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and reproducible cures. Once the key molecules in carcino-
genesis are identified, pharmacological intervention using
drugs designed to suppress the actions of the 'dominantly
transforming genes' or to mimic the actions of tumour
suppressor genes is a distinct possibility.
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Treatment of Malaria:
The future armamentarium

Sarma PS (Jawaharlal Nehru Hospital and Research
Centre, Bhilainagar, Madhya Pradesh, India.) Norfloxacin:
A new drug for treatment of falciparum malaria. Ann
Intern Med 1989;111:336-7.

SUMMARY
The author has performed an elegant and simple clinical study
on 9 patients (7 males and 2 females; mean age 28.1 years)
admitted to hospital with falciparum malaria. The diagnosis was
based on the finding of asexual forms of Plasmodium Jalciparum
in the peripheral blood smears. Pre-treatment parasite count
was performed in every case and ranged from 13 x 109/L to
236 x 109/L. Severely ill patients such as those with cerebral
malaria and levels of parasitaemia of above 5% parasitized
erythrocytes were excluded. Oral norfloxacin was administered
in a dose of 400 mg 12 hourly for 3 consecutive days. The
response of fever, spleen size and parasite counts were recorded
according to a protocol.

The mean parasite clearance time was 46.4±11.4 hours and
mean defervescence time for fever was 40±13.8 hours. The
palpable spleen in 5 patients was no longer felt after a mean
duration of 42 days. In a total follow up period of 35 days none
of the 9 patientsshowed any recrudescence of infection. No
major side-effects of drug therapy were observed.

COMMENT
In the 1960s, as a result of a concerted international
campaign, malaria was almost eradicated using quinine
and chloroquine against the parasite and insecticides
against the mosquito vector. However, the parasite has
become resistant to these drugs and the mosquito to insecti-
cides. All of Indonesia and nearly all of India are now
affected by chloroquine-resistant P. falciparum. Further-
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more, resistance to the first line alternative combination,
sulfadoxin-pyrimethamine, has also become a major
problem to a degree that precludes its routine use in the
treatment of falciparum malaria.'

There has been an urgent need to develop new anti-
malarial drugs and in a major programme the Walter
Reed Army Institute, USA tested more than 300000
compounds. Only a handful qualified for clinical develop-
ment, and only one-mefloquine-has enjoyed broad
clinical application in certain regions.? However, resis-
tance to this drug has been observed in southeast Asia.
Halofantrine, one of a class of aminoalcohols, the
9-phenanthrenemethanols, was first identified as a poten-
tial antimalarial compound during World War II. However,
commercial development was initiated only in 1983. It has
several advantages, it is active against chloroquine resis-
tant strains, it has a mechanism of action different from
quinine and mefloquine and has a unique effect on the
mitochondria of the parasites. However, it is poorly
soluble in water and thus there are variations in its bio-
availability. It is only slowly absorbed from the gut and is
expensive. It is thus unsuitable for mass use in developing
countries. Further, reports of cross-resistance between
halofanthrine, mefloquine and quinine have recently
appeared.v'

The fluoroquinolones, a new class of compounds, have
received widespread attention in the treatment of bacterial
infections. These drugs include a fluorine atom at position
6, together with a basic substituent at c7 on the quinoline
nucleus. These have been associated with antimalarial
activity." Norfloxacin has been shown to have equal
potency in vitro against both chloroquine susceptible and
chloroquine-resistant isolates of Plasmodium [alciparum,"
The report by Dr Sarma of his clinical experience with
norfloxacin provides an important extension of in vitro
observations and underlines the antiplasmodial activity of
the fluoroquinolines. However, this preliminary study
does not answer some other important questions on the
effectiveness of fluoroquinolones in non-immune patients,
on multi drug resistant P. falciparum and in preventing
recrudescence during a longer follow up period. -,

REFERENCES
1 Chwatt Bruce U (ed). Chemotherapy of malaria. Geneva.World

Health Organization, 1986:3-7.
2 .Harinasuta T, Bunnag D, WernsdorferWH. A phase II clinical trial

of mefloquine in patients with chloroquine-resistant falciparum
malaria in Thailand. Bull WHO 1983;61:299-305.

3 Cosgriff TM, Pamplin CL, Canfield CJ, et al. Mefloquine failure in
a case of falciparum malaria induced with a multi-resistant isolate in
a non-immune subject. AmI Trop Med Hyg 1985;34:692-3.

4 Webster HK, Boudreau EF, Pavanand K, Yongvanitchit K, Pang LW.
Antimalarial drug susceptibility testing of Plasmodium falciparum
in Thailand using a microdilution radioisotope method. Am I Trop
Med Hyg 1985;34:228-35.

5 Midgley JM, Keter DW, Phillipson JD, Grant S, Warhurst DC.
Quinolones and multiresistant Plasmodium falciparum. Lancet
1988;2:281. ,

6 Divo AA, Sartorelli AC, Patton CL, Bia F. Activity of fluoroquino-
lone antibiotics against Plasmodium falciparum in vitro. Antimicrob
Agents Chemother 1988;32:1182--6.

ANOOPMISRA
New Delhi


