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General Anesthesia in Geriatric Dogs with Propofol-Isoflurane, Propofol-
Sevoflurane, Alphaxalone-Isoflurane, Alphaxalone-Sevoflurane and Their
Comparison of Biochemical, Hemodynamic and Cardiopulmonary Effects

Zeynep Bilgen Sen & Nuh Kilig

ABSTRACT

Background: Geriatric is defined as the life-cycle in which the physical state, organ functions, sensory functions, mental
function and immunity progressively regress. Aging causes progressive and irreversible changes in the functional capacities
of organ systems, which in turn alter the response to stress and anesthetic drugs. Propofol is an anesthetic agent with seda-
tive and hypnotic effects. Anesthesia induction with propofol is fast and smooth. Alphaxalone (3a-hydroxy-5o-pregnane-
11,20-dione) is a central nervous system depressant in the form of synthetic neuroactive steroids. This allows anesthesia
and muscle relaxation by increasing the inhibition of gamma amino butyric acid type A (GABA) receptors. The aim of
this study is to compare effects of propofol-isoflurane and propofol-sevoflurane with relatively a new anesthetic combina-
tion alphaxalone-isoflurane and alphaxalone-sevoflurane on hematological, biochemical and physiological parameters.
Materials, Methods & Results: Dogs were randomly divided into 4 groups and anesthesia protocols were applied. After
induction of anesthesia with 6 mg/kg propofol in groups 1 and 2, isoflurane anesthesia was continued in group 1 and
sevoflurane in group 2. After induction of 3 mg/kg alphaxalone anesthesia in groups 3 and 4, isoflurane anesthesia was
continued in group 3 whereas sevoflurane in group 4. Vena cephalica was catheterized for blood collection. At the pre-
anesthetic period, 15, 30, 45, 60 min and 60 min after the anesthesia, complete blood counts were performed. Serum ALT,
AST, urea, creatinine values were measured during preanesthesia, perianesthesia 15-30 min and 60 min after anesthesia.
Cardiopulmonary parameters and reflexes were evaluated before anesthesia and recorded at perianesthetic 5, 10, 15, 30,
45, 60 min and 60 min after full recovery. Patients were monitored during anesthesia. The average age of the dogs in the
study was 10.83. All of the dogs were anesthetized in a few seconds with intravenous injection of propofol or alphaxalone.
During anesthesia the respiratory rate (f;,) was recorded by counting the movements of the reservoir bag. A pulse oximeter
was used to monitor pulse rate (f,) and haemoglobin oxygen saturation (SpO,). Body temperature was measured from
rectum with a thermometer. Geriatric dogs were anesthetized for a variety of clinical reasons, concerning laparatomy
(12.5%), orthopedic (7.5%), soft tissue (60%), dental (10%) and ophthalmologic surgery (10%). Duration of anesthesia
was 94.44 (+ 12.6) for group I, 81(x 10.54) for group II, 93.88 (+ 11.6) for group III and 64.5 (= 3.97) min for group IV.
Serum urea and creatinine concentrations were not significantly different in the four groups.

Discussion: The mean duration of anesthesia recovery was 6.0 + 2.0 in group 1, 4.6 + 1.45 in group 2, 3.7 + 1.23 in group
3 and 9.7 + 3.09 min in group 4. In group 4 recovery was longer than other groups and statistically significant (P < 0.05).
In our research, the recovery is shorter in the isoflurane treated groups than in the sevoflurane treated groups. When the
effect of different groups on heart rate was examined, the difference between them was not significant. Duration and depth
of the anesthesia with propofol-isoflurane, propofol-sevoflurane, alphaxalone—isoflurane and alphaxalone-sevoflurane were
found to be satisfactory for surgery. Four anesthetic agents applied in geriatric dogs did not adversely affected the hemato-
logical and biochemical parameters. In conclusion anesthesia on geriatric dogs after induction of propofol and alphaxalone
maintained with isoflurane or sevoflurane found to be safe. However, they did not provide analgesia in painful operations,
so it would be appropriate to use analgesics in the pre or intraoperative period.
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INTRODUCTION

Geriatric is defined as the life-cycle in which
the physical state, organ functions, sensory functions,
mental function and immunity progressively regress.
[10]. Aging causes progressive and irreversible changes
in the functional capacities of organ systems, which in
turn alter the response to stress and anesthetic drugs [6].
Respiratory functions like lung elasticity, resistance,
inspiratory and vital capacity are decreasing [19,23].
In geriatric patients hepatic metabolizing capacity is
reduced [8]. Renal blood flow, glomerular filtration,
tubular function, and creatinin clearance is reduced in
diseased animals [26].

