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Immunological Response and Tolerance to Dietary Soybean Protein
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ABSTRACT

Immune response of several inbred mice to fed soybean proteins was investigated to get
information on immunogenic properties of soybean proteins. The inbred mice (A/J, BALB/c,
C57BL/6, C3H/He, DBA/2, B10. A and B10. D2) were fed a purified diet containing 25% soy
protein isolate (SPI) as a protein source, and blood was collected individually from each mice
before and after the soy protein feeding. Measurement of serum antibodies specific for major
soybean proteins such as 2S, 7S and 11S fractions indicated that no remarkable antibody
response was induced in these mice by the feeding with the SPI-based diet. However, a
considerable level of serum antibody to soybean proteins was shown to exist already in several
mice before the feeding, probably due to the pre-sensitization by soy protein antigens contained
in commercial non-purified diet used for the mouse breeding. Several antigens recognized by
the pre-existing antibodies were further purified from 2S fraction, and their antigenic and
trypsin inhibitory activities measured for each sub-fraction indicated that the major antigens
differed from mouse to mouse and antigenic activity did not necessarily correlate to trypsin
inhibitory activity. Such pre-existing antibodies to soy proteins were remarkably decreased by
feeding with the SPI-based diet, suggesting that oral immune tolerance to soy protein antigens
was induced by the SPI feeding. Rep. Soy Protein Res. Com., Jpn. 16, 87-93, 1995.
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: Non-purified diet

Periodic schedule of SPI-feeding and bleeding

of mice. Various strains of inbred mice were fed
SPI-based purified diet twice with a two-week
interval. They were fed commercial non-pur-

ified diet during the residual period. Blood was

collected from each mouse at days 0, 21, 35, 42
and 56 as indicated by arrows.
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Fig. 2. Changes in serum antibody to soybean proteins of some
inbred mice by SPI-feeding. The data of blood samples
collected before feeding (Pre) and after the second feeding
(at day 35) were shown as representatives. The serum
antibodies specific for soybean 2S5, 7S and 11S fractions
were analyzed by ELISA. Apparent antibody concentration
was shown as ELISA value (absorbance at 492 nm). Each
symbol represents individual mouse.
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Fig. 3. HPLC analysis of proteins in the soybean 2S

fraction. The 2S fraction prepared from defat-
ted soybean meal was further fractionated by
ion-exchange HPLC. The proteins dissolved in
50 mM Tris-HCI, pH 8.0, applied to a column
(TSK-gel DEAE-5PW) and eluted with a linear
NaCl gradient for 30 min. Flow rate was 1 mL /
min and elution profile was monitored by UV
absorbance at 280 nm. Each peak (numbered 1
to 5) was collected and used for further ana-

lyses.
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proteins fractionated by HPLC (Fig. 3) were assayed for their
trypsin inhibitory activity. Trypsin activity was measured spectro-

photometrically by using a-N-benzoyl-L-arginine-p-nitroanilide

as substrate.
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Peak No.

Antigenic activity of proteins in soybean 2S

fraction. The proteins fractionated by HPLC

(Fig. 3) were assayed for their antigenic activity
to serum antibodies of BALB/c mice. Two
representative results are shown, and apparent
antibody concentration specific for antigens in

each peak was shown as ELISA value (absor-

bance at 492 nm).
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Changes in serum antibody to soybean proteins of BALB/c mice by feeding SPI

and soybean lecithin. The data of blood samples collected before feeding (Pre) and

after the second feeding (at day 35) were shown as representatives. The serum
antibodies specific for soybean 2S, 7S and 11S fractions were analyzed by ELISA.
Apparent antibody concentration was shown as ELISA value (absorbance at 492

nm). Each symbol represents individual mouse.
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