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Internet — Implications for the future of phytopharmacological research
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Madern mlormation technologies and world wude commumications throogh the Internet play o signilicant role in
medicinal plant rescarch across the globe. The phenomenil growth in Internet usage is kirgely duc 1o the success of World
Wide Weh, Various uselul websites and ditabases on phytopharmacology are already in the “Net™ and many more are heing
added constantly. The future of phytopharmacological rescarch is handling the existing information in proper wiy, In this
review ol the Internet, compilution of important websites 1s expected o stimulate, instruet and update academicians and

rescarchers involved in phytopharmacological researchi
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The Internet (“the Net™) 1s a globul computer network
allowing communication with millions o computer
users and access to resources from around the world'.
No matter what type of computer is used lor
connection to the Internet. a virtually Timitless wealth
of resources s availuble for everyday use. The
Internet is also a world wide computer network which
allows communication with millions of other internet
users and use of web resources throughout the world”,
Natural products have been a major source ol drugs
for centuries. With major advances in biotechno-
logical and phytochemical techniques, academic and
ndustrial interest in o discovering and  developing
bivactive natural products has been a growing trend.
Medicinal plants are treated as a subject ol serious
study and undergoing intense research all over the
world. The immense surge of scientific interest in
natural products as @ potential source of drugs has
contributed 1o the development of phytopharmacology
research’. However, the present scientific information
i intimidating  quantities  in various
database, virual libraries, journal sites, may often

tend to confuse the prospective researcher’. Many of

the published articles (rom  India are but minor
viriations ol work already done elsewhere and the
reason for this unfortunate “revolution of wheel™ is
that a thorough literature would not have been done
before planning  of  experiments’.  Ironically  the
information  may itself make

presence ol large
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forms  of

scientific research elusive. Most academicians and
researchers agree that a rational drug discovery can be
mitiated if the review ol existing information can be
conducted in a systematic and objective manner”,
Today the Internet has presented the researcher with
more effective tools Tora systematic literature search .
Simple as it may seem, acquiring information on the
World Wide Web is like secking a selective fish in the
ocean”. Beginners in internet search often restrict their
search only 1o scarch engines like google, yahoo,
infoseek and MSN search, which results in o narrow
outcome of required information. Compilation  was
done with a view 10 uddress these difficulties of
beginners.  This article  contains  web  resources
simplified even for an amateur. Various articles on
internet resources from different fields were previously
published” . In this article, we have lightened
resources related w phytopharmacology and care has
been taken to check accuracy of information given,
Because of volatile nature of Internet, every day new
web page appears and old page disappears, thus no
guarantee can be given for URLs is provided below.

List of databases: Medicinal plants and alternative
medicine resources

Databases are the collection of citations published
in indexed journal articles using storage devices such
as online servers, hard disks and compact discs,
Online databuses enables a precise query and retrieves
a particular set of items by matching words to words
from the field of citations. A list of online databases
and websites  related w0 medicinal - plants  and
alternative medicines i provided in Table 1,
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Table I — List of databases: Medicinal plants and alternative medicine resources”

BIOSIS pravides vital sources of information for life sciennists,
CISCONM Database

CRISP (Compuier Retreval ol Information on Scientific Projects) -
Dutabase of lederully funded biomedical research projects conducted
b universities, hospitals and other research institutions

Chinese Medicine: Traditional Chinese Medicine Databuse System
Dr. Duke's Phytochemical and Ethnobotanical Databases — An
Agricultural Research Serviee from LLS, Department of Agnculiure,
EMBASE — An international database 1o citations covering the
hiomedical, pharmacological and drug literature

HerbMed ™ — A herbal database

HPPD (Herbul Past and Present Database )

Indian System of Medicine” — A Gateway [or information on Indian
Systems of Medicine and Homocopathy by Departiment. of 1ISMI,
Ministry of Health and Family Wellare, Government ol India; also
links the Indian Avarvedic Pharmacopocia