Propofol is an anesthetic agent with sedative
and hypnotic effects [33]. Anesthesia induction with
propofol is fast and smooth. It is also a useful agent
for induction of anesthesia in geriatric patients [24].

Alphaxalone is a central nervous system de-
pressant in the form of synthetic neuroactive steroids.
This allows anesthesia and muscle relaxation by in-
creasing the inhibition of gamma amino butyric acid
type A (GABA) receptors [1,14]. Alphaxalone first
started to be used in 1971 with the name alphadolone,
a neuroactive steroid. This formula has been used in
humans and veterinary medicine but severe side effects
such as anaphylactic reactions have occurred [32].
Alphaxalone provides rapid, smooth and effective
induction of anesthesia. Recovery from anesthesia is
similar to that of propofol [30].

The objectives of this study is to determine the
effect of these anesthetics on hematological, biochemi-
cal and physiological parameters in geriatric dogs
and thus determine which anesthetic agent is safer or
superior in geriatric patients.

MATERIALS AND METHODS

Geriatric patients

Forty geriatric dogs undergoing general anes-
thesia for variety of clinical reasons in Adnan Menderes
University Veterinary Faculty Surgery Departement
were enrolled in the study. Dogs were withheld from
food for 12 h before anesthesia. The anamnesis of all
geriatric dogs rested and a full clinical examination
including inspection of the colour of the mucous mem-
branes, abdominal palpation, thoracic auscultation,
lymph node examination, measurements of respira-
tory rate (f,), heart rate (f,), and rectal temperature

(T). Subsequently withdrawal, ear, tail, rear and hind
pedal, pupillar reflexes were assessed. Vena cephalica
was catheterized for blood collection.

Anesthesia protocols and data collection

Dogs were randomly placed into 4 groups and
anesthesia protocols were applied. After induction of
anesthesia with 6 mg/kg propofol (Propofol 1%®)! in
groups 1 and 2, isoflurane anesthesia was continued in
group 1 and sevoflurane in group 2. After induction of
3 mg/kg alphaxalone (Alfaxan®)? anesthesia in groups
3 and 4, isoflurane (Isoflurane®)? anesthesia was contin-
ued in group 3 whereas sevoflurane (Sevorane Likit®)*
in group 4. Anesthesia was maintained with 2-4%
isoflurane or 4-6% sevoflurane delivered in 100 per cent
oxygen. At the preanesthetic period, 15, 30,45, 60 min
and 60 min after the anesthesia, complete blood counts
were performed (Abacus Junior Vet 5)°. Serum ALT,
AST, urea, creatinine values were measured (Reflotron
Plus)® during preanesthesia, perianesthesia 15-30 min
and 60 min after anesthesia. Cardiopulmonary param-
eters and reflexes were evaluated before anesthesia and
recorded at perianesthetic 5, 10, 15, 30, 45, 60 min and
60 min after full recovery.

All dogs were intubated with a endotracheal
tube after propofol or alphaxalone induction. During
anesthesia the respiratory rate (f,) was recorded by
counting the movements of the reservoir bag. A pulse
oximeter was used to monitor pulse rate (fH) and hae-
moglobin oxygen saturation (SpO,). Body temperature
was measured from rectum with a thermometer.

At the end of surgery, isoflurane or sevoflurane
administration was ceased. Endotracheal tube was
extubated when swallowing reflex was noticed. All
anaesthetics were administered by a single anaesthetist
like the assesment of the quality of the recoveries.

