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Summary

This study was carried out at the animal house of the College of Veterinary Medicine -

Basrah University. An attempt was done to induce hypothyroidism by using isoflavonoid
extract from soybean seeds (Glycin max.) to investigate the effects of this agent on endocrine
axes and as well as on some physiological and histopathological changes in female rabbits.
Twenty four virgin female rabbits weighted (1120-1147g) and ages (5.5-6m) were divided
into 2 equal groups (12 rabbits/group).
First group (control) was drenched 3ml of physiological saline for 2months; second group
(SIE) was drenched soybean isoflavonoid extract (200mg/kg B.W.) for 2months. The
results of present study revealed that hypothyroidism has been induced by soybean
isoflavonoid extract (SIE) which accompanied by significant (P<0.05) decrease in serum
Ts, T4 concentrations compared with control. On the other hand, TSH concentration
showed a significant (P<0.05) increase and a significant decrease in serum concentrations
of FSH and LH have been shown in serum of (SIE) treated group. A significant (P<0.05)
decrease in serum Zn, Na concentrations and a significant (P<0.05) increase in Ca
concentration were registered in SIE group, Reproductive efficiency was affected in SIE
The fertility rates in female rabbits of SIE was 41.66% compared with 100% of control.
The histological study revealed that many pathological changes of different degrees in
thyroid gland represented by dilated thyroid follicles and flatted thyroicytes, vacuolation in
colloid, depletion of parafollicular cells, as well as pituitary gland shows non-clear
pituicyte. Adrenal glands showed reduce of zona fasciculata and disturbance of ovarian
tissue with high proliferation of dense fibrosis in SIE treated female rabbits compared with
control.

Introduction

Hypothyroidism is a deficiency of thyroid activity, it results in reduced secretion of

both T, and T3. The decrease in T4 and T3 concentrations lead to hypersecretion of
pituitary thyroid stimulating hormone (TSH) and an amplified increase in its
concentration in serum [1].
Thyroid gland activity may be affected by natural compound such as phytoestrogen. It
operates directly on thyroid tissue through estrogen receptor and causes
hypothyroidism. The phytoestrogens such as isoflavonoid from Glycin max (soybean)
possibly effecting on the secretion of thyroid hormones[2].

The soybean plant is an annual plant native to Southeast Asia. It has oblong pods
that contain 2 to 4 seeds or beans. It is one of the oldest cultivated legumes in the world
with a crude protein value of between 38-44% [3]. The crop is cultivated principally for
its oil bearing seeds which are widely used for human consumption or as a concentrate
feed ingredient for farm animals.



Isoflavonoids (ISF) are synthesized as a branch of the phenylpropanoid pathway. The
ISF skeleton originates from the central flavanone intermediate naringenin and
liquiritigenin. The physiological effects of ISF include possible antioxidant activity,
therefore suggesting a role for isoflavones in the prevention of coronary heart disease,
endocrine-responsive cancers and male infertility[4]. Soybean isoflavones compounds
mainly  possess anti-inflammatory, antiallergic, antiviral, anticarcinogenic,
antineoplastic, antimicrobial, antihemninthic, liver protective, antithrombotic,
antioxidant, metal chelation and antihormonal effects[5].

Isoflavones also affect enzyme systems such as protein kinase C, tyrosine kinases,
ornithine decarboxylase; nucleotide phosphodiesterase, lipooxygenase and glutathione
S transferase[6]. These enzymes play a role in the pathogenesis of diseases such as
cancer, arthritis, heart disease, inflammatory diseases and in antimicrobial activity[7].
Soybean has been implicated in diet-induce goiter. Therefore ISF reduced thyroid
hormone[8]. ISF may influence the thyroid hormone feedback system by interference
with their biosynthesis, secretion and metabolism [9].

Material and Methods

Plant Material:
The Soybean (Glycin max.) was used in this study. The seeds of soybean were
turned to powder with the help of an electric grinder.

