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Short Research Article

ABSTRACT

Diclofenac sodium is a nonsteroidal anti-inflammatory drug often obtainable as a prescription drug
or over the counter. It is very effective in the control of inflammation and pain due to arthritis or
pains arising following many disease conditions because of its antipyretic, anti inflammatory and
analgesic potentials. Despite the beneficial effects of diclofenac sodium, it has been implicated in
some adverse effects. In this study, we examined the effect of acute and chronic administration of
diclofenac sodium on some hematological (PCV, WBC differentials) and coagulation (prothrombin
time, activated partial prothrombin time and platelets count) parameters of albino Wister rats using
the standard methods. Twenty four Albino Wister rats were divided into three groups of 8 rats and
grouped as control, acute study and chronic study. The rats were administered 0.2 mg of diclofenac
sodium for 24 hours for acute and 3 weeks for chronic studies respectively. The rats were
sacrificed and blood collected for analysis of PCV, WBC differentials, prothrombin time, activated
partial prothrombin time and platelets count using the standard methods. Results show that
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acute administration of diclofenac sodium at 0.2 mg has no effect on hematological and
coagulation parameters, but chronic administration could instigate significant reduction in
PCV, platelets count, neutrophils and monocytes (p<0.001), while there is a significant
increase in PT, INR, lymphocytes (p<0.001). Considering these alterations, it is advisable that
this drug should be made a strictly prescription drug in order to prevent indiscriminate use of this
medication and to prevent attendant anemia and coagulopathy that may follow chronic use.

Keywords: Diclofenac sodium; prothrombin; activated partial tromboplastin; arachidonic acid;

cyclo-oxygenase.
1. BACKGROUND INFORMATION

Diclofenac sodium is a nonsteroidal anti-
inflammatory drug (NSAIDs) of the phenylacetic
acid class. NSAIDs are generally used to reduce
pain in different diseases as they act as anti-
inflammatory, antipyretic and analgesics. The
anti-inflammatory activity of nonsteroidal anti-
inflammatory drugs is primarily attributed to
inhibition of distinct steps in the arachidonic acid
cascade, particularly, the cyclo-oxygenase
pathway. Inhibition of cyclo-oxygenase activity
causes a sharp reduction in the formation of
prostaglandin, prostacyclin, and thromboxane
products, all key mediators of inflammation
[1,2,3]. Diclofenac inhibits cyclooxygenase
(COX)-2 enzyme with great capacity than it does
with COX-1 [3]. It is one of the most widely
prescribed NSAID, and used worldwide [4].
Similar to other members of NSAIDs, diclofenac
is mostly associated with serious dose
dependent adverse effects because of the ease
of abuse since it is also an over the counter
drug.

Since it was introduced, different types of
diclofenac products have been developed with
the aim of improving efficacy, tolerability and the
convenience of patients. Extended- release and
delayed forms of diclofenac sodium were initially
developed with the aim of improving the safety
profile of diclofenac and providing convenience.
Diclofenac is administered as a daily dose for
the treatment of acute and chronic pain. The
advent of topical formulation of diclofenac helps
in local treatment of pain and inflammation while
it minimizes systemic absorption of diclofenac
[5,6].

The specific physiochemical and spatial
characteristics were anticipated to ensure the
effective transport across biological membranes
and also to enhance strong inhibition of the
cyclooxygenase (COX)-dependent oxidation of
the arachidonic acid molecules [7,8]. Diclofenac
sodium was synthesized by Alfred Sallmann and

Prudolf Pfister and it was first introduced by
Ciba-Geigy (now known as Novartis AG, Basal
Switzerland in 1973 [9,10].

In spite of the beneficial effects of Diclofenac,
they have been implicated in some adverse
effects among which are gastrointestinal
bleeding, hepatotoxicity and renal papilary
necrosis [11], therefore sufficient concern should
be taken to study the toxicity of this drug due to
its clinical use and potential adverse effects.
Information on the effect of diclofenac on the
hematological parameters and coagulation
function is inadequate, hence this study is aimed
at exploring the hematological (packed cell
volume (PCV)), differential white cell count) and
coagulation parameters (prothrombin time (PT),
activated partial prothrombin time (aPTT) and
platelets count) changes following acute and
chronic administration of diclofenac sodium to
albino Wister rats.

