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ABSTRACT

The wound healing activity of a popular Nigeriadi#gonal Polyherbal ( A. conyzoids, C. scandens Bhdillosus)
remedy was investigated. The ethanol leaves dgtraere formulated in form of an ointment usinghpernel oil
as base. Two, 4 and 6 g/ml of the extracts and twenbination were prepared and applied topicallytbe wounds
daily for 20 days. Cicatrine powder (neomycin-beetn) served as the standard while the controlugraeceived
only palm kernel oil. Daily wound contraction angitbelization time was recorded for each group. Agell
diffusion method was used for the determinatioantimicrobial activity of the extracts. Phytocheatianalysis of
the plant extracts revealed the presence of alklalogsaponins, flavonoids and tannins. Ageratum zoidg and C.
scandens showed activity against all the testedaoiganisms while M. villosus inhibited S. aureBssubtilis and
P. aeruginosa. All the extract and their combinatishowed significant (p < 0.05) wound contractioctivty
compared with the control. No significant (p > O)@bfferent was observed in the wound contractiotivity of A.
conyzoids and C. scandens compared with the stanflam the 12 to 20" day. Also no significant (p > 0.05)
difference was observed between A. conyzoids,aDdsos and extracts combination at 2 and 4 g/nghitant
epithelization time was also observed for all thieracts compared with control. Based on our findirigere is no
justification for the traditional combination of ¢h3 plant extracts as equal effect as combinatias wbserved
especially in C. scandens and A. conyzoids.

Key words; Wound healing, Polyherbal remedy, antimicrobialvatgt

INTRODUCTION

Wounds may be produced by physical, chemical, tagrmicrobial or immunological insult to the tiss{H.
Following injury, an inflammatory response occure ahe cells below the dermis begin to increasdageh
production, letter the epithelial tissue is regatedt [2]. The cellular and biochemical complex eagcinvolved in
wound healing is geared towards restoration ofctral and functional integrity with regain of stggh of injured
tissue [3]. Wound contracture involving migratioitioe fibroblast to the injured tissue followed $yrinkage of the
wound area play a significant part of wound heafingcess. Though wound healing is a natural proaedshave
the ability to heal on its own, for rapid healin§ wound, there is need to provide better condititimat can
regenerate the damaged tissue [4].

Plants and their extracts have immense potentialthE management and treatment of wounds, nottbalythey
are readily available, cheap and affordable but ale generally considered safe as hyper-sengiti@éctions are
rarely encountered with the use of these agents [1]
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Mitracarpus villosus have antifungal activity [Shdais used traditionally in treating skin infectiolike eczema.
Culcasia scandens possess anti-inflammatory, asialgad antimicrobial activities [6] while Ageraturonyzoides
have analgesic, antimicrobial activity and is usedreat wounds and burns [7]. Traditionally, u$epolyherbal
formulations are greatly practiced owing to theitidel and in most cases synergistic effect of themmbinations.

In South Eastern Nigeria, polyherbal decoctionhef keaf extracts dflitracarpus villosus, Culcasia scandeasd
Ageratum conyzoideis employed in wound healing treatment. However study has been done to evaluate the
wound healing effects of this polyherbal remedyisT$tudy evaluates the wound healing activitieshese plant
extracts individually and as a polyherbal decoction

MATERIALSAND METHODS

Plant Materials:

The fresh leaves of the plants were each colletteithg the dry season from Agulu, Anambra Stétdigeria and
were identified and authenticated by Mr. Paulinugwdozor in the Department of Botany, Nnamdi Azikiwe
University, Awka.

Preparation of the Extracts: The leaves were air dried under room temperaturedeen days and pulverized. The
dried powdered plant materials were cold maceragggarately using 70% v/v ethanol (Sigma Aldrich) deven
days. The resulting solutions were filtered usinglian No.1l filter paper, and the filtrates obtdingere
concentrated to dryness at’@dn vacuo using rotary evaporator.

Animals: Seventy healthy and wound free male rabbits k&g 800-1000gvere obtained from animal house of
Pharmacology & Toxicology Department, Nnamdi Azikiwniversity, Agulu Campus, Anambra State, Nigeria.
The animals were acclimatized for 2 weeks, witte faecess to food and watd libitum and were placed under
standard housing conditions in compliance with KBhide for Care and Use of Laboratory Animals.

Phytochemical Test
The phytochemical analysis éfgeratum conyzoide€ulcasia scandenand Mitracarpus villosusextracts were
carried out using standard protocols [8].

Formulation:

The herbal extracts were formulated in the formadfitment and administered topically. The ointmease (palm
kernel oil) was used, and 2g, 4g and 69 of theaetdrwere incorporated into the base using therétion method
of preparing medicated ointments. The required tityaof the ointment base was measured in gramaraggy and
melted at a temperature of about 70°C in a hot mth.

The designated quantity of each extract wedded to the melted base at 40°C, mixed swiled gently
and continuously until a homogenous dispersias obtained.

