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ABSTRACT

Sporozoite-induced infections in rhesus monkey are useful for establishin
mo;le[s for causal prophylactic and anti-relapse screening test systems Exf
perimental transmission of sporozoite- induced P, cynomolgi B infection thr.ou h
rhesus moqkey has been maintained successfully since 1982 by serial cycﬁc
passage, using A. stephensi as vector. The radical curative dose of primaquine in
th[s model had be_cn found to be 1 mg (base)/kg x 7 day (by oral route), which
gives ].00% curative rate. Chloroquine used as companion blood schizo;uocide
with primaquine was cgrativc at 3 mg (base)/kg x 7 days. A short 3-day treatment
schedule with primaquine as reference drug had been standardized for evaluation
of‘causa! prophylactic activity of potential antimalarials. A dose of 1.78 m /k
primaquine (base)}c 3 days (days - 1, 0 and +1) had been found to be C(;nsistcgrltlg
curative. Sporozoite-induced P. cynomolgi B rhesus infection is the uniquz
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. A new 8-aminoguinoline derivative (CDRI 80/53 L.3-
d:hydrq~2-furanyl)—N4~(6-methnxy—S-quino]inyl)I. 4-).pt[::tage?iiilr¥|1i:esl-
synthesized at CDRI, Lucknow, showed causal prophylactic activity at 3 l(;
mgfkg X_B dqses (ondays -1, 0 and +1) against sporozoite-induced P cyr:omo'! ]
B lr!fectmn in rhesus monkeys. This new compound also exerts ;lnti- 1 -
(radical curative) activity at 1 mg/kg x 7 days, e
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Methemoglobin toxicities of primaquine and compound 80/53 were com-
pared in beagles. Primaquine administration at 3 mg/kg for 7 days produced
significantly high (P < 0.01) methemoglobinemia and the levels increased
10.55-fold, while compound 80/53 (at 3.75 mg/kg x 7 days) produced only
3.2-fold increase in metHb (P < 0.02). Judging from metHb toxicity levels in
beagle dogs, the new compound 80/53 is 3-4 times safer than primaquine.
Compound 80/53, the potential anti-relapse drug, has entered phase II clinical
trials at CDRI.

INTRODUCTION

Iiven before the discovery of tissue phase of malaria by Shott and Garnham (37),
the relapses of P. vivax had been well known, Garnham (20) proposed that relapses
were cauned by the activation of dornt Hssue siages and these stages were
identified us hypnozoites by Krotoskl ¢t al. in liver section from a P. eynomolgi
infected monkey (24). Though primaquine is known to cure the relapses of P.
vivax, efforts have been continued to develop safer 8-aminoquinoline agents for
prophylactic and anti-relapse efficacy against Plasmodium vivax (13,30). The
prophylactic and radical curative efficacies of 8-aminoquinolines against P. vivax
had been well-documented (1,7,9,10,16,22). Researchers carried out by Schmidtet
al. (32-34) established the prophylactic and radical curative efficacies of pama-

' quine, pentaquine, primaquine and isopentaquine against simian malaria (P.

cynomolgi strains, MB and Ro). Among these, primaquine was found to be most
active and least toxic €34). Although rodent and avian antimalarial screens for
tissue schizontocidal screening have also been used extensively (12,21,36), the
predictive value of these models to select compounds that would be active against
P. vivax in man is reported to be very poor (31).

Primaquine is the only drug in clinical use for radical cure of P. vivax infec-
tions. Toxicity of 8-aminoquinolines has been documented since 1930 (38).
Primaquine administration produces a wide range of side effects, including
gastrointestinal disorders, derangement of leukocyte levels, development of
methemoglobinemia with cyanosis, and hemolytic anemia in G-6-PD deficient
individuals (2,5,6,8,39). Moreover, the toxicity of primaquine precludes its use in
pregnant women and infants (4). Fletcher et al. (18) showed a significant elevatior
of methaemoglobin levels in Caucasian volunteers during multiple dose therapy
with chloroquine and primaquine. Studies with primaquine have also been con
ducted to identify safe and less toxic metabolites of primaquine (40). Fo
methaemoglobin toxicity evaluation of new 8- aminoquinolines, beagle dog is ths
ideal test model for establishing the safety of radical curative agents, belonging t
primaquine series (25). Using the beagle dog model, a new anti- relapse com
pound, CDRI 80/53, has been identified (15) and subjected to detailed preclinic:
development at CDRI (23, 35).
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MATERIALS AND METHODS
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On day 7 after blood meal, 5-10 mosquitoes from each of the infected batches
are dissected for determining the number of oocysts on the gut (28). The mean
number and the size of the oocyts are recorded, which generally lie in the range
10-150 and 40-50 pm respectively. Estimation of sporozoite number in infected
mosquitoes is done on day 13 after blood meal (or one day prior to inoculation of

monkeys).

