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ABSTRACT

This study evaluated the wound healing activity miethanol leaf extract of Palisota hirsuta
(MLEPH) on excision wound and its antibacterial aegtty. Thirty albino rats, assigned into 5
groups (I — V) of 6 rats per group had excision wais surgically created on their dorsa. The
excision wounds in the various groups were treatdlly by topical application of Petroleum
Jelly (PJ, negative control, Group 1), Cicatrih (positive control, Group I1), 1% w/w MLEPH
(Group 111), 2% w/w MLEPH (Group IV) and 4% w/w MLEPH (Group V) for 21 days. The
groups were monitored for healing. No antibacteriattivity was observed using the agar well
diffusion assay. The results of the excision wounabdel showed that groups Il and V
treated with 1 % and 4 % w/w MLEPH (Li9 260 mg/kg) had significantly (p < 0.05)
increased wound contractions. Similarly, group Vetted with 4 % w/w MLEPH had
significantly (p < 0.05) decreased epithelializatiqperiod compared with groups | and Il
treated with PJ (negative control) and Cicatfirpowder (positive control) respectively. Wound
scoring data also showed that group V treated widtio w/w MLEPH was the first to show
complete healing. Consequently, topical applicatioh4 % w/w MLEPH had the best wound
healing activity. This study therefore confirms thvound healing property of MLEPH and its
potential as a wound healing agent.
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INTRODUCTION

Wounds represent a significant burden on patiemdshaalth care professionals worldwide in that vetsun
do not only affect the physical and mental heaftmiflions of people but also impose significanston
them[1]. While animal records are not readily availakbdstimates show that nearly 6 million people
worldwide suffer from chronic wounds [2] which hafadled to progress through the normal stages of
wound healing. In most cases, such chronic wouesltrto a state of pathologic inflammation [3]ttha
often lead to multiple organ failure or death o fhatient [4].
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The use of conventional medicine in wound healiag hs challenges which include cost, availability,
and microbial resistance. This has necessitatedaheech for cheaper, more effective, quicker anddo-
acting alternatives to conventional medications [Hie widespread availability of plant formulations
with wound healing potentials, has led to the dewelent and use of herbal remedies in wound healing,
and thus its application in wound dressing.

Palisota hirsutaReichb. Ex EndlQommelinacegds a tropical West African plant and a member &f th
spiderwort family [6]. In NigeriaP. hirsutais known askpere aturu(lgbo), akerejupon(Yoruba) and
ighiguewe(Edo) [7]. P. hirsutais a robust perennial herb of about 3 m in heighinfl in lowland
rainforest areas. It has characteristic swollenesogthich may be responsible for the local names as
‘swollen kneein Bassa, Liberiasheep kneebr ‘knee cap’in Igbo and Yoruba-speaking areas of Nigeria
[7]. Palisota hirsutais used in the treatment of diarrhea, dysentday, mfection, hemorrhoid, kidney
problems, nasopharyngeal infections, venereal seseaswellings, edema and gout [7]. The Igbo people
of Nigeria use it as ointment in the treatmentwfi-ghot wounds.

Anagaet al, [8] showed the phytochemical constituent of thethanol leaf extract dP. hirsutato
include tannins, flavonoid, glycosides and proteifisey also reported the lethal dose {)Dof 260.6
mg/kg and narrow spectrum antibacterial activityhed reported biological activities of the plantlude
local anaesthetic [8antiviral activity against herpes simplex, sindbigis and poliovirus [9,10], anti-
arthritic, anti-inflammatory and antipyretic [11ijer protective [12] and antinociceptive [13]

There is paucity of information on the wound heglactivity of the plantPalisota hirsutain man and
animals. The present study was designed to inastithe wound healing potentials Fdilisota hirsuta
using excision wounding model, in order to provide scientific basis for its folkloric use as aditmnal
wound healing agent.

