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ABSTRACT

Objective: There are several experimental methods to
propose the efficacy of pharmacological agents to test
nociception and analgesia. Acetic acid induced writhing
test is an established method for studying visceral pain.
The aim of this study is to compare efficacy and potency
orders of tramadol, lornoxicam and paracetamol in a mice
model and supply evidence for clinicians dealing with pre-
emptive analgesia.

Material and Method: Swiss albino mice were treated
either with intraperitoneal physiological saline, tramadol
(10.0 mg/kg, 5.0 mg/kg and 2.5 mg/kg), lornoxicam (0.65
mg/kg, 1.30 mg/kg and 2.60 mg/kg) or paracetamol (100
mg/kg, 50 mg/kg and 25 mg/kg) 5 min before inducing
the writhing test. The mice received intraperitoneal 0.2
ml 3% acetic acid solution injections and the writhes were

observed and recorded for 10 min. Percent maximum
possible effects and median effective doses (ED50)were
calculated and the efficacy order for the three agents were
compared.

Results: The efficacy order for the three agents was found
as: Tramadol = Lornoxicam > Paracetamol. Median
effective doses (ED50) for the drugs were also calculated as
1.54 mg/kg, 5.20 mg/kg and 97.32 mg/kg for lornoxicam,
tramadol and paracetamol respectively. The potency order
was observed as: Lornoxicam > Tramadol > Paracetamol .
and

that tramadol

lornoxicam have similar efficacy where pre-emptive role of

Conclusion: These results state

paracetamol should be further questioned in a clinical setting.
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ANALJEZIKLERIN ANTiNOSIiSEPTIiF ETKIiLE-
RiNIN KiMYASAL AGRI MODELi FARELERDE
KARSILASTIRILMASI

OZET

Amac: Nosisepsiyon ve analjeziyi test etmede kullan-
lan farmakolojik ajanlarin etkililigi icin deneysel me-
todlar bulunmaktadir. Asetik asit kivranma testi vise-
ral agr1 calisma metodudur. Bu ¢calismanin amaci fare
modelinde tramadol, lornoksikam ve parasetamoltin
potens siralamasini ve etkililigini karsilastirmak ve
pre-emptif énleyici analjezi ile ilgilenen klinisyenlere
bilgi saglamakur.

Materyal ve Metod: Swiss albino fareler, kivranma
testinden 5 dak once intraperitoneal fizyolojik tuzlu
su, tramadol (10,0 mg/kg, 5,0 mg/kg ve 2,5 mg/kg),
lornoksikam (0,65 mg/kg, 1,30 mg/kg ve 2,60 mg/kg)
veya parasetamol (100 mg/kg, 50 mg/kg ve 25 mg/
kg) ile tedavi edilmislerdir. Farelere intraperitoneal

0,2 ml 3% asetik asit soltisyonu enjeksiyonu yapilmis
ve kivranmalar gozlemlenerek 10 dak kayit edilmistir.
Maksimum olast etki ytizdesi ve etkin dozlar1 (ED50)
hesaplanmis ve ti¢ ajanin etkililik siralamas: karsilas-
trlmistir.

Bulgular: Uc ajanin etkilik siralamasi su sekilde bu-
lunmustur: Tramadol > Lornoksikam > Parasetamol.
[laclar icin etkin dozlar (ED50 ) da lornoksikam, tra-
madol ve parasetamol icin sirasiyla su sekilde hesap-
lanmistir: 1,54 mg/kg, 5,20 mg/kg ve 97,32 mg/kg.
Potens siralamasi Lornoksikam > Tramadol > Parase-
tamol olarak gozlenmistir.

Sonug: Bu bulgular tramadol ve lornoksikamin ben-
zer etkililige sahip oldugunu, parasetamoliin ise pre-
emptif roltiniin klinikte arastirilmast gerektigini gos-
termektedir.

