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Antimicrobial efficacy and tissue reaction of crude ethanolic extract of Euphorbia hirta was investigated
in canine infected incised wounds. The gross appearance and histopathological reactions of the lesions
were evaluated at 72 h after treatment. The results showed that crude ethanolic extract of E. hirta
neither promoted the growth of Staphylococcus aureus nor provoked tissue reaction in canine wounds.
It was concluded that infected wound would benefit from treatment with ethanolic extract of E. hirta and
its use in surgical site preparation is thus recommended.
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INTRODUCTION

Surgical or traumatic cutaneous wounds are common
features of human and veterinary surgical practice. In
most cases, such wounds heal normally and without
complications, while in some, healing is delayed or
disrupted due to factors such as nutritional deficiencies,
impairment of blood supply, poor wound care and
infection among others. Of all these factors, wound
infection remains a major concern for the surgeon, the
patient and the client. Different treatment modalities had
been used in the management of wound infections with
varying results (Gruber et al,, 1975; Kaul and Jewett,
1981; Hirsh (Check spelling) and Spencer, 1995).
Besides their use in wounds, antiseptics are used to Kill
bacteria on the skin of patient before surgery, to scrub
the hands of surgeons and reduce bacterial load for
various skin graft procedures. Thus, in order to minimize
wound infection with its attendant fatal consequences, a
preparation with a broad antimicrobial spectrum and one
that does not provoke hypersensitivity reaction in the
patient is highly desirous. Wound preparations abound
with antimicrobial properties but declining clinical efficacy
due to the emergence of multi-drug resistant pathogens
(Bandow et al., 2005). Of the numerous organisms that
colonize wounds, wound care experts have found
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Staphylococcus aureus, Pseudomonas aeruginosa and
Beta-haemolytic Streptococcus as the most likely
bactereial strains which cause delayed wound healing
and infection (Bowler, 1998; Bowler et al., 2001;
Athanasopoulos et al., 2006). In view of the global
concern generated by the emergence of antimicrobial
resistance to synthetic products, Euphorbia hirta, a
tropical herb is currently receiving research attention with
regard to its antimicrobial and antiseptic properties.
Extract of the plant has been used in the treatment of
boils, sore and promotion of wound healing in Nigeria
with satisfactory results (Igoli et al., 2005). This study
evaluated the antimicrobial efficacy and tissue reaction
prospects of crude ethanolic extract of E. hirta on canine
wounds.

MATERIALS AND METHODS
Plant materials

E. hirta plants were collected within the University of Ibadan
community in the month of June. The taxonomic identity of the plant
was confirmed in the Departments of Veterinary Physiology and
Pharmacology and Botany and Microbiology, University of Ibadan.
A voucher specimen was also deposited in the research
laboratories of the above departments.

Extraction of Euphorbia hirta

Twenty grams (20 g) of the fine powder of the dried leaves was
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Figure 1. Diagram of the 3 paired dorsoventral skin incisions
evenly spaced on both sides or the dorsal midline of each dog.
R1, L1 = Euphorbia hirta treatment; R, L, = saline treatment; Rs,
Ls = no treatment; Left = not infected; Right = infected; and A B =
dorsal midline.

extracted with 95% ethanol according to the method of Al-Mughrabi
(2003) while the techniques of Akujobi et al. (2004) and Esimone et
al. (1998) were adopted for the preparations of dilutions of the
crude extract for the study.

Preparation of inoculum

The test organism used in this study was obtained from the
Department of Microbiology and Parasitology of the University of
Ibadan. Pure culture of S. aureus containing a concentration of 0.5
x 107 cfu/ml of innoculum, suspended in saline solution were
obtained according to the method of Amber et al. (1983).

Surgical wound creation, infection and treatment

Four clinically healthy, mongrel dogs between 10.5 and 12 kg were
used for the investigation with the approval of the ethical committee
of the Faculty of Veterinary Medicine. The dogs were maintained to
be in good health based on the results of routine clinical and
haematological examinations as well as floatation test for helminth
eggs. The back of each dog was clipped from the neck to the
lumbosacral region and laterally to a line from the costochondral
junction to the stifle. The dogs were premedicated with atropine
sulphate (0.04 mg/kgi/m) and xylazine (2 mg/kgi/m) while
anaesthesia was induced and maintained with 6% pentobarbitone
(10 mg/kgi/v).

