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ABSTRACT: Objective: To study the influence of paracetamol on analgesia when
given separately with low dose etoricoxib for treatment of acute pain in mice.
Materials and methods: Animals were divided into 6 groups consisting of six
animals in each group. Dose was calculated by using conversion factor for mice
from human dose. Group I, II, III and IV received 2% Gum acacia 10ml/kg,
paracetamol 84.5mg/kg, etoricoxib 3.9 mg/kg and 7.8 mg/kg respectively. Group V
and VI received etoricoxib 3.9 mg/kg + paracetamol 42.25mg/kg and etoricoxib 3.9
mg/kg + Paracetamol 84.50 mg/kg respectively. Group II, V and VI were
administered rescue paracetamol at 6 h. Acetic acid induced writhing test and hot
plate method were used to evaluate immediate and delayed analgesic activity
respectively. Results: After 1 h low dose paracetamol in combination with low dose
etoricoxib showed significant (P<0.05) analgesic activity as compared to etoricoxib
low and paracetamol high dose when used alone and comparable analgesia as
compared to etoricoxib high dose when used alone. High dose paracetamol with low
dose etoricoxib showed better analgesic activity as compared to high dose etoricoxib
when used alone. Delayed analgesic activity in paracetamol treated group were
significant at 7th h as compared to 6th h. Conclusion: Addition of paracetamol
increases the analgesic efficacy of low dose etoricoxib and is cost effective as
compared to high dose etoricoxib when used alone.

INTRODUCTION: Pain is a warning signal that
causes discomfort, and patient visits to a physician
or takes medicine over the counter. An increasing
trend for analgesic use has been observed for pain
relief, and patients are often consuming more than
the recommended dose. Classical non-steroidal
anti-inflammatory drugs which act by inhibiting
both cyclo-oxygenases (COX I and COXII)
enzymes are the most commonly prescribed
analgesics, but gastrointestinal (GIT) toxicity is a
problem with their use. They inhibit the production
of prostaglandins that helps in the relief of pain but
also inhibit gastroprotective effect 1.
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Selective COX-II inhibitors were found promising
drugs for relief of pain without any GIT toxicity 2.
Later two of the COX-II inhibitors rofecoxib and
valdecoxib were banned because of their
involvement in causing serious adverse effects on
the cardiovascular system, which is more than the
classical or non-selective COX inhibitors 3.
Recently the use of classical NSAIDs increased in
combination with proton pump inhibitors to protect
against GIT toxicity with increased treatment cost
4
.
Paracetamol is a weak analgesic as compared to
non-selective and selective COXII inhibitors but
has widespread use as it is cheaper and devoid of
GIT toxicity. It was combined with non-selective
COX inhibitors for better analgesic efficacy, but
this combination needs to be administered three to
four times a day, and it could not prevent GIT
toxicity 5.
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Adverse effects of drugs are often dose-related.
One way to reduce the dose of a drug is to use it
with a lower dose of another drug that acts
synergistically. Such lower doses of two drugs
which act synergistically if given together, may
have better efficacy than their alone use 6.
Administration of those two drugs in low doses
having better treatment profile for relief of pain and
which do not add to adverse effects is the need of
hour for the treatment of pain in chronic illnesses.
Etoricoxib is a selective COX-II inhibitor, and
paracetamol is both COX-I and COX-II inhibitor
and both do not cause gastric toxicity 7, 8.
Etoricoxib is long-acting and used once a day,
whereas paracetamol is short-acting and has to be
given four times a day 9. Due to the difference in
pharmacokinetic profile present study is planned to
compare the analgesic effect of lower dose and
high dose of paracetamol when administered three
to four times separately to mice suffering from
acute pain treated with a lower dose of etoricoxib
and this is compared with high dose etoricoxib
treatment when used alone.
MATERIALS AND METHODS:
Chemical and Drugs: Etoricoxib (Abbott) and
paracetamol (Glaxo Smithkline) were purchased
from the market. Distilled water, Acetic acid 0.6%
and gum acacia 2% of standard quality were used.
Experimental Animals: Healthy Swiss Albino
male mice (40-45 grams) of 6-8 weeks age
available in animal house under Department of
Pharmacology Gajra Raja Medical College,
Gwalior were used in the study. All animals under
the experiment were kept in at 25 ±1 ºC and fed
with a standard pellet diet (Aashirwad, Mohali
Punjab) and water ad libitum. The experimental
protocol was approved by the institutional Animal
Ethics Committee (IAEC) vide registration
no.846/GO/ Ere/S/04/CPCSEA
Selection of Dose: Animal doses for etoricoxib and
paracetamol were calculated from absolute human
dose by using conversion factor for mice, i.e.,
0.0026, which is developed according to body
surface area.10
1. Etoricoxib 30mg×0.0026 =
absolute mice dose = 3.90mg/kg
2. Etoricoxib 60mg×0.0026 =
absolute mice dose = 7.80mg/kg