Anahtar Kelimeler: Agr1, postoperatif, nosisepsiyon
testi, analjezikler Nobel Med 2011; 7(2): 40-44

INTRODUCTION

The efficacy of pain control is an important component
of post-operative care. Pre-emptive analgesia refers
to maintaining intraoperative antinociception with
the agents administered before surgery that also
prevents the central sensitization that occurs due to
injury produced by the surgical intervention.! The
inventory of drugs used for controlling post-operative
pain changes quite frequently. The most suitable post-
operative pain treatment may be achieved with an
agent that acts quickly and potently with minimal
adverse effects and produces fewer drug interactions.?
In fact, pre-emptive analgesia is such a complex and
controversial topic that it can be viewed from many
different aspects. There are several experimental
methods to propose the efficacy of pharmacological
agents to test nociception and analgesia. In tail-flick
and hot-plate tests, the response to the stimulation
is fixed and the test measures mainly the threshold
of the stimulus required to elicit a response.’ In the
second type experiments, the stimulusis standardized
and the strength or duration of the response is
measured where formalin or acetic acid induced
writhing tests may be good examples.” Stimuli that
have been employed in studies of visceral pain can
be categorized into four general groups: electrical
stimuli, mechanical stimuli, chemical stimuli, and
ischemia. As it has been accepted, damage to visceral
tissues does not invariably lead to pain and stimuli
that are not tissue damaging (or even predictive of
tissue damage) can and do lead to visceral pain. So in

visceral pain model, visceral stimulus must produce
particular results to be termed noxious. In other
models where visceral stimuli that utilize invasive
surgical procedures to place stimulation equipment
require use of anesthetics or analgesics the writhing
test becomes a more suitable method screening the
effects of analgesics.*

Lornoxicam, a member of the oxicam group of
anti-inflammatory drugs (NSAIDs)
is being used successfully in prevention and
treatment of post-operative pain.’ Its inhibitory
effects on cyclooxygenases in peripheral tissues
decrease prostaglandin production and its effects on

nonsteroidal

endogenous dynorphins, []-endorphin levels also
promote its central analgesic and anti-inflammatory
effects. Recent studies also suggested a pre-emptive
role for lornoxicam.®” Lornoxicam was reported to
be more potent than other NSAIDs.® Several studies
also showed that lornoxicam diminished post-
operative opioid requirements.”? Paracetamol, a drug
without inhibiting peripheral cyclooxygenase-1, has
a well-established safety and analgesic profile and it
has few contraindications and lack significant drug
interactions.' Intravenous paracetamol was reported
to be similar to propacetamol and consistently superior
to placebo for the main efficacy criterion of pain relief
and intensity where intravenous acetaminophen had
significantly improved local tolerability.'*!!

The aim of this study is to supply evidence for anti-
nociceptive effects of two NSAIDs and compare

NOBEL MEDICUS 20 | CILT:7, SAYL: 2

41

COMPARISON OF
ANTINOCICEPTIVE
EFFECTS OF ANALGESICS
IN A CHEMICAL MODEL OF
VISCERAL PAIN IN MICE



of writhes

ﬁ

of writhes

Physiological
saline

10 mg/kg 5 mg/kg 2.5 mg/kg

Tramadol

30 7
30 7
20 7

of writhes

Physiological
saline

2.6 mg/kg 1.3 mg/kg

Lomoxicam

0,65 mg/kg

NOBEL

MEDICUS’

50 mg/kg 25 mg/kg

Paracetamol

Physiological 100 mg/kg

saline

Figure 1. The effect of 3 different doses of intraperitoneal tramadol (A; 2.5,
5 and 10 mg/kg), lornoxicam (B) and paracetamol (C) on the number of
writhes induced by intraperitoneal 3% acetic acid. Pre-treatments were given
16 min prior of acetic acid injections (n =7/group). Writhes were observed
for 10 min. *, p <0.001 and **, p < 0.01 (compared to physiological saline,
Dunns multiple comparison test)

the results with that of tramadol, a centrally acting
analgesic whose mechanism of action is predominantly
based on enhanced serotonergic neurotransmission in
mice by using acetic acid induced writhing test.'”

MATERIAL AND METHOD

Animals

Swiss albino mice weighing 20-35 g of both sexes
supplied from Marmara University Experimental
Animal and Research Laboratory were used in the
study. All procedures were approved by the “Animal
Ethical Committee of Haydarpasa Numune Education
and Research Hospital”. The mice were kept at 12 h

light and dark cycle and fed with standard mice chow,
water ad libitum.