The Medicinal and Aromatic Plants Abstracts (MAPA)' —A
bimonthly  abstracting journal by National - Institute ol Science
Commumcation And Information Resources (NISCAIR), provides
coverage ol the global eratre o all aspeas of medicinal and
arormatic plants, Tl dare SLOOG abstracts have been published in 24
vithuimes covenmng the period feorm 1979 o 20020 About 340000
abstracts (from 1988 onwards) are avinlable m database fonm

Manual, Alternative and Natural Therapy (MANTIS)

Database - tformerly CHIROLARS) A coverage for health care
disciplines not signiicantly represented e the magor homedical
dutabises, references Trom more than OO0 jowenals, with preference
given Lo peer-reviewed journals

Dialog Corporation

Health Index

OVID Databises

MEDLINFE Databuse b5 the best interface known as PubMed from
the Nabomal Library of Medicine: Bethesda, USA

Medicinal and Poisonous Phint Databases

MICROMEDEX Complementary and Aliernative Medicine (CAM)
Seres — A series of databases covering four areas, viz. herbal
medicine  and dictary  supplements,  elinical  protocals,  patient
cducation, und herbal wnd dictary supplement loxicology
NAPRALERT,  NAwl  PRoducts  ALERT' —from STN
Internatiomil: contains bibliographic and factual data on natural
products, meluding information on the pharmacology.  binlogical
activity. tuxonomie distribution, ethno-medicme and - chenmstry ol
plant, microbial, and wnumal (imeluding martne) extracts. In addion,
the Gile contams data on the ¢hemistry and phanmacology ot secondary
metabolites that are derived from matoeal sources and that have known
structore, The NAPRALERT File contams more than TOOU0 records
from 1U30 1o the present. Approximstely 304 of the [le s Trom
systematic survey ol the literature from 1975 1o the present. The
remaming records were abtaned by selective retrospective indexing
dating back 10 1950

fatent Database — United Stnes Patent and Trademark Office: A
ool o locate registered paents e complementary and alieroative
medicine

118

hitp:t/www . hrosis.org/
hupe/fwwavireem.org.uk/eise. hing
hupsdlerisp.eitnih.gov/

hup:/iwww.cintem.com/index. hitm
hup:iwww.ars-grin.gov/duke/index_himl

hupif/www.embase.com/

hitp:/fwww herbmed.org/
hitpa/fwww.extrahu/hbock/dbase/mdex. il
hupindianmedicine nic.an/

Contiaet Address :

The Director, National Institute of Science Communication
And Information Resources, Dr K-S Kreishnan Marg, New
Dethi 110012, Tndia

el director@ pscr res.ans mupa @ nscne.res i

Heprmts of Tl wext aricles can be obtioed from Tndian
Medlars Centre -

hupfwww.uncatnic.in/

hps/iwww healthindex.com/MANTISAbocthim!

htp/ibrary diadog.com/bluesheets/itm/hnng | homl
hup/iwww licalthinde x.com/

hitp/iwwsw avid,com/

hitp:/iwww nebinlneniln govientres/

hiip/iwww biologicuni-hamburg.de/b-online/ibe9 poisan/

hup/www micromedex, condproducts/healtheare/cam/

tpiinto.cas.org/ONLINE/DBS S/napraleriss.itm]
hpi/fstneasy cas.org/huml/enghsh/login | him)

hitpa/www nsproagoy/pat i/ imdesc bl

(Comndy
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Table | — List of databases: Medicimal plants and alternative medicine resources™ " —(Contd)

PhytoNET — Centre For Complementary Health Studies. University
of Exeter: Resource Tor those  myolved o the  development,
manufacture, regulation and survetllance of phytomedicines and herbal
drugs, it contains information from the European Scientilic Co-
aperative on Phytotherapy (ESCOP), forms o submit adverse effects
ol herbal medicines, development of European standards for sale use
of phytomedicimes

