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ABSTRACT

The objective of this study was to investigate the effect of the ketoprofen on the preemptive analgesia in female cats
submitted to ovariohysterectonyixteen healthy cats were distributed into two groups, with eight animals each, by
means of a drayin a preemptive group (PREG), in which the animal received ketoprofen (1 mg/kg) subcutaneously two
hours before the surgery; and postsurgery group (POSG), in which ketoprofen (1 mg/kg) was administered subcutaneously
immediately after sgery In both groups, ketoprofen was given 24, 48 and 72 hours after the first adminstration. Heart
and respiratory frequencies and glycemia were measured in all animals during the days first tgyepoAtalgesia
was measured by assigning scores at zero, twosiaut2, 24, 48, 72, 96, 120, 144, 168, 192, 216 and 240 hours after the
sugical procedure.&tistical analysis was performed using two-way analysis of variance followkakby'’s test to
compare the moments antli§ents t-test for comparison between groups. Pain scores were evaluated using test of U-
Mann-Withney or Kruskall-Véllis, all at the 5% level of significance. Pain scores were significantly lower in PREG in MO,

M6, M72, M96 and M120. No significant difference was found in the levels of glycemia in comparison to baseline values.
Ketoprofen promotes postsurgery analgesia in female cats submitted to ovariohysterectomy and preemptive and
postsurgery administration provides an earlier reduction of pain scores when compared to postoperative administration,
only.

Key words: non-steroidal anti-inflammatory; pain; feline.

RESUMO

Efeito do cetoprofeno na analgesia preemptiva de gatas submetidas a ovario-histerectomia

Objetivou-se investigar o efeito do cetoprofeno na analgesia preemptiva em gatas submetidas a ovario-histerectomia.
Foram utilizadas 16 gatas, higidas, distribuidas em dois grupos, com oito animais cada, por meio de sorteio, em: grupo
preemptiva (GPRE), no qual se administrou cetoprofeno (1 mg/kg), por via subcutanea, duas horas antes do inicio da
cirurgia; e grupo pés-operatério (GPOS), em que foi administrado cetoprofeno (1 mg/kg), também por via subcuténea,
imediatamente apds a cirurgia. Em ambos os grupos, as demais administracdes de cetoprofeno foram realizadas 24, 48 e
72 horas apoés a primeira. Em todos os animais foram mensurados, durante os primeiros dez dias pos-operatorios, as
frequéncias cardiaca e respiratéria e a glicevaaalgesia foi mensurada por meio de atribuicdo de escores, zero, duas,
quatro, seis, 12, 24, 48,72, 96, 120, 144, 168, 192, 216 e 240 horas apés o procedimento cirtrgico. Na analise estatistica
utilizou-se @Andlise devariancia de dois fatores seguida pelo tesfeuétey para comparar 0s momentos e o teste t de
Student para comparacao entre grupos. Os escores de dor foram avaliados pelo teste ltHviapminKruskall-

Wallis, todos ao nivel de 5% de significancia. Os escores de dor foram significativamente menores no GPRE no M0, M6,
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M72, M96 e M120. N&o houve diferencga significativa nos niveis de glicemia em relacéo aos valores basais. O cetoprofeno
promove analgesia pos-operatoria em gatas submetidas a ovario-histerectomia e a administragéo preemptiva e pos-

operatoria propicia uma reducao mais precoce dos escores, dpialiio comparada a administragdo apenas pos-
operatoria.

Palavras-chaveanti-inflamatério ndo esteroidal; dor; felino.

INTRODUCTION All animals were fed commercial diet and waaer
. L . . libitum. Hemogram and renal and hepatic serum
Analgesia provision is many times neglected in cag . .
: o lochemistry were performed three days before the surgical
due to the lack of species-specific knowledge related to : o L . _
) o . procedure, in addition to clinical evaluation, to verify the
pain and drug metabolism in these animalay(@r &

hygi f th imals.
Robertson, 2004). ygiene of the animals

) _ Afterwards, the animals was directed to the surgical
Ovarian hysterectomy is probably the most commonlé/ . o
. . . . nter and placed at dorsal decubitus position on an
surgery performed in felines, serving as an experimenta

