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ABSTRACT

To investigate the antimicrobial, antioxidant andumd healing activities of different fractions betmethanolic
extracts of the leaves of Ipomoea Carnea was ilgagstd, Antimicrobial activities was carried out bisc diffusion
method and MBCQhe wound healing activity was carried out usingegtanaesthetized rats in two different wound
models i.e. Incision and Excision at two differenhcentrations(5% and 10%w/w). The free radicalvecaing
activity was studied in vitro by measuring DPPH dirygen peroxide scavengering activity, Superoxide fadical
(O,) and Nitric oxide (NO) free radical scavengingiaity with reference to standard antioxidant asdorhcid.
The test compounds like crude methanolic extracth(ltoncentrations) and different fractions likelazbform,
methanol and ethyl acetate significantly increaséensile strength and the rate of wound contractompared to
the control and nitrofurazone. Antimicrobial acties were evaluated against different microorgamsisnamely
Staphylococcus aureus, Staphylococcus epiderntidiherichia coli, Pseudomonas aeruginosa, Proteiuahilis,
Acinetobacter baumanniBacillus subtilis Enterococcus faecalisCandida albicans and Aspergilus Niger. In anti
microbial study S. aureus, S.epidermidis, P. aerog@h, P.merabilis, E. faecalis, showed significantivity on
diffusion method and MBC respectively. Differemtgfal strains like C.albicans and A.niger are nohilsited by
different test compounds. The different fractionsl &xtract of ipomoea carnea showed remarkableoaittant
activity. The results revealed that the crude methanolicagxtrmethanol and ethyl acetate fraction produces
remarkable wound healing property due to their mmtrobial and antioxidant activities by possessthg active
compounds such as flavonoids, terpenes, alkalgidssaponins.
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INTRODUCTION

Historically, plants have provided a source of irepon for novel drug compounds, as plant deriveedicines
have made large contributions to human health aetl being. Medicinal plants represent a rich souode
antimicrobial agents and natural antioxidahtg. Many of the plant materials used in traditionadicines are
readily available in rural areas at relatively qherathan modern mediciné®. Approximately 80% of the world
inhabitants rely on traditional medicine for thpiimary health care and play an important rolehia health care
system of the remaining 20% of the populatidn The World Health Organization (WHO) is encouragin
promoting and facilitating the effective use of tedrmedicine in developing countries for healthgoams. It has
been proved that various plants extracts possederimstatic and bactericidal effects, and mosthefse plants
contain many active compounds. Consequently, theyraltipurpose drugs at the same time and haveddrthe
basis of sophisticated traditional medicine systend natural products make excellent leads for newgd
development® ® ™. In recent years there has been a growing intéoesvaluate plants possessing antimicrobial
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activities for various diseasé$. Reactive oxygen species (ROS) are an entire cfakgghly reactive molecules
derived from the metabolism of oxygen. Reactivegexy species (ROS) including free radicals suctupsrexide
anion radicals (§), hydroxyl radicals (OH non-free radicals such as®}, Singlet Oxygen (&) along with various
forms of active oxygen are involved in various pbgshemical processes in the body and affingree radicals are
implicated in a large number of chronic degeneeatliseases, inflammation, cataract, atherosclendgsimatism,
arthritis, ischemia, etd'®. However, they may also cause great damage tonwaihbranes and DNA, inducing
oxidation that causes membrane lipid peroxidatietreased membrane fluidity, and DNA mutations ifeado
cancer, degenerative, and other diseases. Antiatxzissed drugs/formulations for the prevention iadtment of
complex diseases have appeared during the lastaled™". This has attracted a great deal of researcheisttém
natural antioxidants. A number of studies have bhegorted dealing with antimicrobial screening afracts of
medicinal plants. Plant derived drugs have beconppular alternative medicine in developing cowsriThe
potential of higher plants as a source of new diggstill largely unexplored; hence last decadenessed an
increase in the investigation on plants as soustesw biomolecules for human disease manageffént

Wound healing is a process by which a damagedetissuestored as closely as possible to its nostaé and
wound contraction is the process of shrinkage ea af the wound. It mainly depends on the repaiaipigity of the
tissue, type and extent of damage and generalaftdte health of the tissue. The granulation &ssfithe wound is
primarily composed of fibroblast, collagen, edearal small new blood vessels. Wound infection is @fitbe most
common diseases in developing countries becaugmaf hygienic conditiond®. Research on wound healing
agents is one of the developing areas in modemmdxiical sciences and many traditional practitiorsen®ss the
world particularly in countries like India and Chirhave valuable information of many lesser knowthento
unknown wild plants for treating wounds and butfrs®!