Phytotherapies.org — Free service o individuals registering with the
site, un Australian company dedicated 1w ensuring that practiioners are
supplicd not only with high quality herbal medicine, but also clinically
relevant,  scientilically  validated  techmeal  mformation und
Phytomedicine, manulacturer guality herbal extracts for pracutioners,
Poisonous Plant Database -

Center Tor Foad Salety and Applied Nutrition, United states Tor Food

hupiw ww escop.com/phytonethim

hips//www phytotherapies.org/

Itpe/f e Fsa fdi gov/=djw/read me hum|

andd Drug Adimimstration
USDA/ARS — Phytochemical and Ethnobotameal Databases

LSDANRCS -
information
Monographs
American Herbal Pharmacopoci
Brutish Herbal Pharmacopocii

Plants National Database — Plunt's standardized

European Scientific Cooperative on Phytomedicines (ESCOP)
publications

Giermian Contnussion B Monographs

United States Pharmacopoeia (USP) — Developing botameal
monographs

World Health Organization -
Medicinal Plants

WHO Monographs on Selecied

World Health Organization’s Regulatory Situation ol Herbal
Medicines

hup:/iwww ars-grin.goviduke/

Chemicals and their biological activities ina particilar plan
hupa//www.ars-gringov/duke/plants hunl
Chemicals/concentration in g particular pling.
hitp:/hwww ars-grin.goviduke/sd hml

Chenneals with a speeific acnvity wa particular plant
hip:/iwwaw ars-gringov/duke/plant_Lacthunl
Ethnobotanical uses tor one or more plants.
hitp://www.ars-grin, goviduke/ethnobot.html

Plants contiming o partcular chenneal,
hup:/fwww.ars-gringov/duke/highehem hml
hup:/plants.usda.gov/plants/

hup:/herbal-ahip.org/
hupa/fwwaw eseterac.uk/chs/resgual html

hupe/fintoes.ac.uk/phytonet/pubs himl

hup/fwww herbalgrameorg/brow se.php/eomission _e
hup:iwsww. uspoorg/

hupa//waww uspoorg/dictary/availabality him

hup:iiwww whioorg/

htp:/iwws o whosint/medicines/library/trm/medicial plants/im
edplantsdocs.himl

htp/fwww whoamt/medicmes/hibrary/trm/who-trm-9s-
I/who-trm-98-1.doc

Forthcoming events,  symposiums and — global
conferences can be obtained from the websites of
different societies and organizations given in Tuble 2.
Phytopharmacological — research  often  requires
Fnancial - assistance  and - sophisticated  instruments
tacilities like UV, FT-IR, C5 and H; NMR and Mass
spectroscopy 1o clucidate  the  active  compound
responsible for pharmacological actions. A list of
different organizations (Indian Govt) providing funds,
projects and instrument fucilities are given in Table 3.
An online downloadable article of individual journals
in the form of PDF are available on internet makes
readers more  efficient and also  allows  viewing
archives ol journal. List of some URL. address of

Journals related to phytopharmacology is given in

Table 4. List of industries mvolved i formulation of
herbal products is listed in Table 5. Botanical images
and its taxonomical details of medicinal plants can he
obtuined from the websites given in Tuble 6.

Internet phytopharmacognosy course — The World's
first Internet course (only available) on phytopharma-
cognosy over the Internet was started by Dr John
Wilkinson. The course topics include botany, plant
identification, microscopy, basic chemistry, phyto-
chemistry. introduction to the pharmacology of herbal
constituents  (whole extracts as  well as  isolatwe
chemicals), introduction to  analysis  and  quality
control of herbal  produets,  research into  herbal
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Table 2 — List of organizations ind societies related to phytopharmacology ™"

Phytochemical Society of Europe

The Amencan Society ol Pharmacognosy
Intermational Society for Ethnopharmacology
European Weed Research Society

International Organization for Plant Information
The Phytochemical Society of Europe
Phytochemical Society of North America

Polish Phytochemical Society

European Society off Ethnopharmiacology
Society for Ethnomedicine

Lurapean Seientific Co-operative on Phytotherapy
Gesellschalt Tir Arencipflanzentorschung

