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ABSTRACT \
The present work deals with Pharmacognostic evaluaind phytochemical screening for hydroalcoholi
extract of leaves of medicinal plafiithocephal us cadamba (Roxb.)Mig. The scientific parameter is necessar
to identify the exact plant material and to find quality and purity. The present study deals wahous,
physical, chemical evaluation and preliminary pleyamical screening of the alkaloidal content ofrsteark
of the title plant has been determined. These as$udndicated the possible information for correct
identification and standardization of this planttemnel for its Antifungal action.
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4 "\ INTRODUCTION 1°
Anthocephalus  cadamba  (Roxb) Mig.Syn
Anthocephalus chinensis (Lamk) (Rubiaceae) is
widely distributed throughout the greater part of
India, especially at low levels in wet placds.
traditional system of medicine warm aqueous extract
of Anthocephalus cadamba leaves have been used to
alleviate the pain, swelling and for cleansing and
better wound healing. RecentlyAnthocephalus
cadamba has been reported to possess wound
healing, antioxidant, antimalarial and
\ / hepatoprotective activityHerbal medicine is the
earliest scientific tradition in medical practi@nd it
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remains an important part of medicine to this day. medicinal bark, it was thought worth to investigate
Anthocephalus cadamba (Syn.A. chinensis (Lam.). the photochemistry again.

A (Rich. ex Walp.) is a medium sized tree belonging There are thousands year old traditions and records
to the family Rubiaceae. It is found all over India of popular healing methods that have maintained
and grows in North and Eastern Bengal and Westerrtheir importance despite new developments and
Ghats. It is also known as ‘wild cinchona’ in Esgli  progress in the field of chemistry, pharmaceutiod a
andkadamba in Hindi. medicine. The role of natural products in the
The present study was undertaken to screen thelevelopment of drugs used in modern medicine is
antibacterial activity of the leaves #hthocephalus unsurpassed even when synthetic chemistry has been
cadamba. It is used as a folk medicine in the developed beyond expectations. Indeed, interest in
treatment of fever, anemia, uterine complaintsptlo herbal drugs is increasing.

diseases, skin diseases, leprosy, dysentery, and foAnthocephalus cadamba is commonly known as
improvement of semen quality. The leaves areKadamba-vriksha and is a genus of trees, distribute
recommended as a gargle in cases of stomatitis. throughout the Indo-Malaysian region. A medium
The traditional healers of Bastar region use Kadamb sized tree attaining 2 m girth and 18 m height,
bark in treatment of eye diseases. It is also used branches spreading horizontally and slightly
case of stomatitis.The traditional healers of enlarged at their junction with the main stem.
Chhattisgarh Plains prefer the decoction of leames Antifungal activity on the growth and physiology of
place of bark for same purpose. The fruit juice is human pathogenic yeasts or filamentous fungi either
given to children to treat gastric irritability. invitro or in vivo. Furthermore, its direct therapeutic
A decoction of the leaves is good for ulcers and use either in superficial or systemic infectiong dao
wounds the fruits are edible. The timber is usad fo bacteria or fungi has not been clearly established.
making pulp and paper, boxes, crates and furnitureln the present study, we examined the antifungal
The wood is also used as fudlhroughout human properties of organism oil and its major chemical
history, people have relied on natural products ancconstituent carvacrol againg€andida albicans, a
plants in particular, to promote and maintain good dimorphic yeast-like fungus.C. albicans which
health and to fight sickness, pain and disease. Thresides as commengal the mucocutaneous cavities
past 200 years have witnessed not only acceleratio of skin, vagina andntestine of humans can cause
in the rate of extinction of plant and animal spsci infections under altered physiological and
but also the erosion of traditional knowledge esdiat  pathological conditions such as infan@yegnancy,

to the medicinal properties and uses of plants ancdiabetes, prolonged broad spectrum antibiotic

other natural products. administration, steroidal chemotherapy as well as
The bark is said to be pungent, bitter, sweetdacri AIDS.
saline, aphrodisiac, cooling, indigestible, We have demonstrated that origanum oil inhibits the

