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effect. Now a day we are hearing a lot about diseases caused due to
Multi-drug resistance viruses/bacterias. Kudos to recent research show-
ing antibiotic azithromycin effectively kills many multidmesgistant
bacteria, a detailed report presented in the news article.

G! SINY avYAatS Aa GKS dzy A OBSNEIt f
widespread problems faced is dental caries mostly occur due to the
presence of microbial species in the mouth. Medical advancement has
launched several drugs against the same but most of them are not suc-
cessful in treating it. The reason behind this is the drug resistant shown
by several microbial species. Recently, it has been known that plant ex-
tracts have been useful in curing the problem of dental caries. These
plant extracts are now been used in oral products. Furthermore a plant
product Brinjal is one of the most important crops of solanaceous fam-
ily. Issues on BT Brinjal went viral and were the common headlines on
SOSNE ySgall LISNI a2YS &SI NRa ol O c

LdQa |

Random Amplified Polymorphic DNA (RAPD) analysis done for four local
varieties showed several degrees of similarities and differences in the

polymorphism. The data obtained by this analysis can be very useful for
further crop improvement and cross breeding.

Here by all the students and faculty members are invited to read and
O2YyGNAROGdzIS (2 WwWQv! 9{¢QQ G2 LINELI
sharing.

Disclaimer:¢ KS Wv dzSadQ al 3IrTAyS A& O2YLAESR |yR
Utmost care is taken not to discriminate on the basis of cast, creed, color. The articles pub-
lished are authors personal views and neither ARIBAS nor any editorial members bears the
responsibility. No article/Photograph/logo/design in part or whole, should be republished
without prior permission.
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Common antibiotic azithromycinsometimes with deadly consequences. The

. . . Centers for Disease Control and World Health
effeCtlvely kills many mU|t|drug Organization have warned that resistance is

resistant bacteria rapidly spreading in these species, and no
new antibiotic candidates are on the horizon.
Contrary to current medical dogma, researqh-this study, team found that simply growing
ers at University of California, San Diegfese Grarmegative rod bacteria in mammal-
School of Medicine and Skaggs School of Pm-tissue culture media the same stuff
macy and Pharmaceutical Sciences report thgéd to sustain human cells in the lab in-
the common antibiotic azithromycin Killstead of standard bacteriologic media made a
many multidrugresistant bacteria very effechuge difference in their sensitivity to azithro-
tively T when tested under conditions thagycin. Even more striking, the drugsistant
closely resemble the human body and #gperbugs were completely wiped out when
natural antimicrobial factors. azithromycin was paired with the antibiotic
colistin or with antimicrobial peptides pro-

Azithromycin is the most often prescribed afiuced naturally by the human body during in-
tibiotic in the United States, where shoféction.

courses can cure common bacterial infections

such as strep throat and sinusitis. But azithmey test these promising laboratory results in a
mycin, also sold commercially as Zithromaxide infection system, they moved the experi-
Pak, is never given to patients with some @ént into a mouse model of multidrug
the most nefarious multidrugesistant bacte-resistant A. baumannpneumonia. They
rial infections. That's because years of testtigated the mice with a single injected dose of
in standard laboratory media the nutrient azithromycin at a concentration that mimics
broth that helps bacteria grow concludedthe amount typically given by IV to human pa-
that azithromycin doesn't kill these types gknts. Twentyfour hours after infection,
bacteria. azithromycintreated mice had 99 percent
fewer bacteria in their lungs than untreated
The bacteria at the center of this study aggice. Similarly, in mouse models of multidrug
Grammnegative rods, sealled due to their celtesistant P. aeruginosaand K. pneumo-
wall structure (they appear "negative" in @iae infections, a single dose of azithromycin

classic typing test known as the Gram staiguced bacterial counts by more than -10
and their shape. The team studied extremegid.

antibiotic-resistant strains of three medically

important Gramnegative rodsPseudomona\zithromycin interfere with the protein syn-
aeruginosa Klebsiella pneumothesis and prevents bacteria from growing. It
niae and Acinetobacter baumanniiThese op-hinds to the 50S subunit of the bacterial ribo-
portunistic pathogens rarely infect healttyome, thus inhibiting translation of mMRNA. So
people but instead strike debilitated patientsy considering it as a lead molecule we can do

in hospitals, such as those with weakened Warious derivatives of it and design medicines
mune systems, or following trauma or surgery,

Quest | March- 2015 | Vol. 3 No. 2 5



for other multi drug resistance diseasssciated with the use of nonhuman animal

caused due to bacteria. models to predict human reactions to new

drugs. Much of this is due to fundamental dif-
Source: ferences in biology between species, the re-
UC San Diego Health System searchers explained. For instance, the ion
Published on June 11, 2015 channels through which heart cells conduct

electrical currents can vary in both number
and type between humans and other animals.
-Contributed by Ravina Sewarfhe heart cells were derived from human
M.Sc IGIBT Sewl induced pluripotent stem cells, the adult stem
cells that can be coaxed to become many dif-
ferent types of tissue.

