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ABSTRACT
Key words: .
Tramadol, The present study was designed to compare between the effect of tramadol Hcl and
fentanyl, fentanyl citrate on some hematological and serum biochemical parameters in dogs. For this
hematological,  purpose, ten adult mongrel dogs were randomly allocated into two equal groups: Group 1; dogs
gg’gihem'ca" received tramadol hydrochloride 2 mg kg™ IV; Group 11; dogs received fentanyl citrate 5 pug kg

L IV. The measured hematological variables were: red blood cell count, packed cell volume,
hemoglobin concentration, total leucocytic count, differential leucocytic counts and platelet
count. Serum samples were assessed for concentrations of total protein, albumin, glucose, urea,
creatinine and serum enzymatic activities of alanine and aspartate transaminases. All
parameters were recorded at baseline, following administration of analgesic agents (0 time) and
for 1.5 hour later at 15 minutes interval. Data were analyzed using a paired- samples t-test (p <
0.05). As a result, tramadol induced a significant (p < 0.05) decrease in total leukocytic and
neutrophil counts while, a significant (p < 0.05) increase in total leucocytic, lymphocyte and
neutrophil counts were recorded at some time periods in fentanyl group. Blood platelets
significantly increased in both groups. Serum urea levels significantly increased in tramadol
group while, in fentanyl group, at some periods it showed a significant (p < 0.05) decrease as
well as creatinine. Red cell parameters as well as other serum biochemical parameters did not
show any significant changes in both group. It was concluded that, Fentanyl might have some
virtues on leukogarm and some biochemical parameters in dogs. Subsequently, its use may be

advantageous over tramadol for canine patient suffering from leukopenia and renal disorders.
Corresponding Author Amal Abd-El-Azem Hamad: amal.abdelhakam@vet.usc.edu.eg

1. INTRODUCTION

Generally, an important axis for minimizing
the potential side effects associated with anesthetic
procedure in dogs is the production of balanced

Tramadol is a centrally acting ‘atypical’
opioid analgesic producing a synergistic analgesic
effect provided by a p-opioid receptor affinity
anesthesia (Heavner, 1996) which can be achieved coupled .Wlth inhibitions qf synaptic reuptake of
by incorporation of different classes of analgesic monoamine  neurotransmitters - such _as S-
agents into various anesthetic protocols. The use of hydro>_<ytryptam|ne (5-HT) and norepinephrine
these analgesics possess several advanta.ges in terms (Hennies et al., 1988; Raffa et al., 1992). A product

of tramadol’s hepatic metabolism, o-desmethyl

of reducing the amount of anesthetics required to tramadol (M1), possesses 200300 times the affinity
produce surgical anesthesia, stabilizing anesthetic for 1 receptors than tramadol itself (Grond and
depth, decreasing overall patient morbidity Sablg t7ki 2%0 2)

associated with surgery and anesthesia and

contributing to reduction of post -operative pain

(Muir, 2002; Lamont, 2008). As one of the For post-operative analgesia, preoperative
important class of analgesics in dogs is opioids, it ~ administration of tramadol 2 mg kg-1 IV was
seems necessary to study in depth the effect of previously assessed by Mastrocinque and Fantoni
individual types of this analgesic category on some (2003) and results revealed that, at the studied dose
hematological and serum biochemical parameter. tramadol can be used safely to control early pain
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following ovariohysterectomy in dogs. Besides,
Tramadol has been reported to be an effective
analgesic in chronic pain conditions that have opioid
resistance (Raffa, 2001).

Administration of tramadol at a dose of 1, 2,
and 4 mg kg* IV did not induce any significant
changes in hematology or blood biochemistry
(McMillan et al., 2008). Furthermore, no difference
was demonstrated in glucose concentration between
tramadol and morphine treated dogs when both
analgesics were used preemptively to control early
postoperative pain in canine ovariohysterectomy
(Mastrocinque and Fantoni, 2003).

Fentanyl is a synthetic p-opioid agonist
(Hellyer et al., 2001), opioids are morphine-like
compounds that bind to opioid receptors raising pain
threshold or decreasing perception of pain by acting
at the receptors in the dorsal horn of the spinal cord
and mesolimbic system (Yaksh, 1997; Benson, 2002),
binding to these receptors resulting in subsequent
reduction in release of transmitter substances, such as
substance P, dopamine and nor epinephrine thereby
inhibiting synaptic transmission of nociceptive input
(Inturrisi, 2002; Benson, 2002). There are at least
three different opioid receptors: mu, delta, and kappa
(u, 9, ), analgesia is thought to involve the activation
of p receptors (largely at supraspinal sites) and «
receptors (mainly in the spinal cord) (Heavner and
Cooper, 2008).