2. MATERIALS AND METHODS
2.1 Diclofenac Sodium Slow Release

Diclofenac sodium (HOVID Bhd. Malaysia) and
marketed in Nigeria by Phamatex Nig LTD,
Batch Number BH10596 was used in this study.

2.2 Experimental Animals and
Management
A total of thirty (30) male Albino rats

weighing between 120-140 g were obtained
from Ogive Integrated farms, Aba, Abia state,
South Eastern Nigeria. The rats were housed in
a metal cage at normal room temperature and
were fed with finisher chicken mash, and water
ad libitum. The animals were allowed to
acclimatize for two weeks before
commencement of treatment.

2.3 Preparation of Diclofenac Sodium

100 mg of Diclofenac sodium tablet was crushed
to fine powder and dissolved in 550 ml of clean



drinking water, making a solution of

approximately 0.2 mg/mL.

2.4 Toxicity Study of Diclofenac Sodium

A total of six (6) male rats with average weight of
120 g were used for toxicity study. The rats were
treated with 1.2ml of diclofenac sodium in
solution of clean water (corresponding to 0.2 mg
of diclofenac sodium, an equivalent of human
adult dose of 100 mg), the animals were
observed for 1 week. It was observed that none
of the animals displayed any form of
restlessness or died. Therefore this dose was
adopted for the research.

2.5 Experimental Design and Grouping of
Animals

Twenty four (24) male Wister albino rats were
randomly selected and divided into three (3)
groups, group 1 was used as control, group 2
and 3 was used for acute and chronic study
respectively. Group 1 was administered 1.2 mL
of normal saline solution equivalent 0.00 mg of
diclofenac sodium in addition to their normal diet.
Group 2 received by oral gavages 1.2 ml
diclofenac sodium solution equivalent
corresponding to 0.2 mg of diclofenac sodium
for 24 hours, while group 3 received by oral
gavages a daily administration of 1.2 ml of
diclofenac sodium solution equivalent to 0.2 mg
of diclofenac for 3 weeks in addition to their
normal diet respectively.

2.6 Sacrifice of Animals

Twenty four (24) hours after the last drug
administration, the rats were anaesthetized with
chloroform and sacrificed. 5 ml of blood sample
was obtained from each rat by cardiac puncture,
with needle and syringe. Then 3 mL of blood
was placed in a tube containing sodium citrate
anticoagulant and was used for coagulation
studies, while 2 mL of blood was emptied into a
tube containing EDTA (Ethylene diamine tetra
acetic acid) as anticoagulant and was used for
the estimation of hematological parameters.

2.7 Haematological Parameters

All hematological parameters were assayed
using the method as described by Cheesbrough
[12]. Briefly, for PCV, a non-heparinized
microhaematocrit tube was dipped into a well
mixed blood sample in an EDTA container, the
tube was filled to two third (2/3), and one end of
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the tube was sealed using a sealant. The tube
was placed in the microhaematocrit centrifuge
and spun at 1200 rpm for 5 minutes, and PCV
results were read using the microhaematocrit
reader following the manufacturer’s instruction.

2.7.1 Determination of white cell differentials

Thin blood film were made on glass slide and
allowed to air dry and labeled. The film was
stained with Leishman stain which consists of a
mixture of eosin (an acidic dye), and methylene
blue (a basic dye) in methyl alcohol. The acidic
components (eosin) stain the basic component
of the cell (cytoplasm) while the basic
components (methylene blue) stain the acidic
component (nucleus) of the cell. The film was
covered with undiluted Leishman stain solution
and allowed for 2 mins, the methanol present in
the stain fixes the smear into the glass slide,
after 2 mins, twice the amount of distilled water
was added and content mixed by swirling. The
slides were incubated for at least 10 mins at
37°C. The slides were thoroughly rinsed with
phosphate buffer solution until it acquired a
purple-pinkish tinge. It was allowed to air dry, the
slides were observed under the microscope
using oil immersion of X100 objective lens, and
the different white blood cells determined.