galactogogue, astringent to the bowels, vulnerary,growth ofC. albicansin vitro as well asn vivo. We
alexiteric, good in uterine complaints, blood conclude that the daily oral administration of
diseases, burning sensation, in snake bitel and fcoriganum oil may be highlyeffective in the
improvement of semen quality. The antimicrobial, prevention and treatment of candidiasis.
anti-inflammatory and anti-hepatotoxic activities Morphology of Plant!*™*°
have been reported by earlier workers. Figure No.1 and 2: Picture of cadamba plant
Triterpene glycoside few triterpenoids, saponing an (Anthocephalus cadamba miq.)
alkaloids were also been reported. Due to theDescription
medicinal importance of the plant and the absefice o Name: Cadamba
recent investigation into the chemistry of this Biological source:Anthocephalus cadamba

Family: Rubiaceae
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Other Names: Wild cinchona, Kadamba, The leaves are used in hydrocoele and in Pyorrhea.
Habital: All over India The decoction of leaves is good for ulcers, wounds
Parts Used: Fruits, Leves and Bark and metrorhea.

Ayurvedic texts Kadamba is bitter, pungent and astringent in taste,
Vrttapuspa, Kadambari, Nipa, Karnapuraka, Sindhupungent in the post digestive effect and has cold
puspa, Madadhya, lalanapriya etc. potency. It alleviates all the three dosas,
Sage Caraka has categories predominantly kapha and pitta. It possesses ligtt a

* Vedanasthapana — analgesic, dry attributes. By its special potency, it acts as
« Vamanopaga — adjunct to emesis and its fruitvedanasthapana - analgesic and visaghna -

pulp detoxifies the toxins.

« Sukrasodhana — purifier of seminal fluids. In Raja Nighantu, three kinds of kadamba are
+ Visaghna — detoxifier mentioned namely, dhara kadamba that is the

« Stambhana — anti diarrhoeal kadamba described above, Dhuli kadamba — which

* Dhuli kadamba — which blooms in the spring and Elooms ilrll ftlhe spring and Bhumi Ikadambfa —dwhigh
e Bhumi kadamba — which has small flowers. as small flowers. Figure No.3: Flower of cadamba

Chemical constituent plant (Anthocephalus cadamba miq.).

* |solation and structure elucidation of cadambine Medicinal Uses_ L
) ) The roots, fruits, leaves, bark skin is used from
and 3 dihydrocadambine.

o . o . medicinal purposes. Externally, the wounds and
* A glycosidic alkaloid _.3 isodihydro cadambine — ulcers are dressed with its leaves slightly warteed
isolated and chal_racterlsed. . alleviate the pain, swelling and for cleansing and
* In_dole aIkaI_0|ds cadam_blne, 3 better healing of wounds. The decoction of the
dihydrocadambine, cadamine, isocadamine. leaves is also used for this purpose. The pasits of

* A new triterpenic acid cadambagenic acid — andpark skin is benevolent in conjunctivitis, as an
along with quinovic acid and sitosterol isolated. oyternal application.

3 — isodihydrocadambine isolated as acetateSyerally, the decoction of bark skin is an effeet

from leaves. _ remedy for diarrhea, dysentery and colitis. Thegui
* The leaves and bark contained 0.2 and 0.18% 0fyf hark skin combined with cumin seeds and sugar

alkaloids respectively and hentriacontanol, and z|leviates vomiting. The excessive thirst in fevisrs

two non-glycoside. _ _ ~ quenched with its fruit juice. Kadamba is the best
« Barks are triterpenes, tripernoid glycosides, panacea for raktapitta, edema and cough. The
saponins. decoction of roots is salutary in urinary ailmelike

* A polysaccharide composed of xylose, mannosedysuria, urinary calculi and glycosuria. Menorrtaagi
and glucose in ratio 1:3:5 isolated from seedsis effectively controlled with the fresh juice dbi
(Figure No.3). leaves or their decoction.

