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Hematological data of mice infected with Plasmodium berghei

Uninfected Days after inoculation
controls 2 3 4 5 6
Number of mice 8 6 6 6 8 8
Parasitemia (%) - 0.7+0.2 10.5+1.3 30.3+2.7 64.9+1.7 80.1+1.7
Hb concentration (g/d)) 12.6 £0.1 11.9+0.3 12.2+0.4 11.3+0.5 6.5+0.4* 4.6+0.7*
| ‘MetHb content (%) 0.57+0.12 0.48+0.16 0.91+0.15 1.66+0.28* 4.22+0.63* 8.69+1.11*
MetHb concentration (mg/d/) 70+ 15 56+ 18 110+ 16 184 +28* 264 +34* 377 £ 44*

Values are represented as mean + SE. Hb: hemoglobin, MetHb: methemoglobin. *p<0.01 vs. uninfected controls.
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Fig. 1 Relationship tetween parasitemia and methemo-
globin content in Plasmodium berghei-infected ddY
mice on days 2, 3, 4, 5 and 6 after inoculation. Solid
line represents the regression line, ‘‘methemoglobin’’
= 0.090 ‘‘parasitemia’’ (r=0.853, p<0.001).

Table 2 Effect of sodium nitrite-induced methemoglobinemia on malarial mice

Uninfected Days after inoculation

controls 3 4 5
LDs, value of intraperitoneal sodium nitrite
(mg/kg body weight) 193 186 166 50
MetHb content in total hemoglobin after LDs,
doses of sodium nitrite treatment (%) 76.2+2.0 68.5+3.5 59.5+3.3 16.5+2.1
Mortality following LD, doses of sodium
nitrite after methylene blue treatment 2/24* NT 2/16* 6/26*
MetHb content at above listed LDsy doses of
sodium nitrite after methylene blue treatment (%) 32.5+3.4* NT NT 8.5+1.0*

Values are represented as mean + SE of 6-9 mice each. MetHb: methemoglobin, NT: not tested.

*p<0.01 vs. non-methylene blue treated controls.

Table 3 Influence of sodium nitrite treatment on the mortality of uninfected anemic mice
Uninfected Five days after Uninfected anemic mice
controls inoculation

Packed cell volume (%) 40.5+0.4 23.2+1.4 24.1+0.8 20.2+0.8
Mortality following 50 mg/kg body

weight of sodium nitrite treatment 0/8 LDs, dose 0/8 0/8
Mortality following 193 mg/kg body

weight of sodium nitrite treatment LDy, dose NT 4/8 4/8

Values of packed cell volume are represented as mean + SE of 8 mice each. NT: not tested.
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Fig. 2 Time course of sodium nitrite-induced methemo-
globinemia in vivo (A) and in vitro (B). A: Sodium
nitrite (50 mg/kg body weight) was intraperitoneally
injected into infected (day 5 post infection) (®) and
uninfected (o) mice. Vertical bars indicate
means + SE of 6-7 mice each. B: Sodium nitrite
was added to infected (¢) (0.72 mM) and uninfected
(0) (2.90 mM) mouse blood and incubated at 37°C.
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INFLUENCE OF ACUTE METHEMOGLOBINEMIA INDUCTION IN MICE
INFECTED WITH PLASMODIUM BERGHEI

ATSUSHI HIOKIY, YUKARI HIOKI? AND HIROSHI OHTOMOY

")Department of Parasitology and ?Institute of Anaerobic Bacteriology,
Gifu University School of Medicine, 40 Tsukasa-machi, Gifu 500, Japan.

Methemoglobin content in blood total hemoglobin increased concomitantly with the progress of the
malarial infection in mice infected with Plasmodium berghei, and became fifteen times higher than that of
uninfected control on day 6 post infection, the terminal stage of infection. Influence of additional acute
methemoglobinemia induction by intraperitoneal injection of sodium nitrite on malarial host was examined.
The LDy, values of intraperitoneal sodium nitrite injection were 50 mg/kg body weight in 5 day post infected
mice compared to 193 mg/kg in uninfected controls. Sodium nitrite-induced methemoglobin content at LDy,
doses were 16.5% and 76.2% in 5 day post infected and uninfected control mice, respectively. Pretreatment
with subcutaneous methylene blue reduced peak methemoglobinemia and mortality of mice at LDs, doses
of sodium nitrite. The degree of sodium nitrite-induced methemoglobin production in infected mouse blood
in vitra significantly increased. The rate of methemoglobin reduction in infected mice in vivo decreased. These
data indicate that tolerance to additional acute methemoglobinemia induction in malarial mice was significantly
decreased.



