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RESEARCH AND DEVELOPMENT FOR NEGLECTED DISEASES

In India, diseases burden have been dvided ino
three major categories — communicable diseases,
matemal and chid heath condiions (together these
contrbuie approxdamately half the burden) and second
to these are the non-communicable diseases Lith
therefore is shouldering the diseases of bath —the
developed word (diabetes melius and cardovasouiar
diseases) as wel as thet of the developing world
(infectious and neglected diseases). The resurgence
o welaonidled dseases ke melaig, eshmeness
and ather vedorbame condiions affect the poar and
have beennegecedwaidwide asthey pimariy affect
the wealker sedion df the popuition
perinentio say et negecied dscases areagoup o
perasicandaherniediousdsseses HetheveusLely
been on low prioiy for the phameceviical secor and
pimariy affeds the poorest of the poor sedion of
community 3.

2 Haetwlbe

The neglected diseases such as lei
chagas disease, human African trypanosomiasis,
mealaria, tuberculosis and autoimmune deficiency
syndrome wreak havoc on the populations of the
developng wardl But: sgniicanty less atiertion hes
been paid on research and development of new drugs

for these neglected diseases. Though the global
spendingonhealthresearchhasincreaseddramaticaly
fom$30bionin 1986 $106 bioniodky,
dithsalocaionisbengspentontheheathprobles

of less than 10% of the worids population. In fact

only 10% of the worlds health research expendiure
ks incued on 90%% of the global health burden

now welestablished conoept of the 1090 gap

gap has led to the lack of drug development and
innovalive treaiments for the diseases diding the

poor.

The high cost of discovering new therapies has
discouraged global pharmaceutical companies from
invesing ino these norluoaive arees. As ares,
these neglected diseases are a persisient cause of
setious healh issUes o popuisions in the developing
oounties.

The economic burden of infectious diseases per
personmeasuredindsabity - asd B
i tnioe as compared D et in the estabished market
economies or the developed countries. Besides, over
40%ecfthehedlhyyearsiostinthedevelopngoounties
areatibuabieipcommunicable meiemal andperinaid
diseases, many of which never existed or have been
albuteradcated inthe esiabished marketeconomies.
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Research into new drugs for these diseases remains
inadequate and many of the current treatments have
inceasingly nefiecive, even though the communicable
diseases i resourceimied setings continue o cause
dsacer.

Ofthe total number of new drugs developed during
197510 2004 only 1.3% (20 new drugswere for ropical
disease and tuberculosis, which accounts for
approximately 12% of diseases burden (Box 1). These
fuesenpheszethebddinerssindugdedopment
for negected diseases and a growing gulf between the
development of drugs for tropical and nonHropical
dseasss, resUing nafaid imbebnce nthe reseach
tends This tend in the dug develpment s a resut
diheproitonieniedandpaiertdivendugdevelopment
sysiem, which does nat cater 1 people sufieing from
neglected diseases, as they are not considered a
profitable market. However, s najste maket
tet s resporebke for s sony see o alfais bt
publc poicy makers have also neglected research and
development of new drugs for these diseases 5. The
health needs and disease pattems of different
sodoeconomic groups and geographical locations are
dierent and therefore require diierert atienion and
programmes.
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NEGLECTED DISEASES: FACTS AT A GLANCE.

e 60 million people are at risk of contracting sleeping
sickness, but treatment options are few.

e Kala-azar kills 60,000 people each year, but the
most common treatment was developed in the
1930s.

e Nearly 1,400 children die every day of AIDS-related
complications, but existing methods to diagnose
HIV in infants are ill-adapted for poor countries,
and only a few paediatric formulations of
antiretrovirals exist.

e TB is responsible for nearly 2 million deaths each
year but treatment depends on increasingly ineffective
drugs dating back the 1950-1960s. The most
common test developed in 1882 detects the disease
only in 45-60% of cases.

e 340 million sexually transmitted infections occur
every year but many cannot be treated due to lack
of simple and reliable tests.

