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Table 1: Mean * standard error of physiologic parameter (per minute) following induction of anesthesia
with midazolam (0.5 mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and
morphine (5.5 mg/kg) 0) in two intravenous (IV) and intraosseous (10) groups (n=6)

Before After .
Sedation | Sedation After Induction
Parameter | Group/Time
P Baseline | 30 min 5 min 10 min 15 min Beforg After
@) (b) © ) ©) Extubation | Recovery
) C)]
v 98.8£5.4 | 78.3+4.8 | 125.5£17.8 118.0+18.1 115.8+11.1 | 97.1+5.0 99 549 4
b acef b b b
Heart Rate
10 89.6+11.1 | 65.6+4.8 | 90.3+8.5 100.846.8 | 91.745.3 82.7+4.4 | 101.2+10.2
cdefg b bef bd bd b
. \Y 260£2.7 | 539433 | 16.0+52 | 127432 | 12225 | 137%l2 | 190,33
Respiratory ef a a
Rate 10 29.2+2.3 | 23.2+3.3 20.744.2 11.2+15 11.742.7 | 13.2+0.94 | 19.2+24
def df abg a abg df
v 39.1+0.1 | 38.9+0.2 | 38.7+0.2 38.6+0.1 | 38.46+0.2 | 38.2+0.2 38.3+0.2
Rectal cdefg cdefg abefg abfg abcf abcde abcd
Temperature 10 38.9+0.2 | 38.8+0.1 | 38.7+0.2 38.5+0.1 38.4+0.2 38.1+0.2 38.2+0.2
bcdefg acdefg abdefg abcfg abcf abcde abcd

The letters indicate the existence of a significant difference between the studied times in each group p<0.05.

Table 2: Mean + standard error of monitoring parameter following induction of anesthesia with
midazolam (0.5 mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and

morphine (5.5 mg/kg) 0) in two intravenous (1V) and intraosseous (10) groups (n=6)
Before After .
Sedation | Sedation After Induction
Parameter | Group/Time
P Baseline | 30 min 5 min 10 min 15 min Befor_e After
@) (b) © (d) © Extubation | Recovery
® (9)
122.7+8.8 | 89.3+5.6 87.2+5.6 | 88.6+5.2 | 85.8+2.8
MAP v bdef a 94.0+7.8 a a a 91.0+7.3
mmH
(mmHg) 0 93.0£9.3 | 79.442.4 | 872855 | o0 g, o | 722850 | 72.245.1 | 85.0£5.9
ef *cg cg ef
v 97.8+0.5 | 96.7+0.9 88.7+4 2 89.7+2.0 | 96.0+1.2 953+13 | 965415
SO, (%) d d abe d
10 98'3;0'8 97.0+1.3 | 94.5+1.5 94'3;—@']1'4 97.11.3 98.§¢do.4 98'1;0'9
v 20.7+2.1 | 25.0£2.7 | 41.0+2.5 | 46.0+1.8 | 43.3+1.08 | 35.3+x1.3 | 26.8+1.5
EtCO; cdef cdef abdfg abcfg abfg abcdeg cdef
(mmHg) 10 25.842.1 | 24.0£2.5 | 37.4+4.9 | 41.6£2.4 | 41.6+2.2 | 31.0+25 | 27.2+2.7
def def abfg abfg abde de

MAP: Mean Arterial Blood Pressure
* indicates the existence of a significant difference between the two groups at the time of the study p<0.05.
The letters indicate the existence of a significant difference between the studied times in each group p<0.05.
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Table 3: Mean + standard error of some hematological parameter following induction of anesthesia with
midazolam (0.5 mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and
morphine (5.5 mg/kg) 0) in two intravenous (1V) and intraosseous (10) groups (n=6)

. Before Induction | After Recovery Day 1 Day 7
Parameter Group/Time
P () (b) (©) )
WEBC v 12.2+0.9 11.8+1.0 12.7+1.1 12.9+1.2
(x103/ pL) 10 9.4+0.9 8.8+0.9 10.91+0.9 11.9+1.1
cd *cd ab ab
RBC v 5.7+0.1 5.8+0.1 6.1+0.1 6.5+0.2
(x10°/ pL) 10 5.5+0.1 4.8+0.2 5.9+0.2 6.3+0.2
bcd * acd abd abc
et v 37'4(:—“1'5 36.6+1.9 40'0:1'6 41,7438
(%) 10 37.7+1.2 33.9+1.3 40.1+0.8 415+1.8
bc acd ab b

* indicates the existence of a significant difference between the two groups at the time of the study p<0.05.
The letters indicate the existence of a significant difference between the studied times in each group p<0.05.

