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Abstract
Ipomoea reniformis Chaos is claimed in Indian traditional medical practice to be useful in the treatment of epilepsy and 
neurological disorders. In the present study, pretreatment effect of methanolic extract of Ipomoea reniformis on epilepsy 
and psychosis was evaluated in rodents using standard procedures. Besides evaluating epileptic and behavioral parameters, 
neurotransmitters such as Gamma-Amino Butyric Acid (GABA) in epilepsy and in psychosis dopamine, noradrenaline and 
serotonin contents in the rodent brain were estimated. The extract pretreatment reduced maximal electro shock; Isoniazid 
(INH) and Pentylenetetrazole (PTZ) induced seizures and also significantly inhibited the attenuation of brain GABA levels 
by INH and PTZ in mice. These results suggested that the observed beneficial effect in epilepsy may be by enhancing the 
GABAergic system. The test drug also inhibited the apomorphine induced climbing and stereotyped behavior and showed 
significantly reduced levels of brain dopamine, noradrenaline and serotonin which may be due to blocking of central 
dopaminergic, noradrenergic and serotonergic pathways or by enhancing the GABAergic system. The results obtained in 
present study suggest that the title plant possesses antiepileptic and antipsychotic activities in rodents.
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1. Introduction
Ipomoea reniformis  (IR) also called as merremia 
emarginata (Burm. f.) is a procumbent herb belonging 
to the family convolvulaceae. In India, it is commonly 
known as Undirkana and Mushakparni. The plant is 
widely distributed in India, Sri Lanka, Philippines, 
Malaysia, Tropical Africa and mainly grows in rainy 
and winter season. In India, it is found in Southern 
part mainly counting Chennai, and some places of 
Andhra Pradesh [1]. Traditionally, IR has been used 
to treat diverse clinical conditions ranging from pain; 
fever to neurological disorders [2]. IR has been claimed 
to be useful for inflammation, headache, fever, cough, 
neuralgia, rheumatism and also in liver and kidney 

diseases [3]. The powder of leaves is used as a snuff 
during epileptic seizures. Juice acts as purgative and the 
root is having diuretic, laxative actions and applied in 
the disease of the eyes and gums [4]. 

The plant contains various neuroprotective chemical 
constituents such as caffeic, p-coumaric, ferulic and 
sinapic acid esters. Petroleum ether extract contains 
fats and fixed oil while aqueous extract contains amino 
acids, tannins (condensed and pseudo tannins) and 
starch [5]. IR has been reported to possess various 
pharmacological actions, mainly antidiabetic [6], anti-
inflammatory [7], nephroprotective [8], antibacterial [9], 
antioxidant and antimicrobial activity [10]. Further, the 
principle constituents of IR such as sinapic and ferulic 
acids have exhibited behavioural and pharmacological 
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The methods of preparing new derivatives of known substrates were applied to modify organic compounds like 
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desired derivatives of precursor. Aim: To determine the in-vitro anti-dandruff activity of biotransformed material of 
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1. Introduction

A proper health care system can be established, 
supplying low cost medicine to population by using 
various medicinal plants. Medicinal plants are usually 
used for Ayurvedic, Unani and other treatments in 
rural areas. Recent discovery shows that these plants 
have fewer side effects than the Allopathic medicine. 
The medicinal importance of these plants is due to 
the presence of secondary metabolites present in 
them. Some of the important bioactive compounds 
are alkaloids, glycosides, triterpenoids, terpenoids, 
flavonoids, polyphenols , reducing sugars , saponins, 
steroids and tannins etc. The traditional medicine is 
used in all

parts of the world and it’s economic importance 
is also rapidly growing1, 18. (Dash et al., 2005; Agra et 
al., 2007; Ushimaru et al., 2007). Globally researchers 
are using extracts of plants for their antibacterial, 
antifungal and antiviral activities (Bakht et al., 2011 
a, b, c and d). Among the plants, Nicotiana tabacum 
leaves been used in ayurvedic medicine and has a wide 
number of traditional uses. Yildirim et al.22 reported 
that the ether extracts of both the leaves and seeds and 
ethanol

extract of leaves had shown antimicrobial activities. 
Tobacco, nicotine inhibits the growth of pathogens which 
is dose dependent14, 21 (Suresh et al., 2008). It is equally 
affective against gram- positive and gram-negative 
bacteria. Thus by considering all above properties of 
nicotine, plant N. tabacum is selected for the study.

Dandruff is the shedding of dead skin cells from the 
scalp. The causative agents of dandruff belong to the 
group of scalp commensal lipophilic yeasts of the genus, 
Malassezia furfur Dandruff7 (also referred as “Pityriasis 
simplex”) is characterized by scaling of the scalp, which 
may be associated with seborrhoea and is considered as 
the precursor of seborrheic dermatitis (De Angelis et al 
2007). The yeast, Pityrosporum ovale is implicated as the 
contributing organism in the etiology of dandruff, due 
to its lipase activity (which releases proinflammatory 
free fatty-acids) and its ability to activate the alternative 
complement pathway.