The Indian Cound of Medical Research (CVR) has
been concemed © this stuation and therefore joned
hands in the efiats © addess the podem of ek of
drugs for neglected diseases and mobiiise resources
for R&D directed towards finding new treatments for
people affiected by these diseases. Diugs for Negieced
Diseases hiisives (DND) wes esabished in 2003 by
2en painars—iour mgor pudc research instiLiions
from developing countries v iz (e nden Coud
for Medical Research, New Dehi (i) the Osinaldo Cruz
Foundationfiom Brad, @) the KenyaMedica Research
InsiLie; and () the Minsty of Hesth of Mielysa,

The remaining three partners are private research
oganisaions - the Pasteur Instiue, WHO's Specal-

Programme for Research and T ranng in Tropcal

Diseases-TDR (permanentobserver onthe DNDi Board);
and Médecins Sans Fontiéres (MSF)-the humarnitarian
medical aid drariy thet frst voiced the need for en
organisation such as DNDI. The Drugs for Neglected
Diseases iniiative (DNDJ), a Swiss Foundation, is
implementing a different model of research and
developmentthatdosely nvolvesthe countriesouched

by these diseases 6,

Each of the seven founding partners contributes
to DNDis operations with financial or inkind
contributions. DNDI aims 1o ke the development of
drugs for negedted diseases out of the marketplace
and encourage the public sector to assume greater
leooedly. ksmendgedveisibdeveopandmele
avabtedugsiomegededdseasesonancHorok
besis. TheDNDihesheenestabishedindevelopproeds
in response 1o the needs of neglected patients. The
DNDi aims to obiain between six 1 eight new drugs
andireaimenisbefore 2014, iorwhchitneeds binvest
realy 25 minUSddas To atbetsisyig
10 buld a needsdiven partidlo of shat, medum and
longterm R&D projedts, raising awareness about the
tssues and strengthening R&D capadly by canying out
proedss in countries where the diseases are endemic,

TheDNDialsowarkswihthephameceuicalindusty
and academics to speed up and manage the research
and development processes for drugs for neglected
dseasesandbaievesthatthephamaceuticalandbioech
sdoshae arde bpby nts pocess Threams
o work with developing countries for strengthening
be further enhanced by ocolaboration with developed
counties and finding solulions wihin the regons and
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not just subsidising developed country industry.

Although industry and academics develop medicines

ghbel dredionand prioriission dfipucheghhnesds

and prioies must be led by the public sector. For
promoating the development of drugs an open approach

compared to the patent has been estabished as higher
IpvelsaineledLeiopatypoedonhaverciesuied

in inceased drug R&D for global health needs. Wih
the collaboration with the world's largest medical
humaniarianorganisation-theMSHas

DNDi hes diect acoess o the redl needs of petienisin

the 2d as wel as 1 the distouion medharsTs o
medionesbecausethe DNDismanaoedvestiodevelop
dugs keeping in view the needs of the patiens.

foundngpertrer,

Collaborative Model

The DNDs men sdegts ae tet tis a vt el
orgarisation working dosely wih countries afiecied by
network of academic and industty expertise from bath
developing and developed countries. These experts are
exparience o treaiing negleced disease paiients, and
diug manufeduring capedty, uimetely move dugs
suckintrepipeinentheeatlysegesof developmen,
through dinical tigks © the pefients. The process of
drug development is costintensive and requires a
dedicated team and continued effort. It has been
in anmals studes have not been camed fowerd.

The DNDI parent group s based n Geneva, It also
hes regiordl netnarks in Asi, Aliica, Japen, inde.and
Lain Amarca tet adively advocae o te nieive,
provide nfometion onlocalexpertise and capedly, and
suppat DNDI proeds n the regiors. n is quest oor
new therapeutic opiions for neglected diseases, DNDI
also hopes b make use of the human and scentiic
resources of phammeaceutical and biotech companies
(large or small) wherever high-quiality research and
development fadiies are accessble. Phamaceutical
companiesare indispensableto DNDissuccess, asthey
Possess Vest repostories of moecules, the means o
move from development to industrial production, and
wih highly specigised teams of researchers.

The dsoovety of new poienial drug candidates in
expaimenal studes requires susiained research by a
dedcaiedteam, whichsexpensive, wihthe associaied

ik d posd atinaorg tewey bdadpiinb

adug Theseldionfomhitolead candoeierequies

synthesis and evaluation of various compounds. The
candidate selected s futher evaluated for its
phammacological and toxicological potential. fts
mutagenic, carcinogenic and genotoxic effects are
determined prior o humen adminstraiion for is saity

poke Trenetsages didddateaind
delasrevenedand eveleiedbyegbiostorusen
humans.