Table 4: Mean + standard error of some biochemistry parameter following induction of anesthesia with
midazolam (0.5 mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and
morphine (5.5 mg/kg) 0) in two intravenous (IV) and intraosseous (10) groups (n=6)

. Before Induction After Recover Day 1 Day 7
Parameter | Group/Time @) (b) y (33 (3’)
Cortisol \Y 26.8+2.4 17.1+4.5 16.6+4.9 17.4+3.1
(ng/dl) 10 22.8+3.5 12.9+2.9 12.9+3.9 15.8+2.8
Glucose \% 86.2+11.3 92.5+3.4 86.0+5.6 9.03%7.0
(mg/dI) 10 94'7:7'4 115.5+11.5 80'3;7'8 93.545.9

The letters indicate the existence of a significant difference between the studied times in each group p<0.05.

Table 5: Median (Min-Max) of critical scores following induction of anesthesia with midazolam (0.5
mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and morphine (5.5 mg/kg)
0) in two intravenous (1V) and intraosseous (10) groups (n=6)

Sedation Inductioq and Recovery .
Group/Parameter Intubation Pain Score
Score Score
Score
[\ 2 (1-3) 1(1-1) 2 (2-2) 0 (0-0) 0 (0-0) 0(0-1)
10 1.5 (1-3) 1(1-2) 1.5 (1-2) 0(0-1) 0(0-1) 0(0-1)

Table 6: Mean + standard error of critical times following induction of anesthesia with midazolam (0.5
mg/kg) and ketamine (10 mg/kg) after sedation with acepromazine (0.05 mg/kg) and morphine (5.5 mg/kg)
0) in two intravenous (1V) and intraosseous (10) groups (n=6)

Group/Time Extubation Head Elevation Sternal Recumbency Recovery
v 323135 42.316.4 52.745.7 70.7£7.9
10 40.0x4.2 50.7£3.2 65.044.1 73.3t4.4
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Abstract

The aim of this study was to compare the quality of anesthesia, duration of anesthesia, quality of recovery, pain
assessment, vital signs and some hematological and biochemical factors following 10 injection of midazolam and
ketamine compared to 1V injection. Six mixed-breed adult female dogs with mean weight of 21.76 + 1.49 kg were
selected. Thirty minutes after intramuscular injection with acepromazine (0.05 mg/kg) and morphine (0.5 mg/kg)
for sedation, the quality of sedation was scored and the right cephalic vein for fluid therapy and in the IV group,
cephalic vein of the forelimb was catheterized to inject the drug. In the 10 group, the left tibia was prepared for
injection and after perforation of the bone, anesthetics {midazolam (0.375 mg/kg) and ketamine (10 mg/kg) were
injected into the bone marrow. According to the performed studies, the anesthesia times in the two methods of 10
and IV injection were not significantly different. In both methods, induction, maintenance of anesthesia and
recovery were performed smoothly without any stress. By examining the results of the parameters measured in
this study such as heart rate, respiration rate, body temperature, saturation of hemoglobin with oxygen, exhaled
carbon dioxide, and recovery time, different stages of anesthesia and sedation quality, induction of anesthesia and
recovery, significant differences were not found between the two groups. In the study of blood platelets, only a
significant difference was observed in the total number of red blood cells and white blood cells in the blood sample
after recovery between the IV group and to the 10 group. There was no statistically significant difference in blood
glucose and cortisol levels between the two groups in blood biochemical studies. Therefore, according to the results
of this study, it can be concluded that 10 injection of midazolam-ketamine in terms of lack of access to vein is a
rapid and effective method of induction of general anesthesia in dogs.

Key words: Anesthesia, Intraosseous, Dog, Ketamine, Midazolam

* Corresponding Author: Soroush Sabiza, Associate Professor, Department of Clinical Sciences, Faculty of
Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran
E-mail: s.sabiza@scu.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

Iranian Veterinary Journal || 102






