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ABSTRACT

Background: Evaluate the anti-inflalmmatory property of
theophylline on rat hind paw edema using carrageenan-induced
acute inflammatory model.

Methods: Wistar male rats (150-200 gm) were divided into 7
groups- 3 standard groups, 3 test groups and 1 control group.
Each group consists of six rats. A control group was treated with
0.2ml of normal saline, 3 standard groups were treated with
different doses of Diclofenac (Standard drug): 5 mg/kg, 10
mg/kg, 15 mg/kg body weight, respectively and 3 test groups
were treated with different doses of Theophylline (Test drug): 5
mg/kg , 10 mg/kg and 15 mg/kg, respectively. The anti-
inflammatory property was assessed by plethysmograph.

Results:  Theophylline demonstrated a significant anti-
inflammatory property at different dose levels when compared to
controls (p > 0.05). However this anti-inflammatory activity was
less as compared to standard drug.

Conclusions: Theophylline exhibited a dose dependent anti-
inflammatory activity in a carrageenan model of inflammation.

any medium, provided the original work is
properly cited.

INTRODUCTION

Inflammation is a local response of living mammalian
tissues to injury. It is a body defense reaction in order to
eliminate or limit the spread of injurious agent.* There are
various components to an inflammatory reaction that can
contribute to the associated symptoms and tissue injury.
Edema, leukocyte infiltration, and granuloma formation
represent such components of inflammation. Though, it is
a defense mechanism. The complex events and mediators
involved in the inflammatory reaction can induce or
aggravate many reactions.>® Theophylline is commonly
considered to be a bronchodilator. It has been used in the
treatment of asthma and chronic obstructive pulmonary
disease (COPD) for over 60 years and remains one of the
most widely prescribed drugs for the treatment of airway
diseases worldwide as it is inexpensive." There is
considerable evidence to support an anti-inflammatory
role for theophylline in asthma.>® It has been
demonstrated that this drug is able to suppress, both in
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vitro and in vivo, a variety of inflammatory and immune
cell functions.” Apart from this, it has been shown that
theophylline reduces the phagocytic and bactericidal
capacities of polymorphonuclear leukocytes and
macrophages, the release of reactive oxygen species by
macrophages, the proliferative response of T
lymphocytes to mitogens and the cytotoxic activity of
natural Killer as well as tumour necrosis factors release
from activated human mononuclear cells.?

With these details taken into account, present study was
planned to find out the possibility of anti-inflammatory
activity of theophylline using carrageenan-induced acute
inflammatory model.

METHODS
Animals

42 male wistar rats (150-200 gm) were used for the
present study. They were fed with standard pellet diet and
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water ad libitum. All animals were acclimatized for at
least one week before the experimental session. All the
experimental procedures were done following the
guidelines of the Institutional Animals Ethics Committee.

Evaluation of Anti-Inflammatory Activity

For the anti-inflammatory activity against the acute
inflammation, animals were divided into seven groups.
Wistar rats weighing 150-200gm were selected. The
animals were divided into seven groups containing 6 in
each and labeled I-VII. Group | served as control (0.2 ml
normal saline). Group Il, Ill, and IV were treated with
different doses of standard drug (Diclofenac sodium
5mg/kg, 10mg/kg, 15 mg/kg; i.p.) whereas other groups
V, VI and VII were treated (i.p.) with different doses of
Theophylline 5 mg/kg, 10mg/kg and 15 mg/kg,
respectively. Edema was produced by injecting freshly
prepared 0.1 ml of 1 % wi/v carrageenin suspension in sub
plantar region of left hind paw of the animal. The volume
of hind paw edema was measured by plethysmograph.
Paw edema volume was measured at O hour and 3 hour
after the injection of carrageenin. Drug pretreatment was
given 30 min before the injection of carrageenin. The
percent inhibition of edema was calculated by using

following formula- CV_CVtxloo where Vc and Vt
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represents the average paw edema in controls and treated
groups, respectively.’

Statistical analysis

Results are expressed as Mean + S.E.M. The difference
between experimental groups was compared by One-way
Analysis of Variance (ANOVA). The results were
considered statistically significant when p<0.05.

RESULTS

The anti-inflammatory activity of the theophylline was
evaluated by carrageenan-induced rat paw oedema
method and the results are shown in Table 1 and Figure 1.
The drug was tested at three different dose levels.

The paw edema showed signficant reduction in the
groups treated with standard drug diclofenac and also
with the theophylline treated groups when compared to
controls (p> 0.05). The percentage inhibition was 10%,
18.75% and 33.75% for theophyilline at doses of 5mg/kg,
10mg/kg and 15 mg/kg, respectively. However, these
percentage inhibition were signficantly lower as
compared to the reference drug diclofenac at all dose
levels (Table 1 and Figure 1).

49.30%

0%

Figure 1: Percentage (%) inhibition of rat hind paw edema (anti inflamatory activity).
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Table 1: Anti-inflammatory activity of theophylline.

% inhibition
of edema
Paw edema
compared to
volume (cm)
control at
Control
(Normal saline) 0.8 +0.036
Diclofenac . :
(5 mg/kg) 0.62+0.033 21.2%
Theophylline " )
(5mg/kg) 0.72+0.240 10%
Diclofenac . :
(10 mg/kg) 0.52+ 0.030 35%
Theophylline " -
(10 mg/kg) 0.65 +0.022 18.7%
Diclofenac . :
Theophylline " -
(15mg/kg) 0.53+0.021 33.7%

Values are mean + S.E.M.

a p< 0.05, significantly different between theophylline
and control groups.

b p< 0.05, significantly different between diclofenac
and control groups.

¢ p< 0.05, significantly different between theophylline
and diclofenac groups.

DISCUSSION

Carrageenan-induced rat paw edema model is a suitable
test for evaluating anti-inflammatory drugs, which has
frequently been used to assess the antiedematous effect of
the drug. Carrageenan is a strong chemical use for the
release of inflammatory and proinflammatory mediators
(prostaglandins, leukotrienes, histamine, bradykinin,
TNF-o, etc).10

The course of acute inflammation is biphasic. First phase
starts with the release of histamine, serotonin, and kinins
after the injection of phlogistic agent in the first few
hours.™* While the second phase is related to the release
of prostaglandins like substances in 2-3 hours. Second
phase is sensitive to both the clinically useful steroidal
and nonsteroidal anti-inflammatory ~ agent.*
Prostaglandins are the main culprit responsible for acute
inflammation. Theophyelline might be containing some
anti-inflammatory agent which is responsible for the
blockage of prostaglandins and inflammatory pathway.

In this model of inflammation, theophylline had very
consistent anti-inflammatory activity and thus showed
significant decrease in the paw edema of rat. Numerous
studies have suggested that theophylline is having an
anti-inflammatory property. For example, in vitro,
theophylline mitigates the neutrophil respiratory burst
and leukotriene metabolism.**** Theophylline also

mitigates the respiratory burst and killing mediated by
bronchoalveolar lavage-derived alveolar macrophages.®
Similarly, in an in vivo animal model, therapeutic serum
concentrations of theophylline are associated with a
diminished leukocyte influx into a bacterial-challenged
lung and diminished bactericidal activity.™

The present results supports that theophyelline suppresses
the carrageenan-induced paw edema, thereby acts as an
anti-inflammatory agent. This may be due to inhibition of
the mediators of inflammation such as histamine,
serotonin  and  prostaglandin.  Thus, confirming
theophyelline as an NSAID-like property.

CONCLUSION

In summary, our results confirm that theophylline exhibit
a marked anti-inflammatory property at all dose levels.
But these findings need to be validated by further studies.
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