The DNDi is spreading its drug development
programmebyinvestingresourcesinabalancedpartiio
of prgedts & diferent Sages df the diug development
process. from early discovery research on new targets
and compounds and implementing a series of studies
oprepareacequateregstaiondossersontherapeLic
compounds used for difierent indications. This mixed
partio of long, medum and shoterm progeds W
aowte nighe b hae aquderandmoetange
impact

The DNDiidenifies promising proeds ntwoways—
byagaragcaksireasohesteriicoommuny
uveydpubehedieratieand poedve coniadwin
researchers in the field of infedious diseases. This
process ereles the sdentisis wih poenial inerest
and capadties 1o get involved in the development of
dug. Wih a proadive approach the partnerships are
eshad wh st ad il s rsluios o
work in colaboration 1 develop new molecuies

Portfolio

The DNDis current projects were identified by
responses 0 caks for keiers of nient for proposals
from scientist interested in research in negiected
diseases. These were evaluated by an independent
Saeniic Advisory Commiiee. The cabs also seve
draw the atiention of the sdentiic communty  the
need for more research on neglected diseases and to
cknify poeniel adboaive patners. DNDEs poget
poicoaurerhotisinertynoposaicieentseges
of development to address identiied needs for the
teaimentavariousdssaseske Vil meness
proects are subjected 1o continuous assessment and
folow up by DNDJ, and must meet the miestones. The
wark s 0 be compleied duing the gven tenure setby
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the Saentfic Advisary Commitiee in ader o recelve
continued DNDI assistance.

Each project is supported for an iniial period
(mutually decided between DNDi and the principal
nvesiceiors of the prgeds) and wl continue o be
managedbyDNDiandevaluatedperiodicaly.
wih poienial W be taken o the dug development
dage.

The DNDisefas bdevepapgettpatdoae
managed by a small Research and Development team.
By usng exding research fadiies in boh developed
and developing countries and by collaborating with
SGEniss in pubdic and priveie research inslivions,

Tre posd
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TUBERCULOSIS

e Every year, 2 million people die of TB and 8 million
people develop active TB.

¢ One third of the world is currently infected, and 16
million suffer daily from active TB.

® 95% of TB cases and 98% of TB deaths occur in
poor countries. The epidemic is expected to worsen
in the next few years, especially in Africa and southeast
Asia.

e Every year over 1.5 million people acquire active
TB in sub-Saharan Africa. This number is rising rapidly
as a result of the HIV/AIDS epidemic: TB is an
opportunistic disease that preys on HIV-positive
people whose immune systems are weakened.

e TBis a leading cause of death among people with
AIDS, and in some regions of Africa, three-quarters
of TB patients are HIV-infected.

e TB spreads through the air and is highly contagious.
On an average, a person with infectious TB infects
10-15 others every year.

¢ People infected with TB do not necessarily become
ill - the immune system creates a barrier around the
bacilli which can remain dormant for years. 10%
of infected people (who do not have HIV/AIDS)
develop active TB at some point during their lifetime.

e The currently recommended treatment is a drug
combination that must be taken for 6-8 months.

e Nearly 40% of the Indian population of all ages has
Mycobacterium tuberculosis infection, approxi-
mately 85 lakh people have TB at any given time
and 400000 die each year with tuberculosis.

. /

DINDi fadiitates the R&D process and strengthens R&D
capedly and capabily in dssase endemic regons via

the imdemerniaion dfis prgeds. Ths modd of mule

level cobboraionwll heb aooekeraie the R&D process

0 that afficed pelierts in pooer counties canhave

feser recourse 1o betier, more efiedive dugs.

In Incia. colaboration has been established wih
wherestenissarenvovedinsynhessandevaliaion
of patential compounds for neglected diseases. This
oolaboraionhesheenesabishedwihthe CenralDiug
Research Insiiuie, Ludkow and the Indien Insiiuie of
Chemical Biology, Kdkata. The prevalence of malaia
and leshmaniass in our country has been a cause of
concemastheseafiedtthe regons, whicharebadaard
and underdeveloped. The DNDI in colaboration with
IOVR B paing o e dric e D impkement
newer treatment regimens in the form of combination
drug therapy especially for malaria as has been
recommended by the World Health Organization 7,
medeby DNDitbaddresstheproblemafiackofefiecive
drugs for treaing mekeria and leshmeanesss, prevaert
nindaae hgighied n s wieup

MALARIA

Thedseeseudendimebias dioLkDasess,
because of the common symptom of fever and dynamic
reiLie ofthe dsease. The present nationdl sunvelance
sysems usLaly assess the trend of melaia rather then
eact buden of the dsease.

Thenumberofmalaria deathsintheworid hasbeen
estimated to be between 1.1-1.3 milion. Based on
repated data and the esimaies of populations et tisk
adteinadenceaes tsesiveed tathe melin
inadence in 2004 wes between 350 -500 miion cases.
Makaria is considered o be endemic in 107 countries
adenoes 8,

The tropcal Afica-south of the Sahara acoounts
for approximately 90 percent of the worlds malaria

dedrs. The Plasmodium falciparum mebastemost
dangerous predominantly ransmitted by vectors that
aehphyelitent Therestoihe 10V acasesarerepated
fomaouniies auiste Afita, Oftherg, neaty 3mion
cases are reported fom Inda and Paldsian.

