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Effects of tramadol and acepromazine on intraocular
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ABSTRACT: This study aimed to investigate the effects of the systemic administration of acepromazine, tramadol and the association of both
on intraocular pressure (IOP) and pupil diameter (PD) in young healthy cats. Cats were randomly allocated into three groups (n=10/each) and
intramuscular acepromazine (AG), tramadol (TG) or acepromazine combined with tramadol (ATG) were injected. PD (electronic caliper) and
1OP (applanation tonometry) were assessed before (baseline) and following 15, 30, 60, and 120 minutes of treatments. It was verified that in
AG, PD decreased significantly from time point 30 to 120 (P=0.002), but such reduction did not differ significantly from baseline (P=0.89). In
TG, PD increased significantly from the first 15 minutes, until the last time point of evaluation (P<0.001). In ATG, PD increased significantly
from time point 30 to 120 when compared to baseline (P<0.001); but significant differences from time point 30 to 120 were not seen (P=0.71).
Comparisons among groups showed that PD values of TG and ATG were significantly higher than that of AG (P<0.05). IOP values, on the
other hand, did not change significantly among time points and groups (P>0.05). It can be concluded that tramadol alone or in association
with acepromazine produced significant mydriasis for up to 120 minutes, without changing IOP values in normal cats. Results of this study
suggested that tramadol alone or in association with acepromazine caused significant mydriasis and did not change IOP values in normal
cats. Therefore, it may be considered a satisfactory pre-anesthetic combination for ophthalmic surgery in cats. However, further studies are
warranted on the use of such protocols in cats with ophthalmic diseases undergoing ocular or intraocular surgery.

Key words: opioid, phenothiazinic, mydriasis, intraocular surgeries, cats.

Efeitos do tramadol e da acepromazina sobre a pressao
intraocular e o didmetro pupilar em gatos saudaveis jovens

RESUMO: Objetivou-se estudar os efeitos da administra¢do sistémica da acepromazina, do tramadol e da associa¢do de ambos sobre a
pressdo intraocular (PIO) e o didmetro pupilar (DP) em gatos saudaveis jovens. Os gatos foram aleatoriamente distribuidos em trés grupos
(n=10/cada) e tratados pela via intramuscular com acepromazina (GA), tramadol (GT) ou acepromazina combinada ao tramadol (GAT).
O DP (paquimetria eletronica) e a PIO (tonometria de aplanagdo) foram mensurados antes (basal) e apos 15, 30, 60, e 120 minutos apos
a administragdo dos tratamentos. Constatou-se que no GA, o DP reduziu significativamente a partir do 30" até o 120° minuto de avaliagdo
(P=0.02), mas sem diferir significativamente em relagdo ao basal (P=0,89). No GT, o DP se elevou significativamente desde 15° minuto, até
o ultimo periodo de avaliagdo (P<0.001). No GAT, o DP se elevou de forma significativa do 30° ao 120° minuto em comparagdo ao basal
(P<0,001), mas esse pardmetro ndo alterou significativamente do 30° ao 120° minuto (P=0.71). Comparagdes entre os grupos mostraram
que o DP do GT e do GAT apresentaram valores significativamente mais elevados que aqueles do GA (P<0,05). A PIO, por sua vez, ndo se
alterou de forma significativa nos periodos e entre os grupos avaliados (P>0,05). Conclui-se que o tramadol, administrado de forma isolada
ou em associa¢do a acepromazina, produz midriase de até 120 minutos, sem alterar os valores da PIO em gatos saudaveis. Dessa forma, esse
protocolo pré-anestésico pode ser considerado uma alternativa para cirurgia oftalmica em gatos. Todavia, os resultados desse protocolo em
gatos com doenga oftalmica, que necessitem de cirurgia, devem ser avaliados em estudos futuros.

Palavras-chave: opidide, fenotiazinico, midriase, cirurgias intraoculares, gatos.

INTRODUCTION surgeries should recover from general anesthesia

slowly and smoothly. Considering the long-acting

Acepromazine is a phenothiazine widely
used in veterinary medicine for its sedative, anti-emetic,
and anti-arrhythmogenic properties (STEPHAN et
al., 2003; CASSU et al., 2005; STEAGALL et al,,
2008). It is known that patients subjected to intraocular
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effect of acepromazine, the agent may be used as a pre-
anesthetic medication in surgeries with these purposes
(GELATT, 2011).