MATERIALSAND METHODS

Plant material

The leaves of the plaralisota hirsutawere collected in March, from Orba in Udenu Locav&nment
Area of Enugu State, Nigeria. They were identifigdMr. A. O. Ozioko, a taxonomist in the Department
of Botany, University of Nigeria, Nsukka and a vbac specimen duly annotated (UNN/BD.3912.04)
was kept in the herbarium of the department.

Experimental animals

Thirty albino rats (15 males and 15 females) agédr3onths, with mean weight of 175.40 £ 4.42 ¢
obtained from the Laboratory Animal Unit of the Ekyg of Veterinary Medicine, University of Nigeria,
Nsukka were used for the study. They were houselvidually in stainless steel cages at room
temperature and fed commercial feed (Vit@rowers feed, GCOML, Jos, Nigeria) and wate+libitum
throughout the course of the study. The rats weckémaatized for 2 weeks before the commencement of
the experiment, and maintained in accordance \Wwehrécommendation of tl&uide for the care and use
of laboratory animalg14].

Plant preparation

The fresh leaves d?alisota hirsutawere air-dried under shade, and pulverized intossopowder using
a hammer mill. The pulverized leaves (500 g) weziaited with 100% hexane for 24 h with intermittent
shaking. This was followed by extraction with 1008éthanol for 48 h with intermittent agitation. The
extract was concentrat@d vacuousing rotary evaporator at 40°C and designatededlanol leaf extract
of Palisota hirsuta MLEPH). The extract was stored at 4°C before use.
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Antibacterial assay

The agar diffusion method [15] was used in evahgathe antibacterial activity of MLEPH. The petri
dishes used were sterilized by autoclaving at 12fbfCl5 minutes. The media was prepared by strict
adherence to the manufacturer’s instructions. Thrggent agar plates (labelled plate 1, 2 and &)ew
used for this experiment and into the plat8gphylococcus aureu®seudomonas aeruginosa and
Escherichia coliwere inoculated as follows: Plate 1 was inoculat&tl Staphylococcus aureuBlate 2
was inoculated witlPseudomonas aeruginoséile Plate 3 was inoculated witbscherichia coli.Five

(5) wells were punched into each nutrient agareplading a sterile cork borer and labelled 1-5. The
extract at various concentrations was dispensediet wells, using a micropipette as follows: We(50

pL 20 mg/ml MLEPH), Well 2 (50 puL 10 mg/ml MLEPH)Vell 3 (50 uL 5 mg/ml MLEPH), Well 4 (50
puL 2.5 mg/ml MLEPH) and Well 5 (50 puL 100 % DMSQOhe plates were incubated uninverted at 37°C
for 24 h. After incubation, the plates were redteked for zones of inhibition).

Excision wound model

A modified method of Morton and Malone [16jas adopted for this experiment. Thirty albino rats
either sex (15 males and 15 females) were randassigned into 5 groups of 6 rats each. The rate wer
sedated with xylazine at the dose of 5 mg/kg BWamuscularly, followed by ketamine hydrochloride
injection (35 mg/kg BW, intramuscularly) 5 min late achieve dissociative anesthesia. The markea ar
on the dorsa of the rats, 1 cm from the vertelwhlron and 5 cm from the ear, were shaved libeily
scrubbed using 4% chlorhexidine hydrochloride sotutThey were placed prone on the surgical table.

3 cm diameter circular template was cut out frotreaing paper and placed on prepared dorsum of each
rat. A marker was then used to outline the circuerfee of the template on the dorsum of each rah Wi
a sterile scalpel blade and a thumb forceps, ertisiounds 3 cm diameter x 2 mm depth were
aseptically created on the delineated areas. Aétewvery from anesthesia, the animals were plaged i
their cages. Wounding day was considered as deigQLj.

