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Abstract

Plan: The present study was undertaken to evaluate the antimicrobial activity of aqueous and methanol extracts of Adhatoda
vasica against mastitis pathogens.

Methodology: Milk samples were collected from mastitis cows and five bacteria were isolated. Based on Grams staining
and various biochemical tests, they were identified as Staphylococcus aureus, Streptococcus agalactiae, Klebsiella
pneumoniae, Streptococcus dysgalactiae and Escherichia coli. Leaves of Adhatoda vasica was subjected to aqueous and
methanol extraction. Antibacterial activity of the extracts was evaluated by disc diffusion method and zone of inhibition was
measured.

Outcome: The methanol extract was found to be having significant antibacterial activity against Staphylococcus aureus,
Streptococcus agalactiae, Klebsiella pneumonia, Streptococcus dysgalactiae and Escherichia coli with zone of inhibition
21.7+0.58 mm, 18.3+0.58mm, 21.3+0.58, 18.3+0.58 and 28.3+0.58mm respectively at 200 mg/ml concentration.

Keywords: Mastitis, Adhatoda vasica, antibacterial activity, methanol extract, disc diffusion

1. Introduction

Mastitis, an inflammation of udder is the most common disease of dairy cattle. At present mastitis is
treated with antibiotics and most of the antibiotics are ineffective. The presence of antibiotic residues
in milk causes health hazard to human and also results in the development of drug resistant
microorganisms that are difficult to treat. Bacterial resistance to antibiotics is a serious threat to
animal and human. Alternate approaches to the treatment are gaining importance to reduce the human
health hazards. Alternate approaches include medicinal herbs, enzymes and cytokines. Antiviral,
antifungal, antibacterial and anti-inflammatory effects of many plants are reported® #3*°,

Adhatoda vasica plant extract has been used to relieve cough and breathlessness®. Antibacterial,
wound healing and hypoglycemic activity of Adhatoda vasica has been reported’.
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Many animal diseases such as abscesses, anthrax, throat diseases, asthma, tuberculosis, jaundice,
scabies, urticaria, rheumatism, pneumonia, hematuria and contagious abortion were treated with
Adhatoda in veterinary medicine®. The present study was undertaken to study the effect of aqueous and
methanol leaf extract of Adhatoda vasica on mastitis pathogens.

2. Materials and Methods

Mastitis milk samples were collected from Madras Veterinary College and Chengalpattu Veterinary
Hospital. Teats were washed with sterile water and dried. Teat ends were cleaned with cotton and the
first milk was discarded and collected into a sterile vial. After serial dilution, the pure cultures were
isolated from streak plates. Blood agar was used as a selective culture medium for mastitis pathogens.
The individual colony characteristics were observed. The cultures were stained using Gram’s staining
procedure. The isolates were identified using motility and biochemical characteristics®.

Fresh plant leaves of Adhatoda vasica were collected from Maduranthakam in Kancheepuram district,
Tamilnadu. The leaves were washed with 70% ethanol and then rinsed with sterile distilled water, air
dried and stored in air tight bottles. Clean dry leaves were ground to fine powder with the help of
mortar and pestle. These powdered materials were used for the aqueous and methanol extracts. Fifty
gram of powdered materials were mixed with 10 ml of sterile distilled water and kept on a rotary
shaker for 12 hours at 30° C. Thereafter, it was filtered with the help of Whatman no.1 filter paper.
The filtrate was then centrifuged at 2000 rpm for 10 minutes. Then the supernatant was collected and
stored at 4° C for further use.

100 gm of powdered materials were soaked in 200 ml of methanol and kept at 30° C for 24 hours in a
rotary shaker. After that it was filtered through Whatman No.1 filter paper. The filtrate was
centrifuged at 2000 rpm for 10 minutes. The supernatant was collected and allowed to evaporate until
completely dried. The dried extract was resuspended in sterile distilled water in different
concentrations of 100 and 200 mg/ml.

Table 1 Zone of inhibition (in mm) produced by methanol extract of A.vasica against mastitis pathogens

Organism Zone of inhibition in mm by methanol extract Amicacin 30 pg/disc
Mean £SD (Control)
Mean £SD

50mg/ml 100mg/ml 150mg/ml 200mg/ml

Staphylococcus aureus 14.3+0.58 16.8+0.58 17.7+£0.58 21.740.58 20.3+0.58
Streptococcus agalactiae 10.7+£0.58 13.74£0.58 15.3+0.58 18.3+0.58 21.3+0.58
Escherichia coli 10.3+0.58 12.3+0.58 20.7+0.58 28.3+0.58 22.3+0.58
Klebsiella pneumoniae 8.7+0.58 14.3+0.58 16+1.0 21.3+0.58 20.7+£0.58
Stretococcus dysgalactiae  12.7+0.58 16.7+0.58 16.7+0.58 18.3+0.58 20.7+0.58

Values are mean of 3 experiments + S.D
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Evaluation of antibacterial activity of methanol extract of leaves of Adhatoda vasica on mastitis pathogens

Antibacterial activity was assessed using standard disc diffusion method. 10uL (50mg/ml, 200mg/ml,
150mg/ml and 200mg/ml) of extract was added to sterile discs and used and Amicacin (30 pg/disc)
obtained from Himedia laboratories, Mumbai was used as positive control.