The clipped area was scrubbed with soap, defatted and finally
scrubbed with hibitane. The dogs were positioned in external
recombency and intended surgical sites isolated by the use of
sterile drapes. Using sterile techniques, three paired, 5 cm
dorsoventral skin incisions were evenly spaced 6 cm apart on both
sides of the dorsal midline and 2 cm away from the dorsal midline
(Figure 1). Each incision was standardized in length, size and
position by using a radiographic film template. Hemostasis was
achieved with gauze sponges and digital pressure. Each of the

three incised wounds on the right side of the dorsa | midline (R,
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R> and Rs) was instilled with 1 ml each of S. aureus culture
containing 0.5 x 107 cfu/ml while none of the wounds on the left (L1,
L. and L) was infected. All wounds were left for 2 h followed by the
irrigation of wound R1 with 10 ml of standardized ethanolic extract
of E. hirta and wound R2, with 10 ml of normal saline while wound
R3 was left intact unirrigated. The uninfected wounds on the left (L1,
L, and Ls) were similarly treated as in wounds R, R and Rs
Irrigation was done with the use of plastic syringe with G-21
hypodermic needle attached. Wounds awaiting treatment were
closed with forceps and covered with sterile gauze sponges to
prevent splash contamination of the wounds by bacteria and or E.
hirta extract. All wounds were closed with 2-0- monofilament nylon
sutures using horizontal mattress pattern. The dogs were taken to
the recovery room with improvised basket collar on the neck to
prevent mutilation of surgical wounds. The animals were
euthanized 3 days after surgery and wounds scanned for gross
macroscopic changes. Biopsies were taken aseptically to produce a
cross-section of the skin and sub- cutis from each wound as well as
from normal skin in the same area. The tissues were routinely
processed, stained with haematoxylin and eosin and examined for
microscopic changes. The degree of skin and sub-cutis
inflammation was rated on a scale of 0 to 4 that is, 0 = normal; 1 =
minimal; 2 = mild; 3 = moderate and 4 = severe neutrophilic
infilteration.

Statistical analysis

The means of rating for macroscopic and microscopic (neutrophilic
infilteration) were calculated and compared using analysis of
variance (ANOVA). Mean differences were considered significant at
P < 0.05.

RESULTS AND DISCUSSION

Gross and microscopic evidence of infections were
observed in all wounds at 72 h after inoculation. The
prevalence of the infection however varied from 25 to
100% (Table 1). The incidence of infection was least in
wounds treated with E. hirta extract. The mean neutron-
philic count was significantly lower (P < 0.05) in infected
E. hirta treated wounds than the other infected and non-
infected untreated wounds (Table 2). E. hirta extract
provoked the least inflammatory cellular reaction in infec-
ted and treated wounds as compared to other infected
and uninfected untreated wounds. No significant (P >
0.05) tissue reaction occurred in non-infected treated and
untreated wounds. All the wounds in this group showed
minimal neutrophilic infilteration. There was however a
significantly higher (P < 0.05) tissue reaction in the
infected, treated and untreated wounds as compared to
the non-infected, treated and untreated wounds (Table
3). The wounds in this group were characterized by
moderate to severe neutrophilic infilteration.

Acute inflammatory changes occurred in all the wounds
during the early stages. Usually, the changes persist for 3
- 5 days and then disappear. These inflammatory
changes that tend to appear quickly as a wound is
created surgically or otherwise, was used in the present
study to evaluate the antimicrobial efficacy and tissue
reaction of E. hirta extract on canine incised wounds. Of
the organisms used to evaluate antibacterial efficacy,
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Table 1. Number of infections seen 72 h following irrigation of experimentally infected and non-infected wounds with ethanolic
extract of Euphorbia hirta.

Description of Wounds Total number of wound }Noun.ds with gross W_ounds Wl.th. ]
inoculated infection microscopic infection

Infected wounds

Euphorbia hirta extract irrigated 4 1 (25%) 1 (25%)

wounds Ry

Normal saline irrigated wounds R> 4 4 (100%) 4 (100%)

Wound not irrigated with neither

saline nor Euphorbia hirta extract 4 4 (100%) 4 (100%)

Rs

Non-infected wounds

Euphorbia hirta extract irrigated 4 NIL NIL

wounds L4

Normal saline irrigated wounds L, 4 2 (50%) 2 (50%)

Wounds not irrigated with neither o

saline nor E. hirta extract L3 4 2 (50%) 2 (50%)

Table 2. Mean scores of inflammatory cell counts in infected and non-infected Euphorbia hirta treated wounds.

