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Effects of degreasing rice bran extracts on immune response

Yoshiko Miyazaki, Chiaki Abe

The present report describes the effect of the three kinds of degreasing rice bran extracts (rice bran (Rb),
rice bran extract E (RbE), and rice bran heat water extract (RbhS) on the immune response of human cells.
Samples of Rb and RbE were processed by fermentation with Enterococcus sp. and Pichia sp. at 37°C for 3 to
5 days, subsequently, RbE samples were treated with hemicellulose enzyme. While RbhS samples were heat-
treated and used as the control.

We studied the effect of inactive Staphylococcus aureus cells coated with the three kinds of rice bran
extracts on phagocytosis and phagosome-lysosome fusion by human leukocytes in vitro. Rice bran extracts
increased phagocytic activity and phagosome-lysosome fusion in neutrophils and monocytes in a dose-
response manner. The rate of phagocytosis of RbE-coated S. aureus by neutrophils was significantly higher, by
approximately 3.6 times, than that of uncoated S. aureus. The rate of phagocytosis of RbE-coated S. aureus by
monocytes was about 1.6 times higher than that of the control. The phagosome-lysosome fusion index (FI) for
RbE-coated bacteria by neutrophils was higher, by approximately 6 times, than that of the control. The ratio of
the FI to the phagocytic index (PI) in human neutrophils showed that 83% of phagocytosed cells were digested
the fused phagolysosomes when the S. aureus coated with RbE at a concentration of 25 pg/ml.

These results show that RbE has immune-enhancing activity. Although degreasing rice bran is traditionally

discarded, if processed with Enterococcus sp., Pichia sp. and hemicellulose enzyme, it becomes consumable

and can be used as a health food material to enhance immune activity in humans.
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Fig. 1 Effect of rice bran extracts on phagocytosis by
human neutrophils and monocytes. (A) Rice bran extract
(Rb), (B) Rice bran extract E (RbE), (C) Rice bran heat
water solution extract (RbhS). Values represent mean +
SD. Significantly different from control, ***p<0.001

1 (B) Monocyfé
0 | S| I |

0 10 20 30 40 50 60

Concentration of Rb (pg/ml)

Fig. 2 Relative values of rice bran extracts on phagocytosis by human
neutrophils (A) and monocytes (B).
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Fig. 3 Effect of rice bran extracts on phagosome-
lysosome fusion by neutrophils. Values represent mean
+ SD. Significantly different from control, *p<0.05,
*#p<(.01
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Table 1 The ratio of fusion index against phagocytic
index of rice bran extracts-coated S. aureus in
human monocytes.

C(OE; an}}BE FI PI FI/PL
0 1071 2951 0363

02 1155 3846 0300

10 3008 4893 0615

50 6228 8972 0694
250 4140 5014 0826

The fusion index (FI) was defined as the percentage of
positive phagosome-lysosome fusion multiplied by the
mean number of fused phagosomes per phagocyte. The
phagocytic index (PI) was defined as the percentage of
positive phagocytosis multiplied by the mean number of
phagocytosed bacteria per phagocyte.
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