Statistical analysis

All statistical analysis were performed with
commercially available programme (SPSS 22)”. Non-
parametric datas were evaluated with Kruskal-Wallis
tests. If necessary binary comparisons were made us-
ing the Mann-Withney U test. Statistical significance
of the changes in parameters in each anesthetic group
over time were examined with Friedman test. Binary
comparisons were made using the Wilcoxon test.

Reflex parameters were analyzed with Chi-
square test. Statistical significance of the changes in
parameters in each anesthetic group over time were
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examined with Cochran Q test. Binary comparisons
were performed using the McNEmar test, if required.

RESULTS

The average age of the dogs in the study was
10.83. All of the dogs were anesthetized in a few
seconds with intravenous injection of propofol or
alphaxalone.

Geriatric dogs were anesthetized for a variety of
clinical reasons, concerning laparatomy (12.5%), ortho-
pedic (7.5%), soft tissue (60%), dental (10%) and oph-
thalmologic surgery (10%). Duration of anesthesia was
94.44 (= 12.6) for group I, 81(x 10.54) for group 11, 93.88
(x 11.6) for group Il and 64.5 (= 3.97) min for group IV.

Reflex parameters

The difference between the disappearance
times of ear, tail, front pedal, rear pedal and pupillary
reflexes of anesthesia groups was not significant (Table
1). The mean recovery time of the alphaxalone-sevoflo-
rane group was longer and statistically significant than
the other groups (P < 0.05). Recovery period was 6 +
2 min in group 1, 4.6 + 1.4 in group 2, 3.7 = 1.2 min
in group 3 and 9.7 + 3.1 min in group 4.

Complications

A dog anesthetized with propofol-isoflurane
was euthanized because of the large tumoral mass who
can not be surgically removed. And a dog anesthetized
with alphaxalone-isoflurane with a large tumoral mass
in mesentery died in 60" min of anesthesia due to
respiratory arrest.

Arrhytmia was detected in two patients at 60
min after recovery with alphaxalone-isoflurane anes-
thesia. This two dogs were anesthezied for cataract
surgery.

Five geriatric dogs underwent mastectomy,
two with propofol-isoflurane, three with propofol-

sevoflurane anesthesia, however none of them provided
adequate analgesia.

The effect of anesthesia on physiological parameters

The effects of anesthesia groups on body
temperature and heart rate were not significantly dif-
ferent. However in all groups T showed a statistically
significant decrease compared to 0. min (P < 0.001).
There were statistically significant differences between
the groups in respiratory rate and haemoglobin oxygen
saturation (P < 0.05) [Table 2].

The effect of anesthesia on hematological parameters

Hemoglobin, leukocyte and platelet levels were
examined in each group, the difference according to
time was not significant. The effects of different anes-
thesia groups on erythrocytes and hemoglobin levels
were examined, a lower values (below the physiologi-
cal limit) were obtained in the alphaxalone-sevoflurane
group at 15th min compared to the other groups (P <
0.05) [Table 3].

The effect of anesthesia on serum biochemistry

When the effect of different anesthesia types
on serum ALT level was examined, it was determined
that lower values were obtained within the physi-
ological limits of the alphaxalone-sevoflurane group
compared to other anesthesia groups at 30" and 60™
min after recovery, and that the difference was statisti-
cally significant (P < 0.05). However, the mean ALT
level before anesthesia in this group was lower than
the other groups.

The difference between anesthesia groups at
30th and 60™ min after recovery on the serum AST
level was not significant compared to the preanesthetic
period (Table 4).

Serum urea and creatinine concentrations were
not significantly different in the four groups.

Table 1. Reflexes, total anesthesia and surgical anesthesia periods of groups.