(Suciety for Medicmal Plant Rescarch)

laternational Society ol Ethnobiology

lnternational Society Tor Ethnology and Folklore (SIEF)
Centre Tor Economic Botany (CEB)

Sociere Frangaise d'Ethnopharmacologic (Society ol Ethnopharmacology, France)
Sociely ol Ethnabiolugy

e Society tor Economice Boliny

Amencan Sociely of Plant Biologists

Boyce Thompson Institute for Plant Research
International Counel for Medicinal and Aromante Plants

Medicimal and Aromatic Plant and Drug Research Centre (TBAM) ol Anadolu,

University i Lskisehir, Turkey
Pharmazeutische Binlogie in Deutsehland (Pharmaceutical Biology in Germiny)

Herb Rescarch Foundution

hup:/iwww. DMU AC. UK/ In/pse!
http:/fwww pheog.org/

hitpa/www diudi/stad private/ulny/1SE/
hitp://www.res.bhsre.ac.uk/ewrs/
htip:/fiopi.csu.edu.an/iopi/
hitp:/fwww.dmuac.uk/In/pae/

hup:/iwww. livedw/orgs/psn/
hitp://www.iung.pulawy_pl/ptic/
hup:/fethnopharma, multimania.con/
hup:/iwww.med.uni-
muenchen.de/medpsy/ethng/
http:/fwww.exeter.ac.uk/phyonet/escop.huml
hup/fwww uni-duesseldor de/ W WW/GA/

hitp://guallart dac.uga.cdu/ISE

hips/fwww2 hu-berlinde/siel/

hitp:/iwww. rbghew org uk/scihort/eblinks/
hiip:/fperso.wanadoo, /s fe-see/
hip:/fethnobiology .org/
hitp://www.cconbot.org/
hitps/iwww.asph.org/

hitpe/fbucornelledu/

hitp:/fwww. iemap.org/
hup//www.abam.anadolu editr/mdex.himl

hitpefiwww ez uni-duesseldorf.de/W WAV
/MuthNa/PharmBio/liphabio i
hup:/iwww. herbs org/

Tuble 3 — Government organizations involved in medicinal plant research (ndia)™

CSIR - Council Tor Scientitic and Industrial Rescarch (Funding Agency)
Indign Council of Medical Rescarch (ICMR) (Funding Agency)
COMB — Centre for Cellulur & Molecular Biology. Hyderabad
Central Council of Research and Ayurvedic System

CDRI— Central Drug Research Institute, Lucknow

CEFTRI - Central Food Technological Research Institute, Mysore
CIMAP — Central Institute of Medicinal & Aromatic Plants, Lucknow
HCB — Indian Institute of Chenucal Biology, Culeutta

HCT — Indian Institute of Chemical Technology . Hyderabad

HSe — Indiant Institute of Science

Indiea Gandhi Instiute of Development Research

Jawaharlad Nehreu Centre for Advanced Sciennfic Research

Nuationmal Academy ol Agricultural Science

Nationa) Botunmcul Research Institute

Nutional Institute of Ayurveda Research

NIPER — Nutional Institute of Pharmuceutical Education and Research
Tata Institute oF Fundiimental Research

Libraries and Document retrieval centers:

NISCAIR
Union Catalogue ol Bromedical Serals
MEDLARS CENTRE

Sophisticated Instruments facilities in India

Regional Sophisticated mstruments facilivies i India
RSIC. 11T, Powai, Mumbai
RSIC, H'T, Chennw

hitps//www . cmmacs.ernetan/nal/icst/esich.himl
https/www icme.me.in/
hup://www.cembindia.org/
huepefleeras,org/bibliography/klist him
hup/fwww ednindia.org/
hupa/iwww.cliri.com

hip:/Awww cimap.res.in/

hupi/iwww dich.aes.in/

Itpafwww cnimaes.ermetan/net/
hipiise.ernel.in

hnpe/hgidrac.in

http:/fpncasr.ac.in
hirpe//wwwonmas.edu
hup:/iwww.nbn-lko.org/R&D hrm
hupa/mam.com/corpsweb/index.litm
hip:/www.niperanie.an/
hipi/iul.res.in

hup:/iwww. niscair resan/
hutpz/funcat.nic.in/
hupsindmedonic.im/

hpe/idstgov.an/sepraoginlridesic i
htp:fwww.rsiciith.crnetan
hup:/iwww.rsic.iitm.ernetin