Tramadol exerts its action through
interactions with opioid, serotonin and adrenergic
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receptors (PYPENDOP & ILKIW, 2008). Nonetheless,
the primary metabolite O-demethyl-tramadol (M1)
is 2 to 4 times more potent than the parent drug
and may account for part of the analgesic effect.
(MATOUSKOVA et al., 2011). In dogs and cats,
the agent is recommended for management of acute
and chronic pain (CAGNARDIet al., 2011; CLARK
et al,, 2011). Opioids are frequently associated to
sedatives in the pre-operative period to potentiate
the sedative effects of both agents (STEPHAN et al.,
2003). In cats; however, when associated to tramadol,
acepromazine does not act synergistically with regard
to tranquilization (CASSU et al., 2005). Nevertheless,
acepromazine still increases the nociceptive threshold
and time of duration of analgesia when associated with
tramadol (STEAGALL et al., 2008).

The effects of systemic opioid narcotics on
the pupil diameter (PD) vary greatly between species
and between classes of mixed opioid and pure opioid
agonists (SHARP, 1991; STEPHAN et al., 2003).
It has been proven that morphine causes miosis in
humans, dogs, and rabbits, and mydriasis in mice, rats,
monkeys, and cats (SHARP, 1991; KNAGGS et al.,
2004). In humans, PD changes are observed only after
120 minutes of administration of tramadol (KNAGGS
etal., 2004; MATOUSKOVA et al., 2011; STOOPS et
al., 2013). Lacrimal production, PD, and intraocular
pressure (IOP) did not change significantly during 60
minutes of evaluation in dogs treated with different
doses of tramadol (SANTOS et al., 2013; RUIZ et
al., 2015). Notwithstanding, acepromazine alone or in
association with hydromorphone or tramadol causes
miosis in dogs (STEPHANet al., 2003, SANTOS et
al., 2013).

During corneal and intraocular surgeries,
adequate control of PD and IOP is critical to the
success of the surgery (GELATT, 2011). Pre-
operative drugs that increase PD without affecting
the IOP should be selected for intraocular surgeries
(STEPHAN et al., 2003; GELATT, 2011; RUIZ et
al., 2015). Nonetheless, choosing adequate protocols
with these purposes may be challenging, once most
of analgesic and anesthetic agents change these
features (TAMURA et al., 2002; STEPHAN et al.,
2003; GELATT, 2011; MAYORDOMO-FEBER et
al., 2017). To the author’s knowledge, only one study
with this purpose has been carried out in normal cats,
where MALMASI&GHAFFARI (2016) reported that
intramuscular medetomidine (a-2 agonist) did not
cause a statistically significant change in the mean
IOP values. Previous studies describing the effects
of acepromazine and opioids on PD and IOP in this
species have not been published so far. Considering

that minimum alveolar concentration of isoflurane
is decreased in cats treated pre-operatively with
tramadol alone, in addition to the fact that when
the agent is associated to acepromazine its anti-
nociceptive effects are potentialized (CAGNARDI et
al., 2011; STEAGALL et al., 2008), it is reasonable
to investigate the effects of both agents in ophthalmic
parameters of cats. Therefore, the present study
aimed to evaluate possible changes in PD and IOP of
healthy cats treated with acepromazine, tramadol or
the association of both drugs.

MATERIALS AND METHODS

Thirty intact domestic short hair cats of
both genders (13 males and 17 females), with average
weight and age of 3.3kg (range: 2 to 4.3kg) and 1.3
years (range: 6 months to 2 years), respectively,
were recruited. Healthy animals were selected if no
abnormities were detected on cardiac and respiratory
rate, capillary refill time, temperature, skin turgor,
Schirmer’s tear test, slit lamp biomicroscopy,
intraocular pressure, ophthalmoscopy, fluorescein
test, bloodwork, and basic chemistry profile. Selected
cats were kept in a room with 37 lux luminosity,
70% of relative humidity, 27°C of temperature?®, were
exposed to 12 hours of light/dark cycle, fed with
cat dry pellet twice daily, and provided with water
ad libitum. After the instillation of one drop of 0.5%
proxymetacaine, horizontal PD was assessed using
an electronic caliper® in the same environment. IOP
was assessed by means of applanation tonometry®,
and only values with less than 5% standard deviation
were considered for statistical analysis. Prior to the
beginning of the experiment, all individuals were
adapted to the procedures and staff for a period of
two days. At day three, baseline PD and IOP were
recorded. On all occasions, both parameters were
assessed in the right and left eyes, always at 11 a.m.
Afterwards, animals were randomly assigned to one
of the following groups (10 cats/each). In the first
group, cats received 0.05mg kg' of acepromazine?
(AG). In the second group, cats were treated with 3mg
kg of tramadol® (TG), and in the third, a mixture of
0.05mg kg acepromazine and 3mg kg of tramadol
(ATG) was administered. In all groups, drugs were
delivered by intramuscular route. Following 15, 30,
60, and 120 minutes of treatments, PD and IOP were
assessed as aforementioned.