Orgal}on-a-cmp could replace uSq’he researchers designed their cardiac micro-
of animals to test drugs for safetynysiological system, or heasn-a-chip, so

and efficacy that its 3D structure would be comparable to
the geometry and spacing of connective tissue

When University of California, Berkeley, bf#aer in a human heart. They added the differ-
engineers say they are holding their heartsgftiated human heart cells into the loading
the palms of their hands, they are not talkijea, a process that Healy likened to passen-
about emotional vulnerability. Instead, the réers boarding a subway train at rush hour. The
search team led by bioengineering professdstem’s confined geometry helps align the
Kevin Healy is presenting a network of pulsg@lls in multiple layers and in a single direc-
ing cardiac muscle cells housed in an ifaty toN.
silicone device that effectively models human
heart tissue, and they have demonstrated tpdicrofluidic channels on either side of the cell
viability of this system as a drsgreening@rea serve as models for blood vessels, mim-
tool by testing it with cardiovascular medictking the exchange by diffusion of nutrients
tions. and drugs with human tissue. In the future,
this setup could also allow researchers to

This orgaron-a-chip, represents a major Stefponitor the removal of metabolic waste prod-
forward in the development of accuratélCts from the cells.
faster methods of testing for drug toxicity. The
project is funded through the Tissue Chip fhpis system is not a simple cell culture where
Drug Screening Initiative, an interagency digsue is being bathed in a static bath of liquid,
laboration launched by the National Institutddstead it is dynamic; it replicates how tissue
of Health to develop ® human tissue chip§! our bodies actually gets exposed to nutri-
that model the structure and function of hignts and drugs
man organs.

Within 24 hours after the heart cells were

The study authors noted a high failure rate 4aded into the chamber, they began beating
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on their own at a normal physiological rate ofilture plate could potentially feature hun-
55 to 80 beats per minute. dreds of micro physiological .

The researchers put the system to the test blije engineered heart tissue remained viable
monitoring the reaction of the heart cells tand functional over multiple weeks. Given
four welkknown cardiovascular drugs: isoprtiat time, it could be used to test various
terenol, E4031, verapamil and metoprolotrugs, Healy said.
They used changes in the heart tissue's beat
rate to gauge the response to the compoundghis is an incredible chip containing heart tis-
The baseline beat rate for the heart tissgeles on it. This can lead to minimize the ten-
consistently fell within 55 to 80 beats per minre of different clinical trial phases of a drug.
ute, a range considered normal for adult hatso lowers down the ethical issues of testing
mans. They found that the responses after extigs on humans. We can also try to synthe-
posure to the drugs were predictable. For esize a whole organ based on this mechanism.
ample, after half an hour of exposure to isbhis can be a bench mark of researches in
proterenol, a drug used to treat bradycardsynthesizing organs -vitro and can be trans-
(slow heart rate), the beat rate of the heaptiant in practice.
tissue increased from 55 to 124 beats per
minute. Source

University of CaliforniaBerkele
The researchers noted that their heasb-a-
chip could be adapted to model human ge-
netic diseases or to screen for an individual's -Contributed by , Shirley Dixit,
reaction to drugs. They are also studying M.Sc IGMBT Sewl
whether the system could be used to model
multi-organ interactions. A standard tissue
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Dental Caries and Medicinal Plant Extracts

Jenabhai B Chauhan* and Kalpesh B Ishnava

Ashok & Rita Patel Institute of Integrated Study & Research in Biotechnology and AkieceSEARIBAS),
New Vallabh Vidyanagar 388121, Anand, Gujarat, India

Abstract: Grinding machinery in human affected by microbial species present in the oral cavity and under
favourable conditions that lead to dental caries through series of biochemical reactions. The dental caries is
major worldwide problem involving children to adults, though there is a recent advances in the sciences ant
technologies in dental practice. Inspite of variety of tooth pastes and oral health products, there is still major
challenges for the dentist to prevent the dental caries due to antimicrobial drug resistance process. There ar
many reports on medicinal plants for prevention and cure of many systemic diseases since ancient times
With advancements in science and scientific procedures it is now known that plants have potential for the
treatment of serious oral diseases such as dental caries. Currently there is a tremendous usage of plant e
tracts in the formulation of oral health products particularly tooth pastes and mouth rinse solutions and in
the clinical practice.

