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ABSTRACT

Introduction: Soybean possesses isoflavones and might, therefore, cause problem in thyroid
hormone synthesis. The purpose of this study was to study the effect of soybean on serum levels
of Thyroid stimulating hormone (TSH), Triiodothyronine (T,), and Thyroxine (T,) in male mice.
Methods: In this experimental study, 24 Balb/C male mice were randomly assigned to three
groups of eight including control or base diet-fed group and treatment groups 1 and 2 receiving
respectively 30% and 50% soybean-containing diet. After nine weeks, the blood sample was
taken from the animals” heart and serum levels of TSH, T,, and T, were measured. The data were
analyzed by SPSS software using one-way ANOVA and Duncan’s test.

Results: In 50% soybean group, a significant decrease was observed in T, serum level compared to
the control group (p<0.05). On the other hand, this hormone level non-significantly decreased in
the group fed by 30% soybean compared to the control group (p<0.05). TSH serum level increased
significantly in 30% soybean group compared to the control group (p<0.05). But, serum level of T,
was not significantly different between 30% or 50% soybean groups and control group (p>0.05).
Conclusion: In view of the findings, it is estimated that the effect of addition of soybean into
meal on thyroid function is dose-dependent, so that the diet containing 30% and 50% soybean
might cause increased TSH release in thyrotrope cells and hence variation in pituitary-thyroid
axis function.

Implication for health policy/practice/research/medical education:
Feeding with soybean can have a dose-dependent effect on thyroid function and might cause increased TSH release in thyrotrope
cells and variation in pituitary-thyroid axis function.

Please cite this paper as: Modaresi M, Khorrami H, Asadi-Samani M. The effect of feeding with soybean on serum levels of TSH,
T, and T, in male mice. ] HerbMed Pharmacol. 2014; 3(2):93-96.

Introduction

for human (3).

Soybean (Glycine max) has been of interest as an
effective herbal compound to treat osteoporosis and
reduce menopausal symptoms (1). Soybean could
inhibit peroxidase enzyme thanks to containing various
isoflavones and therefore causes inhibition of thyroid
hormones synthesis (2).

Soybean contains minerals, protein, vitamin, and various
carbohydrates. 60% of the dried soybean weight consists
of fat (17.20%) and protein (40-67.30%). Since soybean
protein is rich in vitamins B1 and B2, pantothenic acid,
colin, niacin, and all essential amino acids for the body; it
is undoubtedly considered as a main source of nutrients
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One of the other important compounds found in soybean
which is today the main reason for tendency toward its
consumption worldwide is phytoestrogen. Phytoestrogens
are plant derivatives of estrogens with diphenolic structure
found in fruits, vegetables, peas, and particularly seeds like
cotton, alfalfa, clover, and soybeans. Phytoestrogens enjoy
all physiological, physical, and chemical specifications of
estrogens. The main isoflavone of soy is genistein (4).

By recent works, administration of estrogen-containing
drugs causes increased risk of breast and endometrial
cancers in postmenopausal women. Use of estrogen-like
compounds particularly plant types (phytoestrogens)



Modaresi M et al.

abundantly found in soy foods including soy milk and
protein not only satisfies postmenopausal women’s need
for estrogen, but also is free from any side effect and
decreases the risk of cancer development (5).

Some studies indicated that soy consumption could lead
to suppression of thyroid activity and goiter incidence (6).
Also, the reported effects for soy on cancer, osteoporosis,
and cardiovascular diseases have led to increased interest
in soy consumption. Although the US Food and Drug
Administration IN 1999 mentioned soy as contributing to
cholesterol decrease and containing numerous bioactive
elements, soy isoflavones are still attracting public
attention. On the other hand, genistein found in soy causes
dilation of blood vessels, improvement of blood vessel
elasticity, and decrease in blood pressure by increasing
nitric oxide release.

All these contribute positively to heart and decrease
systolic and diastolic pressure (6); however, some studies
have indicated that phytoestrogens causes decreased
quality of sperm in men. Empirically, the diet rich in
phytoestrogen compounds such as soy could cause change
in pituitary-hypothalamic-gonadal axis in men as with
diethyl acetyl nisterol compounds (7).

Since thyroid is considered as one of the most important
endocrine glands and contributes to regulating general
metabolism of the body including its most fundamental
constituent, that is oxygen, growing of fetal nervous
system, and functioning of most body’s organs such as
cardiovascular, digestive, and reproductive systems, any
disturbance in function of thyroid leads to disturbance in
function of other body organs, and genistein found in soy
could cause disorder effects on pituitary-hypothalamic
axis, we aimed to investigate soy effects on concentrations
of Thyroid stimulating hormone (TSH), Triiodothyronine
(T,), and Thyroxine (T).

