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ABSTRACT

Background-Euphorbia prostrata possesses many actions one of which is wound healing. Skin wound healing is a
significant health care problem which clinician faces still. Hence this study was planned to evaluate effect of euphorbia
prostrata on skin wound healing. Material and methods-This study was conducted among randomly selected wistar rats
(n=6 per group). Group A and Group B had Cream and 1% euphorbia prostrate cream applied topically on the excisional
wound respectively. Wound healing and epithelisation was assessed on Days 4,8,12,16,20. Results: Group A showed an
average wound size of 348+13.0 on day 4, 278+10.5 on day 8, 119+9.8 on day 12, 86+9.2 on day 16 and 100% wound
healing was observed day 20 onwards. Group B showed an average wound size of 296+11.0 on day 4, 147+9.5 on day 8
and complete wound healing was observed day 12 onwards in the test group. Conclusion: Euphorbia prostrata holds

promise as effective drug therapy for wound healing.
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INTRODUCTION

Wound creates an anatomical discontinuation in the
tissues leading to disturbed functions which might result in
to pathological complications if not treated adequately in
time!. Healing of wound results in to restoration of
physical and functional integrity as a result of complex
processes at the site of wound. The healing of wound
undergoes stages like haemostasis,? inflammation,®5
proliferation and remodeling®.

With proper and meticulous treatment the wound heals
uneventfully, the failure of which might result in to
impaired wound healing and complications arising out of
its chronicity. Still the treatment of wound is not very
satisfactory and poses many challenges for the clinicians.
This invites the trial and introduction of newer agents in
this field.

Euphorbia prostrata has been tried very successfully for the
treatment of haemorrhoids either with local application or
by per oral therapy®. The studies are lacking in the field
of skin wound healing with this drug, regarding its wound
healing property. Hence this study was undertaken to
confirm the skin wound healing potential of this agent.
Euphorbia prostrata is perennial herb belonging to family
euphorbeaceae, found abundantly in India and Africa.
Since long it has been recommended for gastro intestional
disorder like diarrhoea’, asthma and allergy8, diabetes
mellitus®® haemorrhoides'*? It contains flavonoids,
phenolic compounds and tannins'®4 which possess anti
inflammatory, anti oxidant, analgesic, anti histaminic,
haemostatic and wound healing property*>-2°,

Material and methods-

This study was carried out in the department of
pharmacology and central animal house Bharati
vidyapeeth deemed university medical college and hospital
sangli after getting approval from institutional animal
ethical committee.[IAEC]

Study was conducted in two groups of wistar rats, selected
randomly each consisting of 6 animals and every rat
weighing between 200-250gms.Two groups of six rats
were selected one as control group A-only cream base and
second group B for test drug euphorbia prostrata cream to
be applied locally. Each animal was housed separately in
an individual cage .Light and dark cycle was maintained.
They had free access to standard pellet diet and water ad
libitum except 12 hours prior to the creation of wound and
until rat regained full consciousness after the wound
creation. Experiments were carried out between 9.00 to
16.00 hours.

Back of rats were shaved and on the next day surgical
intervention was carried out under general anaesthesia
with Thiopental sodium in the dose of 25mgms/kg body
weight.500mm? full thickness circular skin was excised
with scalpel blade over the nape of neck. Control animals
were treated with local application of cream base and test
animals received local application of 1% Euphorbia
prostrata cream. Drug and cream application was carried
out from the next day of wounding and was continued till
the epithelisation with no raw area left behind. Wound area
was traced on polythene paper and was measured with the
help of planimeter.

Two parameters studied were wound size measurement
and period of epithelisation. Size of wound was measured
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Table 1: Comparison of average wound measurement between the control and test group.

Groups Wound area mm?

Day 4 Day 8 Day 12 Day 16
Group A (control group) 348+13.0 278+10.5 119+9.8 86+9.2
Group B (test group) 296+11.0 147+9.5 Complete wound healing (0.0+0.0) -
P value <0.001* <0.002* <0.003* < 002*
* p value <0.05 is considered significant
Independent t test

Average Time taken for epithelisation

Group A

from day 4™ and then on day 8",12" and 16" and if
necessary there after.

Period of epithelisation was observed in days.

Statistical analysis was carried out by independent t test to
compare the wound healing i.e average wound
measurements and average time of epithelisation between
the control and test group. Probability of p<0.05 was
considered to be significant. All the analysis was
conducted using SPSS ver 13.0.

