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of immunogenicity, which could lead to inflammatory reactions or immune-mediated diseases such as anaphylaxis [@pone.0102698-Hsu1], [@pone.0102698-Cheung1]. Therefore, we assessed the non-lethal organ toxicity of vaccination by utilizing different doses of the i.d. vaccine. The i.d. injection of 4×10^3^, 4×10^4^, and 4×10^5^ PFU of
rAPN\* was compared with PBS or IM vaccination with a 10-fold higher dose of rAPN\* (1×10^7^ PFU) to assess the maximum tolerated dose for our vaccination strategy. Mice vaccinated with rAPN\* via i.d. injection exhibited no adverse or non-lethal effects at all tested doses. Since no significant difference was detected between the i.d.
vaccination with 10-fold higher doses of rAPN\* and that of the i.d. vaccination with 4×10^4^ PFU of rAPN\*, the lower dose of i.d. vaccination was chosen for the rest of the study. Other studies have shown that immunization with naked DNA vaccines induces less persistent CTL responses than those induced by recombinant vaccinia virus-
based immunization. A study using a recombinant vaccinia virus-based immunization as a benchmark found that there was one- to six-log reductions in the number of vaccinia-specific CTLs 4 to 7 weeks after vaccination with naked plasmid DNA, compared to the virus-based immunization [@pone.0102698-Skeiky1]. On the other hand, the

persistence of anti-malarial CTLs elicited by DNA vaccination via i.m. immunization was shown to be roughly equivalent to those induced by protein immunization [@pone.0102698-Anderson1]. Our observation that protection against a lethal *P. berghei* challenge can be achieved with a relatively short latency supports the clinical relevance of
the i.d. vaccination approach. In our study, mice immunized with rAPN\* via i.d. route showed complete protection against a lethal challenge, while the mice receiving the same dose by the IM route were completely protected even when the challenge was carried out one month post-vaccination. A similar observation was reported in studies that

utilized a cDNA-based vaccination strategy to protect 570a42141b
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