Antimicrobial Activity:

Using the agar well @fusion method, sterilized Muller Hinton agar platesre seeded with 1 x3fu/mL

concentration of 5 test organisms. Using a stedlk borer (6mm diameter), wells were bored ondbdace of
agar andhe serial diluted concentrations of the herbatasts (200, 100, 50, 25, 12.5, 6.25, 3.125, 1.56M)g
were introduced into appropriate wells in the raritiagar plates.

Control disks contained the vehicle (palm kernbl @ihereas Cicatrin powder (Glaxowellcome, Niggrvas used
as the standard. The plates were kept undisturbedoan temperature for preftlision period of 30mins and
incubated for 24hrs at 3C.

After incubation, the diameter of the inhibitionneofor each well was measured and the mean obtained

Wound I nduction:

For each plant extract and combination, 3 group5 ahimals each was used, while for the standarca(th®
(neomycin-bacitracin), a standard antibiotic comalion used in wound healing in Nigeria) and thet@npalm
kernel oil treated) groups, 5 animals each was.uBee animals were anesthetized prior to dndng creation
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of the wounds with chloroform using open masimd. The rabbits were inflicted with excision wds as
described by Esimoret al [9].

The wounds on each animal of various groups wezated topically daily with the vehicle (palm kerral),
Cicatrin powder and the prepared formulations.

The wound contraction was calculated as peagentreduction in wound area with respectinitial wound
area while epithelization time was noted as the bemof days after wounding required for scar td ¢ leaving
no raw wound behind.

% contraction = (Wo - Wat /Wao) X 100

W o = % wound contraction on day 1
War = % wound contraction on day T (i.e. day 2-20)

Statistical Analysis
Data obtained from the percentage wound contraatiere subjected to one way ANOVA using SPSS 16d an
Student-Newman-Keuls test was applied for meanpesison. P < 0.05 was considered significant.

RESULTSAND DISCUSSION

The phytochemical analysis of the extracts withirthgelds is as presented in table 1. Alkaloidspans,
flavonoids and tannins were all present in allggfent extracts. There was no considerable changelar, odor and
stability of all the formulations and no phase sapilan was observed in the course of the studynidotality was
recorded in all the treated groups.

Ageratum Conyzoidand C. scandensxtracts showed activity against all the microorgas tested whileM.
villosusinhibited onlyS. aureusB. subtilisandP. aeruginosgTable 2).A. conyzoidgjave very low MIC values
against E. coli (6.25 mg/miB. subtilis(12.5 mg/ml) andP. aeruginosg12.5 mg/ml). Of all the test organisnts,
subtilis was the most sensitive with the lowest MIC fdrthé extracts. Wounds are known to be easy poftals
infections and provides suitable medium for thelifa@tion of microbial organisms [10]. Bowler et. §11]
identified wound infection as one of the most impot factors that delay wound repair processescatmbme. The
wound healing effect exhibited by these plant ettranay have been contributed by their antimicicditivities.

All the extracts and their combination produce gigant (p < 0.05) wound contraction compared vilie vehicle
treated group (Table 3). No significant (p < 0.@8ference was observed in the wound contracfifece of C.
scandensompared with standard for all the doses frofi 220" day and betweeA. conyzoidesind standard,
extracts combination and standard from tfet® 20" day. The percentage wound contraction exhibitechey
various doses of. scandensloes not differ significantly (p < 0.05) from thé" to 20" day while the doses .
conyzoidsand the extract combination does not differ sigaiitly (p < 0.05) from the"8to 20" day. At higher
concentration (6g/mgll. villosusexhibited significant activity (p < 0.05) compdreith other doses (2 and 4 g/ml)
from the 13" to the 28 day.

The percentage wound contraction effect exhibitgdhe extract combination was only significantly €<p0.05)
better than the individual extracts at 6 g/ml oe #1 to 8" day but no significant (p < 0.05) activity was oeted
compared withA. conyzoidsindC. scandenst this dose from the T'2o the 28 day and at all day at 4 and 2 g/ml
(Table 3, fig 1 - 3)M. villosushas the least percentage wound contraction assignificantly different at all doses
and days from the effect produced by the combinagied from the standard from th8 t the 18' day at the tested
doses.

The epithelization time (time at which completerdoamation occur) suggest that both the standadithe extract
treated groups were found to be significant (p @P.compared with the control (Table M. villosushad the
longest epithelization time.