(— Contd)
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Table 3 — Government organizations involved in medicinal plant research (India)'* — (Contd)

RSIC. CDRI, Lucknow http://www.edriindia.org/
SICART, Gujarat http://www sicart.ac.in/
Spic Science Foundation hitp://www .spicscience.org/
SIF, l1Se., Bangalore hitp://sifiiisc.ernet.in

Table 4 — Journals related 1o phytopharmacology '

Current science
Chemistry of Natural Compounds
Fitoterapia

European Journal of Herbal Medicine (NIMH)

History of Traditional Indian Medicine
Indian Drugs

Indian Journal of Experimental Biology
Indian Journal of Pharmacology

Journal of Agricultural and Food Chemistry
Journal of Asian Natural Products Research
Journal of Ethnopharmacology

Journul of Herbal Pharmacotherapy
Journal of Natural Products

Journal of Natural Remedies

Journal of Pharmacy and Pharmacology
Medicinal and Plant Abstracts

Natural Products Report

Natural Product Letters

Planta Medica

Plant Science (Elsevier)

Pharmaceutical Biology

Phytochemistry

Phytochemical Analysis (Wiley )
Phytomedicine

Phytotherapy Research

Review of Aromatie and Medical Plunts

Toxicon
Xenobintica
List of Discussion Groups

PhytoNET mail-base
Phytopharmacognosy

Phytophurmacognosy Internet Discussion Group

The GardenWeb Forums

hitp://www.ias.ac.in/currsci/index.html
hup:/fwww.wkap.ol/journalhome. htm/0009-3130
hup:/iwww.indenaat/fitotrp.him
hup://guest.blinternet.com/~nimh/frameace.himl
htp://www.mic.ki.se/India.huml

http:/fwww.idma.org

http://www.niscair.res.in

hup:/fwww.ijp-online.com
http://www.pubs.acs.org/journals/jafecan/
hup://www.gbhap.com/journals/4 19/419-10p.him
http:/iwww.elsevier.com/locate/jethpharm
hup://www.haworthpressinc.com/store/Defuult.asp
htp://pubs.acs.org/journals/inprdf/index.himl

hitp://www _jnronline.com
hutp://jpp.pharmpress.com/content/html/
http://www.niscom.res.in/
http:/fwww.rsc.org/isfjournals/current/npr/nprpub.htm
htp:/iwww.ghhap-us.com/journals/724/724-top.htm
http://www.thieme.con/chemistry/aec.htm
hup://www.clsevier.com/inca/publications/store/5/0/6/0/3/0/
hup:/iwww.swets.nl/sps/journals/pb.himl

hitp:/fwww elsevier.nl/inca/publications/store/2/7/3/index. hit
htp/lwww.interscience. wiley.com/jpages/0958-0344/info.himl
hitp://www.urbanfischer.de/journals/phytomed/phytmed.htin
hup://www.nlerscience. wiley.com/jpages/0951-4 18X/
hup:/fwww.cabi.org/publishing/Products/JOURNALS/Abstracy/
RAMP/Index.asp
hup://www.elsevier.com/inca/publications/store/2/5/9/
htip:/fwww.tandl.co.uk/journals/A/00498254. hunl

hitp://www.exeter.ac.uk/phytonet/

hitpi/fwww.mailbase ac.uk/lists/phytopharmacognosy/join.himl
hup://www_phytochemistry.[reeserve.co.uk/
hup://forums.gardenweb.com/forums/