Preparation of Soybean Isoflavnoids Extract (SIE)

Fifty grams of dried soybean seeds powder was defatted with (500 ml) n-hexan for
16 hours by soxhlete. The combined n-hexan extract was concentrated below 50°C
under reduced pressure in a rotary evaporator to get 10 gm of yellow oily mass. This
mass was dried at room temperature and further (40 gm) was refluxed in (500ml)
methanol (80%) in water with 3% hydrochloric acid. The sample was refluxed with
solvent for one hour then filtered by Buchner funnel and filter paper (Wattman
No0.185). The filtrate was extracted with an equal volume of chloroform to remove
pigments. The alcoholic layer was extracted with an equal volume of ethyl acetate
treated with 2% of hydrochloric acid and the ethylacetate layer was concentrated by
rotary evaporator at 45°C and dried at room temperature[10,11]. The resultant extract
(3gm) was yellowish and dry material, the percentage was (7.5% w/w).The extract was
kept in dark glass container at 4°C.

Experimental Animals

Twenty four healthy adult virgin female domestic rabbits (Lepus cuniculus
domastica) were brought from the local markets/ Basrah, Iraq of (5.5-6) months age,
body weight (1120-1147) gm. Rabbits were kept for an adaptation period 1 month in
the animal house of Veterinary Medicine College / Basrah University. Experimental
animals were kept in individual cages, provided with ration composed of fodder in
addition to green alfalfa (Medicago sativa) and tap water ad libitum and given a
prophylaxis drug against coccidiosis (Amprollium 1g/L of drinking water) and these
animals maintained in air-conditioned quarters (24°C) under standard husbandry
condition with alternate 12 hours light /dark period.
Experimental Design
To induce hypothyroidism twenty fourvirgin rabbits were randomly divided into main
two equal groups, 12 rabbits / group in an individual cage.



1-The first group (C) had been regarded as control each rabbit in the control group was
drenched 3ml of normal saline daily by using gastric tube for 2 months.

2-The second group (SIE) was drenched (200mg /Kg B.W. single daily dosage) of
soybean isoflavonoid extract dissolved in 3ml of normal saline daily for 2 months.

Collection of Blood Samples:

Blood samples (5ml) were collected from each animal before and during
experimental weekly by the heart (cardiac puncture). The (5ml) of blood was deposited
into tube without anticoagulant and then the blood samples were refrigerated for a
maximum of 12h and centrifuged at (5000 rpm) for 15 minutes and serum samples
were divided into two parts and stored in polyethylene eppendorff tubes at -20°C, first
part used for hormonal analysis (TSH, T3, T4,FSH,LH, cortisol, E; and P4) and other part
for biochemical analysis (minerals).

Reproductive Efficiency
Fertility activity

After 4 weeks of treatments female rabbits caged overnight with males (29:13) of
proven fertility. Vaginal smears were examined on the following morning for the
presence of spermatozoa in the vaginal smears, this was considered indicative of
pregnancy, and this day was counted as day 0 of pregnancy.
Measurement of the Length of Gestation Period

In these experiments, treated pregnant rabbits were carefully noticed until normal
delivery occurred. At day 2 or 3 before delivery, the rabbits were caged individually.
The time and day of delivery was recorded. In addition, weight of the litters was
recorded.
Implantation Site

In these experiments, after delivery of pregnant rabbits were sacrificed immediatly
for the notice effect of treatment on implantation site of blastocytes, as described by
[12]. The animals were sacrificed and their uteri were exposed and opened by cutting
longitudinally to expose the bluish implantation sites, which were counted. Weight of
uterus and the left and right ovaries were taken. The ovaries were removed from each
animal, placed on a Petri—dish and the number of corpa lutea were counted. The
percentage of success of implantation was calculated as:

Percentage of success (Ps) = No. of implants x 100
No. of corpa lutea

Histological Techniques

The animals were sacrificed at the end of the experiment (after 8 weeks from the
beginning of the experiment) and the organ samples were taken as pituitary gland,
thyroid gland, adrenal gland and ovaries. These organs were fixed in 10% buffered
formalin, dehydrated progressively in increased ethanol concentrations, treated with
xylene and embedded in paraffin. Five microns thickness sections of paraffin-
embedded tissue were mounted on glass slides and stained with Haematoxyline and
Eosin stain (H & E stain)[13,14].
Statistical Analysis
The results of the present study were analyzed by t test between groups and (ANOVA)
between periods[15].