In clinical circumstances, Fentanyl is
particularly suitable as an intraoperative analgesic
because of its short onset and duration (Monk et al.,
1988; Mendes and Selmi, 2003). Based on its short
duration of action, fentanyl should be administered
as a constant-rate infusion or as multiple boluses to
provide analgesia either in intraoperative or
postoperative periods (Hughes and Nolan, 1999).

Opioids may be administered preoperatively
without the risk of renal problems or bleeding
disorders associated with the use of nonsteroidal anti-
inflammatory drugs (Mathews et al.,, 1996).
Furthermore, p-Agonists tend to produce oliguria in
the clinical setting, and this is in part due to increased
antidiuretic hormone release leading to altered renal
tubular function (Mercadante and Arcuri, 2004).

Administration of fentanyl at a very large
doses or prolonged infusions may cause saturation
of inactive tissues, with termination of its clinical

effects becoming dependent on hepatic metabolism
and renal excretion (Gutstein and Akil, 2001).
Moreover, prolonged infusions may be associated
with a reduction in hepatic blood flow and hence
metabolism (Sano et al., 2006).

The purpose of this study was to compare
the effect of tramadol Hcl and that of fentanyl
citrate. on some hematological and serum
biochemical parameters in dogs.

2. MATERIALS AND METHODS

Approval to perform the study was obtained
from the Ethics Committee of the Faculty of
Veterinary Medicine, University of Sadat City.

2.1 Animals

Ten adult mongrel dogs (five males and five
females), aged 1.92+0.45 years and weighing
18.24+1.4 kg were selected for this study, dogs were
considered to be healthy on the basis of physical
examination, complete blood count and blood
chemistry profile.

2.2 Experimental design

Animals were randomly allocated into two
equal groups (each group included three males and
two females): Group 1; dogs were assigned to
receive tramadol hydrochloride (Amadol 50 mg mL"
. ADWIA company, 10th of Ramadan city, Egypt)
at a dose of 2 mg kg™* IV. Group m; dogs were
administered fentanyl citrate (50 pug mL™ ;Janssen
Pharmaceutica, Beerse, Belgium) at a dose of 5ug
kg™ IV.

2.3 Assessment of hematological and serum

biochemical parameters

For assessment of these variables, al8 gauge
intravenous catheter was inserted aseptically into
left cephalic vein for blood samples collection. A
total of 4 ml of blood was collected at each time
point. To evaluate different hematological
parameters including red blood cell count (RBCs),
packed cell volume (PCV), hemoglobin
concentration (Hgb), total leucocytic count (TLC),
differential leucocytic counts and platelet count, a 1
ml of blood sample was transferred into EDTA vials
and all parameters were determined using standard
methods described by Feldman et al. (2000).
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Clinical biochemical analyses including
serum concentrations of total protein (TP), albumin,
glucose, urea, creatinine and serum enzymatic
activities of alanine transaminase (ALT) and
aspartate transaminase (AST) were assessed using 3
ml of the collected blood sample which were
transferred into 10 ml centrifuge tubes without
anticoagulant and centrifuged at 3000 rpm for 5
minutes for serum separation. All of the studied
biochemical parameters were determined by
spectrophotometry using commercial colorimetric
kits supplied by Biodiagnostic (Egypt).

2.4 Assessment of degree of analgesia
The degree of analgesia was scored using a
scale ranging from 0 to 3 as previously described by
Torad et al. (2009):
(0): Normal response to a painful stimulus
(1): Mild analgesia; depressed reaction to a
painful stimulus
(2): Moderate analgesia; no response to
skin pricks
(3): complete analgesia; no response to
muscle pricks
All of the studied parameters were recorded
at baseline (prior administration of analgesics),
following administration of analgesic agents (0 time)
(45 minutes following tramadol (Group 1) and 7
minutes following fentanyl citrate (Group 1), and for
1.5 hour later at 15 minutes interval (15, 30, 45, 60,
75 and 90 minutes).

2.5 Statistical analysis

All analyses were performed using the
Statistical Software Package (SPSS Version 14.0).
Data were analyzed using a paired- samples t-test to
compare values of hematological and biochemical
parameters obtained at each recording period with
baseline values. Values obtained were expressed as
mean + S.E. The differences were considered to be
significant when P < 0.05.