Parameter Anesthesia Groups
X £5% 1 2 3 4

Standing reflex dissaparence (s) 5.77+1.92 5.10+ 1.61 6.66 + 0.65 7.00 £ 0.70

Ear reflex dissaparence (min) 542 +1.80 5.56 £ 1.75 5.10+1.70 5.90 + 1.86

Tail reflex dissaparence (min) 5.90 + 1.96 6.85+£2.16 6.04 £2.01 6.13+1.93

Front pedal reflex dissaparence (min) 4.00 = 1.26 4.80 = 1.51 4.66 + 1.55 4.10+1.29

Rear pedal reflex dissaparence (min) 4.76 = 1.58 433 +1.37 420+ 1.40 4.97 = 1.65
Pupillary reflex reflex dissaparence (min) 47.03 +£15.67 5797 +18.34 41.55+13.85 44.18 £13.98
Total anesthesia period (min) 9444 +12.60 81.00+10.54 93.88+11.60 64.50=+3.97
Surgical anesthesia period (min) 88.44 +£29.48 76.40+24.17 85.66£28.55 58.80+ 18.60
Recovery time (min) 6.00 £2.004  4.60+1.45% 3.70+1.23*  9.70 = 3.098

s: second; min: minutes. ~®Different letters in the same rows are statistically significant (P < 0.05).
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Table 3. Effects of different anesthesia groups on hemoglobin, erythrocytes, leukocyte, hematocrit and platelet levels over time.

Time (min)
Variable = Group 0 15 30 45 60 60 after recovery
1 11.81 +£2.01* 11.27 +1.5240 1039 £1.275® 966+ 1.175 959+ 1.15%P  10.90 £ 1.637C
Hb 2 14.07 £ 1.32% 11.38 + 1.08<P 11.93 + 1.54¢P 10.10 = 1.14¢® 9.60 = 0.80° 12.07 + 0.744P
(g/dL) 3 14.72 +0.934P 1277 £0.914¢ 11.95 + 1.015¢ 1173 +1.138 11.58 +1.148 13.23 +0.675P
4 14.62 + 1.144 9.87 % 0.625¢ 9.35+0.51° 9.29 + 0.58" 9.51 +0.63" 12.18 = 0.75%¢
1 5.25 +0.73%¢ 4.90 + 0.465C 4.59 +0.32° 4.29 + 0.30° 4.29 + 0.30" 4.71 £0.52°
RBC 2 6.06 + 0.534P 5.06 + 0.48¢D2 5.08 + 0.628P 437 +0.508P 4.12 0.398 5.21 £ 0.34P
(107/L) 3 6.23 + 0.46*° 5.50  0.434B 5.19 £ 0.50® 5.08 £0.51® 4.98 +0.53" 5.82 + 0.24kC
4 5.54 +0.57 3.68 +0.37% 3.71 +0.30 3.52 +0.37" 3.71 +0.33" 4.55 0.43°
WEC 1 17.88 = 5.43°8 16.05 = 3.995¢ 15.44 = 4.08" 15.90 = 4.93¢ 15.04 = 4.76" 15.82 = 5.095C
2 14.65 + 1.54 10.69 + 2.03°¢ 9.49 + 1.88P 8.70 + 1.70° 11.47 £222°%% 14,85 £ 2.4]48C
(IL?I(I)?)/ 3 15.17 £ 4.03 12.24 + 3258 10.73 = 2.33" 10.73 = 2.78" 10.30 +2.738 14.20 £ 4.33%
4 11.05 = 1.474 9.25 + 0.80° 9.06 +0.91" 8.27 + 0.80® 8.36 +0.73" 11.02 + 1.124
1 36.65+5.074C 3430 + 3.265C 31.99 +2.2885C 29.89 +2.27" 2080 £2.228  34.05 + 3.9485C
HCT
2 40313512 33.89 £3.25 33,63+ 4.145%E 2019 £346°°E  27.35 +2.46° 34.58 + 2.00CE
(%) 3 41.14£3.22°¢  36.06 £ 2,615 33.82 £3.158 33.37 £ 3.488 3251 £3.508  37.95 +2.005¢
4 37.62 £3.694 24.84 + 2,348 25.19 +2.038 23.40 £2.278 25.07 = 2.16° 30.88 +2.834
1 44880 £83.77  432.80+52.10  373.50%53.60  433.50+51.76  509.5+129.58  443.88 +88.72
PLT 2 409.60 £59.16  365.00+54.16 372405370  341.80£43.88 393305747  450.20 +62.13
(10°WL) 3 459.80 £ 60.59*  434.70 £ 60.84°C  410.00 + 56.80°C  388.60 + 55.465C  358.90 +49.298  422.00 + 54.56°C

4 412.80 £ 54.68*  357.20 £45.45%° 35240 +£41.18%¢  309.10 +48.83%  324.3 +31.5248¢  399.60 + 55.334P

HB: hemoglobin; RBC: erythrocytes; WBC: leukocyte; HCT: hematocrit; PLT: platelet; Min: minutes. **Significant difference between groups at that
time point (P < 0.05). #BCPESjgnificant difference between time points at anesthesia protocol (P < 0.05).