3. Results and Discussion

Based on the Gram’s staining and biochemical tests, the five isolates were identified as
Staphylococcus aureus, Streptococcus agalactiae, Streptococcus dysgalactiae , Klebsiella pneumoniae
and Escherichia coli. The aqueous extract of A.vasica was not found to be active against all organisms
tested. The methanol extract showed significant antibacterial activity at 150 mg/ml and 200 mg/ml
concentration (Table-1). Methanol extract of Adhatoda vasica showed antibacterial activity against
Streptococcus agalactiae, Staphylococcus aureus, Streptococcus dysgalactiae , Klebsiella pneumoniae
and Escherichia coli isolated from mastitis milk. Johnson et al. 2011 reported the antibacterial
activity of alcohol extract of leaves of Calotrophis procera against E.coli and S.aureus *°.

The study of Doss et al. 2012 showed significant antibacterial activity of Astercantha longifolia,
Rhynchosia capitata and Cenchrus ciliaris against bovine mastitis pathogens*. In the present study at
200 mg/ml concentration of methanol extract of A.vasica, the maximum zone of inhibition observed
was 21.7+0.58 mm against S.aureus,21.3+0.58 against Klebsiella pneumoniae and 28.3+0.58 mm
against E.coli at 200 mg/ml concentration. Mubarack et al 2012 reported some of the ethno-veterinary
herbs against mastitis pathogens in which Dactyloctenium indicum was reported to have antibacterial
activity against E.coli with 22 mm. Mubarack et al 2012 reported that Asteractantia longifolia extract
showed zone of inhibition of 25 mm against S.aureus'>. Combretum molle, used in Ethiopian
traditional medicine, was reported to have antibacterial activity against mastitis pathogens™.

4. Conclusion:

Methanol extract of Adhatoda vasica was found to be having significant antibacterial activity against
mastitis pathogens. Further analysis of extract, compound isolation and in vivo animal studies may
help in treatment of mastitis.

References

1. Samy, R.P. and Ignacimuthu,S. Antibacterial activity of some folklore medicinal plants used by tribals in Western Ghats in
India. Journal of Ethnopharmacology 2000; 69:63-71.

2. Palombo, E.A. and Semple, S.J.. Antibacterial activity of traditional medicinal plants. Journal of Ethnopharmacology 2001; 77:
151-157.

3. Kumaraswamy, Y., Cox, P.J., Jaspars, M., Nahar ,L.and Sarker, S.D. Screening seeds of Scottish plants for antibacterial activity.
Journal of Ethnopharmacology 2002; 83:73-77.

4. Stepanovic, S., Antic, N., Dakic , I. and Svabic- vlahovic,M. In vitro antimicrobial activity of propilis and antimicrobial drugs.
Microbiology Research. 2003 ;158: 353-357.

5.  Bylka, W., Szaufer-Hajdrych,M., Matalawskan, I. and Goslinka, O.Antimicrobial activity of isocytisoside and extracts of
Aquilegia vulgaris L. Letters in Applied Microbiology 2004 ; 39: 93-97.

6. Gogate, V.M. Dravyagunavignyana, Continental Prakashan, Pune. Indian Journal of Physiology and Pharmacology. 1982; 32:
120-125.

3
Hygeia.J.D.Med.5 (1) April 2013; 1-4



Meignanalakshmi S et al.

10.

11

12.

13.

Brantner, A.H. and Chakraborty, A. In vitro antibacterial activity of alkaloids isolated from Adhatoda vasica NEES. Pharmacy
and Pharmacology Letters 1998; 8:137-139.

Jha, M.K. The folk veterinary system of Bihar - a research survey. NDDB, 1992. Anand, Gujarat.

Quinn, P.J., Carter, M.E., Markey, B.K., and Carter, G.R. Mastitis in Clinical Veterinary Microbiology, 1999, Moshy
International Limited, London, Pp 327-344.

Johnson, D.B., Shringi, B.N., Patidar, D.K., Chalichem, N.S.S. and Javvadi, A.K. Screening of antimicrobial activity of alcoholic
and aqueous extract of some indigenous plants. Indo-global journal of Pharmaceutical Sciences 2011; 1:186-193.

Doss.A., Mubarack, H. M., Vijayashanthi.M. and Venkataswamy,R. In-vitro antibacterial activity of certain medicinal plants
against bovine mastitis isolated contagious pathogens. Asian Journal of Pharmaceutical and Clinical Research 2012; 5: 90-93.
Mubarack, H.M., Doss, A., Dhanabalan.R., and Venkataswamy,R. In-vitro antibacterial effects of some selected plants against
bovine mastitis pathogens. Hygeia Journal for drugs and medicines 2011; 3: 71-75.

Regassa, F. and Araya, M. In vitro antibacterial activity of Combretum molle (Combretaceae) against Staphylococcus aureus and
Streptococcus agalactiae isolated from crossbred dairy cows with clinical mastitis. Tropical animal health and production 2012;
44:1169-1173.

Meignanalakshmi S, Vinoth Kumar S, Deepika J and Farida Begum |. Hygeia.J.D.Med. 2013; 5(1):1-4.Available from
http://www.hygeiajournal.com / Article ID- Hygeia.J.D.Med/81/13.

4
Hygeia.J.D.Med.5 (1) April 2013; 1-4


http://www.hygeiajournal.com/
http://www.hygeiajournal.com/