To harvest the sporozoites for inoculation on day 14, the required number of
mosquitoes are ground in a pre-chilled pestle and mortar, and the sporozoite
inoculum is diluted with rhesus serum-saline mixture. After grinding, the suspen-
sion is centrifuged at slow speed (2000 rpm for 1 min at 4°C). The sediment
containing mosquito debris is discarded and the supernatant is further diluted with
serum- saline mixture to get the required inoculum. The whole process after
anaesthetization of mosquitoes to the inoculation of monkeys should be completed
within 45-60 min. Each monkey is inoculated via Iv route with 1 ml of the
Inoculum, and the exact number of sporozoites inoculated per monkey is deter-
mined from the sumple inoculum.

Drug administration

Pure samples of chloroquine-diphosphate and primaquine- diphosphate have
been used as the reference blood schizontocidal and anti-relapse drugs respective-
ly. Doses of chloroquine and primaquine calculated to the drug base (1 mg
chloroquine base = 1.67 mg chloroquine diphosphate) were suspended in distilled
water or in 0.3% methyl cellulose solution in distilled water and prepared on the
day of treatment. Compound CDRI 80/53, (N'-3- acetyl-4-5-dihydro-2-furanyl

-(6-methoxy-8-quinolinyl) 1,4- pentanediamine), was synthesized at CDRI,
Lucknow (3).

Drugs were administered separately in 10 ml volume via oral catheter followed
by 5 ml water to flush the catheter. The treatment was administered once daily for
seven consecutive days when asexual parasitaemia reached levels of approximate-

ly 5000/mm?>,

Protocol for causal prophylactic activity

For causal prophylatic activity, monkeys were inoculated with 1 x 10°to 1 x
10° sporozoites intravenously. Treatment with primaquine or compound 80/53
was administered orally either in three doses, i.e. on days -1.0 and +1 of sporozoite
inoculation (27). Blood smears from infected/treated monkeys were checked daily
from day 8 onwards till day 70 post-sporozoite inoculation. Animals which
remained negative throughout this observation’ period were recorded as cured.

Protocol for radical curative activity

For radical curative activity tests, the rhesus monkeys were allowed to develop
patent infection after 1 x 10° sporozoite inoculation. When the parasitaemia level
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MATERIALS AND METHODS
Maintenance of rhesus monkeys (M, mulatta)

Rhesus monkeys (4-5 kg) used in the antimalarial Screening programme are
kept under quarantine for four weeks, During quarantine period, monkeys are
chest X -rayed and their blood SMmears are examined at week] y intervals for 3 weeks

absence of blood protozoans. Tuberculin negative monkeys free from
blood parasites as shown by blood smears are transferred to the experimental wing
and kept under 12 hr photopen’odicity in mosquito-free rooms. They are fed on
standard pellet diet, seasonal fruits, vegetables, and water j s given ad libitum.

Parasite

Plasmodium cynomolgi B, a human transmissible sj
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Recording of parasitaemia

Both thick and thijn blood films of infected rhesus were stained for parasitaemia
recording. The parasitaemia is initially recorded in terms of number of
parasites/mm? from thick blood Smears, on the basis of number of parasites per 50
oil immersion fields, which when multiplied by 20 gives parasitaemia/mm?, Whep
the number of parasites/50 thick fields is more than 50, further recording is made
from thin blood films by determining the number of parasites/100 WBC, and
parasitaemia/mm? is calculated after recording the number of WBC/mm?

Protocol for cyclic passage of P. cynomolgi B

Blood-induced p. cynomolgi B infection in monkeys attains primary peak

parasitacmia of 4,00,000-8,00,000/mm? jn 7-8 days after patency. The parasite
number then declines without any treatment and the secondary peak parasitaemia
0f 30,000- 60,000/mm? i obseryed 4-5 days later.
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