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ABSTRACT

The main objective of this work was to find out the angiogenic or wound healing property of the bioactive
compound from actinomycetes isolated from mangrove soil. Five potential actinomycetes strains were isolated from
mangrove soil and screened for bioactive compounds. Bioactive compounds from actinomycetes exhibited an
effective antibacterial activity against the both Gram positive and Gram negative bacterial strains, Bacillus,
Pseudomonas, Saphylococcus and E.coli. The wound healing property of bioactive compounds was carried out by
Chorio Allontoic Membrane assay in embryonated egg. The bioactive compounds extracted from Actinomycetes
strain (GN2) showed an excellent wound healing property in embryonated egg.
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INTRODUCTION

Angiogenesis is the physiological process involvthg growth of new blood vessels from pre-existuegsels.
Angiogenesis is a normal and vital process in gnoahd development, as well as in wound healing. The
identification of an angiogenic diffusible factoerived from tumors was made initially by Greenbéattl Shubik in
1968 [1]. The study of the angiogenic process &edsearch for novel therapeutic agents to inhiritstimulate,
angiogenesis has employed in vivo 'angiogenesisays by embryonated eggs [2,3,4]. The Chorio Admnt
Membrane (CAM) assay is the most widely used inovimodel for the study of both angiogenesis and ant
angiogenesis [2,5] There are two stages of tumagrpssion regarding blood vessel formation [6,TFirst stage of
tumor growth, it receives nutrition and oxygen frdsood by diffusion. When tumor mass grows lardert the
initial stage nutrition through diffusion is notfBaient for further growth leads to the formatiaf new blood
vessels (angiogenesis) is necessary to draw outidirectly from the systemic circulation [8,9]. tumor remains

in a dormant state until it can stimulate blood setsgrowth from nearby pre-existing capillaries ,[1,12].
Inhibiting angiogenesis has been considered asmguoriant anticancer strategy to suppress tumor thramd
metastasis. Antiangiogenic therapy designed tokbh@ovascularization is an evolving anticancernsgyn[13, 14].
Antiangiogenic tumor therapies are recently ateddtecause of their broad spectrum of action, laxicity, and
absence of drug resistance [13]. A number of thmrip agents having antiangiogenic property havenbe
developed and used in clinical trials [15,16,17,18]. In the present investigation the ability eftracellular
metabolites of Actinomycetes from mangrove soil wested against different pathogenic bacteria hett tvound
healing property has been reported.
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MATERIALSAND METHODS

| solation of Actinomycetes

Mangrove soil samples were collected from rhizosphregion of the mangrove plants in Pennar, NelRisgrict,
and Andhra Pradesh, India. The collected sampletmasferred to laboratory under sterile conditiofise sample
was air dried for 15 days and pretreated 4€50r 10 minutes to eliminate the unwanted badt@dgulation in the
soil. The pretreated sample was used for isolaifarctinomycetes by using Starch Casein Agar med20h After
isolation the Actinomycetes. The strains screepegdtent strains for production of bioactive compd.

Screening of actinomycetesfor bioactive compound production

The actinomycetes colonies in the medium were pedtly streaking on isolation medium to obtain pewhkures.
Well grown cultures were inoculated in 50ml of aptied medium with 60% distilled water and 40% Seaewn pH
7.2 and incubated for 5days in rotary shaker atrb® maintained at 28 temperature. After incubation the broth
was filtered with Whattmann No.1 filter paper, &hé filtrates were used as source of bioactive aamg to test
the antibacterial and antifungal activity by agé#fudion method [21]. The following pathogens arged in this
studyBacillus, Pseudomonas, Saphylococcus andE.coli.

Production and extraction of angiogenic compounds

The fermentation broth was inoculated with 72h @ldture of inoculum at 120rpm for 7days and thepgerature
was maintained at 8. After incubation the broth was filtered followbg centrifugation at 5000 rpm to remove
the cells and debris from the fermentation brotherT broth was mixed with equal amount of ethyl ateeaind kept
for stirring by using magnetic stirrer. The orgapltase was separated and submitted to TLC analgssdica gel
plate with dichloromethane, ethylacetate and methas mobile phase. UV light with range 200 to 350mas used
for detection.