Table 4. Effects of different anesthesia groups on ALT, AST, urea and creatinine levels over time.

Time (min)
Variable Group 0 30 60 after recovery
1 56.30+11.16° 47.10 £10.03? 56.11 £9.922
ALT 2 60.85 + 10.6942 3249+ 597%  42.66 + 11.858®
(U/L) 3 67.31 £18.63° 44.75 + 8.44° 7437 £ 17.27°
4 31.74 £ 6.51° 20.45 £ 1.33% 2521 £2.52°
1 26.10+£6.12 17.40 £ 3.50 21.78 £ 6.66
AST 2 57.59£19.73 23.13+£5.45 39.14 £ 11.77
(U/L) 3 48.85+11.23 29.96 +3.40 74.37 £ 24.68
4 33.71 + 7.48A¢ 18.03 +2.59® 20.74 + 3.085¢
1 19.77+£4.61* 19.72 £ 4.37 19.26 +4.94
Urea 2 29.35+6.75° 35.09 £ 9.65 33.87+8.73
(mg/dL) 3 40.23 +£6.38" 45.14 +£13.12 4514 £13.12
4 27.72 £ 1.99* 26.86 = 0.99 23.96 £ 2.86
1 0.73 £0.124 0.65+0.134 0.85+0.16%
Creatinine 2 1.02+0.18 0.52+0.09 0.60+0.11
(mg/dL) 3 0.78 £ 0.05 0.81 £0.04 0.90+0.18
4 0.93 +£0.05 0.84 +£0.04 0.89 £0.05

ALT: alanine aminotransferse; AST: aspartate aminotransferase; Min: minutes. **Significant difference between
groups at that time point (P < 0.05). #BCSignificant difference between time points at anesthesia protocol (P < 0.05).
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DISCUSSION

In a study, the anesthetic efficacy and cardio-
pulmonary effects of propofol with alphaxalone in
dogs is compared. Immediately after the administra-
tion of both medications, the patients were intubated
and provided adequate induction of anesthesia [2].
Similarly the entubation can be done within 1 min
after the end of injection of alphaxalone [9]. Induction
was good-excellent in a research investigating the ef-
fects of different doses of alphaxalone [18]. Our study
suggests that the induction provided by propofol and
alphaxalone is adequate, smooth and similar.

The mean duration of anesthesia recovery was
6.0 = 2 in group 1, 4.6 + 1.45 in group 2, 3.7 + 1.23
in group 3 and 9.7 £ 3.09 min in group 4. In group 4
recovery was longer than other groups and statistically
significant (P < 0.05). The reason is in this group a
geriatric dog’s recovery takes 60 min to raise the aver-
age of the group. In a study, the effects of sevoflurane
and isoflurane anesthesia on cardiovascular system in
dogs treated with experimental laparotomy is investi-
gated. The recovery was faster with sevoflurane [3].
In another study the effects of sevoflurane, isoflurane
and halothane on hemodynamic parameters and an-
esthesia recovery is compared. For 2 MAC, recovery
was shorter with isoflurane, then sevoflurane and then
halothane [21]. In our research, the recovery is shorter
in the isoflurane treated groups than in the sevoflurane
treated groups.

All anesthesia groups caused a decrease in
body temperature below the physiological limits.
However, there was no significant difference between
the groups.

