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PROTEIN MALNUTRITION IMPAIRS SUPEROXIDE ANION PRO-
DUCTION AND CANDIDA PHAGOCYTOSIS BY MACROPHAGES

Fe—RBAFESEH)

Yasuhiro KIDO?!,
TERAMOTO?

shima, Tokushima 770

ARE— « FIRRE < IUARBET - AKFRE EHBSLT - F

KB F OIS EREEAE A ER R 2R

Kazuhito ROKUTAN!, Shigetada TESHIMA', Yumiko YAMAMOTO!,
Fujiko SHIZUKAY,

Kyoichi KISHI' and Fusako

'Department of Nutrition, School of Medicine, The University of Toku-

*Kawasaki University of Medical Welfare, Kurashiki 701-01

ABSTRACT

In response to appropriate stimuli, macrophages release a large amount of oxygen radicals

through the NADPH oxidase.

This “respiratory burst ” is essential for their microbicidal

activity. Female C3H/He-slc mice at 4 weeks old were allocated to low protein (5% casein or

5% soy protein) or control (20% casein or 20% soy protein) diets for 2 weeks. Superoxide

anion (O,~) production, stimulated by phorbol myristate acetate (PMA), in resident peritoneal

macrophages was significantly increased in the protein-malnourished groups. These macro-

phages did not increase the capacity for PMA-stimulated O, release after treatment with

lipopolysaccharide iz vitro. Protein malnutrition did not impair the phagocytosis of unopson-

ized Candida albicans, while there was no increase in the ability of Candida phagocytosis after

opsonization. These results suggest that protein malnutrition may impair the O,~ release and

phagocytosis of macrophages. Rep. Soy Protein Res. Com., Jpn. 14, 79-82, 1993.
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Tablel. Low protein diets and food intake
Groups Food intake
g/day
5% Casein 2.67+0.59
20% Casein 2.27+0.36
5% SPI 2.78%0.56
20% SPIL 2.25+0.37

Values are mean+SD (n=5).

Table 2. Effect of low protein diets on the numbers of
peritoneal cells

Groups Peritoneal cells
x10°

5% Casein **4.6+1.1 (n=11D

20% Casein 8.1+1.3 (n=1D)

5% SPI **2.5x1.1 (n=13)

20% SPIL 6.3£2.0 (n=12)

Values are mean+SD. **p<0.001 by Student’s
t test (5% vs. 20% protein).

-8 5% SPI
—o— 20% Casein -m~ 20% SPI

Fig. 1.
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Body weight changes of mice. Values are

mean=+SD (n=5).
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Fig. 2. Effect of protein malnutrition on PMA-
stimulated O3 release. Resident peritoneal
macrophages were cultivated for 12 hr with
or without 10 ng/mL LPS, then stimulated by
500 ng/mL PMA. O3 release was measured
as described in Materials and Methods.
a; Significantly increased compared with
20% casein (p<0.001 by Student’s ¢ test).
**. Significantly increased after treatment
with LPS (p<0.001 by Student’s / test).
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Fig.3. Effect of protein malnutrition on Candida
phagocytosis.
5).**; Significantly increased by opsonization
(p<0.001 by Student’s ¢ test).
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