RESULTS

Group A showed an average wound size of 348+13.0 on
day 4, 278+10.5 on day 8, 119+9.8 on day 12, 86+9.2 on
day 16 and 100% wound healing was observed day 20
onwards. Group B showed an average wound size of
296+11.0 on day 4, 147+9.5 on day 8 and complete wound
healing was observed day 12 onwards in the test group.
Independent t test results showed a statistically significant
difference in the average wound measurements between
both the groups at day 4, 8, 12, 16. (table 1). The average
time taken for epithelisation of the wound was found to be
on average of 19 + 1.0 for group A and 11+ 1.0 for group
B. Independent t test shows a significant difference
between the average time taken for epithelisation of the
wound between group A and Group B. (p =0.01) (Graph
1)

DISCUSSION

In our study group B of rats treated with euphorbia
prostrata cream locally on wound had accelerated wound
healing as compared to control group A of animals. The

Group B

Graph 1: Average time taken for epithelisation of wound.

m Average Time taken
for epithelisation

possible mechanisms for this wound healing property are
based on constituents of euphorbia prostrata and on
spectrum of their actions. Euphorbia prostrata is approved
by the drugs controller general of IndiafDCGl]and it also
patented in US and European countries regulated markets
for the treatment of haemorrhoids and colonic diseases?.
It contains flavonoids, phenolic compounds and tannins as
active principles. They have been found to have various
properties as follows.

Flavonoids contain constituents like apigenin,apigenin-7-
glucosides, luteolin and luteolin-7- glucosides.
Constituents of phenolic compounds are gallic acid and
ellagic acid. Flavonoids have anti inflammatory, anti
oxidant, analgesic, anti allergic, anti oedema and wound
healing actions .Phenolic compounds possess anti oxidant,
anti inflammatory, hemostatic and anti allergic actions.
Tannins bear astringent, hemostatic and wound healing
propertiest®.

Anti inflammatory actions of flavonoids like apigenin and
luteolin and phenolic compound ellagic acid is exhibited
through inhibition of activation of inducible nitric acid
synthase [INOS] and of cyclooxygenase 2[COX-2] in
macrophages. TNF alpha stimulated up regulation of
ICAM-1 and VCAM-1 and E selectin mMRNA was found to
be reduced by apigenin'??22, Luteolin inhibits pro
inflammatory cytokine production and nuclear kappa B
mediated gene expression along with increase in anti-
inflammatory cytokine-IL 10 expression?16,

IL-1 beta mediated expression of adhesion molecule is
inhibited by ellagic acid?. Thus they inhibit the activation,
migration and adhesion of leucocytes and production of
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various inflammatory mediators and cytokines. Oral
administration of euphorbia prostrata was found to reduce
carragennan and also histamine induced oedema?’.
Antioxidant activity of ellagic acid and luteolin is through
the inhibition of lipid peroxidation and generation of free
radicals. They also increase enzyme glutathione reductase
and reduced glutathione resulting in to increased free
radical scavenging and reduction in free radical species.
Levels of other antioxidant enzymes like catalase and
superoxide dismutase are also increased?2,

Astringent action of tannins precipitate the surface proteins
and they also have hemostatic activity which contribute to
their wound healing property'®. Tannic acid was reported
to have antimicrobial action which is associated with ester
linkage between gallic acid and other sugars or alcohol
groups?’. Aqueous extract of euphorbia prostrata has been
found to have potential activity against salmoniasis
including typhoid fever?. Similarly in vitro antimicrobial
activity of euphorbia prostrata was proved against s.typhi,
s.paratyphi A, s.paratyphi B and s.typhi murinum?°.
Hemostatic activity of ellagic acid is by activation of factor
XIl-Hageman factor and enhancement of intrinsic blood
coagulation3®3?,

Flavonoids and tannins exert analgesic activity through
inhibition of phopholipase A-2 and COX-2 and reduced
prostaglandin synthesis®?.

Release of histamine is suppressed by phenolic compounds
like gallic acid and ellagic acid. Flavonoids also inhibit
lipooxygenase-A-2 and leucotrines which are the
important mediators of allergic phenomenon. They also
reduce the production of IgE by inhibiting 1L-4,IL-13 and
CD 403%3,

Euphorbia prostrata improves venous tone and lymphatic
drainage, protects capillary bed microcirculation and
reduces their permeability and  exudation  from
capillaries.12%.

Thus all these above mentioned actions of euphorbia
prostrata contribute for wound healing. Though euphorbia
prostrata is used locally for the treatment of haemorrhoides
it holds a good potential to be used for skin wound healing.
Toxicological studies done with aqueous extract of
euphorbia prostrate proved it to practically safe as LDsg
values for extract were 23.2gms/kg for female and
26.4gms for male mice?®. Hence safety of its is confirmed.
Thus euphorbia prostrata holds promises as effective and
safe drug therapy for wound healing.
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