Data were tested for normal distribution
using the Shapiro-Wilk test. Differences between
right and left eyes were not observed by the paired
t-test; therefore, the mean between both eyes were
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considerate for statistical analysis. For both PD
and IOP values, comparisons among periods within
each group were performed using one-way analysis
of variance for repeated measures, followed by the
multiple comparison test of Tukey. Two-way analysis
of variance followed by the Bonferronif adjustment
test were used for comparisons between groups.
On all occasions, a P value <0.05 was considered
statistically significant. Results are shown as mean +
standard error of mean.

RESULTS

Pupil diameter

PD wvalues did not differ significantly
between groups at baseline (P=0.58). When
comparing among periods, it was observed that even
though PD had increased by 0.90mm in the first 15
minutes of evaluation in the AG, such difference
was not significant (P=0.16) (Table 1, Figure 1A).
Afterwards, the PD in the AG continued to decrease
significantly until the last time point (P=0.02);
however, in this last period of evaluation, such
parameter did not differ from baseline (P=0.89)
(Table 1, Figure 1A). When compared to baseline,
PD values in the TG increased significantly from time
point 15 until the end of the experiment (P<0.001);
notwithstanding, significant reductions of PD values
were observed in the same group from time point 30 to
120 (P=0.01). In the ATG, PD increased significantly
only from time point 30 to 120 when compared to
baseline (P<0.001); but significant differences from
time point 30 to 120 were not seen (P=0.71) (Table 1,
Figure 1A). In comparisons between groups, despite
at time point 15 PD values of the TG and the ATG
were higher than that of the AG, such differences did

not reach statistical significance (P>0.05) (Table 1,
Figure 1A). Nonetheless, from the second until the
last time point of evaluation, PD values in the TG and
ATG remained significantly higher than those in the
AG (P<0.05) (Table 1, Figure 1A).

Intraocular pressure

IOP values did not differ significantly
between groups at baseline (P=0.91). When comparing
among periods, it was observed that in the AT (P=0.11)
and the ATG (P=0.13), such parameter did not change
(Table 1, Figure 1B). IOP increased by 3.30mm in
the first 15 minutes of evaluation in the TG, but the
difference was not significant compared to baseline
(P=0.05) and the other time points (P>0.05) (Table 1,
Figure 1B). In comparisons between groups, the TG
had higher IOP values at 30 and 60 minutes, compared
to the AG (2.15 and 2.20mmHg, respectively) and the
ATG (3.35 and 3.00mmHg, respectively), but such
differences were not statistically significant (P>0.05)
(Table 1, Figure 1B).

DISCUSSION

The recommended doses of tramadol and
acepromazine for cats range from 2 to 6kg! and 0.05
to 0.1mg kg, respectively. Thus, we chose to use
doses close to its inferior limits, to minimize adverse
effects of both drugs (CASSU et al., 2005).

The present study showed that 3mg kg of
tramadol increased PD values from baseline by 29.38%.
In the cats of our study, mydriasis was observed after
15 minutes of the administration of tramadol and was
sustained throughout the experiment. In humans,
changes in PD were observed only after 120 minutes
of the administration of tramadol (KNAGGS et al.,

Table 1 - Mean values + standard error of pupil diameter (mm) and intraocular pressure (mmHg) before (baseline) and after 15, 30, 60
and 120 minutes of the intramuscular administration of acepromazine, tramadol and acepromazine/tramadol in young healthy

cats.

Variables Baseline 15 minutes 30 minutes 60 minutes 120 minutes
PupilDiameter
Acepromazine 9.31+0.55 10.21+0.52 9.94+0.56 9.74+0.55 8.97+0.61
Tramadol 9.29+0.60 11.67+0.39aA 12.37+0.27aA 12.27+0.47aA 11.76+0.31aA
Acepromazine/tramadol 10.02+0.52 11.31+0.37 11.80+0.27aA 11.59+0.29aA 11.57+0.28aA
Intraocular Pressure

Acepromazine 18.65+1.18 19.05+1.71 19.05+1.59 17.00+1.00 16.55+0.66
Tramadol 17.90+0.82 19.85+0.85 21.20+1.14 19.20+0.87 16.70+0.42
Acepromazine/tramadol 18.50+1.67 17.90+1.48 17.85+1.63 16.20+1.32 16.10£1.00

Lowercase letters differ significantly from baseline in each group (P<0.05). Uppercase letters differ significantly from the acepromazine

group (P<0.05).
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Figure 1 - Mean values + standard error of pupil diameter (mm) (A) and intraocular pressure (mmHg) (B) before (baseline) and
after 15, 30, 60 and 120 minutes of the intramuscular administration of acepromazine, tramadol and the combination
acepromazine and tramadol in young healthy cats. Letter “a” differs significantly from baseline in each group (P<0.05).
“Differs significantly from the acepromazine group (P<0.05).