Properties The fruit juice augments the quantity of breastkmil

It is cultivated all over India. Leaves are aboli-7 in lactating mothers and also works well as a

18 X 4.5-16 cm in size, flower head globes, yellow, |actodepurant. Kadamba is rewarding in skin

solitary, terminal, 3.7 cm in diameter consistinfg o diseases as it improves the complexion of the skin.

small, yellow or orange colored, scented flowers; |n burning sensation of the body and fever, thé bar
fruits are fleshy, orange, globes pseudo carp ofskin is commonly used. The bark skin and the fruits
compressed angular capsules with persistent calyxare salubrious in general debility.

seeds small, muriculate. Natural antibiotics are used for several infectious

diseases, mostly bacterial and fungal infections.
Phytochemistry of A. cadamba and its application in

Available online: www.uptodateresearchpublicatiomc October - December 92



Gautam Palshikar. et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 1(2), 2013, 90 - 100.

the treatment of various ailments like diabetes Culture Media

mellitus, diarrhoea, fever, inflammation, Sabouraud dextrose agar medium (SDA- Table
haemoptysis, cough, vomiting, wounds, ulcers, No.1.

debility and antimicrobial activity. Extraction of crude drug

Botanical features of cadamba plant After the collection of crude drug i.e. leaves oide

1. Leaves glossy green, opposite, simple more ordrug from land, drying of crude drug is carried.out
less sessile to petiolate, ovate to elliptical 806- The drying of crude is carried out at room
X 8-25 cm). temperature in shade for about one month. The

2. Flowers inflorescence in clusters; terminal leaves of the crude drug plant after complete dyyin
globose heads without bracteoles, sub sessilcare subjected to grinding. The grinding is perfadme
fragrant, orange or yellow flowers; Flowers by means of mixer grinder.
bisexual, 5-merous, calyx tube funnel-shaped, Maceration Processes
corolla gamopetalous saucer-shaped with aAfter grinding of leaves, the powder mixture is
narrow tube, the narrow lobes imbricate in bud. subjected to soaking in the solvent of extracti@a |

3. Stamens 5, inserted on the corolla tube, filamentsEthanol, water, clove oil mixture in 4 days. During
short, anthers basifixed. Ovary inferior, bi- soaking the small quantity of active constituents
locular, sometimes 4-locular in the upper part, comes into solution. Then filtered in simple filter
style exerted and a spindle-shaped stigma. paper used in filtering mixture.

4. Fruit lets numerous with their upper parts Then after completed the filtration the extractiof
containing 4 hollow or solid structures. Seed solvent is evaporated in heating on water bagh u

trigonal or irregularly shaped. to the concentration of extract in powdered foitm
after complete the evaporating of solvent.

MATERIALS AND METHODS % Microbial standardization
Plant Material The following test was carried on the media before
The leaves ofAnthocephalus cadamba (Roxb.)Mig. or in parallel with the test for sterility.
was collected from Hadapsar, Pune. To maintain sterility of working processes
Preparation of Extract To maintain sterility of formulation following
The leaves ofAnthocephalus cadamba (Roxb.)Miq. processes are done.