0.078mg
0.156mg
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3. Paracetamol 325mg×0.0026 = 0.845mg
absolute mice dose = 42.50mg/kg
4. Paracetamol 650mg×0.0026 = 1.69mg
absolute mice dose = 84.50mg/kg
Experimental Protocol: Animals were divided
into six groups consisting of six animals in each
group. Group1 received 2% Gum acacia aqueous
suspension 10ml/kg, GroupIIreceived paracetamol
84.5mg/kg, Group III and IV received etoricoxib
3.9 mg/kg and 7.8 mg/kg respectively, Group V
and VI received etoricoxib 3.9mg/kg + paracetamol
42.25 mg/kg and etoricoxib 3.9 mg/kg +
Paracetamol 84.50 mg/kg respectively. Animals
were fasted for 12 h before each study. Paracetamol
was administered at 0 and at 6 h as rescue
analgesia, whereas etoricoxib was administered
once in animals of respective groups by gavage
orally. Immediate analgesic activity after 1h was
studied using the writhing test, whereas delayed
analgesic activity was studied using hot plate in the
second set of animals at 6th and 7th h.
Writhing Test: The study drugs were given orally
by gavage 60 minutes before the start of the study.
Acetic acid solution (0.6% v/v) 10 ml/kg was
injected
intraperitoneally,
and
abdominal
constriction with stretching of the hind limbs
defined as writhe was cumulatively counted over a
period of 30 min just after acetic acid injection 11.
Antinociceptive activity was expressed as the
percentage inhibition of abdominal constrictions
between control animals and mice pre-treated (n=6)
with the different test drugs using the ratio:
(Control mean – Treated mean) × 100 / Control
mean.
Hot Plate Test: Fasted animals were placed
individually on a hot plate maintained at a
temperature of 55 ± 0.5 ºC. The latency to lick the
paw or jumping was considered as the reaction
time. The cut-off time was set at 20 sec to avoid
damage to the skin 12. Paw licking or jumping
responses were recorded in all groups at 6th and 7th
h, respectively. Only groups II, V, and VI were
administered rescue paracetamol after recording
analgesic activity at 6th h.
Cost-Effective Analysis: The cost of the singleday treatment was evaluated individually for all
single and combined treatments. Monthly treatment
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cost was calculated for chronically ill patients. Low
dose etoricoxib with either low or high single dose
of paracetamol was compared with a low and high
dose of etoricoxib when used alone.
RESULTS:
Analgesic Efficacy of Drug Treatments on
Writhing Response after One Hour:
Effect of Etoricoxib and Paracetamol when used
alone: Etoricoxib low dose when used alone
showed a decrease in writhing as compared to
control, which was statistically significant (P<0.05)
and justifies its analgesic efficacy. It was
comparable with high-dose paracetamol when used
alone. Etoricoxib high dose showed significant
(P<0.05) analgesic activity as compared to control,
low dose etoricoxib, and high dose paracetamol
alone, suggesting dose-dependent better efficacy of
etoricoxib high dose Table 1.
TABLE 1: EFFECT OF PARACETAMOL AND
ETORICOXIB ALONE AND IN COMBINATION BY
WRITHING METHODS AT 1 h
Treatment
No of writhes in 30
Inhibition
min (mean ±SEM)
(%)
Control
72.17±2.31
-PCM-H
56.67±3.14*
21.48
ETO-L
53.00±3.83*
26.56
ETO-H
44.00±1.71*a
39.03
ETO-L+ PCM-L
39.50±2.37*ab
45.27
ETO-L+ PCM-H
30.83±1.66*abc
57.28
PCM-H = paracetamol 84.50mg/kg, ETO-L = etoricoxib 3.9
mg/kg, ETO-H = etoricoxib 7.8mg/kg PCM-L = paracetamol
42.25 mg/kg. All values are presented as mean ±SEM. *P<0.05
when compared to control, aP<0.05 compared to PCM-H,
b
P<0.05 compared to ETO-L, cP<0.05 compared to ETO-H.