Both the antimicrobial and wound contraction atiédd exhibited by the extracts could be attributedtheir
phytocompounds. Several phytoconstituents suchlkadols, saponins, flavonoid have been shown mmmte
wound healing process due to their antimicrobiapprty [12-14].
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Table1: Extraction and phytochemical analysis

plants Initial weight of powder (g Yield (%) Phytochemical Compounds

A. conyzoids 154.92 56.61 Alkaloids, Saponins, Flavonoids, Tasni
M. villosus 148.45 65.25 Alkaloids, Saponins, Flavonoids, Tasni
C. scandens 256.50 57.20 Alkaloids, Saponins, Flavonoids, Tasni

Table 2: Minimum Inhibition Concentration (M1C) of Extracts

MIC mg/ml
Extracts E.coli | S.aureus | B.subtilis [ P.aeruginosa | S.typhi
Cicatrin 10 8 14 4 10
A. conyzoids| 6.25 25 12.5 125 100
C. scandens 100 25 6.25 100 12.5
M. villosus - 50 3.125 50 -

Table 3: Percentage wound contraction activity of extracts

Plants/ Concentrations % of wound contraction
4 days 8 days 12 days 16 days 20days
C. scandens
Control 13.76+0.2%\* 20.13+2.09\* | 21.24+1.56\* | 29.13+1.7Q* | 34.29+1.1A*
Cicatrin 63.19+1.7TC 71.39+1.4® 91.74+1.6B 98.05+1.08B 99.88+0.08
2g/ml 36.09+3.18 57.05+2.68 88.79+2.4B 98.67+0.7B 99.91+0.0B
4g/ml 43.48+5.1B 62.43+2.7BC 84.55+2.28 97.21+1.98 99.89+0.1B
6 g/ml 35.30+2.2B* | 65.82+3.7€8D* | 89.37+4.0B 97.93+1.3B 99.25+0.7B
Conyzoides
Control 13.76+0.2%\* 20.13+2.09\* | 21.24+1.56\* | 29.13+1.7Q* | 34.29+1.1A*
Cicatrin 63.19+1.7TC 71.39+1.48 91.74+1.6B 98.05+1.08B 99.88+0.08
2g/ml 38.59+4.38 66.04+9.08 84.6818.7B 94.10+5.28 98.52+1.08
4g/ml 34.32+7.1B 69.724+2.6B 84.36+4.3B 91.92+4.7B 96.95+2.38B
6 g/ml 35.82+12.28* 63.81+7.58* 90.02+2.08 97.17+0.88 99.35+0.78
M. villosus
Control 13.76+0.2%\* 20.13+2.0%\* 21.24+1.56\* | 29.13+1.79* | 34.29+1.1A*
Cicatrin 63.19+1.7TC 71.39+1.4€ 91.74+1.6% 98.05+1.0€ 99.88+0.06€
2g/ml 18.53+2.5A* 35.16+0.98B* 41.87+1.8B* | 59.29+3.3B* | 85.31+1.68*
4 g/ml 29.28+2.18* 34.91+2 4B* 46.44+2.0B* | 62.12+2.3B* | 83.18+1.4B*
6 g/ml 31.77+1.8B* 42.24+1.6B* 73.00£2.2®* | 90.31+1.5D* | 97.49+1.1€*
Combination
Control 13.76+0.2% 20.13+2.0% 21.24+1.5& 20.13+1 .7\ 34.29+1.12
Cicatrin 63.19+1.7TC 71.39+1.48 91.74+1.6B 98'05:1'053 99.88+0.08
2g/ml 48.59+9.8B 72.6912.26 89.90+7.3® 96'67:5.583 99.45+0.98B
4 g/ml 43.46+3.6B 66.19+5.8B 84.37+7.6B 95'56:4.3}3 99.08+1.48
6 g/ml 53.37+3.8& 76.69+5.3® 88.8716.3B 94.8015.003 99.77+0.38

extract combination

Table4: Epithelization Timefor the extract treated groups

M ean epithelization period (days)

Extracts 2g/ml 4 g/ml 6 g/ml

A.conyzoids | 21.2 +0.05* | 21.0+0.02* | 20.6 +0.05*

C.scandens | 21.4+0.04* | 21.4 +0.04* | 20.8 +0.08*

M. villosus 23.5+0.10* | 23.2 40.09* | 23.0 +0.06*
Combination | 21.2 +0.04* | 21.4 +0.06* | 20.8 +0.04*

control 30.2 +0.2
cicatrin 21.:+0.08*

*=p<0.05
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Mean = SD in the same column for the same categbpgrcentage wound contraction followed by thees&atter do not differ significantly at p
= 0.05 (Student-Newman-Keuls test). Each datumessgmts the mean of 5 replicates. * indicates sizanit difference (p < 0.05) compared with

5396



Ajaghaku DL et al Annals of Biological Research, 2012, 3 (11):5393-5398

Fig 1: Compariscn of extracts with their combination at 2 giml
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Fig 2: Comparison of extracts with their combination at 4 giml
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Fig 3: Comparison of extracts with their combination at 6 g/ml
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CONCLUSION

All the plant extracts showed antimicrobial and wdihealing activitiesA. conyzoidshas the highest activity
followed byC. scandensindM. villosusrespectively. From these studies, there is ndfigaion for the traditional
combination of the 3 plant extracts as no additiveynergistic effect was observed.
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