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ABSTRACT

We tried the establishment of estrogen-free culture system of mouse spleen
lymphocytes and found that 7-days cultivation of the lymphocytes in phenol red-free
DMEM medium supplemented with 5% charcol-treated fetal bovine serum allowed us
to estimate immunoglobulin production-regulating activity of environmental
estrogens. Using the system, we found that soy isoflavones such as daidzein and
genistein suppressed IgE production of the lymphocytes at low concentrations
around 107® M, while enhanced IgE production at high concentrations over 107* M.
An endogenous estrogen, 17 3-estradiol exerted only IgE production-enhancing
activity at high concentrations. These results suggest that IgE production-
suppressing and -enhancing activities are regulated by different mechanisms. Soy
Protein Research, Japan 5, 103-107, 2002.
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Table 1. Effect of culture media on immunoglobulin production by mouse spleen lymphocytes

Immunoglobulin concentration (ng/mL)

Medium PR Serum TgA IgE e TeM
DMEM — FBS 3.3+£0.5® 29.5+0.6 Not detected 9.3+0.8"
DMEM — cFBS 4.5+0.42 33.0+0.9° Not detected 13.1+1.3
DMEM + FBS 2.7£0.7 27.7£0.7° Not detected 11.5+0.9°
DMEM + cFBS 3.9+0.3* 31.8+1.0" Not detected 175%2.1°
RPMI + FBS 10.7£0.3° 82.6+1.6 9.1+0.6 25.34+0.8°

Data are mean = SE (n=4) and values without same superscript letter are significantly different at P < 0.05.
Mouse spleen lymphocytes were cultured for 7 days in various media and Ig content in culture media was
determined by ELISA. DMEM, Dulbecco's modified Eagle's minimum essential medium; RPMI, RPMI 1640
medium; PR, phenol red; FBS, fetal bovine serum; cFBS, charcoal-treated FBS.

Table 2. Dose-dependent effect of environmental estrogens on IgA production by mouse spleen lymphocytes
IgA concentration (ng/mL)

Cone (M) ES DES Tam BA Dai Gen Que Lut
None 2702 2.7£02 2.7£0.2 2.7£0.2 2702 2.7+02 2.7£0.2 2.7+0.2
10°® 3.3+0.3* 23=%1.1 1.4£02%* 0.8+0.2*** 1.9+0.3** 2.0£0.1*** 23+0.1* 24=+02
1077 3.1+£04 25£0.7 1.4£02%* 1.1+0.0%* 2.1+0.2** 1.6+02%* 23+0.2* 2.1£04*
10°° 3.1+£0.7 1.9+£05* 2.1£02** 13+£0.0*** 22+0.1** 18+0.1** 23£0.2* 25£0.2
107° 28+03 23%£1.1 1.6£0.1%** 0.8+0.1*** 2.1£0.2** 1.9£0.2** 2.5+0.2 2.8+04
107 24+03  0.8+0.3** 1.4+0.3** 0.7+0.1*** 22+0.1** 1.8+0.1*** 2.9+0.3 2.3£0.3
1073 2.3+£0.1* 1.9+0.9 2.0£0.3** 12+£0.3%* 24+0.1* 1.8+£02%* 24402 24+04

Data are means + SD (n=4: *P < 0.05; **P < 0.01: **P < 0.001). Mouse spleen lymphocytes were cultured for 7
days in 5% cFBS/PR(-)DMEM medium containing various concentrations of estrogenic compounds and IgA
content in culture media was determined by ELISA. cFBS, charcoal-treated fetal bovine serum; PR, phenol red;
ES, 17 5 -estradiol; DES, diethylstilbestrol; Tam, tamoxifen; BA, bisphenol A; Dai, daidzein; Gen, genistein; Que,
quercetin; Lut, luteolin.
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Table 3. Dose-dependent effect of environmental estrogens on IgE production by mouse spleen lymphocytes
IgE concentration (ng/mL)