I. Carneabelongs to convolvulaceae family and fistulosa s family. It is ornamental plant due to its vayieff
flowers, which appear pale rose, pink or light gtohnd whitish blu€®. I. carneahas been used as folk medicine.
Its ash is used for the treatment of skin disease.

The various species gfomoeaCarneahave wide medical application. They are used tat téood disease, sterility
in women, urinary infection, constipation, gyneaital disordef*®. The plant is also having laxative, psychedelic,
anticarcinogenic, hepatoprotectivity, oxytocic, aad antioxidant propertie8” ** ! They are also used in
rheumatism and fungal infectii?.

MATERIALS AND METHODS

Plant material

I. carnealeaves were collected from Anandapur, Keonjharidistf Odisha, India. The Leaves were authentitate
in the Department of Biosciences, Sardar Patel éfsity, Gujarat. The plants were collected in bafid washed
with running tap water to remove, adhering soil @it particles and then shade dried. A vouchecispen was
deposited at the school of pharmaceutical sciéd©&y University, Bhubaneswar, Odisha. The dried {ptaaterials
were coarsely powered and stored in airtight, rietpolyethylene bags until used.

Preparation of extract and fractions

The powdered leaves bfcarneawere extracted with petroleum ether (60 — 80 ®€)72h to de-fat it and then the
residue plant materials were macerated using mettensolvent with constant stirring. The solvardorporating
the extractives were filtered and the marc preseesijueeze out residual extractives. This process iwpeated
thrice to achieve complete extraction. The extrattsined during the three cycles were combinedraddced to
1/8th of its original volume in a rotary evaporatdrd5 °C and then lyophilized in a freeze dryeolitain the yield.
The extract was again dissolved in distilled wated then successively extracted by the followinlgesds with
increasing polarities; chloroform, ethyl acetate amethanol. The so obtained different fractionseaancentrated
dried and preserved for further study.

Phytochemical screening give positive tests foalalkls, glycosides, saponins, Flavonoids, carbadtgdr tannins,
phenolic compounds, protein, and fats.

Two types of ointment formulations with differerdrentration of the fractions and extract were gregviz. 5%
(w/w) ointment, where 5g. of extract was incorpedain 100g. of simple ointment base;10%(w/w) oinime
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where,10g. of extract incorporated in 100g.of senpintment base. Nitrofurazone ointment (0.2 w/iveswised as
standard drug for comparing the wound healing gtkof the extract in different animal models.

Evaluation of antimicrobial activity

Disc diffusion method

The antimicrobial activity of the extracts was @rout by disc diffusion test. Antibacterial adiyvof all the test
drugs was carried out by cup-plate method. In thethod, cups or discs of standard diameter are rimadee
nutrient agar medium, containing standard bactém@ulums. The test compounds were introduced timodiscs
and the diameter of the zone of inhibition was mess. The test compounds were evaluated for tintibacterial
and anti fungal activity against staphylococcuseasy staphylococcus epidermidis, escherichia pstudomonas
aeruginosa, proteus mirabilis, acinetobacter baminazandida albicans, aspergilus niger followirgaadiffusion
method of assaf*. The test organisms were sub-cultured using mitgar medium. The tubes containing
sterilized medium were inoculated with respectiaetbrial strain. After incubation at 87 °C for 24 hours, they
were stored in refrigerator. Thus, stock cultureabwnaintained. Bacterial inoculum was prepareddnysferring a
loopful of stock culture to nutrient broth (100nm)control flask (250ml). The flasks were incubasB#1°C for
18 hours before the experimentation. Solution ef st compounds were prepared by dissolving 10aeh @
10ml of dimethyl formamide (100@g/ml conc.). A reference standard was made by Wisgpaccurately weighed
qguantity of ampicillin (100 pg/ml) for bacteria amgtiseofulvin (20 pg/ml) for fungi respectively dimethyl
formamide separately. Further, dilution was madé dimethyl formamide to obtain a solution of J@g/ml 22