Materials and Methods

In this study, 24 Balb/C male mice with mean weight of
35+5 g were enrolled. The study samples were maintained
in appropriate laboratory at 25+3 °C, with normal light
period, and in sterilized cages. The mice were provided
with enough water and food.

The mice were randomly assigned to three groups of eight
each including control group (fed with base diet) and
intervention groups 1 and 2 (fed with the diet containing
respectively soy 30% and soy 50%).

As this study was based on feeding of mice with soy
protein, the consumed food by each mouse was calculated
by the difference in weight of the given food per day
during a week. Livestock concentrate for feeding the mice
was pulverized by an electric mortar and then the food
mixture containing soy 30% and 50% was prepared based
on the treatment dose. The mixture was again pelleted and
made available to the mice. The duration of treatment was
considered nine weeks for each animal.

After nine weeks treatment, the blood was taken to

investigate the levels of TSH, T, and T,. For this,
experimental samples were partially anesthetized by ether
and the blood was taken directly from the heart. The
samples were collected and were hormonally measured.
Hormonal measurement was done by immunoenzymatic
methods in the solid-phase by Eliza reader.

Results

In the group treated with soy 30% in the diet, mean serum
level of TSH hormones increased significantly compared
to the control group and group treated with soy 50% in the
diet (p<0.05); However, the increase in the group treated
with the diet containing soy 50% was not significant
compared to the control group (p>0.05) (Figure 1).

In the group treated with soy 50% in the diet, mean serum
level of T, hormones decreased significantly compared to
the control group (p<0.05). However, the corresponding
decrease was not significant in the group treated with the
diet containing soy 30% compared to the control group
(p>0.05; Figure 2).

In the group treated with soy 30% in the diet, mean serum
level of T, hormones decreased and in the group treated
with soy 50% in the diet T, hormones increased (Figure 3).
However, these variations were not significant compared
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Figure 1. Comparison of serum TSH hormones in the groups of
study; *Significant difference from control group (p<0.05)
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Figure 2. Comparison of serum T, hormones in the groups of
study; *Significant difference from control group (p<0.05)
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Figure 3. Comparison of serum T, hormones in the groups of
study

to the control group (p>0.05).

Discussion

In this study, the effects of the diet containing soy 30% and
50% on serum levels of TSH, T,, and T, were investigated
in laboratory male mice and the results indicated mean
serum level of TSH hormones increased significantly in
the group treated with soy 30% compared to the control
group. Isoflavones found in soy, particularly genistein,
prevent thyroid peroxidase which is vital to thyroid
hormones synthesis. This primary decrease in thyroid
hormones stimulates pituitary-thyroid axis and hence
the serum level of this hormone increases (8). But, this
increase was non-significant in the group treated with
soy 50%.

Other studies have reported risk of developing
hypothyroidism due to consuming soybean and its
products. This is another explanation for inhibitory
effect of soy’s estrogen-like compounds on hypothalamic-
pituitary-thyroid axis. Since increased serum level of TSH
normally causes increase in thyroglobulin proteolysis and
thyroid hormones release in the blood, increase in T, and
T, is expected. However, the phytoestrogens found in soy
caused decreased susceptibility of pituitary-thyroid glands
axis in normal feedback mechanism and function (8). As
noted, T, serum level decreased significantly in the group
treated with 50% soy. T, serum level decreased in 30% soy
group non-significantly, but the decrease was still noted.
General course and mechanism of soy’s isoflavone effect
on thyroid-pituitary axis is still unknown. Isoflavones are
fundamentally known as anti-thyroid compounds (9,10),
as they prevent the function of thyroid peroxidase, which
is the key enzyme for synthesis of thyroid hormones.
However, other works have also demonstrated an extensive
thyroid hyperplasia by treatment with soy (11,12). Studies
also highlighted that the children and individuals fed with
greater amounts of soy needed more iodine, even up to
twice more than that required by other individuals (13,14).

Conclusion

The foods rich in soy phytoestrogens are found
abundantly in Southeast Asian populations’ meal and are
likely to contribute greatly to thyroid function. Therefore,

The effect of feeding with soybean on Thyroid hormones

it is recommended to pay attention to dose-dependent
consumption of soy and its components as pharmaceutical
compounds with plant origin.
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