The process in which suitable modification of 
substrate structure is achieved by biological enzyme 
catalysis is termed as biotransformation. There are 

the following three ways with the help of which the 
biotransformation process is carried out18.

1. With purified culture of microorganisms.
  Ex. Bacteria or Fungi or Yeast.
2. With plant cell culture or tissue culture
3.  With isolated purified microbial or plant or animal 

cell enzyme.

General goals of biotransformation can be listed as 
follows:

Specific modification of substrate molecule via 
selective transformation reaction

Partial degradation of substrate molecule into 
desirable metabolites by means of controlled microbial 
reaction or reaction pathway

Extension of substrate or by the use of biosynthetic 
reactions to form artificial products

Biotransformation gained it’s present status only after 
discovery of microbial transformations of steroids viz. 
Reduction of androstensdione to testosterone through 
yeast, 11-hydroxylation of progesterone by Rhizopus 
arrhizus. 

Very few biotransformation studies have been carried 
out regarding the chemical study of biotransformed 
products and their pharmacological evaluation. 
Biotransformation with alcohol, with water have been 
done however the biotransformation with cow urine 
has not been done yet. It was therefore envisaged to 
evaluate the biotransformation potential of Cow urine 
as an extraction medium and subsequent impact on the 
efficacy of its extract8.

Microbial biotransformation employs 
microorganisms for achieving the desired conversion 
of various substrates. Microorganisms can catalyze the 
reactions which otherwise are difficult to carry out. The 
success of microbial biotransformation depends greatly 
on proper selection of microorganisms. The well-known 
enrichment techniques are used for isolation of potent 
microbial agents. These often employ enrichment cultures 
obtained from soils, decomposing materials, sewage 
plants, river water or factory grounds etc. The sample is 
incubated in a growth medium containing substrate to 
be transformed as sole carbon source. Microorganisms 
employ both constitutive as well as inducible enzymes 
to degrade and synthesize a great variety of compounds. 
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The discovery of the phenomenon of microbial 
biotransformation of complicated organic compounds 
provided impetus to employ microorganisms in the 
production of novel agents15. Gradually, the methods 
of preparing new derivatives of known substrates 
were applied to modify organic compounds like 
Carbohydrates, steroids, sterols, terpenoids, flavonoids, 
alkaloids, antibiotics, amino acids etc. Such alteration 
encompasses many changes in the substrate moiety by 
the addition, degradation or modification. When basic 
structure of resultant molecule remains unaltered, 
the microbial biotransformation can be applied for 
formation of desired derivatives of precursor.

Traditionally, cow urine itself has some medicinal 
properties and employing it in the process of extraction 
through biotransformation is envisaged to have positive 
improvement in the original potency of the herb under 
study.

2. Materials and Methods
2.1 Plant Material
2.1.1  Procurement of Nicotiana tabacum Leaves 

Controlled, partly dried leaves of Nicotiana tabacum 
were procured from local market .

Cow urine was procured from Govigyan Anusandhan 
Kendra, Dewlapar, Nagpur

2.1.2 Authentication

The leaves were authenticated by Dr. Dongarwar, 
Department of Botany, R.T.M. Nagpur University, 
Nagpur, with the herbarium voucher specimen number 
9761.

2.2 Preparation of Extract
The collected leaves about 200gm. were macerated in 
cow urine (1 Lit.) for time period of 28 days12. After 
the completion of this time period, the biotransformed 
material (Extract) was harvested, lyophilized, powdered 
(20 gm.) which was then used for further studies.

2.2.1  Preparation of Aqueous Extract for 
Comparative Study

The collected leaves about 200gm. were macerated 
in water (1 Lit.) for time period of 28 days. After the 

completion of this time period, the biotransformed 
aqueous extract was harvested, lyophilized, powdered 
(20 gm.) which was then used for further studies.

2.3  Determination of Anti dandruff  
Activity of Biotransformed N.tabacum 
Leaves Extract, Distilled Cow Urine  
and Aqueous Biotransformed  
Extracts

2.3.1 Microorganism Used

The test organism used in this study was Malassezia 
furfur (MTCC 1374). The culture was obtained from 
Microbial Type Culture Collection, Chandigarh, India.

2.3.2 Media Preparation

The media and other microbiology accessories were 
obtained from Hi-media. Sabaroud dextrose broth and 
sabaroud dextrose agar were used for the culture of 
Malassezia furfur.

2.3.3 Dilution of Extracts

Dilution of extracts (Cow-urine) was made by using 
distilled water. Dilutions are made in μg/ml

2.3.4 Fungal Inoculum Preparation

The Malassezia furfur culture was maintained in sabaroud 
dextrose agar plates, slants and was further subcultured 
before use. The mother inoculum was maintained at 
300C for about 7 days.

