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Role of purine nucleotide receptor signaling in P. falciparum invasion of
erythrocytes.
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Malaria is one of the major three infectious diseases in the world, caused
by infection by malaria parasites. This study was conducted to examine if ATP-mediated intracellular
signaling in host erythrocytes is critical in parasite infection, and to establish the basis for
therapeutic strategy to prevent the parasite invasion of erythrocytes by interrupting the signaling
athway.
8ontra¥y to the expectation, all reagents examined which interrupt ATP-mediated signaling failed to
inhibit parasite invasion. However, several reagents that leads to elevation in intracellular cyclic
AMP level inhibited parasite invasion.

These findings give some basis for therapeutic strategy by increasing cyclic AWP level exclusively
in erythrocytes.
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75§§%J\ p) % ﬂfcﬁ o= (Fl 8. 1B~ Fig.1 Effects of P2 receptor antagonists.

D) ° (A) NF340, (B) MRS2279, (C) 5-BDBD and BX430, and (D) ZM241385 (ZM) and theophyllin (Theo) did not
inhibit parasite invasion. 5-BDBD and BX430 were used at 5 yM. ZM241385 and theophyllin were used at 4

%l %)J @?’I*IE‘ k lj:/ﬂ:‘fcﬁ D N ATP % LM and 40 pM, respectively.
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Fig. 2 Effects of a PDE inhibitor.

3-isobutyl-1-methylxanthine (/BMX), a non-selective phospho-
diesterase (PDE) inhibitor, significantly inhibited Pf invasion in a
dose dependent manner. This observation suggested that
increased cAMP might rather inhibit Pf invasion. *; p<0.01 vs 0
mM IBMX.

IBMX has been shown not to inhibit Plasmodial PDE.
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Fig. 3 Effects of active or inactive cAMP analogs.
Sp-cAMP, a membrane permeable and PDE resistant cAMP analog,
significantly inhibited Pf invasionl. In contrast, Rp-cAMP, an inactive cAMP
analog, which antagonizes cAMP, did not affect Pf invasion . *; p<0.01 vs
Control.

Preliminary results showed that forskolin, an adenylate cyclase activator,
also inhibits Pf invasion (not shown). These results indicated that increased
cAMP inhibits Pf invasion.
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Fig. 4 Effects of a PKA inhibitor.

Myristoylated PKI 14-22 amide, a membrane permeable PKA
inhibitor peptide did not affect Pf invasion, suggesting that Pf
invades red cells in the absence of PKA activity.

It has been shown that non-mirystoylated version of this
peptide inhibits human PKA, but not Plasmodial PKA.
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