Conc (M) ES DES Tam BA Dai Gen Que Lut
None 21.7£0.3 21.7£0.3 21.7+03 21.7£0.3 21.7+£0.3 21.7£03 21.7£0.3 21.7+0.3
1078 20.7£1.1  174£1.7% 162£1.1%* 11.5£2.1%* 82+£0.7** 11.0£4.3** 258+2.8*% 27.0F£1.1***
1077 23.1%+26 20.3+1.9 193£1.8* 15241.2%* 12.3+1.3*** 11.5+£2.9%* 30.24+2.2%** 31.3+£2.0%**
10°° 224429  220+0.8 193*1.6* 16.0+2.2** 16.6+4.4  151£4.3*% 33.7+2.5%* 35.1+2.3%**
107° 28.6+£0.9%* 22.9+0.6* 18.3+£3.0 184£1.3** 242+29 145£74  39.2£4.6™** 39.5£0.6***
107 27.941.4%* 2534£0.3%** 23.8+£0.9** 10.3+£1.4* 205+£2.9% 284+44*% 47.1L£4.7%* 53.1+£1.2%**
10°° 2894 1.1%** 302+ 1.1%** 16.6 £ 1.0"** 22.2+2.2  31.4£2.3¥* 41.1£3.7*** 452+ 2.6*** 53.7+ 1.2***

Data are means = SD (n=4: *P < 0.05: **P < 0.01: ***P < 0.001). Mouse spleen lymphocytes were cultured for 7

days in 5% cFBS/PR(-)DMEM medium containing various concentrations of estrogenic compounds and IgE

content in culture media was determined by ELISA. cFBS, charcoal-treated fetal bovine serum; PR, phenol red;
ES, 173-estradiol, DES, diethylstilbestrol; Tam, tamoxifen; BA, bisphenol A; Dai, daidzein, Gen, genistein; Que,
quercetin, Lut, luteolin.

Table 4. Dose-dependent effect of environmental estrogens on IgM production by mouse spleen lymphocytes
IgM concentration (ng/mL)

Conc(M)  pg DES Tam BA Dai Gen Que Lut
None 13.9+0.8 13.9+0.8 13.9+0.8 13.9+08 139+0.8 13.9+0.8 13.9+0.8 13.9+0.8
1078 18.5+2.8%  87F0.7%* 28,6 +0.7*** 22.2+1.7%* 11.2+0.7** 15.2+2.0 2.940.1%*% 3.1+0.5%**
1077 20.3E1.1%* 97£1.7%* 325+£2.3%* 232+ 1.9*** 11.4+0.2** 14.5+1.0 2.8+0.0*** 3.2£0.7%**
10°° 20.1£2.7%* 144+26  264+1.6%* 27.7+1.9*** 151+28 15.8=*3.1 2.8+0.0%** 3.2+0.8%**
10°° 19.0+3.7 13.0%+1.0 184+0.8*** 254+2.5** 15.9+1.1* 14.8+0.5 2.8+0.0* 3.1£0.5%**
107 13.2+2.0 44+1.5%*% 141+14  20.7£0.9%* 16.3+1.0** 7.7+1.8%* 35+0.7%** 3.4+0.7***
103 13.0£2.0 4.0£0.2** 11.5+0.6 159+£1.2% 222+£1.6™* 35E1.7%* 29+0.2%** 49+25%**

Data are means * SD (n=4: *P < 0.05: **P < 0.01; ***P < 0.001). Mouse spleen lymphocytes were cultured for 7
days in 5% cFBS/PR(—)DMEM medium containing various concentrations of estrogenic compounds and IgM
content in culture media was determined by ELISA. cFBS, charcoal-treated fetal bovine serum; PR, phenol red;
ES, 17 p-estradiol; DES, diethylstilbestrol; Tam, tamoxifen; BA, bisphenol A; Dai, daidzein; Gen, genistein; Que,

quercetin; Lut, luteolin.
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