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ABSTRACT

To clarify the regulatory mechanism of immunoglobulin (Ig) production by food components,
we tried to establish the assay system using mouse spleen lymphocytes. At first, we examined
the effect of adhesive cells on Ig production by mouse splenocytes and found that adhesive cells
markedly enhance Ig production of the lymphocytes. When the spleen lymphocytes were
isolated after various adhesive periods to remove adhesive cells, decrease of Ig level was
observed with the elongation of adhesive periods and the decreasing rates were varied with Ig
classes. The stimulatory effect of adhesive cells was observed most markedly in IgA production
within 1 day cultivation, but the effect was observed after 2 to 5 days latent period in IgG and
IgM production. When the cells were cultured with anti-cytokine antibodies, IgG production
was enhanced in the presence of anti-IL-2 and anti-IL-4 antibodies. These results suggest that
cytokines are involved in the class specific enhancement of Ig production by adhesive cells. In
addition, Ig production of the lymphocytes was strongly enhanced by the addition of
lipopolysaccharide, pokeweed mitogen and phytohemagglutinin, but suppressed by
concanavalin A. When the lymphocytes were cultured with 60% ethanol extract of soybean
protein and its diluted samples, stimulation of Ig production was observed in the presence of 10
times diluted sample and 10 times diluted samples, especially in the absence of adhesive cells.
Soy Protein Research, Japan 2, 65-69, 1999.
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Table 1. Effect of adhesion period on immunoglobulin production

by mouse spleen lymphocytes stimulated with
lipopolysaccharides
Adhesion period Relative Ig content
(hr) IgA IgG IgM
0 1000 £95 1000 £39 1000 £ 10.0
0.5 80.8 + 6.5* 543 = 34 303 £ 0.8*
1.0 573 £ 64" 164 £12% 193 £ 01*
2.0 221 £ 24% 86 £43* 116 = 1.0™
40 11.3 £ 2.2** 36 = 0.3 56 = 04*
6.0 4.8 = 0.5* 0.1 £ 0.0* 14 £+ 02"
Data are means + SE(n = 4, *P < 0.05, **P < 0.01).
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Table 2. Effect of mitogens on immunoglobulin production by mouse spleen lymphocytes with or

without adhesive cells

Adhesive Relative Ig content

cell None LPS PWM PHA Con A
IgA - 1.0+ 05 25 £ 4k 16 £ 7 39 + 3 0™
IgG — 10 £ 02 460 + 20™ 190 £ 36™* 50 + 6™ 02+ 0.0"
IgM - 1.0 £ 0.1 340 + 2 97 £ 3™ 25 + 2™ 1.2 &£ 0.0
IgA + 55+ 03 40 £ 16™ 43 £ 3™ 50 & 13* 28 £ 0.5
IgG + 20 =00 1800 &+ 130 650 & 13* 58 = 1** 0.8 £ 0.0™
[gM + 50 £ 06 890 * 31™ 560 *= 16** 58 & 1** 20 £ 01*

Data are means * SE(n = 4, **P < 0.01).
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Table 3. Effect of anti-cytokine antibodies on immunoglobulin
production by mouse spleen lymphocytes with or

without adhesive cells

Anti-cytokine

IgG (ng/mL)

antibody Adhesive cell (—) Adhesive cell (+)
None 84 £ 03 179 £ 03
Anti-IL-1o 95+ 0.3** 185 = 0.7
Anti-IL-18 10.0 £ 0.1** 201 £ 0.6**
Anti-IL-2 17.8 + 1.0* 270 £ 04™
Anti-IL-4 224 £ 01" 29.2 + 03"
Anti-IFN-y 80 £ 03 156 = 04*

Data are means = SE (n = 4, **P < 0.01).

Table 4. Effect of soy protein extract on immunoglobulin production by mouse spleen lymphocytes with

or without adhesive cells

Adhesive cell (—)

Adhesive cell (+)

Relative
concentation  [gA (ng/mL) IgG(ng/mL) IgM(ug/mL) IgA (ng/mL) IgG(ng/mL) IgM(ug/mi.)
0 185+£22 31x12 087 =009 441 £ 65 1313 158 £ 0.03
107 150 £ 18 35+ 08 0.77 = 0.04 436 + 3.1 0806 141 +0.07
10¢ 185 +13 45+13 087 +005 435 £ 35 13+04 147 £013
107 144 £ 14 3111 0.70 = 0.03 465 = 2.3 1.3£09 150 £ 005
10°¢ 245+ 02 88 21" 138 £ 0.09™ 483 £28 20+ 09 205+019*
10°° 164 £ 0.7 3511 0.81 + 0.04 448 + 2.8 1.0 £07 155 =£006
10 163+ 16 3307 0.81 £ 0.01 442 =59 1410 171 =019
10°® 17507 34+04 080006 415t 41 1205 154+ 004
102 185 £ 15 41+ 11 0.84 + 0.03 474 £ 56 0807 175+006
10! 166 £28 7506 106 £002° 494 =24 1310 190 =£ 004
10° 188 =04 3.0+ 11 0.76 = 0.03 437 £ 25 02+02 133011

Data are means = SE (n = 4, *P < 0.05, **P < 0.01).
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