shaded dried, and then these are made into coarse Fumigation
powdered form using dry grinder. The powdered Aseptic room was fumigated with mixture of 500 ml
leaves of the plant (250gm.) was packed in soxhleiof formaldehyde with potassium permanganate.
apparatus and continuously extracted with 20% Effectiveness of sterilization was tested using
ethanol till complete extraction, after completioh  nutrient agar and sabouraud dextrose agar plate by
extraction the solvent was removed by distillation incubation at 30-3C and 20-2%C respectively for 7
and then concentrated extract obtained was driecdays after 2 hours exposure. Frequency of testing
under reduced pressure usin% rotatory evaporator éwas twice in a week.
temperature not exceeding @ and then give Formaldehyde has is generated by heating a
moderate heating on water bath. concentrated solution of formaldehyde with
Disks of 5mm in diameter were punched out from a potassium permanganate. Formaldehyde in aqueous
sheet of whatman filter. Disks were placed in Petri solution is known as formalin and contains 37-40%
plate, allowing a distance of 2-4 mm between eackof formaldehyde. Vaporization of formaldehyde
disk. Steilized in a hot air oven at £60for 1 hour.  either from formalin or para formaldehyde is used t
After sterilization, disks were allowed to cool sterilized an enclosed area. Formaldehyde is
aseptically. generated by adding 150gm of potassium
permanganate to 280 ml of formalin for every 1000
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cubic feet room volume after 70% of relative Sterilized media were poured into their respective
humidity and 22C temperature gives best 90mm diameter sterile Petri dishes to a depth of
sterilization result. 4mm (25 ml/plate) and then allowed to solidify.
Mechanism of action Nutrient agar medium was used to test the antifunga
Formaldehyde is an extremely reactive chemical. Itactivity to the sabouraud dextrose agar medium
combines readily with vital organic nitrogen Colonies of organisms were emulsified in a small
compound such as proteins nucleic acid. It isvolume of sterile nutrient broth for bacteria and
bactericidal agent with poor penetrating power. It sabouraud dextrose broth for fungi. With the hdlp o
kills both vegetative cells an spotes. Formaldehydesterile pipette 1 ml of emulsified organisms was
in gases from can be used for disinfection andadded to their respective Petri plates containing
sterilization of enclosed area. The exterior platfo  suitable media to the center position. With thephel
surface was cleaned with 95% alcohol. of sterile glass spreader, emulsion was spreader
Sample dilution uniformly on the surface of the media.

The surface of sample container was disinfectell wit The inoculated plates were then allowed to dry for
water. The container was opened and transferred few minutes. With the help of sterile forceps
gm of semisolid water extract with aseptically from antifungal disks dipped in different formulation
its container to a sterile volumetric flask coniagnl concentration were placed on the surface of their
ml of sterile distilled water respectively to get a respective media at particular corner, which were
dilution of 1:1. The volumetric flask of each was previously labeled. In each plates ones corner was

shaken nicely up to complete dissolution. used for keeping the antifungal disk dipped in the
Antifungal activity of Anthocephalus Cadamba®"* control antifungal solution (control solution). hi
Plating method control antifungal solution was alcohol. The disk

Sterilized nutrient agar medium and sabouraudwas then passed down on the medium.

dextrose agar medium was prepared and pourePlates were then kept in refrigerator for 15 misute
aseptically in the separate petri plates and alilbitwe to effect the diffusion of test samples. The plates
solidify under aseptic condition. were removed from refrigerator and incubated at 30-
Antifungal activity 37°C for 24 hours for bacteria and at 20:Q5or 24
Antifungal testing was carried out by disk diffusio hours for fungi. After 24 hours, diameter of the
technique. In this technique antifungal diffusemnfr  inhibition zone was measured from one edge to other
disk into medium Following overnight incubation, edge of zone. The n point of inhibition was where
the medium is examined for area of no growth growth starts.

around the disk (zone of inhibition). The zone is The zone of inhibition was observed and results was
measured and compared against a control solverreported by the type of reaction shown by samples
zone (alcohol and water respectively). The on test organisms as-

incubation zones a produced by control solvente Sensitive (S) - Zone diameter wider than 8 mm.
against the same organism vary in size due tce |ntermediate () - Zone diameter 5-8 mm.

differences in antifungal molecular structure. + Resistant (R) - Zone diameter smaller than 5
A large zone of inhibition is produced by an mm or no zone of inhibition.

antifungal that diffuses rapidly and smaller zore b
one that diffuses more slowly. Zones size is alSORESULTS AND DISCUSSION

affected by the degree of bacterial growth. OtherThe Petri plate method was used to determine the
factors which influences disk diffusion test incdud inhibition zones of A. cadamba extracts (aqueous).
volume of sample, pH of agar medium and The plant leaves does not showed significant

constituents of agar medium. Candida albicans wa:antifungal activity against candida albicans (Table
used for testing antifungal activity. No.2 and Figure No.4)
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Table No.1:For fungus to test the antifungal activity