Introduction bacteria). Once teeth is appeared, tise mu-
Oral diseases continue to be a major hedifims and S. sanguisolonized to teeth surface
problem worldwide. The link between or@hon-epethelial) and form a dental plaque or
diseases and the activities of microtspkciesbiofilm®. The oral flora of human may harm
that form part of the microbiota of the oraheir host since some of these bacteria are
cavityis well established. Over 750 speciespafasites or opportunistic pathogens. These
bacteria inhabitthe oral cavity {50% ofbacteria also enter in to bone, lung, brain and
which are yet to be identified) anal numberbreast through wounds created by dental ma-
of these are implicated in oral diseasé$u- nipulation or treatments,

man oral cavity contains both gram positive

and gram negative rods as well as spirochetdany authors reported activity of plant seeds
They are distributed on various sites in the fagainst cariogenic and other bacteria |&ket-
man mouth. The gram positive bacteria itaria cardamomur, Azadirachta indica
cludes cocci (facultative and anaerobic) & rd@isercus infectorfsd Viguiera arenariAreca
(facultative and anaerobic). Gram negativatechd and Punica granaturlf. Teeth Col-
bacteria includes both streptococcB.( mu-ouring, especially teeth blackening with
tans, S. sanguis, S. mitis, S. salivarius anglaBts, sometimes up to one year, is done for
mitis) & staphylococci. ThdProportions ofthe purpose of preserving the teeth, control-
each group of bacteria vary at different sitesg dental caries and keeping the teeth strong
such as plaque, tongue, saliva and gingivalared healthy.

gion.The bacterial composition also vary with

age, for example at the age of®%months in Dental caries

human, oral cavity contains large numbersTafoth decay or dental caries a disease proc-
Streptococcus salivariu®8 % of the total  ess whereacidic waste products created by

* Corresponding Author: jenabhaihauhan@aribas.edu.in
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oral bacteriacause damage to thbardmin- surfaces and caries found in pits and fissures.
eralized) tissues of a tooth (enamel, denfline location, development, and progression
and cementum)If left unchecked, a point canf smoothsurface caries differ from those of
be reached where enough mineral contentpg and fissure caries.
finally lost thata defect (a hole or a "cavity")
forms on the tooth's surface. Types of dental caries

Coronal cavitiess the most common form in
The developmendf dental caries involves acall ages. Coronal cavities are cavities of the
dogenic and aciduric Grapositivebacteria, visible part of the tooth (crown), usually on
primarily the mutans streptococcechewing surfaces or between teeth. Root car-
(Streptococcus mutarad S. sobrinus lacto- ies is more common in older adults as they
bacilli and actinomycetes, which metaboliaee more likely to haveeceding gumghat
sucrose to organic acids (mainly lactic ad&hve part of the tooth root exposed.
that dissolvehe calcium phosphate in teeth,
causing decalcification aneventual decayRecurrent cariess decay that forms beneath
Dental caries is thus a supragingival condition.around existing dental fillings or crowns.
In contrast, periodontal diseases are subgirgacteria and food particles can get betwen
val conditionghat have been linked to anthe tooth and the dental fillings if a filling has-
aerobic Grammegative bacteria sucas Por- n't been placed properly or if the filling is
phyromonas gingivaljs Actinobacillus sp., cracked. Baby bottle tooth decay, a very de-
Prevotellassp. andFusobacteriunsp. structive form of dental caries is common in