Minimum inhibitory concentration (MIC) method

The estimation of MIC of the crude extracts wasiedrout using standard method. Two-fold dilutiafghe crude
extract was prepared and 2 ml aliquots of differemicentrations of the solution were added to 18fmpre-
sterilized molten nutrient agar and SDA (SabourBedtrose Agar) for bacteria and fungi respectiveiy10°C to
give final concentration regimes of 0.050 and 10migThe medium was then poured into sterile Réighes and
allowed to set. The surface of the medium was abtbwo dry under laminar flow before streaking wii® h old
bacterial and fungal cultures. The plates were iatibated at 37°C for 24 h and at 25°C for ug2d for bacteria
and fungi respectively, after which they were exaexi for the presence or absence of growth. The WHE taken
as the lowest concentration that prevented the tiraf the test microorganisfi®. Briefly each selected test
compounds were subjected to a serial dilution ustegle nutrient broth medium as a diluent. Ealdnpextract
dilution was inoculated with 20l of an individual microorganism present in its Iplgase. All inoculated dilutions
were set at 37°C for 24 h. The highest dilutioritef plant extract that retained its inhibitory effeesulting in no
growth (absence of turbidity) of a microorganisnmdsorded as the MIC value of the extract. A cdrésgeriment
was run in parallel to study the impact of the salvitself (without plant components) on growthtloé nine test
organisms. Each solvent (water or methanol) wageadilin a similar pattern with sterile nutrient throas indicated
above, and inoculation by microorganisms followgdrzubation was done similarly.

Minimum Bactericidal Concentration is the loweshcentration of an antibiotic required to kill a mdorganism.
The Mueller-Hinton agar plates were prepared. Tlatep were streaked with {l0of various concentrations
obtained from the MIC tubes such that it covereel Kinimum Inhibitory Concentration value. The pkteere
allowed for overnight incubation. Minimum concetitwa of the sample where no bacterial growth wastbwas
taken as the Minimum Bactericidal Concentration.

Anti-oxidant activity study of the extracts

The antioxidant activity of the crude methanolidragt and fractions fronh.Carneawas determined bin vitro
models. Thein vitro methods include Diphenyl-picryl-hydrazyl (DPPHXieal, Superoxide free radical {0
Peroxide radical (kD,), and Nitric oxide (NO) free radical scavengingtivdty with reference to standard
antioxidant ascorbic acid.

DPPH free-radical scavenging activity

The free radical scavenging activity of the metabpbased on the scavenging activity of the statle diphenyl-2-
picrylhydrazyl (DPPH) free radical was assayed ediog to the protocdf®. Briefly, different concentrations of the
extracts and ascorbic acid were prepared. Varionsentration of test solution in 0.1ml was adde@.8ml of 0.1
mM solution of DPPH in methanol. Control was iD@nhethanol and 100 DPPH solution. After 30 minute of
incubation at room temperature, the reduction énrthmber of free radical was measured, readingltberbance at
517nm. Ascorbic acid was used as reference stan@ihslscavenging activity of the samples correspdnd the
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intensity of quenching DPPH. Ascorbic acid was ussdreference standardihe compounds with antiradical
activity changed color as yellow from the purples<al

Quantitative Determination of the DPPH Radical Seraging Activity

The antioxidant activity of thel.Carnea methanolic extract and different fractions were evaluated
spectrophotometrically following the DPPH methodfféent concentrations of the extracts and fraxtid00, 200
and 500ug/ml) were prepared and mixed 1 ml of them with [2ofma freshly prepared DPPH solution (0.01mM);
then, each particular sample was mixed thoroughtykept in the dark for 30 minutes, at room tempeea After
that, each mixture was tested for the DPPH radical’/enging activity by reading the absorbance @trét on a
UV-VIS spectrophotometer. As blank was used a swluprepared by mixing 1 ml of methanol with 2 nfltbe
DPPH solution (0.01mM) and reading at the same lgagth. In addition, to eliminate the absorbanc¢hefcrude
extracts at this wavelength, blank samples wer@gveal with 1 ml of each extract and 2 ml of methafbe
antioxidant activity percentage was calculatedofelhg the formula as: Antioxidant activity (%) =AIC -AE) /AC]

x 100

Where AC is the absorbance of a DPPH solution withextract, AE is the absorbance of the testedaekiand
fractions, which is equal to the absorbance ofplamt extract plus the DPPH (0.01mM) minus the bklartract
absorbance. As standard ascorbic acid at differemtentration 5-2fag/mi* was used. The EC50 value, defined as
the concentration of the sample leading to 50%a&alu of the initial DPPH concentration, was caétatl from the

linear regression of plots of concentration of &t extracts against the mean percentage of tiex@ant activity
[25]