Angiogenic activity of bioactive compound

The fluroscent compounds in the UV light was scesbfrom the TLC plate and mixed with the mobile ghand
centrifuged at 5000rpm to remove the silica geleMthe supernatant was collected and the orgahiergs was
evaporated at 8¢ and the thick solvent remained was crystallizgdubing lyophillizer. These crystals were
dissolved in distilled water and used to check éimgiogenic activity. The angiogenic activity of tismlated
compound was conducted on CAM region of fertile ssgmllected from the Sri Venkateswara Veterinary
University, Tirupati, Andhra Pradesh, India. Thesgs were incubated for 3days alGand on # day the eggs
were surface sterilized by wiping with 70% alcohald different concentrations of the compound wgesctad into
the CAM region. Celecoxib was used as positive rmb@ind a negative control was also maintainederdi8hours
the eggs were opened and the formation of new blesdel was observed by comparing the control agigut
compound.

RESULTS
Five Actinomycetes strains were isolated from mawugrsoil and screened for bioactive compound prisaiud he
screening resulted in five potentiattinomycetes (marked as GN!-GN5)with morphological differences were tested
for their antimicrobial property against both Grawsitive and Gram-negative organisms and resut® wshown
in Table 1.

Table 1 Antibacterial activity of bioactive compoundsfrom actinomycetes

Actinomycetes Bacterial cultures (Zone of inhibition in ¢

Bacillus | Pseudomonas | Staphylococcus | E.coli
GN1 1.5 0.8 1.1 1.6
GN2 1.6 1.2 15 1.9
GN3 1.2 0.5 1.0 1.4
GN4 15 0.9 1.3 1.7
GN5 1.C 0.7 0.8 1.4
Streptomycin (Contro 1.2 0.8 0. 1t

*Values represented in the table are mean of two separately conducted experiments

Among these strains GN2 was more potential strdienacompared to other strains.In the chick CAM nhotdhe
ethyl acetate extract of GN2 strain showed an am®ein density of blood capillaries on the treateembrane
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surface of embryo. The neovascularindex (numbeblobd vessels/cm2) were measured. Whereas untreated
(control)(without addition of bioactive compoundygeshowed average neovascular index of 4.1/cm2evihe
solvent control (ethyl acetate) showed an inde3.@f cm2. The commercial drug (positive controBlecoxib at a
conc. of 20pg/egg showed an index of 4.6/cm2. In comparisorthse, extract of the culture filtrate at
concentration of 2@/egg showed the indices of 3.9 /cm2. The negatiwetrol (commercial drug Doxirubicin)
does not show the blood vessel formation. Thesdtseclearly indicate that the bioactive compourtiacted from
Actinomycetes strain (GN2) shows an excellent wooealing property.

la 1b

Fig.1a Positive control (celecoxib)- commercial drug for blood vessel formation
Fig.1b. Control without inoculation of bioactive compound/drug
Fig.1c. Negative control (Doxr ubicin)- commercial that inhibitsthe blood vessel for mation.
Fig. 1d. Bioactive compound inoculated- formation of blood vessel in embyonated egg.

DISCUSSION

Angiogenesis is important in normal processessscthe development of the embryo, formationof corptisum,
and wound healing [22, 23]. Angiogenesis during mebuepair serves thedual function of providing therients
demanded bythe healing tissues and contributingtstral repairthrough the formation of granulatissue [24].
The streptochlorin, a compound from marine actincebgs exhibits a potent angiogenic activity andhitdh NF-kB
activation. The streptochlorin inhibit the endothktell invasion and tube formation with vascuterdothelial cell
growth factor at low concentration [25]. An unknowompound fron¥izphusoenoplia root ethanolic extract was
found to have angiogenic compound which was praue@AM region of fertilized eggs [26]. Sushil [26]sed
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Mimusops elengi (Sapotaceae) bark along with YasBhdsma for treatment of wound in albino rats. The
methanolic extract of leaves of Achyranthes aspamexamined for wound healing activity in the fasfrointment
on albino mice [27]

CONCLUSION

In this study, the bioactive compound which havihg wound healing property was isolated from Adtiryoetes
strain from mangrove soil. Among the Actinomycetsalates tested in this study, the strain GN2 pceduan
effective bioactive compound which shows a betteumd healing property and it was confirmed by CA8éay
method.Further work needs to be identification and chamazation of the bioactive compound responsible for
wound healing property.
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