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ABSTRACT

Aim: Ibuprofen is analgesic, antipyretic and anti-inflammatory drug, which is widely used as a
cheap over- the counter drug (OTC); however, this drug accompanies anti coagulation/anti platelets
effects which sometimes might illicit adverse effects. In this study, we investigated effect of
ibuprofen on prothrombin time (PT), activated partial thromboplastin time (aPTT) and platelet count
using wistar albino rats.

Methods: A total of 21 rats grouped into 3(control, acute and chronic exposure groups, with all
consisting of 7 rats each) was used. The acute and chronic exposure group were given 0.7 mg of
ibuprofen orally for 1 and 21 days, respectively. Blood sample was collected via cardiac puncture
then analyzed.

Results: PT was significantly higher in both group 2 and 3 (acute and chronic exposure,
respectively) than that of the control. Acute exposure group showed the highest PT rise. A PTT was
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exposure) showed the lowest platelet count.

indiscriminate use.

not significantly different between group 2 and 3 versus the control group. Platelet count was
significantly lower in both group 2 and 3than that in the control group (p<0.05). Group 3 (chronic

Conclusion: Oral administration of ibuprofen affected coagulation parameters and a longer
exposure reduce platelets count. A strictly prescription for this drug may be needed to prevent its

Keywords: Ibuprofen; prothrombin time (PT); activated partial thromboplastin time (aPTT); platelet

count; wistar albino rats.

1. INTRODUCTION

Analgesic agents are of different categories,
frequently used for the most widespread types of
pain. They include acetaminophen, non-steroidal
anti-inflammatory drugs (NSAIDs) and opioids
[1]. Ibuprofen is one of the most commonly used
NSAIDs for the relief of fever, pains and
inflammatory conditions [2]. It is among the most
frequently over the counter medications
worldwide [3,4]. The drug is reported to be better
and preferred for joint and muscle pain than most
other analgesics and has been used by patients
with arthritis for years [5], though not
recommended for treatment of neuropathic pain

[6].

NSAIDs are effective analgesic agents in
relieving pain and inflammation by a variety of
diverse mechanisms [7]. The NSAIDs exist in two
forms, the traditional non selective NSAIDs
(tNSAIDs) that inhibits both COX-1 and COX-2
nonspecifically, and the selective COX-2
inhibitors [8]. One major target of NSAIDs action
is their ability to inhibit the activities of
cyclooxygenase enzymes (COX-1 and COX-2)
which are responsible for the conversion of
arachidonic acid into prostaglandins utilizing
different mechanisms to achieve its role.
Inhibition of COX enzyme by NSAIDs results in
prevention of the synthesis of prostaglandins [9]
which mediate vital physiological functions,
including gastric cytoprotection, maintenance of
renal blood flow, and platelet activation in
addition to these, is their influence on clotting
function [10,11]. Furthermore, NSAIDs are
known to have antiplatelet activities [12].

Ibuprofen is well tolerated and safe at its
recommended doses [13,14], hence its high
safety profile but its widespread availability and
frequent use over the counter has increased the
potential for accidental ingestion and misuse
[15]. Importantly, ibuprofen as an over-the-
counter NSAIDs has given rise to the
consequence of an increase in its usage and
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toxicological potentials [16]. Although, it has an
advantage over aspirin, indomethacin and
pyrazolone derivatives, because many patients
tolerate it much better [17]. This is because orally
administered ibuprofen delayed analgesic action
in many formulations, especially in the form of
tablets. Ibuprofen also causes the smallest range
of side effects among the non-selective NSAIDs
[6].

Hemostasis is one among the numerous adverse
effects of taking NSAIDs .The process of
hemostasis occurs in three phases: the vascular
platelet phase, which assures primary
hemostasis; activation of the coagulation
cascade, which assures formation of the clot;
and activation of a series of control mechanisms,
which stop propagation of the clot and limit
activation of the coagulation cascade to the
region of endothelial rupture [16]. Ibuprofen have
been implicated in reduction of platelet count and
disarrangement in coagulation tests [12,15,18].
Antiplatelet and anticoagulation of NSAIDs is
already well known; however, the present study
might show that the present animal model may
be suitable for the further research on this issue.
Hence the research to investigate the effect of
oral administration of ibuprofen on PT, aPTT and
platelets count of Wistar albino rats.