Treciorly, entie Inda. s endermic for malaia

except areas 1,500 m above medial sea level (msl)
and some coastal areas. In 1953, 75 milion cases



January-March, 2006 5
/ \ At presert, i Inda malaria endemic regons are
unevenly distibuted across the country. Indes 8%
MALARIA popuation now ives in areas with low inadence of
malaria. Therestafthe 20%/6popuistionhas80%malaria
e Malaria kills between 1 and 2 million people every cases 8. Onssahasthehighestrumberofimalariacases
year. The most vulnerable are young children in and deaths in the county. The buden of ci 5
remote rural areas, pregnant women, and refugees. higher in Guiarat, West Bengdl, Chhatisgarh, Madk
e Malaria kills one African child every 30 seconds Pradesh, Rajasthan, Utiar Pradesh, Kamataka, Jnarkh -

and andandMaharasht a0  .)hteyea20Bida
reported 1.86milionconfimed casesand 1000deaths.
Ofthese,45%/60rabout850000 werecasesaffaldparum

e  Malaria is the first cause of death for children under
5 years of age

e Sickness and death from malaria account for 30- . . . .
maaria % . Faldparum malaia is emerging in India
50% of hospital admissions and a yearly loss of US el wih s linihe res bhe
$412 billion on the African continent | ini U0 chioroauine n

¢ Inmany African countries resistance to chloroquine

and sulphadoxine-pyrimethamine (SP) is so high
Ofice esfimates sk imes more cases of makaiia. The

that both drugs are virtually useless. For example,

in 1999, Tanzania had chloroquine resistance rates we ety i e foures for posive mebia cases
from 28-97%, Kenya 66-87% and Uganda 10-80%. repored by the Nelorel vV edor Bome Disease Conta
¢ In India the falciparum and drug resistant malaria Progarmme may be party becaLse the buk of maetia
o ] - cases ae tregied by the pivaie padiioners as ever
fs .rlsmg and there is un(.ierreportmg of the cases as cases and not |0 healh
it is not mandatory to file data by private sector.
Drug resistance may be defined as the persisience
& /) dfpoesies dler tectmert by an animeiel. Diug
ressencenidais mody agaist dooguine asts
wih 08 milon desths were repored fom inde, Wi tgmaehi s'bvd“e”'d g m“; aheiseesae
launching of the National Malaria Control Programme
and the infroduction of DDT, the cases dropped to The WHO has recommended combining of
02 milion in the 1960s and the entire country wes conventional antimalarial drugs with artemisinin
brought under the National Malaria Eradication chiveives ke ad atesuree or e tedment o P,
Programme (NMEP). However, therewasaresurgence fgaum mebia 7 Thersionekesthaioomaningdugs
and 6.47 milion cases were reported in 1976. wihindependentmodesafadionimprovesthereficacy.
Conseguent to this, major changes were infroduced Thecombinationalsohejpsinretardingthedevelopment
byiiatingamodiied plan of operation. The conoept of resistance because of the mutual drug proedion as:
of voluntary managed drug distrbution centers and the modes of adion of bath the drugs are differert.
fever treatment depots was introduced °. Trskdb The conoept thet the developmernt of drug resistance
impovementinthemalariasitiaion,andmealariacases coud be prevented by the combination of drugs with
stabiized at around 2-3 milion cases from 1983 independent modes of acion wes developed fist wih
onwards. However, the dedne wes in wax malaria respedivhetesimentoiitberouioss andbieradoped
and the proportion of P. faldparum has gradually for prosy, cancer and AIDS therapy. The possdy
increased 1o about 45% by 1996. The increase in Pf that animalarial drug resisiance could be prevenied
percentage could be due to number of causes v iz, by the use of combinations of unrekated antimalarial
environmental changes, inadequate treatment, and drugs was pioneered by Peters 8,
inadequatefineffective intervention measures for ]
ransmission cortrol. The proporion of Pf cases Deta fom WHOITDR tias shoned thet acing ora
total makaria posiive cases duing the period 1996- atasme.baSamdanrmHelv\esb.erEKHn
2001 has been around 479 bt this does notindude tems of improved eficacy and reducing gametocyte
the cases treated by the private and ot for proft catege 8. Eficacy in absoute terms was, however,

healh senioss. relsted 1o the eficacy of the partner diug. Honever,
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Table. Results of amodiaquine alone or combined with oral artesunate (4mg/kg/d x3d) for
the treatment of falciparum malaria in African chidren.