: . . Oéjeratlng table lined with thermal mattress.
model for several studies that evaluate clinical pain in thi . . .
. . . . : . The animals were submitted to a 12-hour food fasting
species (&ixeiraet al, 2013). Nociceptive stimulation

. : . and with no water for four hour#&s pre-anesthetic
related to this type of surgery may persist until after 2 T . .
. . medication, it was used atropine (Atropine 1% - Fagra) at
hours postsgrery, and may modify the behavior of the .
the dose of 0.044 mg/kg, subcutanegudyminutes before
affected female cats (Fox & Johnston, 1997). o ) . .
Administration of analgesic drugs in a breemoti gf the anesthetic induction, which was performed with
nistrat gesi ugs ! P PV lazine (Xilazin 2% - Syntec) at the dose of 1 mg/kg,
manner significantly reduces hyperalgesia when compare . . . ) ]
. . combined with ketamine (Ketamine 10% - Syntec) in the
to postsurgery administration (Burtehal, 1999). : .
s]ame syringe, 15 mg/kg intramuscularifter the

Low safety and the increase in the occurrence g ; . .
. . . tprostratlon of the animal, the trichotomy of the ventral
side effects have limited the use of non-steroidal antj- . . ) .
. . - abdominal region and the region corresponding to the
inflammatory drugs (NSAIDSs) in cats (Staffietial, 2013), .
. . lumbosacral space was performed. Lumbosacral epidural
although there is a need to establish a safe and effective . L . .
L _ anesthesia was performed with lidocaine without
NSAID for analgesia in this species. . . S
g ) , vasoconstrictoi(Xylestesin 2% - Cristalia) at a dose of 4.4
Ketoprofen is more effective than single doses of . .
. S ) mg/kg.After, the animals were transported to theygial
buprenorphine and pethidine in cats submitted to

. . . center and contained at supine position in a surgical table
ovariohysterectomies (Slingsby Waterman-Pearson, . .
lined with a thermal mattress.

1998) and has efficacy equivalent to that of three other The ovary-hysterectomy technique used in the
NSAIDs, carprofen, meloxicam and tolfenamic acid in the yny y

; ; eéxperiment was proposed by MacPhail (2013).
same species (Slingshy\aterman-Pearson, 2000). Xpen was prop y il( )

S . . . The animals were randomly distributed into two groups,
The objective of this study was to investigate the effect. . . o .
. o with eight animals each, in: Preemptive Group (PREG) and
of ketoprofen on preemptive analgesia in female c

. . a&ostsuyery Group (POSG). In PREREtoprofen (Ketojet
submitted to elective ovary-hysterectamy 100 mg Agener Union) was administered subcutaneously
MATERIAL AND METHODS at a dose of 1 mg/kg. The firs:t aninistration was carried

out two hours before the beginning of the surgery and the
The methodology of this work was approved by thether ones every 24 hours after the first, until the 3
Ethics Committee on the UseMfimals of the Universi- postsugery dayIn the POS@he same protocol described
dade Federal Campina Grande, under protch06/2013. for the PREG was performed, by replacing the preemptive
Sixteen healthy female cats, at ages from six monthsadministration of ketoprofen with the one performed
six years old, average weight of 3 kg, were obtained froimmediately after the sgery.
the owners in the city of Patos, Paraiba, Brazil. Prior to the The following variables were measured in all animals
experimental period, the animals underwent a fifteen-d&¢ hours before the surgical procedure and during the first
adaptation period in individual cat kennels at the facilitie$0 postsugery days, once a daglways at the same time:
in theVeterinary Hospital of the Universidade Federal Cankeart rate (HR), beats per minute (bpm), obtained by
pina Grande, Pat@SampusEach owner signed a consentauscultation with a stethoscope; respiratory rfteir{
form, consenting to the participation of their animal in thenovements per minute (mpm), obtained through inspection
experiment. of thoracic movements.
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Pain level was measured immediately after the end sfirgical procedure between the groups studied. The time
the surgery (M0) and two (M2), four (M4), six (M6), twelverequired for ovariohysterectomy was 35.0 + 7.1 minutes,
(M12) and twenty four (M24) hours after it by using theon average, for the PREG and 41.9 + 10.7 minutes for the
scale for evaluation of acute pain in the immediatBOSGOnly the individual time of each gical procedure
postsurgery period for felines (Chart 1), described hyaried.