Writhing test

The writhing test is typically carried out in
unanesthetized mice using an intraperitoneal
injection of fixed dose (0.2 ml/mouse) of diluted
acetic acid (3% V/V) solution. Responses have been
quantified as all-or-none responses where the number
of writhes is counted in 10-min. A full writhe is
accepted as stretching of hind limbs and dorsiflexion
of hind paws frequently with the pelvis rotated
sideward and contraction of abdominal muscles
followed by stretching of the body and extension

of the hind limbs (the classic writhing response).

Experimental protocols

The mice were treated either with intraperitoneal
physiological saline, tramadol (10.0 mg/kg, 5.0 mg/
kg and 2.5 mg/kg), lornoxicam (0.65 mg/kg, 1.30
mg/kg and 2.60 mg/kg) or paracetamol (100 mg/kg,
50 mg/kg and 25 mg/kg) 5 min before inducing the
writhing test. The mice received intraperitoneal 0.2
ml 3% acetic acid solution injections and they were
placed in plexiglass cages 20 X 20 X 20 cm.

Drugs

3% glacial acetic acid solution was prepared with
physiological saline and the pH was detected to be
4. Tramadol, paracetamol and lornoxicam serial
dilutions were also prepared with physiological saline.

Data processing and statistical analysis

The data are expressed as means = SEM. Percent
maximum possible effects (%MPE) were calculated
according to the formula below: %MPE = [(# of
writhes in each experiment - # of writhes in control
group)/# of writhes in control group] X 100 Median
effective doses (ED50 values) were calculated by using
%MPE values obtained with 3 doses with the aid of
linear regression. The number of writhes in different
groups was compared by using Kruskal Wallis statistics
followed by Dunns post-hoc test. All statistics were
performed by using GraphPad Prism (USA). Statistical
significance was accepted where p<0.05.

RESULTS

The effect of physiological saline, tramadol, lornoxicam
and paracetamol on writhes induced by acetic acid.
When the mice were pre-treated with intraperitoneal
tramadol at 2.5, 5.0 and 10.0 mg/kg doses, Kruskal-
Wallis statistics showed a significant difference
between physiological saline and tramadol (p<0.05).
Tramadol at 2.5 mg/kg dose failed to suppress the
writhes, but 5 mg/kg and 10 mg/kg doses were
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found to decrease the number of writhes significantly
(p<0.01 and p<0.001, respectively) as shown in
Fig.1A. Comparison of effective doses of tramadol did
not yield a statistically significant difference. Likewise
lornoxicam pre-treatment was found to be effective
compared to physiological saline (p<0.05) where 0.65
mg/kg dose was found ineffective in suppressing the
writhes. We observed that lornoxicam suppressed
the writhes significantly at 1.3 and 2.6 mg/kg doses
(p<0.01 and p<0.001, respectively). No difference
was detected between the effective doses (Fig.1B).
Paracetamol suppressed the writhes significantly only
at 100 mg/kg dose (p<0.05) where other doses (50
and 25 mg/kg) were found to be ineffective (Fig.1C).

The efficacy and the potency order of tramadol,
lornoxicam and paracetamol %MPE’s were also
calculated (Fig.2) where the efficacy order for the
three agents was found as follows: Tramadol 2
Lornoksikam > Paracetamol ED,  for the drugs
were also calculated by using the MPE’s (%) of each
experiment where ED, values were found as 1.54
mg/kg, 5.20 mg/kg and 97.32 mg/kg for lornoxicam,
tramadol and paracetamol respectively. The potency
order was observed as: Lornoxicam > Tramadol >
Paracetamol

DISCUSSION

In this study we wanted to compare the antinociceptive
effects of three different agents independent of their
mechanism of action in mice model of visceral pain.
We found that efficacy of tramadol was more or equal
to lornoxicam. The experiments performed in animals
regarding pre-emptive analgesia may supply evidence
for clinical trials to find a more suitable agent that
exerts immediate and late effects on post-operative
pain. We detected that tramadol exhibited a greater
efficacy in writhing test in mice. Previous studies
showed that paracetamol displayed a similar ED,
value in orofacial formalin test where it was reported
to be 100.66 mg/kg."?