Kenya Senegal Gabon
AQ/AS AQ AQ/AS AQ AQ/AS AQ
N=200* N=200 N=160 N=161 N=110 N=110
Cure rates 175/192 140/188 148/160 147/157 92/04 86/96
Day 14 (91%) (75%) (93%) (94%) (98%) (909%0)
Cure raes 123/180 75/183 130/159 123/156 80/94 70/98
Day 28 (PCR (68%) (41%) (82%0) (79%) (85%) (71%)
uncorrected)
PCR 144/180 98/183 85/94 77/98
cormected™ (80%%0) (54%) (89%0) (77%)

*N = number recruited
* Missng PCR data = falures
Piat P

the usefuiness of artesunate (AS) based combinaions
remains o be estabished in sub-Saharan Aflica, where
malaria transmission is much more intense than in
southeast Asia. The data for the three siudies of AS
combinedwithamodiaquine(AQ) are presentedintable.

Based on the promising results, artesunate (AS)

combined with amodiaquine(AQ) seems to be a good
candidate to develop further as a fixed dose. Inthe

eg  Buund,

Cameroon, Equitorial Guinea, Gabon, Ghana, Liberia,

Md SoT  ome, Siemra Leone, South Sudan, Zanzibar,
thecobiserdfatesunaie andamodeguine asnaiiondl

poky.

Thereasonsforincreasedacoepiancesoffixeddose

combinations, ingeneral and the ASAQ and ASMQ fixed

s npatLbr, D

pelrs ae asdons
Fewner ehies b ele
Drug regimen easier o understand

Dugreg o il
b diden

Both components are taken together, once a day

Reduction in the daily dose of MQ may reduce the
incidence of dose related side effects

There is no need to time the doses with food

values : 1<0.0001, 2 =0016, 3<0.0001, 6=0.02

LEISHMANIASIS

Leishmaniasis is endemic in 88 countries with
an estimated 350 million people at risk.

Around 2 million people become ill with
leishmaniasis every year. Only 30% of this
number is officially reported.

An estimated 12 million people are currently
affected by leishmaniasis in its different forms.

The most severe form, visceral leishmaniasis
or kala-azar, is a fatal disease. Without treatment,
all of the estimated 500,000 people affected
annually will die.

In 1999, 57,000 deaths were reported due to
VL, but the real number is thought to be
significantly higher.

Ninety per cent kala-azar cases occur in five
developing countries: India, Bangladesh, Brazil,
Nepal and Sudan.

Kala-azar also occurs in Europe. In Southern
Europe, over 1,600 people have been
diagnosed as infected with both kala-azar and
HIV up to early 1999. Intravenous drug users
represented 71% of this number.
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hidaDN\DiardIOVRae risrgadrcaiel
to evaluate the combination drugs therapy as
recommended by the W afd Health Oraganisation Tw o
FACTS) - artesunate-amodiaquine (AS/AQ) and
artesunate-mefloquine (ASMQ) have been developed
by DNDi and wl be avalabe by the end of this year.
These t8sts offer gesier dnoce D peiers and wl
costapproximately 50% less compared to curent ACTs

The DNDis innovative F ACT project has brought
together academic, public and private partners from
around the world. Europe's leading drug maker, S
Aventis, Wl develop AS/AQ for sub-Saheran Aficaand
Indonesia.Farmanguinhos, the public pharmaceutical
branch of the Oswaldo Cruz Foundation, Brazi wil
produce ASMQ for Latin America. The ICMR has taken
ked b e cooldig drical il wh DNDI o
evalating the dug eficacy of these combnations in
hfornmeba.

Leishmaniasis

Kala azar or viscerd leishmaniasis (VL) hes re-
emerged from near eradication. The annual estimate
for the incidence and prevalence of kala-azar cases
walwicke 5 05 mion and 25 mion, respedively. It
sendermichB2counties Ofhese, 90%oaftheconimed

cases occur in India, Nepal, Bangladesh and Sudan B,

hdg tsasaos pddamin Brer, W est Bengd
and easiem Utiar Pradesh. There s undereporting of
cases as the dfical figures are kely o grossly
underestimate the adtual cases as a large number of
pelients are tesied by e piveie heglh polessoneks.

Unireeted cases of kebrazar are assocaied wih up o
90% martalty, which with treatmernt reduces o 15%.
BEven in spedsized hospias motally s approdreigly

34% It is aks0 assodaied wih Lp 1 20% subdnicdl
infection. Lymphadenopethy (enlargement of the ymph
gas), a mepr preseniing feetuie n indau s he
posddly df a new vedor ar avaiart of he desese.

