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Fig. 1 Optimal dose of the oocysts inoculation in a
neonatal mouse. The mice were orally challenged
with 102, 108 10 or 10° of oocysts and sacrificed on
day 7. Results were expressed as the mean num-
bers of oocysts] n 1000+ standard deviation SDO
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Fig. 2 Effect of contact times of the mixed-oxidant
solution on inactivation of infectivity of oocysts. The
oocysts were exposed to 5mg/1 O residual chlo-
rined of the mixed-oxidant solution in PBS for con-
tact times up to 4 h(D al and 8 hO b The neonatal
mice were orally challenged with 10* of oocysts ob-
tained at the indicated times after exposure and
sacrificed on day 7. Results were expressed as the
mean numbers of oocysts(] nJ 100 + SD. ", Values
are significant differentd PO 0.050
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Fig. 3 Comparison of the inactivation of oocysts ex-
posed to sodium hypochlorite or the mixed-oxidant
solution. The oocysts were exposed to 1,2 or 5 mg/I

O residual chlorinelof sodium hypochlorité] alJor the
mixed-oxidant solutionO b0 in PBS for 4 h. In some
experiments, the oocysts were exposed to 5 mg/|

O residual chlorinel of the mixed-oxidant solution in
biologically treated wastewater indicated as 50
W0 The neonatal mice were orally challenged with
10* of the exposed oocysts and sacrificed on day 7.
Results were expressed as the mean numbers of oo-
cystsld nJ 100 + SD. ", Values are significant differ-
entd PO 0.050
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Fig. 4 Morphological changes of oocysts exposed to
the mixed-oxidant solution. The oocysts exposed to
5 mg/I 0 residual chlorine of the mixed-oxidant so-
lution all or sodium hypochlorited b0 in PBS for 4
h. The oocysts not exposed to the disinfectants
served as a controld clJ The morphologically degen-
eration of oocysts were observed under Nomarski
differential interference contrast microscopy. Origi-
nal magnificationd 1,000
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Effect of the Mixed-Oxidant Solution on Infectivity of Cryptosporidium parvum
Oocysts in a Neonatal Mouse Model

Takeshi SASAHARA™ Masahito AOKI*) Tomoko SEKIGUCHI™, Akira TAKAHASHI*
Yoshinori SATOH", Hidero KITASATO" & Matsuhisa INOUE™
"Department of Microbiology, School of Medicine, Kitasato University

*Kitasato Research Center of Environmental Sciences
I aboratory Animal Center for Medical Science, School of Medicine, Kitasato University

Cryptosporidium parvum oocysts were exposed to the mixed-oxidant solution, which was electro-
chemically generated by Miox Water Disinfection Unit, and sodium hypochlorite in phosphate buff-
ered salinel] PBS, pH 7.20 or biologically treated wastewater at 2500 by using concentrations of resid-
ual chlorine of up to 5 mg/I and contact times of up to 8 h. The effect of two disinfectants on infectiv-
ity of the oocysts in a neonatal murine model was comparatively evaluated by determining the total
number of oocysts recovered from the intestine. Exposure to the mixed-oxidant solution at 2 and 5
mg/[ residual chlorinellyielded a significant inactivation of infectivity in the dose-and exposure time-
dependent manner, while exposure to 5 mg/10 residual chlorined of sodium hypochlorite for contact
times of up to 4 h produced no measurable inactivation of infectivity. Morphological examination also
revealed a picture of degenerating oocysts after exposure to 5 mg/I0 residual chlorinelof the mixed-
oxidant solution, but not with sodium hypochlorite. When the oocysts were exposed to either biologi-
cally treated wastewater or PBS-diluted the mixed-oxidant solution at 5 mg/0 residual chlorineOfor
4 h, the disinfectants produced a significant inactivation of infectious oocysts. The decrease number
of the oocysts was 0.8 log in the former and 2.1 logs, in the latter. These results demonstrate that the
mixed-oxidant solution may be a useful disinfectant against Cryptosporidium oocysts, but appropriate
applications need to be validated.
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