Superoxide (Q) free-radical scavenging activity

Measurement of superoxide anion,jGcavenging activity of extracts and fractions wased on the methdt’
with slight modification. O2radicals are generated non-enzymatically in Plieaanethosulphate—Nicotinamide
adenine dinucleotide phosphate (PMS—NADH) systeynthé oxidation of NADH and assayed by the redurctid
NBT. In this experiment, the superoxide radicalsevgenerated in 1 mL of Tris-HCI buffer (16 mM, @)
containing nitro blue tetrazolium (NBT) (50 M) gtibn and NADH (78 puM) solution. The reaction wiarted by
adding PMS solution (10 puM) to the mixture. Thectem mixture was incubated at 25°C for 5 min, dhd
absorbance at 560 nm in a spectrophotometer wasumeghagainst blank samples. Decreased absorbarbke o
reaction mixture indicated increased superoxiderascavenging activity. The percentage inhibitibsuperoxide
anion generation was calculated using the folloviorgula:

(%) 1 = (Ao — A1) / (Ao) x 100
Where A was the absorbance of the control andvas the absorbance of extract and the standargaam.

Peroxide free radical (HO,) scavenging activity

Scavenging of kD, by the extract and fractions was determined. Oitiditme of C. siamedlower extract solution

[prepared in phosphate buffered saline (PBS)] washated with 0.6 ml of 4mM 4@, solution (prepared in PBS)
for 10 min. The absorbance of the solution was nreakat 230 nm against a blank solution contaitiiregextract

without H,0O,. The concentration of @, was spectrophotometrically determined from absompat 230 nm using
the molar absorptivit{?”.

Nitric oxide free radical (NO) scavenging activity

Nitric oxide (NO) was generated from sodium nitregide (SNP) and measured by Greiss reactfinSNP in
aqueous solution at physiological pH instinctivggnerates NO, which intermingles with oxygen toggate nitrite
ions that can be anticipated by Greiss reagentddi#hanilamide, 2% phosphoric acid and 0.1% napletinylene
diamine dihydrochloride). Scavengers of NO with gety leading to reduced production of NO. SNP (5 niM)
phosphate buffer saline (PBS) was mixed with défferconcentration of (100-500 pg/mL) drug dissohmed
suitable solvent and incubated at’@5for 150 min. The above samples were reacted Gitbiss reagent. The
absorbance of chromophore created during diazatizaff nitrite with sulphanilamide and following @pling with
naphthyl ethylene diamine was read at 546 nm afedregl to the absorbance of standard solution ¢dgsium
nitrite treated in the same way with Greiss reagént
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Excision wound model

An impression was made on the dorsal thoracic re@imm away from vertebral column and 5cm away fiean
using a round seal of 2.5cm diameter on the anetiztid rat. The skin of impressed area was exdizede full

thickness to obtain a wound area of about 300 mier®eters. Hemostasis was achieved by blotting thend with

cotton swab soaked in normal saline. Contractiaéch contribute for wound closure in the first tweeks, were
studied by tracing the wound on a transparencypag&lly. Then an impression was taken on a imidter scale
graph paper, scar area after complete epithelizatia time for complete epithelization in days weaaluated to
calculate the degree of wound healing. The parasetere studied wound closure, epithelization tiamel scar
features. The observation of the percentage woloslie were recorded of'48", 12", and 18 post wounding
day and also for epithelization and size and siofsear are&” .

Incision wound model

In the incision model, the rats were anesthetizedraesthetic ether and two longitudinal paravealdhcisions of
6cm length were made through the skin and cutanewissle at a distance of about 1.5cm from the mediin each
side of the depilated back. After the incision, plaeted skin was sutured 1cm apart using a surtficahd (No. 000)
and curved needle (No. 11). The wounds were left@ssed. The extracts were given by oral route anday, till

complete healing. The sutures were removed on leigbst-wound day. The skin-breaking strength of ibelay-

old wounds was measured by the method of e

Statistical data analysis
Results were expressed as mean + SEM. All theteesdre analyzed by One-way Analysis of VariancBQVA)
followed by Dunnett’s test. The level of signifienwas set at P<0.05.