children who use to fall asleep with a bottle
Two groups of bacteria are responsible for inf-milk or other sweet liquid in the mouth.
tiating caries:Streptococcus mutanand Lac-
tobacillussp. If left untreated, thaliseasecan Caries may be acute or chronic, depending on
lead to pain,tooth loss infection and deathhow fast they progress in destroying the
in severe case. Today, caries remains onerdmel. In children and young adults acute
the most common diseases throughout tlieecay can create a cavity in a few months
world. The presentation of caries is highiyhile in older adults with chronic caries the
variable; however, the risk factors and stage®cess of tooth decay can last for years.
of development are similamitially, it may ap-
pear as a small chalky area that may everieid attack a cause of dental caries
ally develop into a large cavitation. Somi@entists use the term 'acid attack' to summa-
times caries may be directly visible; howew&ze the causes of tooth decay. After having a
other methods of detection such asadio- meal, snack or drink, the bacteria of the den-
graphsare used for less visible areas of teatll plaque start to convert sugar and carbohy-
and to judge the extent of destruction. Caridsates of foods into acids. The normal mouth
can be classified by location, etiology, rate @H of 6.2 to 7.0 starts to drop to acidic values.
progression, and affected hard tissues. Gen-
erally, there are two types of caries whdhthe mouth environment becomes too acidic
separated by location: caries found on smodH below 5.5 6.0), the acids start to dissolve
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the minerals (calcium and phosphate) of th&e first indication of tooth decay are white
tooth's surface creating microscopic lesioggots on the enamel caused by the loss of cal-
on tooth enamel (demineralization), weakeoium. Acids have started to dissolve and
Ing its structure. weaken the tooth enamel (demineralization).
At this stage the tooth can rematerialize and
Streptococcus mutans the most destructivefix the weakened area itself with the help of
bacterial strain in the mouth as it attachesinerals in saliva and fluoride.
easily to teeth and produces a lot of acid.
Other common but less destructive aciff the demineralization process outruns the
producing bacteria are lactobacillus and actimatural demineralization process, the lesion
omyces. grows. Over time, the tooth enamel begins to
break down beneath the surface while the
After all the sugars are consumed by the bagrface remains intact. Once the decay contin-
teria, acid production eventually stops angs and breaks through the surface of the
the tooth has a chance to repair itsethamel, the damage is permanent (Figure 1B).
(demineralization) helped by the minerals of
artAglk FyR 0220KLI & &tQétreatedl, 87@ dddajRvdli®ontinue to den-
tine. When enough of the su$urface
If dental plaque is not removed regularly, ordhamel is eaten away, the surface collapses,
sugar is consumed too often, then the demigrming a cavity. The decay must be cleaned

eralization periods are not enough to repat and the cavity filled by a dentist (Figure
the damage. Eventually a small cavity appeges.

on the tooth enamel. The continuous expo-

sure of the tooth to acids is what causes tooffye |iving part of the tooth, the pulp, be-
decay. comesdamaged. The bacteria invade and in-

fect the pulp of the tooth. The blood vessels
Tooth decay can then penetrate through thgd nerves may die due to the infection. Root

protective enamel down to the softer, vulneganal therapy is required to repair the tooth
able dentine and continue to the soft toot{Fjgure 1D).

pulp and the sensitive nerves within it.

The infection can then spread to form a tooth
Although the metabolic activity of plaque bagnscess (collection of pus) around the root tip.
teria in our mouth is what actually caus@s the infection inside the tooth's root canal
dental caries, the underlying causes of togdQiilds up, the bone around it gets infected.
decay are in most cases the poor oral hygiefig tooth pain is consistent, especially during
and high sugar consumption. the night (Figure 1E).

Pathogenesis of dental caries If the infection is not stopped on time and a
Explanation of the destructive process gjot canal therapyis not carried out by the

teeth decay, from the initial stages acid attagkntist, the tooth might be lost or need to be
up to the total decay of tooth tissues are givegmoved (Figure 1F)

in Figure 1A.
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Prevention

There are five different means by which den-

tal caries can be prevented. They are tooth
brush, Oral hygiene, Dietary modification,

fluoride therapy and antibiotics. Tooth brush

Is commonly used to clean the teeth. Personal
hygiene care by proper brushing & flossing
daily minimizes entry of pathogens. Sugar and
other favorable carbohydrates utilized by oral

flora produces acids which causes deminerali-
A B zation and ultimately dental caries.

Fluoride supplement helps in prevention of
decay by binding with hydroxy appetite crystal
in enamel. Antibiotics (Penicillin, ampicillin,
erythromycine, methicillin, kanamycin ) etc,.
Many substances which inhibits adherence
such as insoluble glucose from sucrose is also
used.