Brondaniet al (2011), in which the total sum of the score, No significant differences were observed between the
denoting poor quality analgesia, would be 25 points. Froamimal weights before (PREG - 3.0 £ 0.4 kg; POSG - 2.89 £
the second postsgery day these variables were 0.4 kg) and after (PREG - 2.9 £0.4 kg; POSG - 2.84 + 0.4 kg)
evaluated at 48 (M48), 72 (M72), 96 (M96), 120 (M120), 14the surgical intervention, as well as there was no difference
(M144), 168 (M168), 192 (M192), 216 (M216) and 240 (M240between the groups.

hours after the end of the procedure, using the scale for Statistical differences were observed in the evaluation
assessment of acute pain in cats from the seconfipain (Table 1) between the groups studied, in which
postsurgery day (Chart 2), also described by Bronefanipain scores were significantly lower in the PREG
al. (2011), in which the maximum score would be 15 pointenmediately after the end of surgery (MO) and six (M6), 72
If scores above 9 were obtained in the immediat@72), 96 (M96) and 120 (M120) hours after the surgical
postsurgery evaluation or score 5 in the evaluation of tipeocedure. In addition, despite the lack of significant
second postsurgery day onwards, an analgesic rescue wiifierence at the other moments, it was noticed a tendency
morphine (Dimorf 0,2mg/mL - Cristalia) would be used, aih the pain scores to be higher in the PQ&t&n compared

a dose of 0.5 mg/kg intramusculadpnsequently the ani- to the PREGThis group presented values lower than those
mal would be removed from the experiment. of the first evaluation of pain from th& Bostsurgery day

Serum glucose levels, in mg/dL, were measured from(i172), a fact that did not occur in the PQ@@which the
blood sample (one drop), collected from the inner face gflues only became smaller than the initial one from'the 6
the earand read on a portable digital glycosometer (Accypostoperative day (M144). It is worth mentioning that,
ChekAdvantage - Roche Diagnostica Brasil Ltd@his ~ clinically, the PREG animals presented more comfort.
parameter was evaluated 24 hours before the surgidgicording to Kamateet al. (2012) the presurgery
procedure (124) and thereafteit followed the same administration of NSAIDs in dogs and cats provides better
protocol established for the evaluation of analgesia degré@algesia than only postsurgery administration. The

Surgical time was computed in minutes by comparing'€thod of pain evaluation used in the present study has
the groups usingt8dents t-test and changes in bodyalready been tested and used by several authors, among
weights, in grams, by comparing the weights of the animdfRemTaylor & Robertson (2004) who state that behavioral
before and after the gical intervention, usingt8dents observation is the best way to assess the degree of pain in
t-test, as well. cats.

Data was blindly collected always by the same In the POSG group, only one moment (M192) differed

evaluator who did not know the protocol used in theStatistically from the baseline. The heart rate values were
significantly lower in PREG when compared to POSG only

On the 10 postsugery dayafter removal of cutaneous in M168 and M216, but in all other moments there was a
tendency of this parameter to be higher in PCfiGough

points, the animals were returned to their owners. i . ) ; ] )
without statistical difference. Despite these differences, it

In order to compare the moments within the same group, i . .
. : : . . IS’believed that stress due to physical restraint may have
it was used a two-factor analysis of variance with multiple

) : mfluenced the measured parameters.
comparisons byfukey’s test and to compare the two

The values found for respiratory rate, in both groups,
groups among each othé¢ne Judents t-test was used. .
. ) (Table 1) were above the reference values for felines (Gon-
Pain scores were assessed by the U-MaithAdy test

. alves, 2004) at all times, possibly due to the high

for comparison between groups or Kruskal\¢ for ¢ . ) P y 9
. L environment temperature that was close to 36 °C. No
comparison between moments within each group. The .. : . . .
o . . . significant difference was found in relation to baseline
statistical calculations were performed with the aid of the . . .
software proaram Bioestat 5.0 at the level of 5% O\%alues in both groups. Statistical differences were
significancF:a g ' ° “Observed between the groups at moments M24 and M144,

when the respiratory rate was significantly higher in the
RESULTSAND DISCUSSION PREG when _compared to the PO®Gt without clinical .
relevance, since the basal values were already high,
All surgeries were performed according to therobably due to the stress experienced by the animals
technique previously mentioned, without intercurrencesluring the measurement of parameters and physical
No statistical difference was found for the duration of theestraint. In this studyheart and respiratory rate

experiment.
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Chart 1: Scale for evaluation of acute pain in felines: immediate post-surgery