2.4 Determination of Anti Dandruff 
Activity of Distilled Cow Urine and 
Biotransformed Material2 

The biotransformed material N.tabacum were tested 
against the dandruff causing fungus Malassezia furfur 
using agar diffusion method. About 20-25 ml of potato 
dextrose agar medium for each Petriplate cooled to 
45 0C and was added to presterilized plates (150 mm 
in size). After this, 0.1 ml of 12-16 hrs. Old cultures of 
fungal strain was spreaded over the agar plates. Petri 
plates were allowed to dry. About four wells in each 
plate of 6mm diameter was punched in agar surface 
with the help of sterilized cork borer for sphere for 
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placing the extracts, about 20 μl of biotransformed 
material was added into well. The plates were kept for 
incubation at 300C for about 48 to 72 hours. After 72 
hours of incubation the zone of inhibition was clearly 
visible and the diameter of the zone was measured and 
tabulated.

2.5  Antidandruff Activity of N.tabacum 
Biotransformed Material against 
M.furfur

Table 1: Showing the MIC of distilled cow urine
Sr. No. Concentration of 

distilled cow urine
Zone of inhibition 

M.furfur

1. 3ml No zone

2. 2.5ml No zone

3. 2.0 ml No zone

4. 1.5 ml No zone

Fig. 1. Anti-dandruff activity of Distilled cow urine  
M. furfur.

Table 2:  Showing the MIC of biotransformed 
material of N.tabacum

Sr. No. Concentration of 
biotransformed material 
of N.tabacum (in mg/ml )

Zone of inhibition 
(in mm) (M. furfur)

1. 500 16

2. 100 7

3. 50 No zone

4. 25 No zone

5. 12.5 No zone

Fig. 4. Antidandruff activity of Ketoconazole against 
M.furfur.

Fig. 3. 500 ppm material.

Fig. 2. 100 ppm material.
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2.6  Antidandruff Activity of Aqueous 
Extract N.tabacum Leaves against 
M.furfur

3. Results and Discussion
Microbial biotransformation and the further studies 
on its therapeutical potential is envisaged in this 
research work. Evaluation of antidandruff activity was 
executed following Agar diffusion Cup Plate method 
against Malassezia furfur which is well known strain of 
fungus responsible for dandruff in human being2. The 
biotransformed extracts of the plants under study shown 
significant potential to arrest the growth of M. furfur 
against the marketed samples. Results clearly shows that 
the distilled cow urine did not show the anti-dandruff 
activity and also the aqueous extract of N.tabacum at 
different concentrations failed to elicit it’s anti dandruff 
capabilities. However, the biotransformed extract of the 
same at the concentration of 50, 100 and 500 mg/ml 
have shown the concentration dependent anti-dandruff 
activity.

4. Conclusion
Cow urine itself has a unique place in Ayurveda, the 
ancient Indian system of medicine, as cow urine is useful 
in various manners, particularly in the management of 
human health. There is no doubt about various products 
which are obtained using cow urine, as the efficacy of 
the products may be the same or more than that of 
only cow urine. By considering this fact it is possible to 
develop some novel medicines and novel molecules by 
treating the herbal drug with cow urine to get some best 
formulations. One of the better way to use the cow urine 
would be through its biotransformation capabilities, in 
which herbal drug is allowed to be kept in contact with 
cow urine for substantially long period of time and 
resultant is then considered useful as biotransformed 
product for curing the diseases more effectively. Hence, 
in this research as per the literature and importance of 
cow urine in ancient system of medicine like Ayurveda 
for various diseases, selection of cow urine as a medium 
for biotransformation was envisaged. 

The anti-dandruff studies of Nicotiana tabacum 
obtained after biotransformation using cow urine as an 
extraction medium on M. furfur shows inhibition of M. 
furfur. The results showed that the maximum inhibition 
of fungal strain by Nicotiana tabacum biotransformed 
material and was found to be more than 50% with 
compare to synthetic drug ketoconazole at a dose of up to 

Table 3: Showing the MIC of Ketoconazole
Sr. 
No.

Concentration of 
Ketoconazole shampoo 

mg/mL 

Zone of Inhibition in 
mm

1 20 28

Table 4:  Showing the Anti dandruff activity of 
aqueous extract of N.tabacum leaves 

Sr. No. Concentration of 
aqueous extract  

(in mg/ml )

Zone of inhibition 
M.furfur

1. 500 No zone

2. 100 No zone

3. 50 No zone

Fig. 5. Antidandruff activity of aqueous extract 
N.tabacum leaves against M.furfur.
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500 mg/ml. Hence biotransformed material of Nicotiana 
tabacum obtained by using cow urine as medium for 
extraction can be used as a potent anti-dandruff agent. 
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