C D Medicinal Value of Plants

World population relies mainly on plants and

plant extracts for health care. More than 30%
of the entire plant species, at one time or

other was used for medicinal purposes. It has
been estimated that in developed countries

such as United States, plant drugs constitute
as much as 25% of the total drugs, while in
fast developing countries such as China and
India, the Contribution is as much as 80%.
Thus, the economic importance of medicinal
plants is much more to countries such as India
Figure 1 AF: Various stages during the tootthan to rest of the world. These countries pro-

decaying process vide two third of the plants used in modern

system of medicine and the health care sys-

Epidemiology : -
In Asia and worldwide dental caries is tH:"em of rural pop_ul_at|on depend on indigenous
sgstems of medicine.

most prevalent in adult and children. It is th

major pathological cause of tooth loss in ChIihe drugs are derived either from the whole

dren'®. Dental caries affecting all the age . .
) ant or from different organs, like seed,
groups but the percentage vary. In India, one

L . ) eaves stem, bark, root, flower, etc,.
of two individual experience dental caries.
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drugs are prepared from excretory plant acid derivativeS. The phenolic acids were

product such as gum, resins and latex. Everactive at a pH of about 5 and the alkaloids
the allopathic system of medicine has (Canthin, berberine and chelerythrine ) were
adopted a number of plantlerived drugs. active at a pH of 7.5, meaning that the root
Medicinal principles are present in different contained antimicrobial compounds, active
parts of the plant and these medicinal princi- at both alkaline pH (during heavy tooth de-
ples are separated by different processes, thecay) as well as acid pH (after a drink of lime

most common being extraction.

Plant produce many economically important

compounds known as secondary metabolites:

or grape juice). Telfareported antimicrobial
properties of the crude root ofVernonia
amygdalinain gingivitis and toothache.

saponins, flavonoids, alkaloids, tannins, ox-There are many reports on plants with anti-

alates, phytates, trypsin (protease) inhibitors,
phytohaemaglutinins (lectins) etcSaponins

bacterial activity like Elettaria cardamo-
mun, Azadirachta indica Quercus infecto-

and flavonoids, have found wide applications ria®’, Viguiera arenari§ Areca catechtiand
in the fields of medicine, pharmacy and food Punica granaturlf. Teeth Colouring, espe-

industries as pharmacologically active princi-

ples™, in food, drink and beverage industries
as foaming agent3'® as antioxidants, pre-
servatives and flavouring ageritand in agri-
culture®,

Plant as dental drug

About 10 different oral/dental conditions
treatable with plants are common in tradi-
tional health practice namely: dental caries,
toothache, gingivitis, ulcerative gingivitis,
mouth ulcers, swollen tonsil, oral thrush, ton-
sillitis and black tongdé Most common
plants in the field includePiper guineense
Xylopia aethiopica Citrus aurantifoliaand
Aframomum meleguetaFor ordinary oral hy-

cially teeth blackening with plants, some-
times up to one year, is done for the purpose
of preserving the teeth, controlling dental
caries and keeping the teeth strong and
healthy.

Medicinal plants for dental caries

The global need for alternative prevention
and treatment optionsand products for oral
diseases that are safe, effective aedo-
nomical comes from the rise in disease inci-
dence (particularlyn developing countries),
increased resistance by pathogetiacteria

to currently used antibiotics and chemot-
herapeutics. Despiteseveral agents being
commercially available, these chemicaim

giene, teeth are cleaned in the morning by alter oral microbiota and have undesirable

chewing the roots or thin stems of certain
plants until they acquire bruslike end$’.
The antimicrobial activities of the individual

sideeffects such as vomiting, diarrhea and
tooth staining. For exampldyacterial resis-
tance to most of the antibioticccommonly

chewing sticks have been investigated, show-ysed to treat oral infections are penicillins

ing that all of them were active against the

and cephalosporins erythromycin, tetracy-

oral microbial flora in varying degrees. Thecline and derivatives and metronidazole.

antimicrobial action oZanthoxylun zanthoxy
loidesis attributed to the presence of benzoic

12

Other antibacterial agents used the pre-
vention and treatment of oral diseases
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icluding cetylpyridiniumchloride, chlorhexi demonstrated to inhibit any or all of these

dine, amine fluorides or products containirsgages i.e. cidal activity against cariogenic ba

such agents, are reported to exhibit toxicitgteria, inhibition of adherence/ aggregation

cause stainingf teeth or in the case of ethaion/biofilm formation and inhibition of glyco-

nol (commonly found in mouthwashekpave lytic acid production.

been linked to oral cancer. Hence, the search

for alternative products continues and naturld vitro experiments showed that cacao bean

phytochemicalgsolated from plants used ihusk extract markedlyeduced the growth

traditional medicine are considereas goodrate (69;72% reduction) and inhibitethsolu-

alternatives to synthetic chemicals. ble glucan synthesis &. mutansand sucrose
dependentadhesion ofS. mutanandS. sobri-