2004; MATOUSKOVA et al., 2011; STOOPS et al.,
2013); whereas in dogs treated with different doses of
tramadol, PD did not change significantly during 60
minutes of evaluation (SANTOS et al., 2013; RUIZ et
al., 2015). In humans, the pupillary response to tramadol
is influenced by the genotype CYP2D6, which encodes

isoenzymes that metabolize tramadol to its active
metabolite (M1) (MATOUSKOVAet al., 2011). Thus,
individuals that do not express such genotype tend to
develop mydriasis when treated with tramadol; while
the ones that express CYP2D6, miosis was observed
(PEREZ et al., 2016). Regarding the pharmacokinetics
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of tramadol, it has been suggested that cats may be
somewhat deficient in the P450 enzymes responsible for
demethylation of this drug, which may contribute to the
increased half-life and clearance of tramadol observed
in this species (PYPENDOP & ILKIW, 2008). As a
result of impaired glucuronidation in this species, the
isoform M1 tends to persist for longer periods in cats
than in dogs (CAGNARDI et al., 2011). Additionally,
the rate of M1 formation by liver microsomes of cats
are 3.9 times faster than that observed in dogs (PEREZ
et al., 2016). The significant reduction of PD values
observed from the middle time point to the end of our
experiment suggested that tramadol is able to sustain
mydriasis in cats for at least 2 hours. However, more
studies need to be undertaken in order to investigate
possible correlations between pharmacokinetic data and
PD, following the administration of tramadol in cats.

Some mechanisms may be suggested in
order to explain the tramadol-induced mydriasis in
cats of our study. Opiate-induced mydriasis in the
cat comes partially from peripheral mechanisms
and a large part is centrally mediated (SHARP,
1991). SHARP (1991) observed that separate neural
mechanisms control the pupillary components
and that p-opioid receptors are more involved in
mediating opiate-induced mydriasis in the cat.
Compounds that cause the blockade of noradrenaline
reuptake such as tramadol are known to stimulate
the dilatation of pupil through indirect stimulation of
a-adrenergic receptors and an increase in sympathetic
tone (MATOUSKOVA et al., 2011). However, the
extent to which opiates produce mydriasis or miosis
by acting directly on the pupillo-constrictor neurons
or indirectly through arousal mechanisms has never
been determined in the cat.

It has been reported that acepromazine
alone or its association with hydromophone
or tramadol caused significant miosis in dogs
(STEPHAN et al., 2003; SANTOS et al., 2013). In
our research, despite PD had increased by 0.90mm
in the first 15 minutes of evaluation, followed
by a significant reduction in last time point, such
parameter did not differ significantly when compared
to baseline values. Differently from what has been
reported in dogs, the association acepromazine/
tramadol also induced significant mydriasis in cats
of our study (SANTOS et al., 2013). Such findings
suggested that tramadol plays a more important role
in PD than acepromazine.

Regarding IOP, the three protocols tested
herein did not change significantly this parameter
during the 120 minutes of evaluation. Likewise, such
parameter did not change during the 60 minutes of

evaluation in dogs treated with 4 and 6mm kg of
tramadol (RUIZ et al., 2015). CHU et al. (2014)
have shown that mice treated with low doses of
acepromazine maintain IOP values similar to those
values recorded in controls for 120 minutes. However,
the same researchers have reported that lower IOP
readings are associated with higher doses of this agent
in mice (CHU et al., 2014). In the present research,
acepromazine alone or associated to tramadol did
not alter IOP values throughout the experiment.
Other studies conducted in dogs have reported that
the association of acepromazine with butorphanol
or hydromorphone did not induce changes in IOP
before, and during inhalant anesthesia (TAMURA et
al., 2002; STEPHAN et al., 2003); whereas in another
research, also conducted in dogs, the combination
of acepromazine with pethidine increased IOP at
some time points during the anesthetic procedure
(TAMURA et al., 2002).

CONCLUSION

The results of this study suggest that
tramadol alone or in association with acepromazine
caused significant mydriasis and did not change
IOP values in normal cats. Therefore, it may be
considered a satisfactory pre-anesthetic combination
for ophthalmic surgery in cats. However, further
studies are warranted on the use of such protocols in
cats with ophthalmic diseases undergoing ocular or
intraocular surgery.
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