكيتورولاكلا يف. العضلي نكغم من وزن الجسم واللذان أعطيا عن طريق الحق/ ملغم 1.أعطي بجرعة 

نتهاء من إجراء لجسم مباشرة بعد الإا كغم من وزن/ ملغم 13الحيوانات عقار الكيتورولاك عن طريق العضلة وبجرعة  تأعطي

التجربة  مدة في. ي عقار وتركت للمتابعة لغرض المقارنةأيطرة بسالعملية الجراحية ولمدة خمسة أيام في حين لم تعامل مجموعة ال

ريات الدم الحمراء د كتي شملت حساب القيم الخاصة بعدعدة معايير منها المعايير الدموية وقياس مستويات سكر الدم وال دتعتمأ

متوسط وزن خضاب الدم و عدد الصفيحات الدمويةوقياس حجم كريات الدم المرصوصة و قياس مستوى الهيموغلوبينو والبيضاء

 14و 7و 1و 3و 3) للمددقياس مستويات سكر الدم  عن فضلا  ( معدل حجم كريات الدمو متوسط تركيز خضاب الدمو في الكرية

بينت نتائج هذه الدراسة . دقيقة 333المتابعة من وقت الإعطاء ولمدة  مدةوقد كانت العملية الجراحية  بعد يوما  ( 42و 35و 28و

 أظهرت نتيجة التحليل الإحصائي لقيم حجم كريات الدم المرصوصة هبوطا  . في الصورة الدموية حدوث تغييرات مهمة إحصائيا  

ما التغيرات الحاصلة ضمن مجموعة السيطرة فقد سجلت أ .والمعاملةسيطرة ما بين مجموعتي ال يوما   38و . مدةفي  ا  مهم إحصائيا  

 ،متوسط وزن خضاب الدمفيما يتعلق بالبيانات الخاصة بقيمة . أيام من إجراء العملية الجراحية .بعد مرور  ا  واضح معنويا   هبوطا  

متوسط قيم . أيام من التجربة 1بعد مرور  أظهرت نتائج مجموعة السيطرة تغييرات ضمنية من خلال تسجيل هبوط مهم إحصائيا  

يوما عند إجراء المقارنة ما بين مجموعة السيطـرة ومجمـــــوعة  3.و 1و 1 ددملافي  معنويا   أظهرت انخفاضا   تركيز خضاب الدم

ايام في حين أظهرت النتائج الضمنية  1بعد مرور  إحصائيا   مهما   الضمنية لمجموعة السيطرة نزولا  أظهرت النتائج . المعاملـــــة

أيام عند  1و 1 ةدمزيادة ملحوظة في  معدل حجم كريات الدمبينت نتائج  .يوما   11 ةدمفي  إحصائيا   مهما   لمجموعة المعاملة نزولا  

رت الصفيحات الدموية زيادة مهمة معنوية ضمن مجموعة السيطرة خلال أظه ،المقارنة بين مجموعة السيطرة ومجموعة المعاملة

 ا  مهمإحصائيا  سجلت كريات الدم الحمراء نزولا  .  يوم 38 ةدميوم في حين لوحظت الزيادة الضمنية لمجموعة المعاملة في  38 ةدم

 . ةدمضمن مجموعة السيطرة في  صائيا  ومجموعة المعاملة في حين لوحظ نزول مهم إح المقارنة ما بين مجموعة السيطرةعند 

بين  مهمة إحصائيا   ريات الدم البيضاء لم تظهر فروقك. ضمنها أيام إلا أن مجموعة المعاملة لم تظهر أية فروقات مهمة إحصائيا  

يادة مهمة زة أما مجموعة المعاملة فقد سجلت مجموعتي السيطرة والمعاملة، كذلك فان مجموعة السيطرة لم تظهر تغييرات ضمني

مهمة  فروق أي ورظه مدعالعد التفريقي لكريات الدم البيضاء في ما يخص خلايا لمفوسايت ظهرأ .يوما 3. ةدمفي  إحصائيا  

يوما   .8 ةدمضمن مجموعة السيطرة في  بين مجموعة السيطرة ومجموعة المعاملة لكن لوحظ وجود زيادة مهمه احصائيا   إحصائيا  

 ةدمفي  ضمن مجموعة المعاملة كانت تمثل ارتفاعا   حصائيا  إالمهمة  ، التغيراتيوما 3. ةدمفي  ل  جس   حصائيا  إ مهما   ن انخفاضا  ألا إ

 في مجموعة السيطرة يوما   .8و 4.و 38و 1 ددمالفي  حصائيا  إ ظهرت العدلات نزولا مهما  أ .يوما 38 ةدمفي  يوما وهبوطا   11

في حين ايام  1 ةدمفي  انت مهمة معنويا  ن التغييرات الضمنية لمجموعة السيطرة كألا إ اهسفن ةدلملمقارنة بمجموعة المعاملة 

خلايا المونوسايت  .في عدد الخلايا ا  انخفاضوكانت  يوما   .8 ةدمحصائية في إهمية أييرات الضمنية لمجموعة المعاملة ظهرت التغأ

مجموعة السيطرة مقارنة بمحموعة المعاملة، ضمن  عة السيطرةيوما في ما يخص مجمو 11 ةدمفي  حصائيا  إظهرت زيادة مهمة أ

خلايا  .ايام . ةدمفي حين ضمن مجموعة المعاملة سجلت الزيادة في  ،يوما   11 ةدمفي  حصائيا  إسجلت زيادة مهمة  اهسفن

مهمة  فروق يأ ما لم تظهرك التجربة ةدم فيبين مجموعة السيطرة والمعاملة  حصائيا  إالايوزينوفيل لم تظهر أية فروقات مهمة 

بين مجموعة السيطرة  حصائيا  إفروقات مهمة  يأة بمستويات سكر الدم فلم تظهر ما النتائج المتعلقأ. ضمن كل مجموعة حصائيا  إ

 . ضمن نفس المجموعة معنويا   المعاملة ولا فروقات مهمةمجموعة 
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