The 1%, 2% and 4% w/w MLEPH were prepared by respdy suspending 1 g, 2 g and 4 g of MLEPH

in 99 g, 98 g and 96 g of Petroleum Jelly (PJ). fEtie were treated post-operatively as follows:

I. Group | — Rats in this group served as the negatontrol and the wounds on their dorsa were
treated topically with 0.5 g PJ once dalily.

ii. Group Il — Rats in this group served as theitpas control and the wounds on their dorsa was
treated with Cicatrin® powder (Neomycin Sulphate-B#50 units and Bacitracin Zinc BP-125
units) once daily.

iii. Group Il — The wounds on the dorsa of theatsrwere treated with 1% w/w of MLEPH once
daily.

iv. Group IV - The wound on the dorsa of these re¢se treated with 2% w/w of MLEPH once
daily.

V. Group V - The wound on the dorsa of these ratievreated with 4% w/w of MLEPH once daily

In all cases, the wounds were treated daily fod&js post surgery (PSD). The wounds were monitored
and the wound areas measured on PSD 3, 6, 9, 1281and 21, using tracing papers and pencil. The
tracings were read off on a graph sheet and redoffige graph readings were used in calculating the
wound contractions which were expressed as a pageof the original size [17] as follows:

% wound contraction = wound area on day 0 — wourd an dayn X 100
wound area on day 0

Wheren = number of days.

Epithelialization periods, which were the periotisobk the scabs to fall off without raw wounds J[18
were recorded for all the groups. As healing preggd, the gross appearances of the wounds wegglscor
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as: wet (W) = 1, fairly wet (FW) = 2, dry (D) = 8ery dry and crusty (VDC) = 4, very dry with scar
(VDS) =5 and complete healing (CH) = 6.

Statistical analysis

The result of the wound scoring was analyzed udMagn-Whitney nonparametric test. The parametric
data were presented as mean + standard error oism&EM) and analyzed using Univariate and
Multivariate general linear model. The variant meavere separated using least significant difference
(LSD) post hodest at p < 0.05.

RESULTS

Physical and antibacterial profile of MLEPH

The results of the plant extraction and antibaaterssay are presented in Table 1. The percentafge y
of the plant extract was 5.98% w/w dry matter. €xe&ract had a dark green colour, pungent smellaand
pasty consistency. In the antibacterial assay, niibition zones were observed after incubating the
inoculated plates.

Table 1. Summary of the physical and antibacterial propertiesof MLEPH

Physical properties Antibacterial properties

Percentage yield = 5.98% w/w dry matterNo inhibition againsStaphylococcus aureus
Dark green colour with pasty consistency Pseudomonas aeruginoaadEscherichia
and a pungent smell. coli.

Excision wound model

The appearance of the excision wound on days @arale shown in Figs. 1 and 2. The effect of MLEPH
on percentage wound contraction in the excisionndomodel is presented in Fig. 3. On PSD 6, the
percentage wound contraction at 1% w/w (Groupdiyl 4% w/w MLEPH (Group V) significantly(<
0.05) increased when compared with Cicatrin® (grbuprhe increase in percentage wound contraction
was sustained to the PSD 9 by the extract at béthwiw (group III) and 4% w/w (group V)
concentration compared to PJ (group 1) and Cicat{iGroup Il) treatments. There was no significgmt (
> 0.05) variation in percentage wound contractiorP&D 12 in all the groups. However, on PSD 15 and
18, 4% w/w MLEPH group V had significantly (p<0.0breased percentage wound contraction when
compared with the PJ-treated group |. Wound cotitnaavas significantly (p<0.05) increased by 4%
w/w MLEPH (group V) and 1% w/w MLEPH (group IIl) vem compared with PJ (group I) on PSD 21,
similar increase was also observed at 4% w/w(gkduwhen compared with Cicatrin® (group ).

The epithelialization period of group V rats treht@ith 4% w/w MLEPH (21.33 + 0.21 days) was
significantly (p<0.05) lower than those of the Reated group | (29.83 + 4.29 days) and Cicatrin®-
treated group Il (29.67 £ 2.56 days) (Fig. 4).