The natural products derivefiom medicinalnusto a glass surface (85%hibition at >5 mg

plants have proven to be an abundant soumd)®,

of biologically active compounds, many of

which have been the basier the develop-An ethanol extract ofHelichrysum italicum

ment of new lead chemicals for pharmaceuiGompositae) powdered flowering tops was

cals.With respect to diseases caused by raund to exert antimicrobiahctivity againstS.

croorganisms, the increasingesistance inmutans S. sanguignd S. sobrinuS. At sub

many common pathogens to currently us&liC levels (<31.25 pug M), the extractsvere

therapeuticagents, such as antibiotics and aable to reduce cell surface hydrophobicity, ad-

tiviral agents, has led teenewed interest inherence toglass and cellular aggregation $f

the discovery of novel antnfective com-mutansin the presencef dextran.

pounds. In particular, traditional medicinal

plant extracts or phytochemicals that hav@onclusion

been shown to inhibit thegrowth of oralBefore onset of synthetic era, man was com-

pathogens, reduce the development of denigktely dependent on medicinal plants for pre-

plague,influence the adhesion of bacteria_ R?ention and treatment of diseases. It is al-

surfaces and reduce tl®ymptoms of oral dis- . .
eases ready known that the plants contain active

principles responsible for the treatment of
A number ofstudies have investigated the agarious ailments. In recent years plant extracts
tivity of plant extracts androducts againshave great potential as antimicrobial com-
specific oral pathogens, while others haee ., ,nq against variety of pathogens, that can

cused on the ability of the products to inhib[i)t : : :
: o . pe used to treat infectious diseases. There are
the formationof dental biofilms by reducing

the adhesion of microbial pathogeris the Many reports suggesting that the plants ex-
tooth surface, which is a primary event in th&acts and purified phytochemicalsave po-

formation of dental plaque and the progresential to be developed into agents which can
sion to tooth decay and periodontdiseases. pe ysed for the prevention and or treatment

. for oral diseases such as dental caries.
Plant extracts and phytochemicals have been
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Assessment of genetic diversity in commercially available local varieties
of Brinjal at Central Gujarat (India) by RAPD Method
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Abstract: Brinjal or eggplant§olanum melongenh.) is one of the most important solanaceous vegetable
crop plants after tomato and potato. Random Amplified Polymorphic DNA (RAPD) analysis was applied
four commercially available local varieties of brinjal in order to assess the degree of polymorphism. A total o
103 polymorphic amplified bands were obtained from 10 decamer RAPD primers, which discriminated all the
varieties. The PIC value ranged from 0.444 to 0.797. Based on the jaccard's similarity coefficient, the similz
ity index was observed in the range@f72 to 0.86.The UPGMA dendrogram based on genetic distance seg-
regated among four varieties of eggplant into two main clustBrsjal gotarepresent cluster |, while in case

of cluster Il all remained varieties were presehbiig brinjal, Brinjal pr and Brinjal sunmi&y) using RAPD
marker, tested varieties of brinjabuld provides key platform for further crop improvement and cross breed-

ing.

Key words:Genetic diversity, RAPBplanum melongenk., UPGMA

Introduction those suffering from liver complairfts

Eggplant or brinjal§olanum melongenk.) is

widely cultivated as a vegetable crop in bdih present time, genetic diversity in vegetable
temperate and tropical areasAccording tocrops has its own importance to maintain the
FAO in 2010, production of eggplant is higkriability in important traits and characteris-
concentrated, with 90% of output comingc. Same time genetic diversity is usually
from five countrieS. China is the top producementioned with reference to agriculture and
(58% of world output) and India is secomnghintaining food security. Determination of
(25%), followed by Egypt, Iran and Turkggnetic diversity of any given crop species is a
Brinjal is the fourth most important vegetablksuitable precursor for improvement of the
after potato, onion and tomato in India. Morerop because it generates baseline data to
than 2000 varieties of brinjal are grown in Iguide selection of parental lines and design of
dia. Amongst different states of India, the top breeding schenfeTraditionally used mor-
producer of brinjal is West Bengal (28%), folhological and biochemical markers have not
lowed by Orissa (21%), Bihar (12%) and Glogen found to be discriminative enough for
rat (10%), as per the data of average triasharacterization of closely related genotypes,
nium ending (TE) 2009Brinjal is known towarranting use of moreprecise techniques.
have ayurvedic medicinal properties and i¥ariation, are unaffected by environment and
good for diabetic patients. It has also beemolecular markers detect more stage of
recommended as an excellent remedytfor growth and are simply inheriteddmong mo-