2.8 Coagulation Factors

Prothrombin time (PT). Prothrombin time was
determined by manual method using Agappe
diagnostics kit, product code 52601003 (Agappe
diagnostics Switzerland), according to
manufacturer’s instruction.

29INR

INR was determined by calculation, using the
values of test prothrombin time and control
prothrombin time values utilizing the formula INR

= (PT- test/PT —control) Where ISI is

international sensitivity index, obtained from INR
conversion table as provided by Agappe
diagnostics (prothrombin time kit manufacturers).

2.10 Activated Partial
Time (aPTT)

Thromboplastin

Activated Partial Thromboplastin time was
determined by manual method using Agappe
diagnostics kit, product code 52602001 (Agappe
diagnostics Switzerland), according to
manufacturer’s instruction.
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Table 1. Hematological and coagulation Parameters before and after treatment

Parameters

Control
Mean £ SD

Acute
Mean £ SD

Chronic
Mean = SD

p-value

F-value

Inference

Tukey’s
Multiple Comparison
Test

PCV (%)

PT (sec)

INR

APTT

Platelets

Neutrophils

Lymphocytes

Monocytes

39.67 +£3.559

9.900 +0.5762

0.708 +0.042

31.20 +6.323

673.5 +54.03

69.33 +6.501

28.83 +6.242

2.167 £1.472

39.00 +4.147

13.93 £1.277

1.033 £0.107

31.28 +2.068

350.0 £35.78

69.33+6.501

28.83 +6.242

2.167 £1.472

30.00 + 3.033

13.23 £0.3266

0.973 +0.028

27.78 +5.724

96.83 + 6.047

14.67+ 3.777

856.33 +3.777

0.000 + 0.000

0.0005

<0.0001

<0.0001

0.4154

<0.0001

<0.0001

<0.0001

0.0093

13.43

40.40

38.48

0.9321

355.0

181.5

207.7

6.500

S *kk

S *kkk

S *kkk

NS

S *kkk

S *kkk

S *kkk

S**

Ctr vs Acu "™
Ctr vs Chr %090
Acu vs Chr -000¢
Ctr vs Acu %"
Ctr vs Chr <%
Acu vs Chr %3372
Ctr vs Acu <%0
Ctr vs Chr <2
Acu vs Chr 3%
Ctr vs Acu %99
Ctr vs Chr %489
Acu vs Chr %4732
Ctr vs Acu =~
Ctr vs Chr <0201
Acu vs Chr <000
Ctr vs Acu “099%
Ctr vs Chr <000
Acu vs Chr <0001
Ctr vs Acu ~099%
Ctr vs Chr <0001
Acu vs Chr <0:0001
Ctr vs Acu ~099%
Ctr vs Chr %08
Acu vs Chr 208

KEY: Ctr=Control; Acu=Acute; Chr=Chronic; vs=Versus; S=Significant; NS=Non Significant; The number of * represents the degree of significant, APTT=Activated partial

thromboplastine time, PT= Prothrombin time, PCV= Packed cell volume, INR= International normalization ration



2.11 Platelet Count

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.
Platelets are preserved and counted
microscopically using an improved Neubauer
ruled counting chamber and the number of
platelets per liter of blood was determined.

2.12 Statistical Analysis

Data obtained from laboratory analysis was
processed using a one way ANOVA graph pad
prism 8.2, Sandiego, USA. The result was
expressed as meantSD. Statistical difference
was considered when p<0.05.

