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The extraction of the M. oleifera leaves was carried out by using  INTRODUCTION
standard procedure. The plant leaf materials were dried in shade and Medicinal plants are important for pharmacological research and 
powdered in a mechanical grinder. The leaf powder (100g) was soaked in drug development, not only when plant constituents are used directly as 
200 ml of ethanol solvent and incubated for 24hrs. The extracts were therapeutic agents, but also as starting materials for the synthesis of drug 
filtered using Whatman filter paper (No.1) and the solvent is concentrated or as models for pharmacologically active compounds. Angiogenesis is the 
in vacuum under reduced pressure using rotary flask evaporator, and dried formation of new blood vessels. The new blood vessels supply the tumor 
in a desiccators. The extracts were then kept in sterile sample bottles, cells with extra amount of oxygen and nutrients and most importantly they 
under cold conditions, until further use. This crude extract was used for facilitate cancer cell metastasis to other localities. The Formation of new 
further investigation of antimicrobial and antiangiogenesis properties.blood capillaries from existing vessels is considered as a complex process 

mediated by several stimulating and inhibiting factors on the endothelial 
Organisms usedcells that line blood vessels (Daniel et al., 2000). Anti angiogenesis therapy 

Bacteria causing infectious diseases to both animals and is designed to arrest newly developing nutrient supply system rather than 
humans and food spoilage causing fungal strains were tested for attacking tumor directly. This is accomplished through the use of 
antimicrobial activity. Klebsiella pnuemoniae, Proteus vulgaris, Salmonella angiogenesis inhibitors that interfere with the angiogenesis process. 
paratyphi, Salmonella typhi B. Stearo thermophilus, Pseudomonas Antiangiogenic drugs are also reported to offer improvement over 
aeruginosa, B.megaterium, B. cereus, B. subtilis, Micrococcus luteus, traditional cancer treatment in reducing side effects, inhibiting the 
Escherichia coli, Curvularia lunata (KUCCC-C-12) and Aspergillus terreus formation of new blood vessels supplying the tumor and in this process the 
(KUCCC-A-25), (KUCCC-A-9) were obtained from the IMTECH, chances drug resistance are less likely. Angiogenesis, the growth of new 
Chandigarh, and Kakatiya University Culture Collection Centre (KUCCC) capillary blood vessels is important in normal processes such as 
respectively and were maintained on nutrient agar and potato dextrose development of the embryo, formation of the corpus luteum and wound 
agar slants respectively.healing. It is also a component in the pathological processes such as 

chronic inflammation, certain immune responses and neoplasia (Folkman 
Preparation of inoculumet al., 1976; Gospodarowicz and Thakaral., 1978; Greenberg and Hunt. 

According to (Jayaraman et al., 1997) stock cultures were 1978 ).Antiangiogenic drugs are also reported to offer improvement over 
maintained at 40 0C on nutrient agar slants for bacteria. Active cultures for traditional cancer treatment in reducing side effects, inhibiting the 
experiments were prepared by transferring a loopful of culture to 5 ml of formation of new blood vessels supplying the tumor and in this process the 
Brain Heart Infusion broth and incubated at 37o C for 24 hours. chances drug resistance are less likely (Ciardiello et al., 2000)

Moringa oleifera is the most widely cultivated species of the 
Antibiotics drugs usedgenus Moringa, which is the only genus in the family Moringaceae. English 

The standard antibiotics used for the antibacterial study are common names include: moringa, drumstick tree (from the appearance of 
Streptomycin for antibacterial activity and Nystatin is used for the the long, slender, triangular seed-pods), horseradish tree (Morton and 
antifungal activity.Julia. 1991) (from the taste of the roots, which resembles horseradish), ben 

oil tree or benzoil tree (from the oil which is derived from the seeds). It is a 
Antibacterial activityfast-growing, drought-resistant tree, native to the southern foothills of the 