RESULTS

The phytochemical screening (Table. 1) of the diife fractions and crude methanolic extact.Ghrnearevealed
the presence of alkaloids, steroids, flavonoidserteids, saponins and reducing sugar. The crudéamelic
extracts and fractions of the plants were studigairest both gram-negative, gram-positive bacterid fungus
related to their zone of inhibition, MIC and MBChé results of the antimicrobial screening of théhaeol extracts
and different fractions of.Carneaare shown in (Tables 2, 3 and 4). The results wecerded as presence or
absence of zones of inhibition around the well &il ws MIC and MBC. The inhibitory zone around tell
indicated the absence of bacterial growth and & veported as positive and absence of zone asiveadgette crude
methanolic extracts of leaves bCarnea Showed moderate to high antimicrobial activity agaiall the tested
microorganisms except A.niger and C.Albicans. Cmm#¢hanolic extract and different fractions weredu assess
the in-vitro antioxidant activity. The antioxidaattivity of Plant extracts were determined by difg in vitro
methods such as, the DPPH free radical scavengseyand reducing power methods in (Tables 5 andliéhe
assays were carried out in triplicate and averagjaeg were considered. Antioxidant scavengerinyigctvas
studied using 1, 1—diphenyl, 2-picrylhydrazyl fresdical. Various concentration of test solutionOiiml was
added to 0.9 ml of 0.1 mM solution of DPPH in metbla Methanol only (0.1ml) was used as experimecalrol.
After 30 minutes of incubation at room temperatuhes reduction in the number of free radical wasasueed,
Ascorbic acid was used as reference standard. il enethanolic extract along with methanolic, gtleetate
and chloroform fractions showed a concentrationeddpnt antiradical activity by scavengering DPPHiaa.
Crude methanolic extract was found to be more patempared to other fractions. The observationsariadhe
present study showed that the extract.Gfarnealeaves exhibited good scavengering gOFin the biological
system, thus preventing the stress induced by pssgre increase in malondialdehyde and other &dieals which
cause oxidative damages. All various fractions ansde methanolic extract of these plants were depab
reducing DNA damage comparing to control. The paiage inhibition of nitric oxide generation by difént
fractions and extracts ofCarnea leaves at different concentration were compareth vgtandard. All test
compounds exhibited potential inhibiting activitgainst NO generation. Nitric oxide is a potent qiipic
mediatorof physiological processes. The antioxidatitvity of crude methanolic extract b€arneashowed highest
inhibition of nitric oxide generation which is coamged with standard ascorbic acid. The effect aflermethanol
extract and different fractions ointment on exaisand incision wound model was continued up to agsdThe
results of excision and incision wound study arewahin (Table 7, 8, 9 and 10). From the resultsyas observed
that the wounds treated with test formulation shievease in tensile strength compared to untreatettol group
thus promoting wound healing. A significant increas tensile strength of the indicative of improvadiagenation
which significantly contributes to better and effee healing.
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Table 1: Preliminary phytochemical screening of diferent fractions of crude methanolic extracts ot .Carnea

Constituent

L.Carnea

E

ME

0
=
m
9]

Alkaloids
Tannin:
Triterpenoids
Saponin
Flavonoid:
Phenol
Glycoside
Steroid:
proteins
Carbohydrate

