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ABSTRACT

In a previous study, we demonstrated that soybean contains goitrogenic sub-
stances which affect thyroid function and that some of these elements are sapogenols
and isoflavonoids.

The present study is undertaken to examine the goitrogenic activity of soy
protein isolate compared with defatted soybean. It is expected that the goitrogenic
substances may be removed by the process of purification from soybean.

Furthermore, this study is undertaken to determine the mechanism of action of
plasma cholesterol-lowering via thyroid function.

An enlargement of the thyroid was observed in mice fed on defatted soybean
but much less enlargement was seen in mice fed on soy protein isolate.

Addition of iodine to the diets exerted a hypocholesterolemic effect, mainly on
the low-density lipoprotein (LDL) cholesterol of plasma. On the other hand, it was
observed that a diet containing soy protein isolate produces lower plama cholesterol
than that of defatted soybean, however, casein produces| an even lower plasma
cholesterol. The total plasma cholesterol among the various dietary regiments seems
to depend on high-density lipoprotein (HDL) cholesterol.
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Table 1. Composition of experimental diets
Component\rggi?ltli‘;gs Gluten g)‘;fgzgid Soy protein Casein
Gluten 25%

Defatted soybean 409

Soy protein* 22.2%

Casein 20%

Potato starch 67.375 52. 375 70.125 72.375

Soybean oil 1 1 1 1

Salt mixture (iodine free)** 4 4 4 4

Vitamin mixture*** 2 2 2 2

Cholesterol 0.5 0.5 0.5 0.5
0.125 0.125 0.125 0.125

Cholic acid

* Fujipro R (Fuji 0il Co. LTD)
** Harper’s salt mixture
*i% Oriental’s vitamin mixture

Table 2. Thyroid weight of mice gluten, defatted soybean, soy protein or casein
. Final body Thyroid
Dietary No. of weight (A) weight (B) B/A
regimens animals
(g) (mg)

Gluten 6 23.8+1.8 19.9+2.9 83. 5:+10. 2%**
Defatted soybean 6 25.4+1.5 23.6+1. 2% 95.4+ 5.3
Soy protein 6 24.4+1.6 15. 84-3. 0* 65. 314, 8***
Casein 6 25.1+2.0 3.5+0, 6%* 14.0+ 2.5
Gluten+Iodine 6 27.4+1.9 3.6+£0.9 13.1+ 3.2
Defatted soybean+Iodine 6 27.8+1.3 4.1+0.5 14.8+ 2.0
Soy protein+ lodine 6 22.8+1.2 3.0+0.9 13.0+ 4.0
Casein+Iodine 6 23.042.4 2.54+0.5 10.3+ 2.5

Values are means = SD

* Significantly different from gluten group at p < 0.05
** Significantly different from gluten group at p < 0.001
*** Significantly different from defatted soybean group at p < 0.05
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Table 3. Concentration of plasma cholesterol

Dietary No. of Total cholesterol Free cholesterol Ester ratio

regimens animals (mg/dl) (mg/dl) (%)
Gluten 6 272.4+18.2 58.84+5.6 78.4+0.6
Defatted soybean 6 240.5+15.9 52.34-8.3 78.3+1.0
Soy protein 6 210. 5+15. 8* 45.44+5.6 78.4+0.5
Casein 6 182. 1415, 1% 32.9+3. 7+* 81.9+0.8
Gluten+Iodine 6 183.4+22.9 33.3+4.7 81.840.2
Defatted soybean+ Iodine 6 178.4+18.1 36.346.9 79.7+1.3
Soy protein+ lodine 6 164.7419.4 31.1+5.2 8l.1+1.1
Casein+ lodine 6 133. 6412, 1*%* 23.842.8 82.2+1.0

Values are means =+ SE
* Significantly different from gluten group at p < 0.05
** Significantly different from gluten group at p < 0.01
**% Significantly different from gluten + Iodine group at p < 0.05
Table 4. Concentration of plasma lipoprotein cholesterol
. Total HDL LDL
rle?g]?rtr?;zs aﬁ(i)r.n:?li cholesterol cholesterol cholesterol
(mg/d?) (mg/dl) (mg/dl)

Gluten 6 272.4+18.2 174.0£10.7 38.7+156.1
Defatted soybean 6 240.54-15. 9 136. 84 5. 5% 43.7+ 2.6
Soy protein 6 210. 5415. 8* 142. 3+ 3.3* 36.7+ 3.1
Casein 6 182. 14-15. 1** 141.44 8.4%* 31.3+ 2.1
Gluten+ Todine 6 183.44+22.9 145.9+ 4.9 12.84+ 0.9
Defatted soybean+ Iodine 6 178.4+18.1 118. 64 9. 7¥¥* 23.8+ 6.3
Soy protein+ lodine 6 164.7+19.4 136.3+ 2.7 28,34 2, Ok
Casein+ lodine 6 133. 6412, 1ekk 123. 5+ 7. Ok 10. 0+ 1.1

Values are means -+ SE

* Significantly different from gluten group at p < 0.05
** Significantly different from gluten group at p < 0.01
*** Significantly different from gluten - Iodine group at p < 0.05
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