Table 5 — Indian industries involved in manufacturing herbal formulations

Atra Pharmaceuticals
Cipex

Dabur India Lid
Gulie Healtheare
Fem Care Pharma
Kerala Ayurveda Pharmacy
Hamdard (WAKF)
Sami Labs

Himalaya Drug Co
Ranbaxy Lid

Sears Phytochem

Shree Baidyanath Ayurved Bhawan

http:/fwww.atrapharma.com
http:/iwww.cipex.com/
hup:/www.dabur.com/

hip:/fwww.gulic.com/
hup://www.indiafemcare.com/

http:/fwww kapl-ayur.com/html/k0000hom him
hitp://www.hamdard.com/
hitp:/fwww.samilabs.com/

hutp:/fwww. himalayahealtheare.com/index. htm
http://www.ranbaxy.com
http://www.searsphytochem.com/
hup://www.baidyanath,com/
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Table 6 — List of websites for botamcal iumgus” 5

Australian National Botumieal Garden
Botanical Tmuge Database

CalPhotos: Cahifornia Phants & Habitats
Color Hlustratons of plants

Color Hlustrations from the National Geographic Sociery
European wild plant photos

Flora ol Lurope

Index of plant pictures by genus and species
Kohler's Medicinal Plants

Medicinal Herbs by Common Nume (LIW)
Mudhamal Phant Photographs by tenus
PharmaC’D - Fatmly Indes

Posonous plants

Stein s Virwal Herbarium

Visculur Plant mage Ciallery

hup://155 18710 1 2/images/photo_cd/

hupdwww helsink e ti/kmus/botpics.htiml
hup:felib.es.berkeley edu/photos/Tora/
hup:/fehilin6b.com/hrbmoore/lmages/Walcot atmd
hup:emliot.com/hrbmoore/NGS Tmages/NGS. hitml
hupe/www. gagg memail.com/Flora.hum

hup//utopia Knoware.nl/users/aart/index.himl
hup:ehilinat.com/hrbmoore/HOMEPAGLE/Genus lndex hitinl
hup:fwww.moboL.org/MOBOT/research/library/kohler/tuxa him!
hups/iwww . nnlnenlnenih, gov/poc/uwmbhg/comnumes. himl
hups//ehilianoo.com/hrbmoore/Images/JPEGS himl
hitpa//pharmaapy unizh. ch/CD-ROM/Famihien/Fumilien himl
hup://www anscicornelledu/plams/plants.himl

hipe/ilebox viedu/Torestry/wildlife/siemn/plants.himl
htpa/www esdlamuedu/FLORA/gallery/gallery _qguery-him

phytochemistry including Titerature scarch, and the
theory behind lub techniques (HPLC, TLC, extraction,
cle.). For more details contaet D John Wilkinson,
Senior Lecturer in Pharmacognosy and Phytochemustry.,
School of  Health,  Environmental and  Biological
Sciences, Middlesex University Enfield, Middlesex EN3
4SE United Kingdom. E mail: JW 1@ tsmail.net.

Conclusion

Internet is a rich source of information that can be
used for advancement in medicinal plant reseurch.
Identifying new cliass of drugs from natural sources
has challenged the pharmaceutical industry, the
promise  of  phytopharmacological — research 10
accelerae (o the pace of  discovering  newer
therapeutics has not been realized. The widespread
availability of information will enable rescarchers to
break harriers that currently limits drug discovery.
Immediate access to all scientific literatures has long
been a dream of the rescarcher: the web search
engines have made the large and growing body of
scientific literature and other information resources
accessible within seconds. Today the Internet has
presented the rescarcher with more effective tols tor
systematie literature search, this article will ease in
handling of existing  mformation.  In  developing
countries like India, much of the access o future
online environments will be cheaper and  broad
bandwidth through optic  fibre  cable  networks.
Computer literacy and Internet usage should become
an ntegral - component  of - phytopharmacological
education. as it plays an important role in drug
discovery process.
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