RESULTS

Data presented in Table 1&2 revealed that,
red cell parameters did not show any significant
changes in both groups following either tramadol or
fentanyl administration. On contrary, assessment of
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total and differential leukocytic counts in Group 1
revealed a significant (p< 0.05) decrease in total
leukocytic and neutrophil counts from 15minutes up
to 90 minutes recording time. On the other hand, a
significant (p< 0.05) increase in total leukocytic,
neutrophil ~ and  lymphocyte  counts  were
demonstrated at 15, 30, 75 and 90 minute periods in
Group 1. Eosinophil and monocyte counts did not
exhibit statistically significant changes using both
analgesics. Blood platelets were significantly higher
in both groups compared to baseline data along the
entire observation period except at 0 time in fentanyl
group whereas insignificant increase was noticed.

In regard to serum biochemical parameters, both
groups did not exhibit any significant changes in
total protein, albumin and serum glucose levels. On
contrary, in Group 1, serum urea levels were
significantly higher compared to baseline value from
0 time up to 75 minutes while, in Group m a
significant (p< 0.05) decrease was recorded at 15,
45 and 60 minutes. Furthermore, in Group 1, a
significant (p< 0.05) decrease in creatinine levels
was demonstrated at 30 and 60 minutes with no
significant changes being recorded in Group 1. There
was no difference between both analgesics
considering their effects on creatinine clearance and
serum enzymatic activities of ALT and AST
whereas insignificant changes were recorded. All
values are summarized in Table 3&4.

Considering the degree of analgesia obtained
by both analgesic agents, in Group 1, along the entire
observation period, mild analgesia was recorded in
four dogs with no detectable analgesia in remaining
one while, in Group 11, mild analgesia was recorded
in four dogs with moderate analgesia being
demonstrated in only one at the start of observation
period (7 minutes post injection). At 15 and 30
minute periods, better analgesic score was recorded
whereas moderate analgesia was observed in four
dogs with mild analgesia in only one dog. At 45
minute recording time, four dogs exhibited mild
analgesia with no analgesia in one dog followed by
no detectable analgesia in any of the studied dogs in
subsequent observation periods.
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Table 1: Hematological parameters in dogs assigned to receive tramadol Hcl (Group 1).

Time (min.)
Parameter

Bascline | Starttime 15 30 45 60 75 90
RBCs 5872026 | 5942000 | 5772031 | 5642002 | 5502035 | 5502041 | 567024 | 5532033
(x10%u1)
PCV (%) 3520£1.55 | 3562:0.52 | 34.62+180 | 33.872014 332211 33512248 | 34025144 | 3330£1.05

Hgb (g/dl) 11742052 | 11.88=018 | 1134063 11.28=0.04 | 11.002=070 | 11.17=0.83 11352048 11.05=049

TLC (x10¥ul) 21632003 | 2141=044 | 17.03=057* | 1608=032% | 1598=030* | 14 88=044* | 15.07=0.67* | 17.13=0.09*

Neutrophil 14342034 | 14255043 | 1167=044* | 11.17010* | 10.10=008* | 908=0.06* | 933=012% | 11.78=0.44*
(x10%/ul)

Eosinophil 0.84=0.06 | 0.8320.03 | 079=006 | 077=006 | 0.84=007 | 083007 | 0812005 | 0.78=0.07
x10%/ul)

Lymphocyte 483040 | 472037 3032058 266=023 343019 339009 3.46=0.16 3.06=0.07
(x10%ul)

Monocyte 157012 1.56=0.07 147007 143004 1.56+0.12 1.52+009 1.51=0.09 1 452004
(x10%/ul)

Platelet 14735014 | 15602=13 | 138092063 | 134962039 | 152552033 | 13217027 | 161.97=042 | 164 81=0.77
fx].[]':-l.lljl 4 3 * # * * *® *

RBCs, red blood cell count; PCV, packed cell volume; Hgb, hemoglobin concentration. All values are expressed as mean + SE.
*Values are significantly different at that time point compared to baseline value. Significance is set at p < 0.05.

Table 2: Hematological parameters in dogs assigned to receive fentanyl citrate (Group ).

Time (min.)
Parameter
Baseline Start time 15 30 43 60 73 a0
RBC; 6.10=0.35 5.94=0 47 579=058 5.84=013 6.03=0.10 6.03=0.06 6.07=0.09 6.13=021
(x10%ul)
PCV (%) 37132213 | 35.60=280 | 34.73=3.45 35.07.79 36.17=0.62 36.18=0.36 36432051 36.80=127
Hgb (g/dl) 1238=071 | 118620093 11.58=1.15 11.69+0.26 12.06=0.21 12.06=0.12 12.14=0.17 1227042

TLC (x10%ul) | 18.732096 | 10907=142 | 31.12=050% | 2724=034% | 2038052 20.04=0.94 | 28.69=0.95% | 28.55=033*