The effect of different groups on heart rate
was examined, the difference between them was not
significant. In ovariohysterectomy operation on dogs
total intravenous anesthesia with alphaxalone and
propofol is performed. According to this research, the
increase on heart rate due to alphaxalone and propofol
was not statistically significant and the cardiopulmo-
nary effects of both were similar [28]. Heart rate was
increased with desflurane, sevoflurane, isoflurane,
enflurane and halothane by concentration [20]. We
can say that the increase in heart rate may be caused
by both alphaxalone and propofol, and isoflurane and
sevoflurane. In our research, two patients anesthetised
with alphaxalone-isoflurane had arrhythmia in 60 min
after recovery. Researchers investigated the effect

of alphaxalone and etomidate on cardiopulmonary
parameters in dogs, and none of the patients with al-
phaxalone had arrhythmia [25]. Isoflurane anesthesia,
did not cause any heart rhythm disturbance in dogs.
However, preanesthesics and anesthetics may cause
changes in cardiac autonomy and result in important
or unimportant forms of arrhythmias [12]. Isoflurane
does not sensitize myocardium to catecholamines [27].
Different studies have demonstrated cardioprotec-
tive effect of isoflurane on myocardial ischemia and
reperfusion injury by increasing diastolic function
[13,29,31]. However, the heart reserve of geriatric ani-
mals is reduced. This can cause changes in the response
to anesthetic drugs [6]. Arrhythmia, which occurs in
two cases in our study, is thought to be caused by the
geriatric nature of the patients.

The respiratory rate showed a statistically
significant decrease (P < 0.001) at the 15" min in the
propofol-isoflurane group and at the 5* min in the
alphaxalone-isoflurane and alphaxalone-sevoflurane
groups. These declines were within physiological
limits. Respiratory rate did not change significantly in
the group receiving propofol-sevoflurane anesthesia,
but the recorded datas were above the physiological
limit. Hemodynamic parameters in dogs undergoing
sevoflurane, isoflurane and halothane anesthesia are
evaluated in a research and three anesthetic agents
caused a statistically significant decrease in respiratory
rate (P < 0.05) [21]. In comparison of the effects of
propofol and alphaxalone on dogs, a decrease in the
physiological borderline in respiratory rate in both
anesthesia protocols is found [28]. In the light of these
studies and the results obtained in our research, it has
been concluded that alphaxalone, propofol, sevoflurane
and isoflurane may cause respiratory depression due
to dose.

In our research, forty geriatric patients were
anesthetised, only one patient had apnea after induc-
tion with alphaxalone. During this time the patient was
entubated and mechanical ventilation was started. On
the 15th min of the anesthesia, the spontaneous respi-
ration of the patient returned. A researcher examined
the effects of intramuscularly applied alphaxolone on
rabbits, none of the animals encountered an apnea [22].
The spontaneous ventilation of patients after induction
of anesthesia with intravenously given alphaxalone and
propofol is evaluated. Propofol has been found to be a
higher risk of apnea than alphaxalone [17]. Contrary to
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the studies mentioned, it was thought that in our study,
apnea occured in a dog induced with alphaxalone,
because of the individual sensitivity of the patient or
the rapid intravasculary injection.

Peripheral oxygen saturation (SpO,) in all an-
esthetic protocols showed a statistically significant de-
crease in the 5th min of anesthesia (P < 0.001). Unlike
the other groups, hypoxia (SpO, < 92) was observed in
the propofol-sevoflurane anesthesia until the patients
recovery from the 15th min. Isoflurane and sevoflurane
anesthesia in dogs is compared, SpO, was below 96%
(hypoxic onset) in patients with both anesthetic agents.
However, since blood gas analysis is not carried out
in the study, it has been argued that this hypoxic value
may be caused by pulsoximeter [4]. But in our study the
presence of hypoxia only in the propofol-sevoflurane
group does not support this opinion.

At 65" min of anesthesia, a dog was euthanized
because of the size of the abdominal tumoral mass and
the lack of possibility of extirpation. A patient died due
to heart and respirotary arrest in 60" min of anesthesia.
There was a big tumoral mass in this patient that in-
volved mesentery and intestines. Reported anesthesia-
related mortality is 0.17% in healthy dogs and 1.33%
in unwell dogs [5]. The effect of age on perianesthetic
morbidity and mortality in dogs is investigated in a
study, suggesting that the mortality risk for geriatric
dogs is twice as much as for young animals [15]. In
our research, mortality was consistent with the above-
mentioned literature and does not imply the reliability
of the anesthetics we use.

