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JD 
rug discovery has 
formed the basis of a 
number of medical 
adventure stories 
known to schoolchil-

dren. The stories of Or Paul Ehrlich 
and his "magic l?ullet," and of the 
green mould that fascinated Or 
Alexander Fleming and led to the 
discovery of penicillin, are classic 
examples. Careful research, laborious 
chemistry, the screening of thousands 
of compounds - and a touch of 
serendipity (the happy accident) -are 
still the main ways of drug discovery. 
But the development process doesn't 
end there. 

Drug development is a lengthy, 
costly and risky undertaking. The 
industry may spend up to US $150 
million over perhaps a 15-year period 
to develop a new drug, yet many drugs 
will fail late in the development process 
or may have to be withdrawn soon 
after their introduction because of 
unanticipated side-effects. Although a 
company may claim a patent on the 
basis of a drug's chemistry or produc
tion route, such patents normally last 
for 20 years - leaving only a few years' 
patent protection after a drug goes on 
sale during which the company can 
seek to recoup its investment. 

When we consider drugs against 
tropical diseases - especially those that 
mainly affect the poorest communities 
in some of the poorest nations - the 
chances of a company recovering its 
investment on such new drugs will 
appear most unlikely to such a com
pany's market analysts. On the multi
billion dollar world pharmaceutical 
market, sales of drugs against tropical 
diseases contribute far less than one 
per cent. 

Yet new drugs are being developed. 
Indeed, the pharmaceutical industry 
invests a much higher proportion of 
turnover in research and development 
(R and D) than most industries of 
comparable complexity. Merck, for 
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example, the largest of the drug com
panies in terms of total drug sales, 
currently spends more than $700 
million a year on Rand D. 

Often the fruits of drug research, 
although originally directed against a 
different disease, may also find an 
important use against one of the 
tropical diseases - Merck's ivermectin 
(Mectizan) is a good example. Origin
ally developed as a veterinary anti
parasitic, ivermectin has been jointly 
developed by Merck and WHO 
(essentially OCP and TOR) to become 
the drug of choice against onchocer
ciasis. It may prove equally useful in 
treating lymphatic filariasis. 

List of new drugs 
To a large degree, TOR acts as the 

catalyst between academic researchers 
- in universities and in industry - and 
the development power of the phar
maceutical industry. The list of new 
drugs developed with TOR support is 
already impressive - ivermectin for 
onchocerciasis, multidrug therapy regi
mens for leprosy using dapsone, rifam
picin and clofazimine, and mefloquine 
and halofantrine to treat multidrug
resistant falciparum malaria. Many 
other drugs are likely to become 

available in the near future, thanks to 
the close collaboration between TOR 
and the pharmaceutical industry in 
advanced development, field testing, 
registration and distribution. Future 
success will depend to a great extent 
on TOR's ability to provide mechan
isms that encourage industry participa
tion and investment in the 
chemotherapy of these diseases. 

Historically, plants and animals have 
been a rich source of medicinal 
substances. Quinine, extracted from 
the bark of the cinchona tree, is 
perhaps the best known "natural" 
antiparasitic drug. It is also an excellent 
example of a compound that gave 
scientists the vital clue to the design of 
synthetic antimalarials based on the 
quinoline nucleus - including chloro
quine, amodiaquine and primaquine, 
as well as the recently introduced 
mefloquine and halofantrine. 

Other drug developments have 
stemmed from basic research into the 
biology and biochemistry of the target 
parasites, or from fundamental studies 
of biochemical pathways. Or Gertrude 
Elion, currently Chairman of the TOR 
Steering Committee for malaria che
motherapy (CHEMAL), along with Or 
George Hitchings, received the 1988 
Nobel prize for medicine for their 
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important research on folic acid 
metabolism. This work led directly to 
the development of antifolate com
pounds which have become important 
as anticancer drugs, antibacterials and 
antifungals, as well as antimalarials. 

In recent years, a revolution of 
scientific technology promises a range 
of new tools for drug discovery and 
design. TOR has supported a diversi
fied programme of fundamental 
research into the target parasites at the 
molecular level. Knowledge gained 
from this research has already identi
fied many biochemical differences 
between parasite and host cells which 
can be exploited for the design of 
selective drugs. To date, over 100 
parasite genes have been cloned and 
carefully analysed. For example, two 
genes cloned from Plasmodium falci
parum have been shown to be 
amplified in chloroquine-resistant 
parasites, and appear to be directly 
involved in the process by which 
resistant parasites excrete chloroquine 
and thereby escape its antimalarial 
action. 

Following the recent discovery that 
calcium channel-blockers such as vera
pamil and desipramine can reverse this 
process of chloroquine resistance, 
TOR now supports further research 
into this mechanism of resistance and 
the design of improved resistance
reversing drugs. This has opened up 
entirely new opportunities for drug 
discovery and design using the new 
tools of molecular biology. 

Recent developments in chemistry 
and molecular biology provide the 
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basis for techniques of "molecular 
modelling" which aim to design drug 
molecules on an entirely rational basis. 
By identifying, isolating and purifying a 
parasite's drug receptor molecule, a 
pure crystal of this receptor can be 
analysed by x-ray crystallography to 
determine its three-dimensional atomic 
arrangement. Using this information 
(and very large computers with three
dimensional graphics), chemical mole
cules can be designed with a shape 
that binds to that receptor and exerts 
the required action. Already this 
approach has helped our understand
ing of the mode of action of some 
traditional anti-parasitics, such as 
suramin used against African trypano
somes, and the "designer" technology 
is rapidly evolving. 

The continuous efforts of TOR and 
its collaborative partnerships with 
industry and research institutions 
throughout the world are bringing to 
light many new candidate drugs. Some 
of these may fail as increasingly 
stringent clinical assessments of safety 
and efficacy are made, but a number 
have advanced sufficiently to justify 
optimism. 

Therapy of severe malaria should be 
improved by better strategies for the 
use of quinine and by introducing 
artemisinin derivatives; drugs to modu
late chloroquine-resistant malaria 
should soon be available for clinical 
evaluation, and an improved analogue 
of primaquine will also soon enter 
clinical trials. For leishmaniasis, 
improved treatment regimes of anti
monials will be introduced, and corn-
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bination therapy may further improve 
treatment efficacy. Trials of ketocona
zole suggest that this antifungal may 
provide effective oral therapy for some 
forms of cutaneous leishmaniasis, and 
trials of a topical ointment based on 
paramomycin are showing promise. 

Operational use of ivermectin to 
treat onchocerciasis is being expanded, 
and clinical trials of this drug against 
different forms of lymphatic filariasis 
are currently in progress. Clinical trials 
of eflornithine continue to show 
success against Gambian sleeping 
sickness - particularly in late-stage 
cases with neurological involvement 
that usually resist treatment. And for 
leprosy, there are now several new 

. compounds entering clinical trials. 
But all these developments would 

remain mere curiosities if the develop-
. ment process were interrupted. That 

development process only begins with 
the research, design and identification 
of new compounds. It must then 
proceed through the long sequence of 
testing, testing and more testing, 
before registration can be granted. The 
testing still continues as the product is 
evaluated on a progressively larger 
scale, and even after the drug is put on 
the market or placed into operational 
use. This is why the symbiotic part
nerships between industry, the 
academic world and - in the specific 
case of tropical diseases - TOR are so 
important and must continue. • 
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