Muller Hinton Agar was prepared according to the Himalayas in northwestern India, and widely cultivated in tropical and sub-
manufacturer's instructions. The medium was sterilized by autoclaving at tropical areas where its young seed pods and leaves are used as a 
121°C for 15 minutes at 15 psi pressure and was used to determine the vegetable.
antibacterial activity of M. oleifera ethanolic leaf extract. Sterile molten cool Considering the vast potentiality of plants as sources for various 
(45°C) agar was poured aseptically into sterile petriplates (15 ml each) and drugs with reference to many agents, a systematic investigation was 
the plates were allowed to solidify at room temperature in sterile condition. undertaken to screen the antimicrobial, antiangiogenesis, anti fungal and  
After solidification and drying, the plates were seeded with appropriate anti oxidant activity of ethanolic extract of leaves of M. oleifera against 
micro organisms by streaking evenly on to the surface of the medium with a different species.
sterile spreader and wells (8 mm diameter) were cut out from the agar 
plates using a sterile stainless steel bore and filled with 0.1ml of the M. MATERIALS AND METHODS
oleifera ethanolic leaf extract solution in respective wells. Tetracycline and 
double distilled water were used as positive and negative control 

 Plant Materials
respectively. Then the plates were incubated at 37°C for 24 hrs in the next 

The healthy leaves of M. oleifera were collected surroundings of 
day the zones of inhibition were measured with a measuring scale. This 

the Madikonda, Warangal district, Andhra Pradesh, India.
experiment was carried out in triplicate for their confirmation. The results 
were read by the presence or absence of zone of inhibition.

Plant Extract preparation

The plant extracts were screened for anti angiogenesis activity, anti fungal activity, anti oxidant and antibacterial activity against 
different species by the agar well diffusion assay. The ethanolic extract of M. oleifera were found active against both Gram-
positive and Gram-negative bacteria. The antiangiogenic efficacy of M. oleifera leaf extract was examined in vivo in the chick 
chorioallantoic membrane (CAM) model by using fertilized eggs. Decreases in the density of the capillaries were assessed and 
scored. The results showed scores of 0.5 for 5 ìg, score 2.0 for 10 ìg extract have an inhibitory effect on angiogenesis. Extract of 
M. oleifera possessed potent antifungal activity against Aspergillus niger showing inhibition of 10 mm, Curvular ialunata 6mm 
and Aspergillus terreus 4mm. In case of anti oxidant activity studies, leaf extract exhibited the strongest DPPH inhibition activity 
(IC value of 19.46±2.71 ìg/ mL) and showed better DPPH radical scavenging ability than ascorbic acid 21.36±2.31 ìg/ mL).
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Anti fungal activity RESULTS AND DISCUSSION
To determine the antifungal activity of M. oleifera ethanolic leaf 

extract. Sterile molten cool (45°C) agar was poured aseptically into Antibacterial activity
sterile petriplates (15 ml each) and the plates were allowed to solidify at Determination of antibacterial activity by agar well diffusion 
room temperature in sterile condition. After solidification and drying, the assay showed that ethanolic extract of M. oleifera leaves exhibited the 
plates were seeded with appropriate microorganisms by spreading antibacterial effect against different bacterial pathogens. The 
evenly on to the surface of the medium with a sterile spreader and wells antibacterial activity was evaluated using the agar well diffusion method 
(6mm diameter) were cut out from the agar plates using a sterile with streptomycin as reference standard. The antibacterial studies 
stainless steel bore and filled with 0.1ml of the each M. oleifera ethanolic revealed that the ethanolic leaf extract has antibacterial activity against 
leaf extract solution in respective wells. Nystatin and distilled water were both gram positive and negative bacteria. The standard streptomycin 
used as positive and negative control respectively. Then the plates were showed the all most same level of inhibition against Escherichia coli. The 
incubated at 37°C for 4 days, the zones of inhibition were measured. antimicrobial activity was observed against Escherichia coli (21 mm), 

followed by Salmonella paratyphi (19 mm). The lowest activity levels 
Anti angiogenesis activity were observed against Proteus vulgaris and B.megaterium (6 mm 
Collection of fertilized chicken eggs each).The antibacterial activity reveals that the produced extract has a 

The fertilized eggs are obtained from Thirumala hatcheries broad spectrum activity against gram positive and gram negative 
breeding farm Hanamkonda, Andhra Pradesh, India. bacteria (Table 1).