S/N Wound/ Lesion Macrophage Neutrophil x 10° cells/mm®

1 Normal wound, non-infected, non-treated. 8.40 £4.83 1460 +2.79 a

> Wound infected with Staphylococcus aureus and not 3.00 +2.92 5540 +6.31 b
treated.

3 Wound |n.fected with S?aphy/ococcus aureus and 6.00 +3.54 90.20 + 7.60 ¢
treated with normal saline.

4 Wound infected with Staphylococcus aureus and 7.00 +3.08 10.20 + 3.96 d

treated with Euphorbia hirta ethanolic extract.

Means with a different superscript are significantly different (P < 0.05).

Table 3. Histopathologic tissue inflammation response scores following irrigation with ethanolic extract of Euphorbia hirta
on non-infected and infected wounds.

Non-infected wounds | E. hirta extract treated (L1) | Normal saline treated (L2) No treatment (L3)
Dog 1 2 2 2

Dog 2 1 1 2

Dog 3 2 1 2

Dog 4 2 2 1

Mean Score 1.75°2 1.50° 1.75°2
Infected wounds E. hirta extract treated (R1) Saline treated (Ry) No treatment (R3)

Dog 1 3 4 3

Dog 2 3 3 4

Dog 3 3 4 4

Dog 4 2 4 3
Mean Score 2.75° 3.75° 3.50°

*Means with different superscripts are significantly different (P < 0.05). Ratings of inflammation are as follows: 0 - normal skin; 1
- minimal neutrophilic infilteration; 2 - mild neutrophilic infilteration; 3 - moderate neutrophilic infilteration; 4 - severe neutrophilic
infilteration.

S. aureus is considered to be one that is the least S. aureus therefore gives such an agent a broader
susceptible to antiseptic agents. Having the ability to kill spectrum. This is the basis for the choice of the organism



in this study.

Our findings in the present study indicated that the

ethanolic extract of E. hirta had a positive effect on S.
aureus growth in canine wound. It has also shown that
the extract did not provoke cutaneous tissue reaction
when applied to incised wounds in dogs as no statistically
significant difference (P > 0.05) in microscopic
inflammation was seen in clean, non-infected E. hirta
treated and non-infected controls. There was however a
significant (P < 0.05) tissue reaction seen in infected and
E. hirta treated wounds which may be due to bacterial
activity. These results corroborates the findings of
previous researchers to the effect that the extract
contains substances that are capable of inhibiting the
growth of micro-organisms (Akujobi et al., 2004; Parekh
and Chanda, 2005; Ogbuliu et al., 2007). The observed
antibacterial effect of the extract on cutaneous wound is
believed to be due to the presence of phenols, alkaloids,
tannis, flavonoids and saponins which have been shown
to possess antibacterial and anti-septic properties
(Yoshida et al., 1990; Cowan, 1999; Draughon, 2004;
Parekh and Chanda, 2005; Soetan et al., 2006). Also, the
report of Valsaraj et al. (1997) indicated that alkaloids
and its derivatives have activities specifically against S.
aureus and methicillin-resistant S. aureus and attributed
the mechanism of action of these compounds to their
ability to intercalate with DNA. The mode of action and
efficacy of the routinely used cutaneous antimicrobials in
surgery depend to a large extent on the physical and
chemical properties of the compounds. While some act
by mechanical means because of their excellent
detergent and surfactant characteriastics, others exert
their effects by altering bacterial cell wall permeability and
cell wall damage and also by forming highly reactive ions
(Scherr and Dodd, 1976; Steward, 1980; Kaul and
Jewette, 1981). In the present study, the mechanism by
which E. hirta exerts its antibacterial properties on
cutaneous wound is still unknown.
The results of this study indicated that infected wound
benefited from irrigation with ethanolic extract of E. hirta.
It also suggested that the extract could be used as an
antiseptic in the preparation of surgical site. Further
research is however necessary to determine the identity
of the exact antibacterial compounds, the mode of action
and their full spectrum of efficacy. Perhaps, other factors
such as the concentration, volume and pH that could also
influence the antibacterial efficacy of E. hirta in wound
management should also be considered for further
studies.
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