S.No Ingredients Quantity
1 Dextrose 409
) Mixture of equal parts of peptic digest of anirtisséue and 10
pancreatic digest of casein J
3 Aagar 20g
4 Distilled water to 1000ml
5 pH after sterilization 5.6
Organisms
1 Candida albicans - No0.10231
Table No.2: Chemical tests for extract
S.No Chemical Test Observation (Water Extract)
Test for Sterols
1 Salkowski’s test +ve
Sulphar test +ve
Liebermann Burchards’s test +ve
Test for Triterpenoids
2 Salkowski’s test -ve
Libermann Burchards’s test - ve
Test for Gum and Mucilage
3 Drug + Ruthenium red - ve
Drug + Water -ve
Drug + Aqueous Potassium hydroxide -ve
4 Test for Amino Acids
Ninhydrine test -ve
Test for Cardiac Glycoside
Baljet's test +ve
5 Keller- Killiani test +ve
Raymond’s test +ve
Bromine water test +ve
Legal’s test +ve
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6 Test for Anthraquinone Glycoside
Borntrager test +ve
Modified Borntrager test +ve
Test for Saponin Glycoside +ve
7 Foam test +ve
Haemolysis test +ve
Test for Cytogenetic Glycoside
8 - . . :
Guignard reaction or sodium picrate test -ve
9 Test for Coumarine Glycoside
Alcoholic extract + Alkaline +ve
10 Test for Carbohydrates
Molish’s Test -ve
Test for Alkaloids
11 Mayer’s test -ve
Wagner's test -ve
Hager’s test +ve
Test for Flavonoids
12 Lead acetate test +ve
Shinoda test -ve
Test soln.+ Excess NaOH -ve
Test for Tannins and Phenolic Compounds
5% Ferric Chloride test -ve
Gelatin test -ve
Lead acetate +ve
Bromine water +ve
13 Acetic acid solution +ve
Potassium dichromate -ve
Dilute lodine sol +ve
Dilute Nitric acid +ve
Dilute Ammonium hydroxide + Potassium rréeyanide +ve
solution
Ammonium hydroxide + Excess 10% Silver nitrate, Hea
14 Test for Proteins +ve
Biuret test +ve
Test for Fat and Fixed Oils
15 Spot test -ve
Saponification test +ve
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Figure No.1: Picture of cadamba plant Anthocephalus cadamba miq.)

Figure No.2: Antifungal activity without tested aganst Candida albicans
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Figure No.3: Chemical constituent

CONCLUSION various extracts was subjected to Pharmcoganostic
In the present study, leaves dinthocephalus Evaluation for the identification of various
cadamba Roxb. were collected and shade dried. It Phytoconstituents and rest of extracts were utllize
was reduced to required particle size and thenfor pharmacological screening for assessment of
subjected to the successive extraction with theAntifungal activity, using following method. The
various solvents like Ethanol, Distiled water various extracts after the Pharmacoganostics
according to the heating metal. Some part of theEvaluation have shown the presence of following

Figure No.4: Antifungal activity tested againstCandida albicans
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active principles. Distilled water extract: Stemid 11.Anonymous. Neurological disorders: Public

Glycosides, Alkaloids, Tannins, Phenolic health challengesWorld Health Organization,

compounds, Flavonoids. The Antifungal activity Switzerland, 2006.

tested against Candida albicans for the same plant. 12.Hegde K, Thakker S P, Joshi A B, Shastry C S,
Chandrashekhar K S. Anticonvulsant activity of

ACKNOWLEDGEMENT Carissa carandas Linn. root extract in

The authors are sincerely thankful to the JSPM’'s  experimental miceTrop J Pharm Res, 8, 2009,

Jayawantrao Sawant College of Pharmacy and 117-25.

