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Antimalarial activity of tripynadine in mice and monkeys
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ABSTRACT The antimalarial activity of tripy-
nadine(M-7204), an analogue of pyronaridine,
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was evaluated and compared with that of pyro-
naridine. The EDgss of tripynadine and pyrona-
ridine against Plasmodium berghei ANKA strain
were 2,63 and 0,85 mg/kg daily x 4 d, respective-



ly. Bothtripynadine and pyronaridine exhibited
no cross-resistance to ehloroquine, piperaquine
and hydroxypiperaquine. The blood schizontocidal
activity of tripynadine against P cynomolgi was
comparable to that of pyronaridine. The residual
activity of killing blood schizents lasted 5d at
the doses of 1.5 or 2,0 x EDg value, 20 d at that
of 4.0xEDs, value with tripynadine, and 5d at
the dose of 2.0 xEDs, value and 10 d at 4.0 X
ED;, value with pyronaridine.
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Pyronaridine phosphate, an antimala-
rial drug, was proved to be of residual
activity and no cross-resistance to pipera—
quine¢'~®, On the basis of structure-acti-
vity relationship of some antimalarials, the
authors synthesized an analogue, 2-pyrro-
lidino-7-chloro-10 [3/,5’-bis-(pyrrolidino-

- 4H3P0,

Pyronaridine

Fig 1. Tripynadine (M-7204): 2-pyrrolidino-7
~chloro-10- [3’,5,-bis- (pyrrolidino-1-methyl)—
4’~hydroxyphenyl] amino-benzo (b) 1,5-naph-
thyridine;

Pyronaridine: 2-methoxy-7-chloro-10-£3’,5"-
bis (pyrrolidiyl-1-methyl)-4’-hydroxy-anilino J-
benzo (b)-1,5-naphthyridine tetraphosphate.
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1-methyl)-4-hydroxyphenyl] amino-benzo
(b) 1,5-naphthyridine, named tripynadine
and coded M-7204 (Fig 1). The analytical
data and spectra of tripynadine were in
accordance with the proposed structuret®,
This study is to evaluate its therapeutic
effect on Plasmodium berghei and P
cynomolgi,

Physical properties of tripynadine
Molecular formula C,,H,,CIN, O-4 H,PO,;
mol wt 948.5: mp 219-22°C (decomp);
odourless and orange-coloured crystalline
powder with bitter taste. Hydroscopic and
soluble in water but not in organic solvents;
proportion of tripynadine base 58.7%.
Its aqueous solution shows a pH 3.2.

Malaria parasites Plasmodium berghei
ANKA strain was cyclically transmissible,
drug sensitive. P berghei NS strain, cycli-
cally transmissible but moderately resistant
to chloroquine, Blood passages were carried
out under drug pressure. Both the pipera-
quine-resistant line (MPR line) and hy-
droxypiperaquine~resistant line (MHPR line)
were derived from P berghei ANKA strain
which  were moderately  resistant to
piperaquine or hydroxypiperaquine. Blood
passages were carried out under drug
pressure also. P cynomolgi was cyclically
transmitted in author’s laboratory through
Anopheles stephensi Hor strain.

Animals Kunming &' mice (18.2 +
SD 0.8 g) and Macaca mulatta were used as
the hosts.

“4—d supressive test” was used for
evaluation of blood schizontocidal action.

Residual activity test  The mice were
administered orally on d -5, -10, and
- 20 before ip inoculating (d 0) P berghei
ANKA strain-infected erythrocytes. The
blood smears were examed on d 5 after
inoculation.

Blood schizontocidal activity The
monkeys were inoculated iv with 1-5x 107
P cynomolgi~infected erythrocytes. When
the parasitaemia density rose to over 1%,
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Tab 1. Antimalarial activity of tripynadine and pyronaridine against the parent strains of P berghei
and its drug-resistant lines
Strain or line Drug Regression equation® ED;,(95%CL) Indext of
of P berghei mg/(kg+d) resistance
ANKA Tripynadine Y= 7.648 X~-3.215 2.63(2,31—3.00)
Pyronaridine Y= 4,667 X~5.340 - 0.85(0.68—1,10)
NS Tripynadine Y =13.448 X~ 0.420 2.53(2.08—3.07) 0.96
Pyronaridine Y =22,640X-6.120 0.89(0.64—1,25) 1.05
MPR from ANKA Tripynadine Y =13.337 X-0.503 2.59(2,04—3.28) 0.98
Pyronaridine Y= 6.990 X - 4,579 1.15(0,95—1.40) 1.35
MHPR from ANKA  Tripynadine Y=11.118X~-0.326 2.63(2.40—2.88) 1.00
Pyronaridine Y =10.644 X +5.688 0.86(0.77—0.96) 1.00

*X = log dose of drug, Y =probit of effective rate.

the drugs were administered ig daily for
7 d. Thin and thick blood films were made
daily from d 1 to dg0.

Throughout the experiments, dosages
were in terms of bases. Drugs were suspend-
ed in saline with Tween 80 and adminis—
tered by intragastric gavage, pyronaridine
was used as control.

t EDs, (resistant line)/EDg, (sensitive line)

cross—resistance to chloroquine, piperaquine
and hydroxypiperaquine.
Residual activity against the blood
schizonts of P berghei ANKA strain.
The results (Tab 2) showed that the
residual activity of killing blood schizonts
lasted 5d at the doses of 1.5 or 2.0 X

ED,, value, 20 d at the dose of 4.0 x
ED,, value with tripynadine: and 5d at
the dose of 2.0 x ED,, value and 10 d
at 4.0 x ED,, value with pyronaridine.
Blood schizontocidal activity against P
cynomolgi in rhesus monkeys See Tab 3.

RESULTS

Activity against P berghei The
results were summarized Tab 1, Both tri-
pynadine and pyronaridine exhibited no

Tab 2, Residual blood schzontocidal activity with a single dose of ftripynadine and pyronaridine
against P berghei ANKA strain

Mice (negative/tested) Time of residual

Drug mg/kg
d-5 d-10 d-20 activity (d)
tripynadine 15.8* 10/10 1/10 — 5
20,1t 10/10 5/10 — . 5
42.07 — 10/10 10/10 20
pyronaridine 5.1% 2/8 0/9 — -
6.8t 10/10 0/9 — 5
13.6% — 8/9 0/10 10
= t, *1.5,2.0 and 4.0 times of EDy, value, respectively.
Tab 3. Activity of tripynadine (T) and pyronaridine (P) against P cynomolgi in &' monkeys
Body wt (kg) FParasitaemia density(%)  Dryug Daily dose Parasite Recrudesced
1 d before medication (mg/kg) x 7d cleared on on
2.9 1.0 T 3.5 d4 d19
2.2 : 8.5 P 5.0 ds d21
3.1 3.5 T 5.0 d3 d 22
2.6 6.3 P 10.0 d4 ds31
2.1 5.8 T 10.0 dd4 d 19




The results (Tab 3) showed that the
blood schizontocidal activity of tripynadine
against P cynomolgi was comparable to that
of pyronaridine.

DISCUSSION

This paper showed that tripynadine had
a significant blood schizontocidal activity"
against P berghei or P cynomolgi and no
cross—resistance to chloroquine, piperaquine
and hydroxypiperaquine. On the other hand,
a certain degree of residual blood schizon-
tocidal activity on P berghei ANKA strain
were obviously noticed. The results suggest
that the antimalarial activity of tripynadine
be comparable to that of pyronaridine. It
is worthy to develop tripynadine as an
antimalarial drug.
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