2. MATERIALS AND METHODS
2.1 Ibuprofen

400 mg of ibuprofen tablet (Fidson Pharm Ltd,
Nigeria) was purchased from the Pharmacy Unit
of the University of Port Harcourt Teaching
Hospital, Port Harcourt, Nigeria. It was crushed
to a fine powder using a glass mortar and
dissolved in 685 ml of distilled water at
appropriate concentrations in equivalent of
human dosage. It was administered as aqueous
suspension by oral gavage. The drug was
continuously agitated during administration in
order to deliver the drug homogeneously to the
animals.



2.2 Animals

Male wistar albino rats weighing between 120-
150 g, obtained from the Animal House of the
Department of Pharmacology, University of Port
Harcourt, were used for the study. The animals
were fed with grower chicken mash twice a day
which was gotten from Top Feed Company,
Eastern Premier Feed Mill Ltd, Aba, Abia State,
Nigeria and they were allowed free access to
water ad libitum. They were maintained at a
room temperature of 28.0 + 2.0°C under natural
lighting conditions and handled in accordance
with international guidelines for the Care and Use
of Laboratory Animals as promulgated by the
Canadian Council on Animal Care [19]. The
conditions of the animals were in conformity with
standards as outlined by the National Academy
of Science [20,21,22].

2.3 Pilot Study of Ibuprofen

A total of six (6) male rats with an average weight
of 120 g were used for the toxicity study. The rats
were treated with 1.2 ml of Ibuprofen in solution
of clean water (corresponding to 400 mg of
Ibuprofen, an equivalent of human adult dose
and the weight of the rats), the animals were
observed for 1 week. It was observed that none
of the animals displayed any form of toxicity or
died [23], Therefore, this dose was adopted for
the research for the animals.

2.4 Experimental Design

Wistar albino rats were divided into 3 groups
containing 7 rats each. The first group (control)
were fed with only food and water, the second
group (acute exposure) were administered with a
single dose of 1.2 ml of ibuprofen drug for 24
hours whereas group 3 (chronic exposure) were
administered with 1.2 ml each of aqueous
ibuprofen drug 3 times daily for 21 days. At the
end of the respective regimen, the animals were
anesthetized with deep diethyl ether and
blood samples were collected separately into
EDTA bottles for platelet count and Sodium
citrate bottle for coagulation tests (PT and aPTT).

2.5 METHODS
2.5.1 Prothrombin time (PT) determination

The prothrombin time (PT) was determined
manually as described by Korte et al. [24].

Procedure: Reagent which was supplied by
(Agappe diagnostics Switzerland), using Agappe
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diagnostics kits, product code 52601003 was
used according to manufacturer’s instructions.
The test and control samples were each assayed
in triplicate.

2.5.2 Activated partial thromboplastin time
(aPTT) determination

The Activated Partial Thromboplastin Time
(aPTT) was determined manually as described
by Korte et al. [24].

Procedure: Reagent which was supplied by
Agappe diagnostics, product code 52602001
(Agappe diagnostics Switzerland) was used
following the manufacturer’s instructions. The
test and control samples were each assayed
in triplicate.

2.5.3 Platelet estimation

The platelet count was done manually using
Ammonium oxalate solution. Blood sample was
diluted 1 in 20 in a filtered solution of 1%
ammonium oxalate reagent which lyses the red
cells and white blood cells leaving the platelets.
This was counted using the Improved Neubauer
Counting Chamber as  described by
Cheesbrough [25].

2.6 Quality Control Measures

External quality control sera were assayed
alongside the test samples during the analyses.
Standard operating procedures were duly
adhered to while carrying out the analysis. Good
laboratory practices were observed while
conducting the test.

2.7 Statistical Analysis

Values are presented as means and standard
deviation, One Way Analysis of Variance
(ANOVA) followed by the Tukey Multiple
comparison test using the Graph Pad Prism
Version 3.10.12 bit for Windows was used to
compare the mean values among the groups to
check for statistical differences. Values were
considered significant at P=0.05.