Results

1-Effect of SIE on Serum Concentrations of TSH, T3 and T, of Virgin Rabbits

The results of serum TSH, T3 and T4 concentrations have been presented in the
Table (1). The results indicated that the TSH concentration was significantly (P<0.05)
increased during studied periods in serum of virgin rabbits treated with SIE compared
with control group. The TSH concentration of virgin female rabbits was significantly
(P<0.05) increased with progressive periods. Serum concentration of Tz was
significantly (P<0.05) decreased of treatment with SIE during studied period compared

with control. The same pattern was found in the T4 concentration in studied period.

Table(1)Effect of SIE on Serum Concentrations of TSH, T3 and T,

of Virgin Rabbits (MeanzSD) (n=12)
Periods(weeks)
Parameters Treatments owk 2wk 2wk
Control(Normal saline) 0.40+0.01 0.41+0.046 0.41+0.035
Aa Ba Ba
TSH SIE 0.41+0.05 0.88+0.021 1.29+0.011
(UIU/ml) Ad Ac Aa
Control(Normal saline) 1.41+0.010 1.38+0.01 1.38+0.012
T3 Aa Aa Aa
((ng/ml) SIE 1.42+0.017
Aa
Control(Normal saline) 5.04+0.012 5.13+0.03 5.11+0.02
Aa Aa Aa
T4 SIE 4.83+0.04
(po/dl) Aa

SIE=Soybean Isoflavonid Extract,P<0.05 Capital letters denote differences between SIE and control.
P<0.05 Small letters denote differences within group

2-Effect of SIE on Serum Concentrations of FSH, LH, Cortisol, E2 and P4 Hormones
of Virgin Rabbits
The mean values of FSH, LH, cortisol, Estradiol (E;), Progesterone (P4) concentrations
as presented in the Table (2). The results indicated a significant (P<0.05) decrease in
serum FSH and LH concentrations of virgin rabbits treated with SIE group with
progressive periods compared with control.
Cortisol concentration was significant (P<0.05) decreased in serum of virgin rabbits

treated with SIE during progressive periods compared with control and within group.

E, concentration was significantly (P<0.05) increased in serum of virgin rabbits treated
with SIE compared with control group. Also E, concentration was significantly (P<0.05)

increased in serum of virgin rabbits treated with SIE compared within group.

P, concentration was significantly (P<0.05) decreased in serum of virgin rabbits treated

with SIE compared with control and within group.



Table(2)Effect of SIE on Serum Concentrations of FSH, LH, Cortisol, Estradiol

and Progesterone Hormones of Virgin Rabbits(Mean+SD) (n=12)
Parameters Treatment Periods (weeks)
Oowk 2wk 4wk
Control(Normal saline) 2.73+0.031 | 2.78+0.013 2.86+0.011
FSH Ab Aab Aa
(mIU/ml) SIE 2.72+0.022 | 2.46+0.034 2.10+0.017
Aa Bb Bc
Control(Normal saline) 2.65+0.05 4.20+0.002 5.30+0.006
LH Ac
(miU/ml) SIE 2.56+0.01 2.94+0.0012 4.40+0.0034
Ac
Control(Normal saline) 4.93+0.013 5.63+0.019 5.91+0.032
Cortisol Aa
(g/dl) SIE 4.98+0.023 4,37+0.025 3.39+0.038
Aa Bb Bc
Control(Normal saline) 45.95+1.52 48.8 £ 2.58 48.58+0.63
Estradiol Aa Ba Ba
(pg/ml) SIE 46.56%0.11 65.37+0.23 90.74+0.36
Ac Ab Aa
Control(Normal saline) 0.76+0.024 0.95+0.013 1.18+0.027
Progesterone Ab Aa Aa
('ng/ml) SIE 0.78+0.021 0.70+0.06 0.64+0.021
Aa Bab Bb

SIE=Soybean Isoflavonid Extract,P<0.05 Capital letters denote differences between SIE and control.