Chorioallantoic membrane (CAM) assay Antifungal activity 
For the Chorioallantoic membrane CAM assay (Kim et al., In the present study antifungal activity was determined by 

2004; Pabba Shiva Krishna et al., 2014), fertilized chick embryos were measuring the diameter of zone of inhibition recorded. The ethanolic leaf 
pre-incubated for 8 days at 37.5 C in 85% humidity. A hole was drilled extract was found to have maximum antifungal activity extract. Extract of 
over the air sac at the end of the eggs and an avascular zone was M. oleifera possessed potent antifungal activity against Aspergillus niger 
identified in the CAM. A 1 cm×1 cm window in the shell was sectioned to showing inhibition of 10 mm, Curvularia lunata 6 mm and Aspergillus 
expose the CAM. M. oleifera ethanolic leaf extract applied to the CAM terreus 4 mm. 
surface. Windows were sealed with clear tape and eggs were incubated 
for 48 h. Blood vessels were viewed and photographed with Nikon digital Antioxidant activity evaluation 
camera. The anti-angiogenic effects of extracts on CAMs were quantified The present investigation study the M. oleifera leaf extract was 
by counting the number of blood vessel branch points. evaluated by DPPH radical scavenging assay was performed to better 

understand the role of the red pigment as an antioxidant. DPPH is a 
DPPH Antioxidant activity relatively stable nitrogen centered free radical that easily accepts an 

The stable 1,1-diphenyl-2-picryl hydrazyl radical (DPPH) was electron by reacting with suitable reducing agents. As a result, the DPPH 
used to determine the free radical-scavenging (antioxidant) activity of the solution losses its violet color depending on the number of electrons 
extracts according to Ebrahimzadeh, and Bahramian, (2009). The accepted (Mensoret et al., 2001). DPPH inhibitory activity of the extract 
samples were kept incubation for 20 min and readings were recorded at were evaluated and compared to ascorbic acid, as the positive control. 
517 nm. Percent inhibition of antioxidant activity was calculated by using Leaf extract exhibited the strongest DPPH inhibition activity (IC50 value 
the following formula and readings of test sample are compared with that of 19.46±2.71 ìg/ mL) the leaf extract showed better DPPH radical 
of ascorbic acid (Vitamin C) (Positive control). % inhibition of DPPH = scavenging ability than ascorbic acid 21.36±2.31 ìg/ mL).
(Control OD – Test OD)/Control OD) X 100.
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S.No Test Organisms  Extract  

Standard 

(Streptomycin) 

1 Klebsiella pnuemoniae 13 mm 20mm 

2 Proteus vulgaris 12 mm 10 mm 

3 Salmonella paratyphi 10 mm 24 mm 

4 Salmonella typhi 17 mm 21 mm 

5 Escherichia coli 20 mm 06mm 

6 Micrococcus luteus 08 mm 09 mm 

7 B. subtilis 01 mm 18 mm 

8 B. cereus 11 mm 22 mm 

9 B. stearothermophilus 15 mm 16 mm 

10 B.megaterium 12 mm 12 mm 

11 Pseudomonas aeruginosa 09 mm 10 mm 

 

Table 1: Antibacterial activity of M. oleifera extract

Score value Effect observed 

0 No effect    - 

0.5 very weak effect 

 No capillary-free area 

Area with reduce capillary density around 

not larger than the area or area with  

1 weak-medium effect 

Small capillary-free area or area with  

Significantly reduced capillary density.  

Effect not larger than double the size of the 

pellet 

2 Strong effect 

Capillary-free area around the pellet at 

least doubles the size of the pellet.  

 

Table 2: Score values for the antiangiogenic effect on the chorioallantoic membrane (CAM) of fertilized chicken eggs
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Anti angiogenesis activity  CONCLUSION
The results of the present study showed that ethanolic leaf Along with antifungal , anti oxidant and antibacterial activity, 

extract potently inhibited the outgrowth of blood vessels. The the anti angiogenic property was best exhibited for the M. oleifera plant 
chorioallantoic membrane (CAM) assay was tested to assess its extracts of ethanol. The results showed that the inhibition of 
antiangiogenic potential. A scoring system was established according to angiogenesis by the extract is due to the suppression of vascular 
methodology used by (Bürgermeister et al., 2002). A score of 0 endothelial cell spreading, migration and angiogenesis. The search and 
represents normal capillary growth and score 2 indicates a strong discovery of novel antiangiogenesis are likely to be hope to the millions of 
antiangiogenic effect with a large capillary free area (Table 2). Ethanolic sufferers of chronic disease. This study would help for further research 
extract was administered on CAM surface at 5 ìg and 10 ìg. At the and it could be considered as a useful source of material for human 
concentrations tested, the extract exhibited strong antiangiogenic health as an antiangiogenic agent.
activity, obtaining scores of 0.5 for 5 ìg , score 2.0 for 10 ìg extract.
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Fig 1:The chick embryo Chorioallantoic membrane (CAM) Model with untreated (A) Model treated without extract (B)Model treated with extract with 5µ (C) 
Model treated with 10µ.
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