Clinical studies also showed that tramadol when
administered prior to lumpectomy or before the
end of the surgical procedures can produce effective
postoperative analgesia.'* Local administration of
opioids was shown to have a peripheral antinociceptive
effect especially in inflammatory pain. The effect
of tramadol was shown in carrageenan-induced
inflammatory pain in knee joints of rats.”” The results
of this research show that not only morphine but
also tramadol another widely used opioid in clinical
practice inhibits nociception, edema and functional
impairment of the paw after its local application
directly to the inflamed knee joint. It is postulated that
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Figure 2. The comparison of % maximum possible effects of lormoxicam,
tramadol and paracetamol in writhing test induced with intraperitoneal 3% acetic
acid injection. (Kruskal Wallis Test, p < 0.06) *, p < 0.06, **, p < 0.0001

tramadol exerts its actions through two mechanisms:
opioid and inhibition of central monoaminergic
descending  pathways.!®!"  The of
serotonergic and noradrenergic of
descending antinociceptive system is responsible
for about 60% of antinociceptive effect of tramadol

involving activation of descending antinociceptive
16,18

activation
component

systems and suppression of reuptake of amines.
This was confirmed by the studies of Kayser et al.
who demonstrated the implication of noradrenergic
component in tramadol actions.'® Rojas-Corrales et al.
also showed that tramadol inhibits serotonin reuptake
in the model of acute pain.?® Most of the clinical trials
suggested a pre-emptive analgesic role for tramadol.'*
Comparison of timing of administration tramadol
showed that it was more effective when administered
before surgery rather that peri-operative or post-
operative applications.?! In a study where the impact of
tramadol and morphine on pre-emptive analgesia was
examined in herniorrhaphy intervention, it was found
that pre-surgical caudal morphine or tramadol reduced
peri-operative sevoflurane requirements and either
pre-surgical or post-surgical caudal morphine did
not make any difference to post-operative analgesia.**
Lornoxicam is being used successfully in prevention
and treatment of post-operative pain.” Among the
non-steroidal anti-inflammatory drugs lornoxicam
and paracetamol were found as less efficacious when
compared to tramadol. Lornoxicam is a member of the
oxicam group of nonsteroidal anti-inflammatory drugs
(NSAIDs). Its inhibitory effects on COX-I and COX-
II in peripheral tissues decrease prostaglandin and
the effects on endogenous dynorphins, []J-endorphin
levels also promote its central analgesic and anti-
inflammatory effects. Recent studies also suggested a
pre-emptive role for lornoxicam.®” Lornoxicam was
reported to be more potent than other NSAIDs.®
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Several studies also showed that lornoxicam diminished
post- operative opioid requirements.” The preemptive
role of lornoxicam was also demonstrated in rats where
it was administered intrathecally in formalin induced
foot swelling test.??

Paracetamol, a drug without inhibiting peripheral
cyclooxygenase-1, has a well-established safety and
analgesic profile and it has few contraindicationsand lack
significant drug interactions.'* Intravenous paracetamol
was reported to be similar to proparacetamol and
consistently superior to placebo for the main efficacy
criterion of pain relief and intensity where intravenous
acetaminophen had significantly improved local
tolerability.'>!! However placebo controlled studies may
be misleading, where randomized controlled studies

should be performed. In a clinical trial, it was reported
that 1 g paracetamol given in major abdominal surgery
did not produce pain relief and diminished post-
operative analgesic requirements.® Some contradictory
results were also reported stating that pre-operative
single dose paracetamol was effective in acute post-
operative analgesia and that route of administration
did not change the outcomes.?* Studies comparing pre-
emptive effects of tramadol and lornoxicam yielded

same results.?>2°

In conclusion, this current study suggests that
lornoxicam and tramadol has similar pre-emptive effect
in acetic acid induced writhing test in mice and clinical
trials should be conducted to find the more efficacious
agent that can be administered before surgery.
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