P<0.05 Small letters denote differences within group

3-Effect of SIE on Serum Concentrations of Zn, Ca, P, Na and K of Virgin Rabbits

The results of concentrations of Zn, P, Ca, Na and K in serum of virgin rabbits are
represented in the Table (3). The results indicated a significant (P<0.05) decrease in Zn
concentration of virgin rabbits treated with SIE compared with control and within group.
Ca and P concentrations were significantly (P<0.05) increased in serum of virgin rabbits
after treated with SIE compared with control and within group. Na concentration was
significantly (P<0.05) decreased after treatment with SIE progressively compared with
control and within group. No significant difference was found in K concentration between
SIE treated group and control.



Table (3) Effect of SIE on Serum Concentrations of Zn, Ca, P, Na and K of

Virgin Rabbits (Mean+SD) (n=12)
Periods (week)
Parameters Treatment owk 2wk awk
Control(Normal saline) 120.99+4.17 122.56+2.89 127.50+6.69
Zinc Aa Aa Aa
pg/dl SIE 118.22+4.21 86.06+2.03 72.18+0.12
Aa Bb Bc
Control(Normal saline) 12.42+0.81 12.74+0.85 12.86+0.87
Calcium Aa Ba Ba
mg/dl SIE 12.52+0.88 17.37+1.52 17.79+1.59
Ab Aa Aa
Control(Normalsaline) 9.64+.96 9. 54+ 0.95 9.36+0.85
phosphorous Aa Aa Aa
mmol/L SIE 9.78+0.57 9.87+0.60 9.97+0.46
Aa Aa Aa
Control(Normalsaline) 118.15+2.65 123.5945.84 125.014+3.16
Sodium Aa Aa Aa
mmol/L SIE 121.32+4.67 90.15+3.27 72.48+3.24
Aa Bb Bc
potassium 4.6+0.90 4.32+0.34 4.26+0.26
mmol/L Control(Normalsaline) Aa Aab Ab
SIE 4.5+0.25 4.65+0.57 4.5740.45
Aa Aa Aa

SIE=Soybean Isoflavonid Extract,P<0.05 Capital letters denote differences between SIE and

control.P<0.05 Small letters denote differences within group

4-Effect of SIE on Reproductive Efficiency of Female Rabbits

The results revealed in Table (4) affected fertility by SIE treatment was found. Not
all female rabbits were mated with male and showed positive spermatozoa became
pregnant. The results revealed some female rabbits treated with SIE were unable to
become pregnant compared with control, 41.66% fertility rate in female rabbits treated
with SIE compared with control fertility rate 100%. The results female rabbits treated
with SIE revealed a significant (P<0.05) decrease in newborns weights but the gestation
period did not affected and in this study found that those rabbits that had treated with SIE
suffered from" partial reproductive failure." These effects were seen in the smaller size of
their litter, the number of stillbirth and early fetal deaths.

Table (4) Effect of SIE on Reproductive Efficiency of Female Rabbits

(Mean£SD) (n=12)
Treatments
Control SIE
Parameters (normal saline)
NO. of female pregnancy 12 5
Gestation period 29.5+1.02 A 30+£1.05 A
No. of New born 5.08£1.12 A 4.8+1.2 A
No. of New born (Total and range) 61(4-6) 24(4-6)
Weight of New born 35.92+5.35 A 24.96+6.03 B
Fertility Rate % 100% 41.66%
Malformation% 0% 0%
Aborted rabbits % 0% 0%
Dead newborn 0 4
Mortality Rate Of newborn 0% 16.66%

Capital letters denote differences between groups, P<0.05 vs. control.

SIE=Soybean Isoflavonid Extract.



5-Effect of SIE on Site of Implantation, Number of Corpora Luteum and Successful
Implantation % in Sacrificed Female Rabbits

Site of Implantation, number of corpora lutea and successful implantation % are
illustrated in the Table (5). The results showed a significant (P<0.05) decrease of site of
implantation in female rabbits in treated group compared with control.

Number of corpora lutea show no significant different in SIE group compared with
control group. Successful implantation % was high in control group 79.87 % compared
with treated groups SIE 57.74%.