Effect of Combinations of Low Dose Etoricoxib
with Low Dose of Paracetamol: Efficacy of low
dose paracetamol when added to low dose
etoricoxib showed decrease in writhing as
compared to control, etoricoxib low dose and
paracetamol high dose when used alone and was
statistically significant (P<0.05). Combination of
low doses of the two drugs have shown comparable
efficacy in reducing writhes with etoricoxib high
dose when used alone Table 1.
Effect of Combinations of Low Dose of
Etoricoxib with High Dose Paracetamol: Effect
of low dose etoricoxib with that of high dose
paracetamol showed significant (P<0.05) decrease
in writhing numbers as compared to control,
etoricoxib low and high dose and paracetamol high
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dose when used alone. This combination also
showed dose-dependent better analgesic efficacy as
compared to the addition of low dose paracetamol
to low dose etoricoxib. It was better than the
etoricoxib high dose when used alone but was not
significant statistically (P>0.5).
Delayed Analgesic Efficacy of Drug Treatments
using Hot Plate at 6th and 7th h:
Comparison of Analgesic Efficacy at 6th h with
7th hour within the Group: Significant (P<0.5)
increase in jumping latency was seen in rescue
paracetamol treated Group V and VI at 7th h as
compared to 6th h suggestive of restoration of
synergistic activity of etoricoxib and paracetamol.
There was little increase in jumping latency in
etoricoxib alone treated Groups III and IV at 7th h
as compared to 6th h Fig. 1.
Comparison of Intergroup Analgesic Efficacy at
7th h: Group II showed comparable jumping
latency with Group III (P>0.5) whereas Group V
showed a significant (P<0.5) increase in jumping
latency as compared to Group III and was
comparable with Group IV, suggesting better
efficacy of combined treatments. Group VI showed
a significant (P<0.5) increase in jumping latency as
compared to Group III and Group V and was also
better than Group IV Fig. 1. These results suggest
that after the addition of paracetamol, high dose to
low dose etoricoxib treated animals analgesic
efficacy at 7 h is more than high dose etoricoxib
when used alone.

FIG.
1:
DELAYED
ANALGESIC
EFFECTS
OF
PARACETAMOL AND ETORICOXIB ALONE AND IN
COMBINATION BY HOT PLATE METHOD AT 6th AND 7th
h. RESCUE PARACETAMOL ADMINISTERED AT 6 h. PCMH = paracetamol 84.50mg/kg, ETO-L = etoricoxib 3.9mg/kg, ETOH = etoricoxib 7.8mg/kg PCM-L = paracetamol 42.25mg/kg. All
values are presented as mean ±SEM. *P<0.05 when compared to
latency at 6th h in paracetamol treated groups, #P<0.05 compared to
PCM-H, aP<0.05 compared to ETO-L, bP<0.05 compared to ETOL+PCM-L at 7th h
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Cost-Effective Analysis: Patients taking single
low dose of etoricoxib for pain will costs approximately Rs 5 per day only. For effective analgesia
supplementation of low dose paracetamol, 6 hourly
to etoricoxib low dose will cost approximately Rs 7
day only. The cost of etoricoxib high dose, when
used alone, is approximately Rs 10 and is
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comparable in efficacy as compared to a
combination of low doses of paracetamol and
etoricoxib. Thus per day Rs 3 can be saved with
exposure of patients to a lesser dose of etoricoxib.
Table 2 suggestive of lesser chances of cardiovascular adverse effects also.

TABLE 2: COST-EFFECTIVE ANALYSIS OF PARACETAMOL AND LOW DOSE ETORICOXIB WHEN USED ALONE
AND IN COMBINATION
Drugs and dose to be used clinically
No. of tablets
Approximate Cost of
Approximate Cost per month for chronic
required/day one day treatment (Rs)
diseases (Rs) (cost of 1 day dose × 30 )
Etoricoxib30mg
1
5
150
Etoricoxib60 mg
1
10
300
Etoricoxib30mg+ paracetamol325mg
1+4
5+2 =7
210
Etoricoxib30mg+ paracetamol650mg
1+4
5+4=9
270