Neutrophil 1139=019 | 1226=062 | 20.13=0.12* | 17.56=089* 12.56=0.81 12.28=0.65 | 18.90=096* [ 18.74=0.80%
(x10%u1)

Eosinophil 0.83=0.06 0.84=0.07 087007 0.84=0.06 0.85=0.07 0.84=000 0.83=0.06 0.88=0.07
(x107/ul)

Lymphocyte 400=0.51 | 5.26=0.32 8.44=0 36" 7.23=0.67* 5.33=034 520=033 7 34=059% 724=0.59*
(x10°/ul)

Monocyte 1.53=0.14 1.53540.16 1.61=021 1.55=0.15 1.58=0.19 1.56=0.15 1.53340.15 1.62+0.19
(x107ul)
Platelet 186.67=12 | 1887512 | 21481=133 | 19930=106 | 232.17=124 | 22725080 | 22319000 | 201.23=1.51

RBCs, red blood cell count; PCV, packed cell volume; Hgb, hemoglobin concentration. All values are expressed as mean + SE. Values are
sianificantly different at that time point compared to baseline value. Sianificance is set at p < 0.05.
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Table 3: Serum biochemical parameters in dogs assigned to receive tramadol Hcl (Group 1).

Time (min.)
Parameter : :
Baseline | Starttime 15 30 45 B0 75 80
TP (g/dl) 6.4420.06 £.9420 .06 6.6520.23 £.42:0.29 £.2420.11 6.1520.54 7.02:0.44 6.4520.03
Albumin (g/dl) | 3.0520.17 2.83:0.03 2.7620.11 3.08:0.14 3.2020.11 3.1620.01 3621053 3.4020.01
Glucose 36.3621.08 | 86302056 34.8121.67 25.0821.82 83.87£1.72 22302103 | 85822085 | 86532075
(mg/di)
Urea (mg/dI) B7.50:1.44 | 83.20:233* | 8120:202° | 7803:081* | T7B81620.88* | S£1.1321.43* | 23082014 | 79.70:2.00
Creatinine 0.5820.01 0.6820.02 0.8820.02 0.6820.02 0.6920.01 0.8920.02 0.5920.01 0.68+0.01
(mg/di)
ALT (UIL) 45122107 | 458082039 43.3220.59 43.2620.24 43.3520.12 43712084 | 43382046 | 44132033
AST (UIL) 35.0720.99 | 34672004 34.8920.14 36.3320.23 33.942179 37132047 | 33922085 | 33812025
TP, Total protein; ALT, alanine transaminase; AST, aspartate transaminase. All values are expressed as mean + SE.
*Values are significantly different at that time point compared to baseline value. Significance is set at p < 0.05.
Table 4: Serum biochemical parameters in dogs assigned to receive fentanyl citrate (Group ).
Time (min.)
Parameter _ :
Baseline Starttime 15 30 43 B0 73 a0
TP (gidl) 4.4620.18 3.8820 52 4.32%0.30 4.10%0.37 3412041 4282034 42420.07 4082046
Albumin (g/dI) 2 850.50 2 8420 48 2 7420 14 2 558%0.35 2702017 2712020 262037 28120 48
Glucose 7320:0.89 | 78.25:045 | 76.0620.86 | 7561=0.87 | 75.172261 77682274 | 75442089 | 75332120
(mg/al)
Urea (mg/dl) E200%1.15 | 49.10:294 | 2873:240° | 47.12%160 | 4#4.76:048* | 2547:0.29° | 4795314 | G5143x0.96
Creatinine 0.69:0.05 0.70+0.05 0.70+0.05 0.66:0.03" 0.70:0.05 0.64+0.02% 0.89+0.05 0.670.04
(mgrdi)
ALT (UIL) 378221 14 | 47222211 d5.662093 | 46832227 | 4587=216 | 4758z225 | 47052186 | 46.53=1.47
AST (U/L) 3279:0.37 | 36.24z118 | 37.070.94 | 3495060 35382003 | 3563074 | 35262089 | 3489028

TP, Total protein; ALT, alanine transaminase; AST, aspartate transaminase. All values are expressed as mean + SE.

*Values are significantly different at that time point compared to baseline value. Significance is set at p < 0.05.
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4. DISCUSSION

The aim of this study was to compare between
the effect of tramadol Hcl and fentanyl citrate on

some hematological and serum biochemical
parameters in dogs.
Previous studies with tramadol have

documented that, a dose of 2 mg kg™ of intravenous
tramadol  provided sufficient  post-operative
analgesia in dogs undergoing either soft tissue
(Mastrocinque and Fantoni, 2003) or orthopedic
surgeries (Vettorato et al.,, 2010) based on these
findings, In our work, tramadol was evaluated at a
dose of 2 mg kg*. Furthermore, in Group 1, the first
time point for assessment following tramadol was
45 minutes post injection depending on previous
findings by Seddighi et al. (2009) whereas they
demonstrated a significant reduction in sevoflurane
MAC at 45 minutes following tramadol
administration.