Factor 1: Psychomotor alteration

1. Posture
(0) Normal (any position, comfort apearance, relaxed muscles)
(1) stiff (lateral decubitus, paws stretched in fixed position)
(2) Tense (any position, the animal appear to be afraid, not willing to move, tense muscles).
(3) Different postures for trying to get a comfortable position

2. Comfort
(0) Asleep or awake and when stimulated, interested in the environment
(1) Asleep or awake and when stimulated, not interested in the environment
(2) Agitated, uncomfortable, restless (gets up and lies down continuously)

3. Movement
(0) Regular quantity of movements
(1) Fewer quantity of movements
(2) Reluctant for moving
(3) Frequent changing of position

4. Mental condition
Mark the presence of the mental status related below:
A) Satisfied: interested in the environment, positive interaction with the evaluator, responsive, alert, not aggressive
B) Disinterested: it does not interact with the evaluator
C) Indifferent: not responsive to the environment
D) Nervous and/oAnxious and/or Scared (tendency to hide or try to scape)
E)Aggressive
(0) Presence of mental conditidn
(1) Presence of 1 of the mental conditions: B, C, D or E
(2) Presence of 2 mental conditions: B, C, D or E
(3) Presence of 3 or all mental conditions: B, C, D or E

5. Behavior miscellany
Mark the presence of the behavior described below:
* Moves the tail quickly and continuously
« Stretches and contracts hind legs
 Presace of partly closed eyes
« Licks the wounded area and/or uses the mouth and teeth in the wounded area
(0)All behaviors related above are absent
(1) Presence of 1 of the behaviors related above
(2) Presence of 2 of the behaviors related above
(3) Presence of 3 of the behaviors related above
Factor 1: (total of 14 points)

Factor 2: Protection behavior Interaction — Response to the touching Surgical wound touching

(0) No response or no alteration in relation to the touching on the pre-procedure surgical wound
(1) When the wound is touched — it does not respond

When the wound is pressed- it retracts itself and may vocalize
(2) When the wound is touched - it retracts itself and may vocalize

When the wound is pressed — it escapes and move the head towards the wound; it may vocalize and/or try to bite
(3) when the wound is touched or pressed — it escapes and moves the head quickly and intensively towards the wound; it many
vocalize and/or tries to bite.
(4) When the evaluator approaches — it vocalizes and/or tries to bite

2. Touching of abdomen and flank
(0) Lack of abdominal tension or no alteration in relation to response from the animal to pre-procedure touching of abdomen and
flank
(1) Presence of abdominal tension, it may vocalizes or tries to bite when abdomen and/or flank are touched
(2) when evaluator approaches — it vocalizes and or tries to bite
Factor 2: (total of 6 points)
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Factor 3: Physiological alteration
1.Appetite

(0) Normorexia

(1) Hyporexia

(2)Anorexia

Factor 3: (total of 2 points)

Factor 4: Pain expression.

1. Vocalization
(0) It does not vocalize; it purrs when touched; it meows interacting with the evaluator
(2) It vocalizes when the evaluator approaches and calms down when touched
(2) It vocalizes when the evaluator approaches and it does not calm down when touched
(3) It vocalizes spontaneously (it groans or growls or sibyls or purrs)
Factor 4: (total of 3 points)

Source: Brondanet al. (2011).