The widespread coexistence of malaria and kala-azar
in Bihar may lead 1o a dificulty in diagnosis and
nappropriate reatment. In addiion, reports of the
organism developing resistance to sodium antimony

guoonaie-themandugforeaimentofkalaazanwoud

meke is eradication diicuk Spraying of DDT hejped

in contrdl of kalarazax; honever, teeae s d

the vedor Phlebotomus  argentipes developing

resistance 22 . A combination of sandfly control,

detecion and treatment of petients and prevenion of
dug resistance is the best approach for controling

23

AIDS

AIDS is caused by the human immunodeficiency
virus (HIV).

Worldwide, 60 million people have been infected
since the AIDS epidemic began.

Of the estimated 40 million people currently infected
with HIV, 28 million live in sub-Saharan Africa.

AIDS carries a pervasive stigma in many societies.
HIV positive people are often rejected by their
families, fired from their jobs, and even denied care
at hospitals.

AIDS cripples the economic development of entire
countries, because it often strikes people during their
most productive working years.

The disease has orphaned thirteen million children.

The high numbers of AIDS patients further strains
already overburdened health care systems.

AIDS can be treated with antiretroviral drugs that
stop the virus from replicating, but do not kill it. This
treatment is still not widely available in developing
countries.

The degnoss and treatment fdlow up of patienis
sadekegeiorthedodosaspreseryhetesment
perod s Wertyeht cays. The degnoss i 1ouinely
done by goeen agieie, which s diikand invesve
procecire requiing a besc dnc nfiastrudure. The
dugs avabie for VL wih estided eficecy ae d
parentera and an oral drug mitefosine has recently
been approved in India. The mostextensively used and
l now the mainsiay of therapy are antimonial dugs
that are highly toxic and cannot be used due to
development of resistance. Amphotericin B and
pentamidnearesecondinediugs, whicharemoretoxic
and dificut o adminster.
fomuaion dfamphoieidn Beessiocad efedve
butisveryexpensive Paromomycnisanctherinedable
dug, which 5 undergoing dinicdl tidl and hes shoan
promising efficacy but needs further post marketing

The newer liposomal

To reduce cost, duration and development of
resisiance, the combination of the anHeshmaniess
dugstheimmedie need of petiertand goal o DNDL
Forvisoerd leshmanisis the DINDI hes inden partners
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Tor generaing the elicacy and saigly deia wih respect
tothe most appropriste combinations that are approved
bytheregusns and stenticalyvelosied. ThelCOVR
andDN\Diwlaokbosenaondudinghednicaltels

for evaluating these combinations.

India’ role in the Future; the Road Ahead

India has shown its innovative capacity in
developing manufadiLiing processes for drugs, which
require a subsianial knowledge of chemisty and is
gppication. This capetlly hes been gplly gpplied O
provide medidnes at a lower price o the developing
woid. This is an area where avaiable knowledge can
be uiized o provide oost effective diugs for the
negiected diseases. The vision for drug discovery n
ind bdks dear as t can be souced wih tediordl
strengths in informatics and chemisty combined with
emerging strengths in structural biology and post-
genomic technologies. A few Indian instituions and
companies have already had global impact on drug
innovation; reveal the success factors and future
promee for s sedor n inda This can be further
enhanced by working together with the best minds at
g bd

indeissierghisrgenumberaiddedsaeniss
and exodlent fadiies wih the countrys large and
diverse population. The advantage India has is the
capadty and developing capabiiies in the feld of
tigks from phase | through IV s gpprodmetely S0
6% kess n Incia

The Govemment of India is supporting further
dnicdl tigks by updaing the Scheduie 'Y, Dugs ad
trials throughout the country. Provisions have been
made and guidelines prepared for recombinant DNA
and ather produdts, which could be a major incentive
nich

india hes 0 eqpand s aldlly and experise, fom
generic and speciality contract manufacturing to
innovative drug discovery and development in its awn
right. ICMR, through its colaboration with DNDI is
shaping the vision for drug development and
to innovate drugs for neglected diseases thereby

helongdeareasethedspartyindseaseconiolbetneen
varous economic strata of population.
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ABSTRACTS

Some Research Projects Completed Recently

Comparative cost analysis of health expenditure
between tobacco smoker and non-smoker families
in an urban slum

Afamiy besed sudy wes caried outinwerd 23 of
of heterogenous culiure of low sodo-economic groups
sheigtesomelesye. Thesmdesimies(1729)
were treated as experimental group whereas non-
smokers(1463)and controlgroup, sekeded onthebasis
of vandom sampling. The aim of the study was to
determine the aosts in relaion 1o health expendiie
amOong tobacco smokers and non-smokers as well as
find out the cost component of famiy expendiiure in
relaion o health for smokers and nonsmokers.

