
12	 W. Wuttke ET AL

osteoporosis or arteriosclerosis. Companies producing 
soy/red clover/isoflavone-containing preparations for 
ageing women claim that their products have solely 
beneficial estrogenic effects without the putative 
adverse effects of estrogens in the mammary gland. 
In fact, it is often suggested that isoflavones may 
prevent mammary cancer. Consequently, the claim is 
made that the isoflavones are ideal selective estrogen 
receptor modulators. In recent reviews,33,34 however, 
the efficacy of these products to alleviate climacteric 
symptoms has been questioned. Since many patients 
believe “little helps little, more helps more”, they often 
take more than the recommended 50 mg quantity per 
day. In a large placebo-controlled study, the uptake of 
150 mg of isoflavones per day had clear uterotrophic 
effects, since 3.37% of the postmenopausal women 
developed endometrial hyperplasia, whereas this was 
not observed in the placebo treated controls.35

The rationale of such claims for isoflavones is 
based on what is known as the “Japanese phenom-
enon”: Japanese women when living in Japan have 
significantly fewer mammary cancers than Cauca-
sian American or European women, whereas when 
they migrate to the United States, the first daughter 
generation develop mammary cancer as often as do 
Caucasian women. This indicates that it is not genetic 
but rather environmental factors that are responsible 
for the differences in the development of mammary 
cancer. It soon turned out that the isoflavones present 
in soy food, which is the dominant protein source in 
Japanese nutrition, might exert the anticancer effects. 
After migrating to the United States, much more meat 
is consumed and, therefore, the isoflavone intake 
is minimized. On that basis, companies producing 
isoflavone-containing soy or red clover prepara-

estrogenic isoflavones which are absorbed through 
the infant’s gastro-intestinal tract and, in fact, meas-
urement of isoflavones and their metabolites in the 
urine of babies has revealed that large quantities are 
present in infants’ urine. In table 3, the average intake 
of isoflavones by Japanese women and US American 
vegetarians are compared with the isoflavone uptake 
through a soy-containing baby food formula. Serum 
concentrations of isoflavones in Japanese women were 
in the range of 10-6M to 10-8M,25 those in soy formula 
fed babies amounted to 10-5M, and in the urine were 
even higher.26 Hence, amounts of isoflavones in some 
baby formulas exceed those taken up by the average 
Japanese (on the basis of per kg BW) by a factor of 
>10 (Table 3). High amounts of isoflavones given 
to newborn rats resulted in disturbance of estrous 
cyclicity at a very early stage of life.27

Experimental data from cell cultures and whole 
animal studies showed that such concentrations had 
strong estrogenic effects.28 Furthermore, they may 
imprint many organs, including the brain, to develop 
diseases much later in life. Severe disturbances of 
high doses of isoflavones on reproduction were dem-
onstrated in mice and rats.29,30 Another distressing 
observation is that some isoflavones are inhibitors of 
topoisomerase II. When such inhibition occurs during 
fetal life, an increased risk for later development of 
leukemia is anticipated.31 Various adverse effects of 
prenatal genistein (an isoflavone) treatment on the 
reproductive tract32 have also been reported. Such 
effects have not been proven and seem not to occur 
in the Japanese population. Isoflavones are also 
propagated as an alternative for hormone replace-
ment therapy in women suffering from climacteric 
symptoms or in women at risk for the development of 

Table 3. Phytoestrogen intake via diets by infants and adults

	 Average isoflavone intake	 Isoflavones mg/kg body
	 mg/per day	 weight/day

Japan (1996 survey)	 10	 0.17

Japan (1996 survey)	 28	 0.47

In American women, preferentially eating vegetarian diet	 45	 0.75

FDA recommended amount for adults	 25	 0.42

Infants receiving soy formula	 38	 6.25 
		  *Assumed 60 kg for adults,  
		  6 kg for infants
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