We performed mastectomy in 5 out of 40
patients in the study. It was found that all the dogs
who underwent mastectomy did not have sufficient
analgesia during the operation. Two of these patients
were anesthetized with propofol-isoflurane and 3 with
propofol-sevoflurane. For this reason, it has been con-
cluded that analgesics should be added to the anesthesia
protocol during painful procedures.

According to our study, the anesthesia pro-
tocols did not significantly affect hemoglobin and
leukocyte levels over time. In assessing hematocrit
and erythrocyte levels of anesthesia groups according
to time, there was a statistically significant difference
(P < 0.05) in the alphaxalone-sevofluran group at 15
min (P < 0.05) and below the physiological limit.
Propofol-sevoflurane and alphaxalone-sevoflurane
anesthesia caused a statistically significant decrease

in hematocrit value at 15" min (P < 0.001). In the
propofol-isoflurane group, this value showed a sta-
tistically significant decrease at 45" min compared
to baseline (P < 0.05). Below the physiological
limit. The alphaxalone-isoflurane protocol resulted
in a statistically significant decrease (P < 0.05) in
the hematocrit value below the physiological limit
at the 30th min compared to the baseline. Exept the
alphaxalone-isoflurane group the hematocrit value
was below the physiological limit at 60 min after
recovery. Unlike our study, a researcher reported that
haematocrit before and after anesthesia in geriatric
dogs is within physiological limits [16]. According
to a research there was no correlation between blood
propofol concentration and hematocrit value [11].
But there was no operative intervention in one of the
mentioned studies, and the hematocrit value of all
patients was not evaluaed at in the other.

The effect of different anesthesia groups on the
platelet concentration in consistent with time was not
statistically significant.

ALT level in different anesthesia groups was
assessed, serum ALT levels were lower at 0, 30" and
60 min after recovery in the alphaxalone-sevofluran
group (P < 0.05) than the other groups. Which is why
this group has a low serum ALT level in the preanes-
thetic period.

Serum urea concentration in different anesthe-
sia protocols was evaluated the mean value in the group
of alphaxalone-isoflurane at baseline was significantly
higher than the other groups (P < 0.05). But this was
not significant for the study.

In a study isoflurane and sevoflurane were
reported to be non-toxic to the liver for dogs [4].
Both anesthetic agents did not have any effect on
biochemical parameters in dogs [3]. There is no differ-
ence between the effects of sevoflurane and isoflurane
in patients with renal insufficiency. Both anesthetic
agents do not impair renal function in patients with
renal insufficiency [7]. The parameters related to liver
and kidney in our study are in parallel with the find-
ings of the above mentioned research. It is understood
that isoflurane and sevoflurane do not impair liver and
kidney function in this direction.

As a result, it has been determined that
alphaxalone and propofol provide adequate and
smooth induction of anesthesia in geriatric dogs. It
was observed that the depth and duration of propofol-
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isoflurane, propofol-sevoflurane, alphaxalone-isoflu-
rane, alphaxalone-sevoflurane-induced anesthesia
were sufficient in terms of surgical interventions.
However, it was concluded that the anesthetics used
did not provide analgesia in painful operations, so it
would be appropriate to use analgesics in the pre or
intraoperative period.

The recovery of geriatric dogs from different
anesthesia combinations was of good quality. Patients
anesthetised with isoflurane were found to wake up
faster than those who received sevoflurane.

It was found that the anesthetics used decreased
the body temperature below the physiological limit.
During perianesthetic period, all geriatric patients
should be monitored and the possible complications
should be avoided such as hypothermia, hypoxia or
apnea.

CONCLUSIONS

In conclusion, safe anesthesia was provided by
isoflurane or sevoflurane after induction of propofol
or alphaloxone in geriatric dogs. Analgesics should
be added to the anesthesia protocol during painful
procedures.
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