EAFE
+

+

[

Cl
+
+
+
+
+
+
+
+ +

L o I R
L

(-) Absent, (+) Present

Table 2 - Antimicrobial activity of |.Carnea by Agar well diffusion method

Zone of inhibition in( mm)
Sample Corlt
S.aureus S.Epidermidi E. coli P. P. A B. subtilis E. C A. niger
aeruqinos merabili baumanni faecalic albican:
DMSO (111;1(/)r0nh 4108 3.6£0.4 3.6+0.6 34+05 38+08 4404 46+06 | 38+04| 38:04 42:0
Griseofulvin " g/omh NA NA NA NA NA NA NA NA 202+1.1° | 18.6+1.6
Ampicillin (u]r-Sr?m 20.440.2 16.4:0.4 | 18302 | 24.6:086 | 224+04 | 24608 | 22.8:0.6 | 20.6:0.6 NA NA
100 10.3:0.88 | 10.6+1.15 | 6.8+04 | 7.6:0.8§ | 8606 | 82:t08 | 92:08 | 10506 | 4408 | 3.8:04
Chloroform Fraction {mz"é(r)“”
(200 | 124:0.87 | 1461057 | 10.6:0.66 | 103:057 | 102304 | 10.6:0.8 | 103:057 | 136:0.7 | 48104 | 4806
100 L
Ethayl Acetate 0 | 82:0.88 6.3+1.15 42+08 6.3310.8 5.4+ 0. 8.6:0 | 4.8:04 | 82+06| 32:04 4.2t0.
Fraction (mznolomh 10.6:0.86 | 9.66+0.56 6.3:t0.57 | 8.33+0.69 | 7.33:0.86 | 102408 | 7.2+0.8 | 10406 | 46+06 | 48=06
100 10.8:0.66 | 11.2+.85 78+04 | 84+072 | 97:07 | 88:t08 | 95+04 | 10504 | 45:08 | 4:05
Methanol Fraction (ma/mi)
(200 | 1326076 | 13830.66 | 112:0.72 | 106:0.6 | 114:06 | 108:08 | 106:046| 13.2:05 | 46106 | 48104
100 108+
Crude methanolic | (mom 12.3+0.6 11.8+0.78 10.6 +0.6 10.8+0.8 12.60.6 10.620.8 10.2+1.18 0s 52106 | 4404
extract 200 14.4:0.8 | 14.6:0.58 | 124208 | 13.3:0.7 | 14.4:0.8 | 12.4:05 114+ 14.8:0.6 | 54204 | 52:06
(ma/ml) 057

Values are mean +S.E.M. of 3 replications. S.asreStaphylococcus aureus, S.epidermidis-Stapbgtuss epidermidis, E.coli- Escherichia

coli, P.aeruginosa- Pseudomonas aeruginosa, P.hilisaz Proteus mirabilis, A. baumannii:- C.albina:-Candida albicansA. Niger:-
aspergilus Niger ( NA)- no measurable zone of iitibiln. Aqueous extract ,methanol extract and Chionm extracts respectively each having
cocentration 30Qug per disc. significance at *p<0.05, **p<0.01. the denotes significance ¥i<0.05,%p<0.01,°p<0.001

Table 3- The MIC and MBC regimes of the extracts othe leaves of. Carnea

|.CarneaExtract and Fractions

Strain CF EAF MF MEIC

MIC MBC MIC MBC MIC MBC MIC MBC
E. faecalis 3.2 9.3 227 6.63 3.2 9.6 3.2 9.6
S. aureus 3.8 6.9 341 427 9.63 21.67 9.6 21.63
A. baumannii 6.8 186 7.63 12,67 9.63 2167 3.8 21.6
E. coli 3.8 126 2.63 10.67 3.8 9.6 9.6 21.67
P. merabilis 3.2 128 227 9.63 9.63 21.67 3.8 21.63
P.aeruginosa 2.8 9.2 263 6.72 341 427 3.8 9.63

TABLE 4- Determination of 1, 1-diphenyl-2-picrylhydrazyl (DPPH), superoxide (Q), hydrogen peroxide (HO_) and nitric oxide (NO)
scavenging activity ofi.Carnea

Groups & DPPH O, H,0; NO
T p % % scavenging % % scavenging % % scavenging % % scavenging
reatments - - - -
control activity control activity control activity control activity
100.0 £ 100.0 £ 100.0 £ 100.0
Control 46 00 32 00 45 00 +3.2 00
Ascorbic acid
272+ 42.4 + 62.6 + 752 +
100 pg/ml 3. 71.2 3. 545 a8 36.8 o8 24.6
154 + 34.6 435+ 66.9 +
200 pg/ml 1e 84.2 a0 64.6 3 52.4 3.4 32.8
28.9 + 322+ 60.7 £
400 pg/ml 0.00 94.6 By 72.2 I 66.8 340 41.2
224 + 246 + 45.6 +
500 pg/ml 0.00 100 o 78.4 16 73.6 s 46.8
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CF
100 pg/ml 52:;* 53.4 Bg.g * 6.7 gj'g * 36 92‘% * 496
200 pg/ml 43‘;* 458 8‘:; * 228 gg'; * 105 ng * 14.7
400 pg/ml 12:1‘;-’ 86.6 Gg:gf 526 Gg:gf 48.4 5gjf 409
500 pg/ml 6.4+0.8 92 43:3,1 56.4 4;';;1 528 42:;1 543

EAF
100 pg/ml T 546 Bi'j * 75 gg'.i * 2.7 gig * 488
200 pg/ml 42%* 53.2 8% * 19.3 91‘2 * 124 8222 * 7
400 pg/ml 1;;* 82.7 Gg;i 52.8 Gﬁjgf 518 52'23* 621
500 pg/m 76+14 90.2 P 58.2 Ve 54.6 NS 55.7