Chart 2: Scale for evaluation of acute pain in caté;pdst-surgery day
Factor 1: PsychomotorAlteration

1. Posture
(0) Normal (any position, comfort apearance, relaxed muscles)
(1) stiff (lateral decubitus, paws stretched in fixed position)
(2) Tense (any position, the animal seems to be afraid, not willing to move, tense muscles).
(3) Different postures in trying to get a comfortable position

2. Movement
(0) Regular quantity of movements
(1) Fewer quantity of movements
(2) Reluctant for moving
(3) Frequent changing of position

3. Mental condition
Mark the presence of the mental status related below:
A) Satisfied: interested in the environment, positive interaction with the evaluator, responsive, alert, not aggressive
B) Disinterested: it does not interact with the evaluator
C) Indifferent: not responsive to the environment
D) Nervous and/oAnxious and/or Scared (tendency to hide or tries to scape)
E)Aggressive
(0) Presence of mental conditién
(1) Presence of 1 of the mental conditions: B, C, D or E
(2) Presence of 2 mental conditions: B, C, D or E
(3) Presence of 3 or all mental conditions: B, C, D or E
Score: Factor 1 (total of 9 points)

Factor 2: Protection behavior

1. Surgical Wound Touching
(0) No response or no alteration in relation to the touching on the pre-procedure surgical wound
(1) When the wound is touched — it does not respond
When the wound is pressed- it retracts itself and may vocalize
(2) When the wound is touched — it retracts itself and may vocalize
When the wound is pressed — it escapes and moves the head towards the wound; it may vocalize and/or try to bite
(3) when the wound is touched or pressed — it escapes and moves the head quickly and intensively towards the wound; it may
vocalize and/or tries to bite.
(4) When the evaluator approaches — it vocalizes and/or tries to bite

2. Touching of abdomen and flank
(0) Lack of abdominal tension or no alteration in relation to response from the animal to pre-procedure touching of abdomen and flank
(1) Presence of abdominal tension, it may vocalizes or tries to bite when abdomen and/or flank are touched
(2) when evaluator approaches - it vocalizes and or tries to bite
Factor 2: (total of 6 points)

Source: Brondanet al (2011).
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Table 1: Mean value and standard deviation of pain scores during pgstgysost-operative period, heart frequency (HF),
respiratory frequency (RF) and glycemia before and after ovariohysterectomy surgery in female cats treated with ketoprofen
administered before and after (PREG) or only after surgery (POSG)

. Heart frequency Respiratory frequency Glycemia

Moments Pain score (bpm) (mpm) (mg/dl)
PREG POSG PREG POSG PREG POSG PREG POSG
M-24 - - 160 + 23 160 £ 3 67 £ 24 51+18 66 +6 68 £ 34
MO 1.7+0.7 3.0x1.0 - - - - 79 13 86 £ 42
M2 1.0+£0.9 22+1.7 - - - - 83 23 88 £ 25
M4 1.7+1.8 3.0+£22 - - - - 70 £11 85 %33
M6 1.2+186 29+£19 - - - - 62 £5 65 £ 27
M12 1.1+1.2 21+1.6 - - - - 62 £5 73 +£21
M24 1.1+1.0 1.1+11 146+32 157 £ 21 67 £1% 40+ 14 58 +10 59+ 30
M48 0.5+£0.7 1.0+£12 14017 152+ 27 51 %22 43 +18 59 +11 65 %24
M72 0.0 £ 0.0¥ 1.2+ 1.0 140 + 17 156 + 15 59 + 22 44 + 21 67 15 67 £ 20
M96 0.0+£0.0¥ 09+ 0.8 140+ 9 128 + 16 58 17 44 + 10 63 11 67 + 20
M120 0.0 £ 0.0¥ 09+1.1 136 £ 1 131+ 23 62 +13 54 £ 16 56 +13 77 £ 43
M144 0.0 £ 0.0* 06+£1.0r 119+7* 131+ 25 60 12 41 +19 57 =7 69 £ 38
M168 0.0+0.00 0.6+x1.0* 121 +9* 136 £25 56 +17 51 + 33 55 18 70 £ 36
M192 0.0 £ 0.0* 0.5+£0.7* 119+09* 122 + 1* 53+ 16 39+£19 55 +9 71 £ 35
M216 0.0 £ 0.0* 0.4+0.7% 117 +13* 140+ 14 57+16 58 £ 18 56 +9 82 £ 48
M240 0.0 £ 0.0* 0407 12812 146 + 12 54 + 13 50+ 14 56 +9 88 £ 44

- Satistically diferent from POSG groups, according tdents t test or U-Mann-\ithney for scores of pain (p < 0.05).

*- Statistically diferent from the first value of the same group, according to the two-fAN@VA, followed by the test offukey or
according to the test of KruskalVallis for scores of pain (p < 0.05).
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