The study revealed thet the number of agaretes
smoked dd natsgniicanty cange nthe experimental
goup exoent in two cases, there was a redudion in
dler svere aiads ofrondhis. Nevertheless burden
of the diseases due to smoking was found to be
increased with consequent increase of economic loss
because of cumuiaive efiedt of smoldng for 3 yearsit
was noticed thet in famiies who reduced the smoking,
the moridly of smoker as wel as the famly members

a0 reduced sgnfying smoking s cortouiale o

On the other hand, among the smokers in the
experimental groupwho continued smoking, the number
inoeesed sgnicarty (POCE) then the pravios years
consequently enhancing their expenditure. These
smoking, the smokers do suffer from repeated chronic
obstrucive pumonary disease (COPD) leadingtosevere
emphysema resuling in permanent disabiity causing
lossowakandiossofeamingsinecdioniormartadly
ot

The sudy dd show thet on average aost ofness
inexperimental groupwasmorenatonlywhencompared
to contral group but akso in subsequent phases.

Thus the study reveals dearly that continuous
smakngforyearsdodamegetheheathdtheindvduas
implcating hgher and higher aost of iness compered
to nonsmokers.

The morbidity patiem due to smoking wes almost
same, except proparionalincrease inthe maoraidiy due
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U,  comnary head disease compared to the previous
phases. Thiswes due b continuous efiect of exposure
from smoking.

S. Mukhopadhyaya
Professor and Head
Management Research Health
Care and Hospital Management

Reversal of multidrug resistance in cancer by
the application of new resistance modifying agent

RMAs were capable of overcoming MDR i nvitroadi n
Vo.  ThemostimportantRMA, CUNG increaseslifespan
dihedugressianticancerbeaingSissmceioneatly

323% (T/IC). the Mechanism of resistance reversal

properties of the RMAs has been worked out and
comparedagainsttheapproved RMAs. Anather potenial

RMA, Cobalt N-(2-hydroxy acetophenone) glycinate

(CoNG) overcomes MDR n 0. Capper N{2+ydroxy
acetophenone) glycinate (CUNG) showed maximal

potentialas RMAN \i0. CUNG, and some other RMAs
showed gutathione (GSH) depleing properies and the

RMAs affected the celular expression of GST, MRPL1,
MRO2, gsiai, gstimu in EACDox aswel as ather ogls

and thus achieved reversal of MDR. CuNG and some

e s s it vl ra ey argenicoompounciskeaalbis(phenyhydoamic
. ) J . RWs) acd (OBPHA) tested against P -gp expressing CEM-ADR

Sy of Stuctre oy resionshp and deveop ok OBPHAWerebLrdobeclediven P gpmedated
effective chemotherapy by overcoming multidrug MDR Metal cheles hening the poteriial as RVA were
fessanee. reported for the fist time. The enfie signaing

Some novel resistance modifying agents based on mechansm invoing dug resssiance and s reversal
organic mokecues, Schifis bases and metal complexes by CuNG/CONG, e equesfersidy. This mey
of Schiffs bases were developed. These organic provienendeadsnongongightaganstVDRIncanoer
compoundsandmetalchelaieswihorgaricigandswere as novel target proens may be: discovered.
synthesized and their struciures elucidated through SK. Chaudhury
Oetaled peciosoopc studies ke wy, ir, proion NMIR, Serior Scertic Oficer & Head
CI3NMR, LC-MS, EPR. The novel RMAs were tested D of Environ
agprgtanumberdfdug ressant cancer cllines ke Cari S&T .
EAC/Dox, S 180/Dox, 3-LL, CEM/ADR1000 (P- Chitararien Nai :; ) %
Glyooproteirn-BExpressing TCel Acute LymphoblasicCEM Kok
Leukemia Cels), HLGO/AR (m p-expressing). Al these

ICMR NEWS

Thefoloning meetings ofvarious edhrical goups/ TF on Human Genelics Poeds — January 23, 2006
commitiees were held:
Task F orces (TFs)/Expert Groups (EGs)land other Core Commitiee on Newrology Fenuay 7, 2006
Meetings

EG on Task Force Proect on Feuaty 10, 2006

TF on Geretic Basis of January 6, 2006 Merial Health Service
Raica Community Modes in Disaser
TF on Jai Vigyan Misson January 11, 2006 Eathouake)
Mode on RF/RHD afiecied Popuision n Gugret
EG on Urban Mental Health January 13, 2006 Project Review Committees (PRCs):
Problems and their
Senvice Needs PRC on Otorhinolaryngology January 16, 2006
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PRC on Orthopaedics, February 1, 2006
Adverse Drug Reaction,
Biomedical Engineering
PRC on Oral Health February 20, 2006
PRC on Pharmacology February 23, 2006
Special PRC on February 25, 2006
NortvEast Proeds
Participation of ICMR Scientists in Scientific
Events