MF
100 pg/ml 5;:’:;* 528 821‘; * 102 ggf‘ * 2.7 72‘2 * 442
200 pg/ml 4;:;* 56.6 7%; * 246 93‘2 * 12 7?2 * 414
400 pg/ml 1;’:;‘.)* 86.8 Ggl'gf 54.7 Ggéi 476 Gg:gf 61.8
500 pg/m 84+1% 92.7 oo 58.2 7o 58.2 e 58.4

MEIC

100 pg/ml 52_';1' 498 Bi'_g * 154 93‘5 * 26 62_‘3,* 38.7
200 pg/ml 3;?:;* 645 Gié * 38.2 Bi'é * 116 Ggff 404
400 pg/ml illgslc 926 62:;1 56.3 63';1 404 32:? 60.4
500 pg/ml 18_';* 94.0 33:5} 68.8 43:301 64.8 41';1 66.2

Values are expressed in MEAN =S.E.M (n =3). (keatlenotes statistical significance®’p0.05,°p<0.01 andp<0.001 respectively, in
comparison to control group)

Table 5- Effect of fractions and methanolic extrac ofl. Carnea on excision wound model
Animal: Albino rats Treatment Topical

Remaining of Original excision wound area (fim

Group Treatment mean + SEM

0 Day 4 Day ' Day 17" Day 16" Day
1 Simple ointment 30654 303+5.2 2735+6.1 209.5+5.8 138 +4.6
2 Nitro furazon 301.3 £5. 285+ 7.¢ 207 £6.° 104.3 £6.° 38.6+4.¢
3 CF (5%) 3045+4.8 301+4.4 2743+7.8 204.8+45 1346+4.1
4 CF (10%) 311 +4.3 307+6.8 276.3+%6.6 188 £6.9 1146+ 4.8
5 EA (5%) 316 +5.: 313+6.! 272.3+6.6 190.8 5. 130.3 ¢
6 EA (10%) 309+5.2 306 +5.6 260.6+4.9 1748+6.2 110.5+6.2
7 MF (5%) 312+38 308+5.7 267.1+5.9 178.846 1243+7.3
8 MF (10%) 307 £5.07 304 +4.1 252.6 +5.4 138.6+7.1 98+ 7.6
9 CME (5%) 310 +6.1 307 £4.9 284.6+6.8 180B& 102.6+5.8
10 CME (10%) 305+6.4 296 +4.7 226.6 +5.7 115+ 4.8 52.3+3.2

Values are expressed in MEAN +S.E.M of six anin@te Way ANOVA followed by Dunnet’s t-test. (Rigalenotes statistical significance at
*p<0.05, *p<0.01) (t- value denotes statisticapsiificance afp<0.05,°p<0.01 and’p<0.001 respectively, in comparison to group-1).

Table 6- Effect of the fractions and methanolic extcts ofI. Carnea on Incision wound in rats

Group  Treatment Tensile strength(g)
1 Control (Simple ointment) 324.3+6.5
2 Nitro furazone 564 + 63

3 CF (5%) 3225+5.7
4 CF (10%) 369.5 + 87
5 EAF (5%) 330.3+8.2
6 EAF (10%) 378.8+%

7 MF (5%) 342.3+6.1
8 MF (10%) 416 £ 65

9 CME (5%) 3706 +5%
10 CME (10%) 426.4 +84

Values are expressed in MEAN +S.E.M of six anin@te Way ANOVA followed by Dunnet’s t-test. (Rigalenotes statistical significance at
*p<0.05, *p<0.01) (t-value denotes statistical sificance afp<0.05,°p<0.01 andp<0.001 respectively, in comparison to group-I).
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DISCUSSION