Statistical Analysis: The results are expressed as
mean± standard error of mean and one-way
analysis of variance (ANOVA) followed by
Tukey’s Multiple Comparison Test. GraphPad
Prism 5.01 software used for statistical analysis.
Values of P< 0.05 were considered to be
statistically significant.
DISCUSSION: Standard and test drugs showed
antinociceptive activity in both the models used in
the present study: hot plate and writhing test
indicating the action of these drugs through central
as well as peripheral mechanism.13 Acetic acidinduced inflammatory pain is due to increase
capillary permeability and release of arachidonic
acid and prostaglandin biosynthesis via cyclooxygenase. In the present study, low-dose
etoricoxib showed better analgesic activity than
high dose paracetamol when used alone; this
confirms increased COX-II expression at
inflammation site, and etoricoxib is a selective
COX-II inhibitor suppressing prostaglandin
synthesis at sites of inflammation 14.
When a low dose of paracetamol is added to low
dose etoricoxib it showed better analgesic activity
as compared to low dose etoricoxib alone, which
might be due to additional COX-I inhibition with
paracetamol along with COX-II inhibition 15. This
combination is showing comparable efficacy with
high dose of etoricoxib, which might be because
inhibition of both the COX enzyme produces better
analgesic activity as compared to COX-II inhibition
alone 16. Furthermore, it is also reported that
paracetamol inhibits COX-III centrally, which is a
variant of COX -I 17.

In the present study, the addition of a high dose of
paracetamol to low dose etoricoxib showed better
analgesic activity than high dose etoricoxib alone,
suggesting that paracetamol act through some other
mechanisms that add to analgesia 18. Studies have
revealed paracetamol stimulates serotonergic
descending neuronal pain pathways which are
involved in inhibition of pain sensations. The Larginine/NO pathway activated by substance P and
NMDA receptors leads to NO synthesis, which is
an important neurotransmitter in the nociceptive
processes of the spinal cord. Paracetamol inhibits
nitrogen oxide (NO) formation l. It also increases
the activity of the endocannabinoid system 9, 15, 18.
The present study suggests that per day treatment
with low dose etoricoxib along with low dose
paracetamol cost only Rs 7 whereas cost of high
dose etoricoxib is Rs 10 and is inferior as efficacy;
thus, it suggests that the addition of paracetamol is
a cost-effective addition to increasing etoricoxib
analgesia and can be used for a longer period for
the patients of chronic arthritis. The result of the
present study indicates that if paracetamol alone
added with low dose etoricoxib will produce
analgesia for 5-6 h only owing to its short half-life
so it can be supplemented subsequently alone every
6 hourly as per need for continuous analgesia and
etoricoxib having long half-life given once only
and need not to be repeated before 24 h. Thus, it
will be a suitable regime to control pain for 24 h at
the expense of Rs 3 per day less as compared to Rs
10 per day for etoricoxib high dose.
Fixed-dose combination of high dose etoricoxib
with low dose paracetamol which is available as

International Journal of Pharmaceutical Sciences and Research

3511

Kothari et al., IJPSR, 2021; Vol. 12(6): 3508-3512.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

different brands in the market, costs approximately
Rs 12 per day and exposes the patients to increased
cost, dose, and adverse effects unnecessarily.
Results of the present study suggest that low dose
paracetamol can be supplemented with low dose
etoricoxib separately 6 hourly and can be costeffective, safe and rational treatment regime for
pain 19.

6.

This is a single-day study in animals, but the results
are encouraging to conduct a study of long duration
in patients suffering from acute or chronic pain to
confirm the results.

9.

CONCLUSION: Paracetamol can be a good and
safe adjuvant as well as a subsequent rescue
analgesic to low-dose etoricoxib. Cost calculation
indicates that there will be handsome saving in
overall treatment cost with increased analgesic
efficacy and minimal adverse effect profile than
etoricoxib high dose when used alone.
ACKNOWLEDGEMENT: We are thankful to
Dr. S. N. Iyengar Dean, Gajra Raja Medical
College, Gwalior (M.P.) for his constant
encouragement to conduct this study.

7.

8.

10.

11.

12.

13.

14.

CONFLICTS OF INTEREST: Nil
REFERENCES:
1.

2.

3.

4.

5.