3. RESULTS

The results for PCV, prothrombin time, activated
partial prothrombin time and WBC differentials
are shown on Table 1. The parameters did not
differ when 0.2 mg of diclofenac was
administered for a short period of time (24
hours). However, on chronic administration,
there were statistically significant reduction in
Packed Cell Volume, (P= 0.0005), Platelets
count (P<0.0001), monocytes (P= 0.0093) and
Neutrophils (P<0.0001), while there was an
increase in Prothrombin time (sec), (P < 0.0001),
International Normalised Ratio (P<0.0001),
Lymphocytes (P<0.0001), however the activated
Partial Tromboplastin Time remained
unchanged.

4. DISCUSSION

The results obtained shows no significant effect
in acute administration of Diclofenac sodium of
0.2 mg within 24 hours of treatment in both
coagulation factors (PT, APTT and platelet) and
some hematological parameters (packed cell
volume and WBC differentials). These findings
agree with the report of Corum et al., 2018. This
implies that the use of Diclofanac sodium may
be safe when administered for momentary relief
of pain.

However there was a significant alteration in
hematological and coagulation parameters in
albino rats when treated with diclofenac sodium
over a long period of time (3 weeks) at dose of
0.2 mg. There was a significant reduction in
PCV. The mechanism responsible for this
reduction is not fully understood, but may be
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explained by destruction of red blood cells
resulting in anaemia [13,14]. This result agrees
with similar findings observed by [15,16,17,18]
who reported that diclofenac sodium is
implicated as the cause of immune haemolytic
anaemia, with significant decrease in PCV,
significant neutropenia and lymphocytosis. Our
results are also in agreement with the report of
[16], who reported that administration of
diclofenac sodium to adult male rats for 14
days induced significant reduction in PCV
and WBC. It is also possible that the chronic
use of diclofenac sodium might impair with
normal erythropoesis, giving rise to reduced red
blood cell formation.

Prothrombin time and activated partial
thromboplastin tests are coagulation parameters
that give an indication of the coagulation status
of an individual [14]. The cascade of reactions
that lead to clotting of blood is divided into three
pathways: the intrinsic, extrinsic and the
common pathways. These pathways work in
concert to collectively play a central role that
initiates clotting of blood and arrest bleeding
[1,4]. The results of this work show that chronic
administration of diclofenac sodium reduced the
platelet count and also increased the
prothrombin time is in agreement with the report
of [19]. The alteration in these indicators of
clotting mechanism by diclofenac sodium can be
explained by the inhibitory action of diclofenac
on cyclooxygenase system with concomitant
interference with the pathway of prostaglandin
biosynthesis  with  resultant reduction in
prostacyclin and thromboxane components, and
these are the principal actors of fibrin formation
and blood clotting. PT and aPTT therefore
evaluate the overall ability of the subject to
produce a clot in a reasonable time. The
alteration of homeostatic parameters of the test
animals implies these animals are at risk of
bleeding disorders a result of disordered
homeostasis [20]. This may explain the
attendant gastrointestinal bleeding occurring as
one of the adverse effects of diclofenac
administration.

INR is a test used to monitor the risk of bleeding
especially in those receiving oral anticoagulant
drugs such as warfarin [21]. That the rats treated
with diclophenac sodium has a higher INR
indicates their tendency to develop bleeding
disorder. This finding is in agreement with the
work of [20] who reported gastrointestinal
bleeding as a consequence of prolonged use of
diclofenac sodium.



5. CONCLUSION

The results of this work shows that diclofenac
sodium may cause significant alteration in
coagulation factors (PT, aPTT and Platelets
count) and some haematological parameters of
albino rats when treated for longer periods of
time, while being safe if administered for a
short period of time to release momentary
pain. However it is unknown if the action of this
drug will be replicated on human subjects or not.
Hence further work on human subjects is
warranted. But as at present, the result of this
work implies that in as much as diclofenac is a
safe pain reliever, its chronic use should be
discouraged based of the attendant alteration of
coagulation parameters hence users are at the
risk of excessive bleeding should they suffer
from traumatic injury.

6. RECOMMENDATION

It is therefore the authors recommendation that
in developing countries with limited healthcare
facilities, this drug should be made a strictly
prescription drugs in order to prevent
indiscriminate use of this medication and prevent
attendant coagulopathy that may follow chronic
use.
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