Dr. RB. Colah, Deputy Director and Dr. Aa
Nadkami  Research  Officer, e d
Immunohaematology, = Mumbdi, particpated in the X

Intemational Conference of Thalassaemia and
Haemoglobinopathies and Xl Intemational TIF
Canference for patients and parerts at Dubai (Januaty
710, 2006)

Dr. D .SDineshReseachOficer,Ra endaMemonia
Research Institute of Medical Sciences, Paina,
pariidpated in the | KALANET meeting at Antwerpen
(January 24-30, 2006).

Dr. K.VR Sama,DeputyDrecorandDr.
Rao, Research Officer, Neiord elLie dFNLEin,
Hyderabed, particpated in the Review and Evaluation
meeting on the Regional T raining Course on Inter-
Sectoral Food and Nutiiion Plans and Polices, at
Johannesbury (January 30-31, 2006).

G.M.Subba

Dr. R Rama Kiishnan, Asssiant Diecor, Nelor”
InstiLie of Epdemicogy, Chemal paridoeied nthe
Conferenceon T echnical Consultiation on HIV Vacodne
atr ielDesonatNewY akJanuary31-F ebruary
22008

ShiP S Sheh, Ressach Officer, Nerelrele
oMidy, P une, paricpetednameetingio Penand
Discuss expetiments wih Dr. Mriaatersled
Tropical Medione, Negasaki Unversly (Fetuaty 5-10,
2006).

Dr. Smia S. K ukami, Senior Research Officer,
National AIDS Research Institute (NARI), Pune,

perticpeied in the Good Clinical Laborainry Pracices
Workshop at Johannesburg (February 6-8, 2006).

Dr.Dgasu, Deputy Drecor, Nerdreled
Cholera and Enteric Diseases (NICED), Kolkata,
participated in the VIl Commonwealth Congress on

Dr.HemaJoshi Asssant Dieot,
o Metaia Research, Dehi, parciosted in he mesting
dTafenoquine P. uex  Advisory Board at Bangkok
(February 13-14, 2006).

DrRJ. Yadav, Depuy Drecor, Neird el ie
of Medical Statisics, New Dehi, pericpated in the
training of WHO in Epdemiclogy and Biosiatisics at
Khon Kaen Universiy, Thaland (Januaty 16-F ebruary
24,2006

Dr.SM . Mehendaie, Deputy Diecor (SeniorGrade),
Dr. AR Risbud, Deputy Direcior,[r. Seema
SeniorResearch OficersDr. SmiaJoshandDr.Shech
Goaboke, Research dficers, NAR), Pune, participeted
in the Annual HPTN meeting at Washington, D.C.
(February 1824, 2006).

Dr.SK. Niyog, and Dr. T. Ramamurthy, Deputy
Dredors, NICED, Kakela, paridoeted in a dsoussn
wih Pof.SY amasaki, Professor of Prevention of
Iniemaiional Epdemics a Osaka Prefedure Universly,
Osaka, Japan on characterization of Antimicrobial
Resistance among Enteric Pathogens (February 20-25,
2000).

Nerelree

Sahay,

Workshop

A WHO Workshop on Prevention and Control of
Noncommunicable DiseasesandDietwasheldatBaroda.
(January 24-25, 2006).

Appointments

Dr.SK. Bretadhatye, DiedordfCounds Natiordl
InsiiLie of Choera and Eneric Diseases, Kakaia and
a World Famous Scentist on Diarhoeal Diseases took
over as Additional Director -General of ICMR w. ef.
February 22, 2006.
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Childhood Hodgkin's disease: Role of Epstein-
barr virus association, cellular proliferation and
apoptosis parameters in relation with the treatment

outcome

A retraspective study was undertaken to elucide
in Indian chidren with Hodgkin's lymphoma (HL) and
ther respedive conebions wih dical, pahoogical
faciorsandirestmentoutcome. Parafinembeddedlymph
node (L) biopsies of previously untreated chidren
diagnosed with HL from 1991 to 2003 were stained
immunohistochemically with primary monaoclonal
antibodies against CD45, CD20, CD45R0, CD15and CD30
aniigens for WHO dassiicaiion, MPB-1, bek; b2 and
p53. EBV was detected by immunohistochemistry (HC)
andinsiuhyhidzaion (SH). Apogoicindexdfiumour
cebwesdded edrioLe. Paiensweetesiedwin
chemotherapy alone and analysed for response and
e
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