Research, Hadapsar, Pune, India for providing thel3.Kumar V, Khan M M, Khanna A K, Singh R,

facilities to complete this research work. Singh S, Chander R. Lipid lowering activity of
Anthocephalus indicus root in hyperlipidemic
BIBLIOGRAPHY rats, Evid Based Complement Alternat Med, 7,

1. Pharmacopoeia of India, Ministry of Health and 2010, 317-22.
Family Welfare, Controller of Publications, 14.Rabbani M, Sajjadi S E, Mohammadi A.

Government of India, New Delhi, 1996, A-105. Evaluation of the anxiolytic effect oNepeta

2. Kokate C K, Purohit A P, Gokhale S B. persica Boiss in mice, Evid Based Complement
PharmacognosyNirali Prakashan, Pune, 5" Alternat Med, 5, 2008, 181-6.
edition, 1997, 106-108. 15.Mahendran S, Thippeswamy B S, Veerapur V P,

3. Pelczer M J, Chan E C S and Krieg N R. Badami S. Anticonvulsant activity of embelin
Microbiology, McGrew Hill, New York, 1% isolated fromEmbelia ribes, Phytomedicine, 18,
edition, 1993, 578. 2011, 186-8.

4. Khandelwal K R. In; Practical Pharmacognosy, 16.Sandrini M, Marrama D, Vergoni A V, Bertolini
Nirali Prakashan, Pune, 1** edition, 2000, 146- A. Repeated administration of triiodothyronine
149. enhances the susceptibility of rats to isoniazid

5. Bull. Mus. Natl. Hist. Nat., B, Adansonia 6, and picrotoxin induced seizurekjfe Sci, 51,
1984, 247. 1992, 765-70.

6. Mackie W M and Mccartney L. Practical 17.Goyal M, Nagori B P, Sasmal D. Sedative and
Medical Microbiology, Churchill Livingstone, anticonvulsant effects of an alcoholic extract of
Edinburgh, London, 13" edition, 1989, 162. Capparis deciduas, J Nat Med, 63, 2009, 375-9.

7. Madsen G C and Pates A L. Occurrence of 18.Tose R, Kushikata T, Yoshida H, Kudo M,
antimicrobial substances in chlophyllose plants  Furukawa K, Ueno S. Orexin A decreases
growing in Florida, Botanical Gazette, 113, ketamine-induced anesthesia time in the rat: The
1952, 293-300. relevance to brain noradrenergic neuronal

8. Mahato S B, and Garai S. Triterpenoid Saponins,  activity, Anesth Analg, 108, 2009, 491-5.

In Herz W, Kirby G W, Moore R E, Steglich W, 19.Henschel O, Gipson K E, Bordey A. GABA
Ch. Tamm (eds.) Progress in the Chemistry of  receptors, anesthetics and anticonvulsants in
Organic Natural Productspringer Wien, New brain developmentCNS Neurol Disord Drug
York, 74, 1998, 1-195. Targets, 7, 2008, 211-24.

9. Mc Cleary J A, Sypherd P S and Walkington D 20.Tajender V, Saluja J. INH induced status
L. Mosses as possible sources of antibiotics, epilepticus: Response to pyridoxinedian J
Science, 131, 1960, 108. Chest Dis Allied i, 48, 2006, 205-6.

10.Niranjan P, Sahua K K, Zhonghua J, Banerjee S21.Kennedy W A, Laurier C, Gautrin D, Ghezzo H,
N, Mandal B and Tamotsu N. Triterpene Pare M J L. Contandriopoulos AP: Occurrence of
glycosides from the bark ofAnthocephalus bad risk factors of oral candidiasis treated with
cadamba, J. Chem. Res, 1(1), 2000, 22-23.