*Corresponding Author: sunilkhristi@aribas.edu.in lecular markers random ampllfled
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polymorphic DNAs (RAPDs) have been exteéanomic DNA Isolation
sively using in genetic research owing to th&enomic DNA was extracted from young leaf
speed and simplicify tissue following the procedure given by
Doyle” with some modificationDNA quality
Randomly amplified polymorphic DNA (RARRY quantity were assessed on a 0.8 % (w/v)
markers have been used for numerous applggarose gel stained with ethidium bromide
cations in plant molecular genetics researghd also by using a NanoDrop®-NIDO spec-
despite having disadvantages of poor reptmphotometer.
ducibility and not generally being associated
with gene regionsRAPD techniques are RAPD analysis
quick and effective method for producing spA-total of 10 decamer primers were used for
cies specific fingerprint&®. RAPD analysisPolymerase chain reaction
were performed in 25| system containing 2.5
The RAPD analysis has been used extensiely) X assay buffer ( 10mM T+#8l , pH9.0 ,
in phylogenetic studies of bacteria, fungi ands mm Mggl, 50 mM Kcl and 0.01 % gela-
plants. The use of RAPDs for determinationiaf), 0.5> Tag DNA polymerase (Bangalore
genetic relationships has been demonstratesénei pvt. Ltd.), 0.5 of each dNTPs ( dATP ,
in brinjaf®. RAPDs have been extensivelyTp , dCTP , dGTP ¥ ®f primer & 2> of
used for identification of Indian potato culttemplate DNA. 17.5 PCR water. DNA ampli-
vars, tomato cultivars>**. Variability in egg4ication was performed in a Thermal Cycler
plant was previously studied hysing RAPQEppendorf)The PCR program was started
technique***. There is scanty information o@ith an initial cycle of 94°C for 4 min followed
the use of RAPD markers for examining pg-40 cycles of 1 min at 94°C, 1 min at 37°C
netic diversity in commercially available brignd 2 min at 72°C. Finally, extension was per-
jal varieties which are cultivating in local aregsmed at 72°C for 7 min. PCR products were
of central Gujarat, IndiaTherefore, presentexamined by electrophoresis on a 2 % agarose
study was aimed at analyzing four promisiggl containing ethidium bromidét>l per 100
eggplant varieties of central Gujarat for estaf) at 100V for 12 hin 0.5x Trisborate- EDTA
lishing the relationship and variability usingiffer. The amplified DNA fragments were ob-
RAPD data. served under the UV Transilluminator (Lab net
India).
MATERIALS AND METHODS
Plants materials DataAnaJysis

Four varieties ofSolanum melongend. viz.,pata matrix of RAPD profiles for fragments of
brinjal gota (goa), long brinjal (lon), brinjal Bfmilar molecular weight from each individual
(pr), brinjal sunmica (sumrocured from Vikasyere scored as present (1) or absent (@lus-
HybrIdS Seed Pvt Ltd, Ahmedabad. Seeds t@}aana|ysis was performed using Mmﬂghted
terials were properly sowing in pots, onggyjr Group Method with Arithmetic Averages
they acclimatized; young leaves were used foPGMAY [using NTSY¥c version 2.17 soft-
detecting genetic variability within and amoRgare. The SIMQUAL programme was used to
the tested varieties of brinjal by RARD| t Odzf 1S GKSE WIF OO NRC
method.
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dogram was constructed based on UPGIEA average of 11.2 bands per prim&ut of
clustering of a similarity matrix generated blyese 103 bands were polymorphic with a
W OOl NRQa O2S¥T7TAOA S yalymorphign ok acuth\alL B6% avhile Olbghdis? |
tion Content (PIC) for each RAPD locus wase monomorphic. PIC values ranged from
calculated based on the number of band3/44 (OPA 2) to 0.79 (OPA 8) with an average
primer, as described by Weir, using the fé&HC score of 0.63. Maximum numbers of poly-
mula PIC =-Pi2 wherePiis the frequency ofmorphic bands (17) were obtained with the
the ith band in the genotype examin&d PICprimer OPA 7 followed by primers OPA 8
compares the polymorphism levels acrosich produced 16 polymorphic bands. The
markers and is used to determine the usefakverage number of polymorphic bands per
ness of markers for specific studies. primer was 10.3 (Figure 1).