In present study, along the entire observation
period following tramadol administration (Group 1),
red cell parameters did not show any significant
changes. These results are very similar to those
previously reported by Costa et al. (2013) who
recorded insignificant changes in these parameters
between propofol-anesthetized dogs with or without
tramadol.

A study by McMillan et al. (2008) have
demonstrated in significant changes in blood
biochemical parameters in dogs intravenously
injected with tramadol at doses of 1, 2, and 4
mg/kg. In disagreement with these findings, our
evaluation of serum biochemical parameters
revealed statistically significant increase in serum
urea levels following tramadol administration.
Although the significant increase in serum urea,
renal injury was not expected to be an inevitable
consequence of the drug as serum creatinine
concentrations did not show significant changes
excluding the possibility of presence of renal
dysfunction. This was further supported by the
results of creatinine clearance which showed no
significant alterations after tramadol administration.
These results is compatible with previous findings
by Kongara et al. (2009) whereas they
demonstrated in significant changes in glomerular
filtration rates in halothane anesthetized dogs
following tramadol administration.
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In Group 11, fentanyl was assessed at a dose of
5ug kg' according to Psatha et al. (2011) who
previously found that, 5ug kg™ of fentanyl combined
with diazepam 0.2 mg kg™ * propofol 1-2 mg kg*
was effective for induction of anesthesia in dogs that
are a poor anesthetic risk. Additionally, in this group,
the start time for fentanyl to be evaluated was 7
minutes post injection according to Hall et al. (2001)
as they reported that, fentanyl becomes effective
within 4-7minutes following 1.V injection in dogs.

Regarding the effect of fentanyl on
hemogram, a significant increase in total leukocytic,
neutrophil and lymphocyte counts was recorded which
agreed with a previous work by Fox (2014) who
observed that, administration of transdermal fentanyl
solution (50mg/ml) in dogs was associated with
increased white blood cells.

Biochemical changes in Group 11, included
a significant decrease in serum urea levels at 15, 45
and 60 minutes and in serum creatinine levels at 30
and 60 minutes. These findings could be explained
in terms of the previously reported fentanyl
associated hypertension (Hendrix et al. 1995)
which possibly increased renal blood flow with
subsequent increase in glomerular filtration rate. No
changes were demonstrated in creatinine clearance.
These findings disagreed with those reported by
Castiglia et al. (1997) who declared that creatinine
clearance was significantly decreased by fentanyl
administration. However, this discrepancy between
the two studies could be attributed to the higher
dose of fentanyl (0.05 mg/kg) used by Castiglia et
al. (1997) compared with the dose (5ug/kg)
evaluated in our work.

In the present study, tramadol administration
induced only limited analgesia (mild analgesia) in
treated dogs. Consistently, Mastrocinque and
Fantoni (2003) clarified that, if M1 production is
limited in other breeds of dogs similar to that
demonstrated by Wu et al. (2001) in beagles, this
may make tramadol a less effective analgesic in
dogs than in people. On contrary, greater degree of
analgesia was obtained following fentanyl
administration which evidenced by absence of
response to skin pricks in four of the studied dogs
at 15 and 30 minute observation periods which
could be explained in terms of documented
analgesic potency of such drug which possess an
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analgesic potency that is 75 to 125 times the
potency of morphine. (Hellyer et al., 2001).

5. CONCLUSION

This study demonstrated that, administration
of either tramadol or fentanyl in dogs was not
associated with significant alteration in red cell
parameters. On contrary, both analgesics feasibly
affect leukogarm with better influence for fentanyl
compared to tramadol. Additionally, both of them
did not show any negative impact on platelet counts.
Besides, from all serum biochemical parameters,
urea and creatinine levels were the only that
exhibited  significant changes demonstrating
significant decrease in fentanyl group with
significant increment in urea levels in tramadol
group at some time periods. On the basis of these
findings, fentanyl might be superior to tramadol
regarding some of the studied hematobiochemical
parameters in dogs. Assessment of degree of
analgesia, ascertain also the analgesic efficacy of
fentanyl over tramadol. Consequently, it can be
concluded that, fentanyl at the dosage used in this
study can be recommended as a valuable and safe
opioid for providing perioperative analgesia in
canine patients.
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