The gross appearance scores (Table 2) showed th&S® 3, there was no significarg ¥ 0.05)
difference across the groups. On PSD 6 and 9, i@i@fgroup 1), 1% MLEPH (group lIl), 2% MLEPH
(group IV), and 4% MLEPH (group V) scored signifitly (p<0.05) higher compared with PJ (group I).
However, on PSD 12 and 15, there was no signifig@nt0.05) difference across the groups. But on PSD
18, 4% MLEPH (group V) showed significantly (p<O)O&igher scores when compared with the PJ
(group 1) and Cicatrin® (group 1l). On PSD 21, Gpsulll, IV and V scored significantlyp(> 0.05)
higher than groups | and Il.
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Table 2. Effect of MLEPH on Gross Appear ance of thewound

Days post treatment

3 6 9 12 15 18 21
GROUPS
I (PJ) 1 2 3 4 4 4 4
Il (CICATRIN) 1 3 4 4 4 4 4
Il (1% MLEPH) 1 3 4 4 4 4 52t
IV (2% MLEPH) 1 3 4 4 4 4 52t
V (4 % MLEPH) 1 3 4 4 4 52t 6

Values are expressed as median (n¥6jgures with different superscripts
are significantly different (p < 0.05) with negagioer positive controls.

Fig. 1. Excision wound (EW) on the
dorsum of the experimental rat (Day 0) x
100.

Fig. 2. Gross appearance of the excision wound of
ratstreated with 4 % MLEPH (group V) on PSD 21
showing complete healing (CH) x 100.

DISCUSSION

The excision wound model measured the wound cdidracand epithelialization period. Wound
contraction is the centripetal movement of woundrgimto close up the open wound area. This
movement is caused by myofibroblast activity [19,2Benerally, MLEPH, Cicatrifiand the vehicle
petroleum jelly (PJ) all exhibited different leved§ wound contraction, but MLEPH at 1% w/w (group
I1l) and 4% wi/w (group V) enhanced wound contrattimmpared to the positive (group Il) and negative
(group 1) controls. This demonstrated the efficadfythe methanol leaf extract d?alisota hirsuta
(MLEPH) in wound management. The enhancement of woundamtion in groups Il and V was either
due to the ability of MLEPH to enhance the conitacproperty of myofibroblasts or increase
myofibroblasts populations recruited into the wouwitd. The enhanced wound healing potential was als
reflected in the gross appearance scores of thexdgpuwhere MLEPH at 4% w/w (group V) scored
highest indicating best healing activity, reachiing stage of complete healing fastest.

The period of epithelialization was also signifitgmeduced by MLEPH at 4% w/w concentration (group
V) when compared with PJ- and Cicaftimeated groups | and Il respectively. This medmat the

MLEPH increased the rate of epithelialization byha&mcing the mobilization and proliferation of
epithelial cells over the wound area. It is alssgiole that the wound healing activity of MLEPH is
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derived from its flavonoid and tannins phytocompung8]. Some flavonoids and tannins have been
reported to have wound healing activity due tortlastringent, antimicrobial and antioxidant projeesrt
[21].
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In the agar diffusion assay however, MLEPH inducednhibition zones againStaphylococcus aureus,
Pseudomonas aeruginoaadEscherichia colian indication of no activity against these micgamisms.
This was contrary to the work of Anagaal. [8] where MLEPH showed narrow spectrum antibaateri
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activity againstStaphylococcus aurewsnd Streptococcus pyogenedhis may be due to differences in

the age of the plant and the time and season ofdhewhen it was harvested [22]. Stages of maturit

season and soil type/content are factors that baea known to influence the phytochemistry of the
active principles in plants thereby affecting thagtivity [22].

In conclusion, methanol leaf extract Bélisota hirsutasignificantly improved all wounding parameters
evaluated, thereby confirming the wound healingptial of the extract, thus, justifying the folkiouse

of the plant as a wound healing agent. On the lmddigese findings, the plant extract is recommerfde
use in the clinical management of wounds. Furthetiss may be needed to isolate the active priadipl
the extract that is responsible for its wound Imepéictivity.
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