Altman R, Bosch B, Brune K, Patrignani P and Young C:
Advances in NSAID development: evolution of diclofenac
products using pharmaceutical technology. Drugs 2015;
75(8): 859-77.
Feng X, Tian M, Zhang W and Mei H: Gastrointestinal
safety of etoricoxib in osteoarthritis and rheumatoid
arthritis: A meta-analysis. Plos One 2018; 13(1): e0190798
Schjerning Olsen AM, Fosbol EL and Lindhardsen J:
Long-term cardiovascular risk of NSAID use according to
time passed after first-time myocardial infarction: a
nationwide cohort study. Circulation 2012; 126: 1955-63.
Scheiman JM: The use of proton pump inhibitors in
treating and preventing NSAID-induced mucosal damage.
Arthritis Res Ther 2013; 15(3): S5.
Leopoldino AO, Machado GC, Ferreira PH, Pinheiro MB,
Day R, McLachlan AJ, Hunter DJ and Ferreira ML:
Paracetamol versus placebo for knee and hip osteoarthritis.
Cochrane Database of Systematic Reviews. 2019(2).

15.

16.

17.

18.

19.

Miranda HF, Puig MM, Prieto JC and Pinardi G:
Synergism between paracetamol and nonsteroidal antiinflammatory drugs in experimental acute pain. Pain 2006;
121(1-2): 22-8.
Kwiatkowska B, Majdan M, Mastalerz-Migas A, Niewada
M, Skrzydło-Radomańska B and Mamcarz A: Status of
etoricoxib in the treatment of rheumatic diseases. Expert
panel opinion. Reumatologia 2017; 55(6): 290.
McCrae JC, Morrison EE, MacIntyre IM, Dear JW and
Webb DJ: Long‐term adverse effects of paracetamol–a
review. British Journal of Clinical Pharmacology 2018;
84(10): 2218-30.
Goodman LS, Brunton LL, Chabner B and Knollmann BC:
Goodman and Gilman’s pharmacological basis of
therapeutics. 13th Ed. New York: McGraw-Hill 2019:
1423.
Medhi B and Prakash A: Practical manual of experimental
and clinical pharmacology. 2nd edition 2017; published by
jaypeebrothers medical publishers (P) Ltd. New Delhi.
Kothari S, Kushwah A and Kothari D: Involvement of
opioid and monoaminergic pain pathways in Aegle
marmelos induced analgesia in mice. Ind J Pharmacol
2013; 45(4): 371.
Patil RA, Langade PM, Dighade PB and Hiray YA:
Antinociceptive activity of acute and chronic
administration of Murraya koenigii L. leaves in
experimental animal models. Ind J Pharmcol 2012; 44(1):
15.
Suthakaran C, Kayalvizhi MK, Nithya K and Raja TA:
Evaluation of analgesic and anti-inflammatory activity of a
combination of tramadol-ibuprofen in experimental
animals. Indian Journal of Dental Research 2017; 28(3):
248.
Zhao J, Maitituersun A, Li C, Li Q, Xu F and Liu T:
Evaluation on analgesic and anti-inﬂammatory activities of
total flavonoids from Juniperus sabina. Evid-Based
Complement. Altern Med 2018; 1-9.
Aitken P, Stanescu I, Playne R, Zhang J, Frampton CM
and Atkinson HC: An integrated safety analysis of
combined acetaminophen and ibuprofen (Maxigesic®/
Combogesic®) in adults. Journal of Pain Research 2019;
12: 621.
Mazario J, Gaitan G and Herrero JF: Cyclooxygenase-1 vs.
cyclooxygenase-2 inhibitors in the induction of antinociception in rodent withdrawal reflexes. Neuropharmacology 2001; 40: 937-45.
Zarghi A and Arfaei S: Selective COX-2 inhibitors: a
review of their structure-activity relationships. Iran J
Pharm Res 2011; 10(4): 655.
Epureanu FB, Paunescu H, Ghita I, Costescu MI, Coman
LA, Fulga I and Coman OA: New experimental data on
the central effects of an old analgesic-paracetamol.
Farmacia 2019; 67: 648-55.
Battaggia A, Aprile PL, Cricelli I, Fornasari D, Fanelli A,
Cricelli C and Lapi F: Paracetamol: a probably still safe
drug. Ann Rheum Dis 2016; 75(9): e57.

How to cite this article:
Kothari S, Singhal T and Bansal H: Evaluation of addition of paracetamol as add on therapy to low dose etoricoxib for analgesia in acute
pain: an experimental study. Int J Pharm Sci & Res 2021; 12(6): 3508-12. doi: 10.13040/IJPSR.0975-8232.12(6).3508-12.
All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

3512