Available online: www.uptodateresearchpublicatiomc October - December 99



Gautam Palshikar. et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 1(2), 2013, 90 - 100.

oral antifungals in seniors using inhaled steroids,  Antioxidant properties ofLunularia cruciata

J Clin Epidem, 53, 2000, 696-701. (Bryophyte) extract,  Immunopharmacol
22.Acharyya S, Dash G K, Mondal S, Dash S K. Immunotoxicol, 20, 1998, 555-556.

Studies on glucose lowering efficacy of the 33.0zbakis-Dengiz G, Bakirci A. Anticonvulsant

Anthocephalus cadamba (roxb.) Mig. Roots Int and hypnotic effects of amiodarongZhejiang
JPharmBio i, 1, 2010, 1-9. Univ i B, 10, 2009, 317-22.

23.Aebi H. Catalase, In: Bergmeyer H U. Methods 34.Slkar | V, Kakkar K K, Chakre O J. Glossary of
in Enzymatic AnalysisAcademic Press Inc, New Indian Medicinal Plants with Active Principles,
York, 3, 1974, 673-686. CSR, New Delhi, Part I, 1992, 75.

24.Aliyeva E, Umur S, Zafer E, Acigoz G. The 35.Sofowora E A. Medicinal Plants and Traditional
effect of polylactide membranes on the levels of  Medicine in Africa, Chichester: Wiley, 1982,
reactive oxygen species in periodontal flaps  256.
during wound healingBiomaterials, 25, 2004,  36.Thiem B, Grosslinka O. Antimicrobial activity of
4633-4637. Rubus chamaemorus leaves, Fitoterapia, 75,
25.Baboir B M. Oxygen dependent microbial killing 2003, 93-95.
by phagocytes (first of two partd)iew England 37.Toyota M, Asakawa Y. Sesquiterpenoids and

JMed, 29, 1978, 629-668. cyclic bis(bibenzyls) from the Pakistani
26.Banerjee R D, Sen S P. Antibiotic activity of Liverwort Plagiochasma appendiculatum]
Bryophytes,The Bryologist, 82, 1978, 141-153. Hattori Botanical Laboratory, 86, 1999, 161-

27.Basile A, Giordano S, Lopez-Saez J A, Cobianch  167.
C. Antibacterial activity of pure flavonoids 38.Trease G E, Evans W C. A Text Book of
isolated from mossesPhytochem, 52, 1999, PharmacognosyOxford: ELSB Baillere Tindal,
1479-1482. 1987, 1055.

28.Brown R T, Chapple C L. Anthocephalus 39.Udupa D, Kulkarni R, Udupa S L. Effect of
alkaloids: cadamine and isocadamine, Tridax procumbens extracts on wound healing,

Tetrahedron Letters, 19, 1976, 629-1630. Intern J Pharmacol, 33, 1995, 37-40.
29.Chatterjee T K, Chakravorty A. Wound healing 40.Werner S, Breeden M, Hubner G, Greenhalgh D
properties of the new antibiotics (MT81) in mice, G, Longaker M T. Induction of keratinocyte

Indian Drugs, 30, 1993, 450-452. growth factor expression is reduced and delayed

30.Chattopadhyay D, Arunachalam G, Mandal A B, during wound healing in the genetically diabetic
Sur T K, Mandal S C, Bhattacharya S K. mouse, J Investigation Dermatol, 103, 1994,

Antimicrobial and anti-inflammatory activity of 469-473.

folklore: Meéllotus peltatus leaf extract, J 41.Staib P, Kretschmar M, Nichterlein T, Hof H,

Ethnopharmacol, 82, 2002, 229-237. Morschhauser J. Differential activation of a
31.Griendling K K. NADPH oxidase: role in Candida albicans virulence gene family during

cardiovascular biology and diseas€s;culation infection, Proc Natl Acad Sci, USA, 97, 2000,

Res, 86, 2000, 494-501. 6102-6107.

32.lelpo M T L, Sole P D, Basile A, Moscatiella E 42.www.wikipedia .com.
L, Costaldo R, Cobianchi C, Vuotto M L.

Available online: www.uptodateresearchpublicatiomc October - December 100