The different parts of the plant such as bark aaVvés ofi.Carneahas been used for thousands of years for its
medicinal propertied®. It is rich in a wide variety of secondary metatesi such as glycosides, alkaloids,
phytosterols, proteins, saponins and phytosteholthis connection the present study on the metihaegtract and
different fractions were conducted to evaluateahBmicrobial activity of leaves. Phytomedicines dz used for
the treatment of diseases as is done in case afildnd ayurvedic system of medicines, a naturas lpiint for the
development of new drudd”. The antimicrobial study was conducted using diffe micro organisms such as
Staphylococcus aureus, Staphylococcus epiderntidisherichia coli, Pseudomonas aeruginosa, Prot@adilis,
Acinetobacter baumannii, Candida albicans, AspeasgNliger The extract and fractions of I.Carnea showed the
mild to moderate zone of inhibition. Though the wtlo of Staphylococccus aureus, Pseudomonas aerajino
Staphylococcus epidermidis, Pseudomonas aerugareseontrolled by I.Carnea, it indicates that theyld inhibit
the activity of bacteria which causes diarrhoealymixin and typhoid respectively. Polyphenols, indihg
flavonoids, forms a large group of naturally ocaugrcomponents of the plant kingdom and are presestery
part of the plants. These compounds are of coraditierinterest in various fields such as food, pleaymand
medicine because of wide range of biological afi@igiincluding antioxidant activity. The antioxidegfficacy of
phenolic compounds is chiefly due to their redokeptial. These compounds are known to act as reduajents
(free radical terminators), hydrogen donors, mett@lators and singlet oxygen quenchers. Sincesitilean shown
in phytochemical tests as phenolic and flavonoids @esent in the test compounds, it is thought pienolic
compounds containing plants are the most effedimerces antioxidative potential. Flavonoids areyploénolic
compounds and consist of flavones, flavonols, fels, flavanone and flavanonols. These compoungigsent the
majority of plant secondary metabolites and hawawshto possess remarkable health promontory effagth as
anti-inflammatory, antioxidant, antimicrobial, arghcer and other§®. Interception of free radicals or other
reactive species is mainly by radical scavengind sncaused by various antioxidants like vitaminsai@l E,
glutathione, other thiol compounds, carotenoidsydhoids, etc. While at the repair and reconstitutevel, mainly
repair enzymes are involvétf *'1 In general, peroxyl radicals cause chain reastiaripids, proteins and DNA.
The high reactivity of the representative peroxadical shows that the possible mechanism behindliserved
protection of these biomolecules by DA may be tgtoacavenging of secondary radicdlbe soluble free radical
DPPH is well known as a good hydrogen abstractousTthe scavenging of DPPH radicals by phenolsras of
the time very effective. All the test substancegdusn this study were primarily screened againgt tbst
microorganisms by the Different Methods like Disffusion and MIC methods. The relative efficacy sime
commonly used antibiotics were compared with cruakthanolic extract and different fractions lo€arnea
Wound healing is a process by which a damagedetissuestored as closely as possible to its nostaé and
wound contraction is the process of shrinkage e& af the wound. Collagen is a major protein ofaktacellular
matrix and is the component that ultimately conttéis to wound strength. Tannins promote the wouwsalitg
through several cellular mechanism; chelation @& free radicals and reactive species of oxygenmptimg
contraction of the wound and increasing the foramatf capillary vessels and fibroblasts and inatgdieratinocyte
proliferation , but do not act on the differentimtitowards cornified cell$® **. The collagen composed of amino
acid (hydroxyproline) is the major component ofraxtellular tissue, which gives strength and sup@reakdown
of collagen liberates free hydroxyproline and itspfides. On the basis of the results finding in pnesent
investigation, it is concluded that the crude mettia extract ofl. Carneaproduces wound healing activity. The
animals treated with crude methanolic extradpoinoea Carneahowed better healing activity in compared to the
different fractions up to 16 days. The present studied also showed ethyl acétattion and chloroform fraction
possesses a good wound healing activity, furtheestigations are needed for identification of atprinciples
responsible for the wound healing activity. Thesgr investigation offers a scientific support he traditional
healer account in use of the pldpbmoea CarneaThe present study suggests that the antimicroaralpxidant
and wound healing activity can be enhanced by sieeofi crude methanolic extractsi@arnea

CONCLUSION

Drugs from plants have a long history in both ttiadial and modern societies as herbal remediesudealrugs and
as purified compounds. The present study revediadthe selected Plant extracts and some fractibtise crude
extracts produced antimicrobial, antioxidant anduma healing efficacy with dose dependent mannehe T
observed activities of leave extracts might batkaited to the presence of secondary metabolitds asidlavonoids
and phenolic compounds. The leaves can be usecttent oxidative damage caused by free radicalst@anickat
infections caused by pathogenic bacteria not tgusn Further studies with purified constituents aeeded to
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understand the complete mechanism of wound healotiyity of the test plants. However, it needs Hert
evaluation in clinical settings before considenatior the treatment of different disorders.
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