Result and Discussion WFE OOl NRQa &AYAf Ll NAGE
Random Amplified Polymorphic DNAs (RARis)l a dendrogram based on polymorphism
analyses are widely used for detecting genatlatained with all the selected ten primers us-
polymorphism among genotypes at molecuiag UPGMA clustering option of NTS$XS
levels in many crop species. Keeping thi2if2j software packadéd WI OO NR Q&
view, four varieties of brinjal were subjectembefficient showed a wide range (0.72 to 0.86)
to RAPD analysis using 10 randomly seleaiedariability (Table 2). The scale of the den-
decamer primers OPA 02 to OPA 11 (Tabladdggram constructed from the data was be-

A total of 112 bands were scored for 10 RA#Ben 0.73 and 0.89 with a mean value of
primers ranging from 49 corresponding td).81 (Figure 2).

Table 1: Selected primers along with their sequences, amplified DNA and polymorphism generated in So-
lanum melongena L. varieties using 10 RAPD markers.

Sr.no. | PRIMERS peoé¢ {9v,] 9 bgg é; POE\;\MNODZPHIC MONBCI)A\I\ICIODEPHIC PIC %
1 OPA2 p -DGCCGAGCIGEQ 6 6 0 0.444 100.00
2 OPA3 p AGTCAGCCALCQ 11 11 0 0.661 100.00
3 OPA4 p RATCGGGCIEGQ 13 12 1 0.710 92.31
4 OPA5 p -AGGGGTCTIEGQ 6 6 0 0.710 100.00
5 OPAG p-QGGTCCCTGACQ 7 7 0 0.444 100.00
6 OPA7 p-GAAACGGGTE& Q 19 17 2 0.500 89.48
7 OPA8 p-OTGACGTAGEQ 18 16 2 0.797 88.88
8 OPA9 p-GGGTAACGECQ 9 8 1 0.592 88.88
9 OPA10 p-GTGATCGCAGQ 11 9 2 0.743 91.66
10 OPAll p -CAATCGCC@TQ 12 11 1 0.708 91.66
TOTAL 112 103 9
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Figure 1: RAPD banding patterns of OBR® and OPALL (from left to right) in selected varieties of brinjal.
The lane represents, MMarker (100 bp to 1 kb), Arinjal gota, Bbrinjal long, Gbrinjal PR and Ebrinjal
sumica.

The level of polymorphism observed in tHdis observation is in agreementith the
present study was high going by the coeffiding of Oyekunl€. Similar lines of data
cient of variation. The correlation coefficiemtere also reported by previous workers 8o-
0.89 for the highest similarity between gentanunt®*,

types and the least 0.73 exhibited a good

separation from a conserved region of the gdowever, these are not in agreement with
nome. markers to identify genetic variabilisome earlier workers; for instance, Kari-
among tested varieties of brinajl. In futur@alod™studied variation among the cultivated
these RAPD markers provide a more reliadtel weedy taxa 0. melongendy allozymes
method for identification of varieties/specieand RAPD analyses; also*Gexamined the
than morphological characters and also p@enetic diversity and relationships among egg-
vides key platform for further crop improveslant accessions collected from seven areas in
ment and cross breedingTlhe UPGMA denChina using SSR markers. These authors ob-
drogram obtained from the cluster analysis $#rved little or moderate amount of genetic
all the tested primers showed that all four vaelymorphism among the genotypes studied;
rieties of brinjal were clustered into two maven Karihaloo and Gottlie1995) suggested
jor clusters (Figure 2). First major cluster dée existence of a very small gene pool from
further be divided into two sub cluster ofhich the cultivated forms ofs. melongena
which subcluster A included single varieBrose.

l.e. sunmica. In case of sub cluster Il B com-

prised of two varieties i.e. small brinjal ard conclusion, the present study data reviled

long brinjal. However, second major clustgfat the OPA4, OPA7, OPA8, OPA9, OPA10 and
included single variety that is brinjal gotgpa11 RAPD primers could be used as a RAPD
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Cozffciant

Figure 2: UPGMAbased dendogram showing genetic relationship among four brinjal varieties based on
WL OO NRQa O2SFTFAOASYG aAYAfFrNRGezr SadAayYlrdaSa T2N

markers to identify genetic variability among Kudesia, Rinternational Journal of Current
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