3. RESULTS AND DISCUSSION

The results show the effect of ibuprofen on
different parameters like PT, aPTT and platelets
that are implicated in coagulation processes as
seen in Table 1.
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Table 1. Mean % SD of PT, aPTT and Platelet Count in albino rats in the different groups

Groups PT (secs) aPTT (secs) Platelet (10”/L)
1-Conrol 10.09 + 1.006° 29.84 +£5.193 669.1 + 65.84°
2-Acute Exposure (1 day) 14.00 + 1.634% 34.63 £ 3.545 500.1 £ 45.91°2
3-Chronic exposure (21 days) 13.96 + 0.793 * 35.14 £ 1.513 342.7 £ 49.36°
F-value 23.92 4.024 59.27

Pvalue 0.0011 0.0614 <0.0001
Remark Significant Non-Significant Significant

Key: Data are expressed as mean + SD. ? significantly different from each other at P=0.05. ° not significantly
different from each other at P=0.05. PT- Prothrombin Time, aPTT- Activated Partial Thromboplastin Time

The mean + SD of PT was highest in group 2
(Acute exposure) and lowest in control. The
mean = SD of PT was significantly higher in both
the group 2 (Acute exposure) and group 3
(Chronic exposure) when compared with the
values in the control (P=0.05), meanwhile the
mean + SD of PT in group 2 (Acute exposure)
compared to group 3 (Chronic exposure)
was statistically significant (P=0.05).

The mean £ SD of aPTT was highest in group 3
(chronic exposure) and lowest in the control
group. The mean = SD of aPTT was not
significantly higher in group 2 and group 3
compared with the values in the control group
(P>0.05).

The mean = SD of platelet count was highest in
the control group and lowest in group 3 (chronic
group). The mean + SD of platelets was
significantly lower in both group 2 and group 3
compared with the corresponding values in the
control (P=0.05), however, the mean + SD of
platelets in group 2 compared to group 3 was
statistically significant (P=0.05).

Coagulopathy has been implicated as one of the
adverse effects of ibuprofen and is one of the
most detrimental consequences of haemorrhage
leading to increasing mortality [26]. The platelet
counts obtained in rats that received ibuprofen
for a day and those that received for as long as
21 days were significantly different when
compared to the control rats. This is in
agreement with a similar study where diclofenac
sodium was used, a type of NSAIDs [27]. When
the control group was compared with the acute
exposure group, PT was significantly higher and
platelet values were significantly lower (P=0.05).
This result is in line with the work of Brohi et al.
[28] who reported a significant rise in PT in a
similar study in humans. This observation might
be adduced to the fact that ibuprofen inhibits
COX-1 activity with interference on the pathway
of prostaglandin biosynthesis with resultant

48

reduction in prostacyclin and thromboxane
components, and these are the principal factors
of fibrin formation and blood clotting however,
aPTT was not significantly different (P>0.05)
(Table 1). Our result in this study is in line with
Korte et al. [24] who observed that ibuprofen
inhibited platelet count and prolonged clotting
factor timing at standard doses thereby
compromising coagulation profile.

The non-significant difference in aPTT observed
in this study is not in agreement with the study
carried out by Adams [29] who reported a
significant change in aPTT. On the other hand,
the significant changes in PT and non-significant
change in aPTT by ibuprofen observed in this
study may suggest that ibuprofen has differential
effects on the intrinsic and extrinsic pathways of
coagulation. The significant difference in the
coagulation parameters might also be as a result
of ibuprofen having an effect on the liver. When
liver function is impaired, synthesis of
coagulation factors may be inhibited and
coagulation factors are more rapidly depleted as
reported by [30].

From the work of Ibrahim [4], at a longer duration
even at therapeutic doses, platelet count was
drastically reduced and the coagulation
measurements were adversely  affected,
suggesting the severity of ibuprofen taken for a
long time as the case observed in this study. As
already known that NSAIDs have antiplatelet
activities, the reduced level of platelet counts
after 21 days of ibuprofen exposure in this study
is consistent with the study by Jonah [5]. Our
observations strongly suggest the antiplatelet
effect of ibuprofen.

4. CONCLUSION

Ibuprofen administration affected coagulation
parameters and at longer exposure might lead to
coagulopathy as observed in the reduction of
platelet count. Care should be taken when taking



ibuprofen specially to prevent bleeding disorder
and other thrombotic disorders.
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