Table (5) Effect of SIE on Site of Implantation , Number of Corpora Luteum and

Successful Implantation % in Sacrificed Female Rabbits (MeanzSD) (n=12)
Parameters Site of Number of Successful Resorption of
Implantation Corpora Luteum Implantation% fetuses
Treatments
Control 5.12+1.05 6.41+1.03 79.87% 0
Normal saline A A
SIE 4+1.47 6.98+1.23 57.30% 0
B A

SIE=Soybean Isoflavonid Extract.
Capital letters denote differences between groups, P<0.05 vs. control.

Result of Histopathological Examination
1- Pituitary gland
The pituitary gland of control rabbits showed clear pituicytes with very clear nuclei

normally distributed within the nervous tissue. In addition their normal numbers and size
of herring bodies as shown in figure (1). While pituitary gland of rabbits treated with SIE
exhibited histopathological changes included non-clear pituicytes with small nuclei, there
fibrous tissue formation distributed within the nervosa tissue and no herring bodies as
shown in figure (2).
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Fig.1 : Pituitary gland of control rabbit. Showing Fig.2: Pituitary gland of rabbit treated with SIE. Showing non-
pituicytes (P) with nuclei (N) normally distributed within clear pituicytes (P) with small nuclei (N), fibrous tissue
the nervosa tissue. Normal numbers and size of herring formation distributed within the nervosa tissue. No herring

bodies (HB), stain (H&E) 400X. bodies, stain (H&E) 400X.



2- Thyroid gland

The thyroid gland of control group rabbits appeared normal thyroid tissue composed of
thyroid follicles of varies size and filled with colloid and lined by cuboidal thyriocytes,
parafollicular cells can be distinguished as shown in figure(3). While thyroid gland of
rabbits treated with SIE appeared histopathological changes as shown in figure(4).The
changes included different size thyroid follicles, dilated thyroid follicles lined by flatted
thyriocyte and vacuolation of some follicles depletion of parafollicular cells.
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Fig3: Thyroid gland of control rabbit, Showing normal Fig4 : Thyroid gland of rabbit treated with SIE. Showing
architecture, thyroid follicles (), filled with colloid (C) lined thyroid follicles of different size (1, 2) dilated and lined by

: : flatted thyrocyte (ft), vacuolation in some follicles(V) and
by cuboidal thyrocytes (TC) (arrow), parafollicular cells . . X
(CC) stain (H&E) 100X. depletion of parafollicular cells, stain (H&E) 100X.

3-Adrenal glands

Adrenal gland of control rabbits had normal gland's layers, normal capsule surrounding the
first layer of adrenal cortex and to be divided into three zones of adrenal cortex zona
glomerulosa, zona fasciculate, zona reticularis and adrenal medulla were shown in figure
(5). While the adrenal gland of rabbits treated with SIE revealed histopathological changes
included degeneration of zona glomerulosa and reduction of zona fasciculate, inspite of
normal capsule and normal zona reticularis and adrenal medulla as shown in figure (6).



ZG
G
ZF
ZF
ZR
ZR
M
M Fig.6: Adrenal gland of rabbits treated with SIE.
Showing normal capsule(C), degeneration of zona
) ] ) glomerulosa (ZG), reduce of zona fasciculate

Fig.5: Adrenal gland of control rabbit. Showing (ZF), normal zona reticularis (ZR) and medulla
normal gland's laye- rs, surrounded by capsule(C) (M) stain (H&E) 100X.

zona glomerulosa (ZG), zona fasciculate (ZF), zona
reticularis(ZR) and medulla(M), stain (H&E)100X.

@@4-Ovaries

The ovary of control rabbits contain normal ovarian cellular tissue with normal
Graafine follicles. In addition, there are normal primary follicles and secondary follicles
in figure (7).While the ovary of rabbits treated with SIE reaveled histopathological
changes included very clear disturbance in ovarian tissue or parnchymia, high
proliferation of denase fibrous tissue with no primary follicle formation. There is only two
Graafine follicle containing dense matrix like tissue structure as shown figure (8).
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) ) ) ) Fig.8: Ovary of rabbit treated with SIE.Showing very
Fig.7 : Ovary of control rabbit.Showing normal ovarian clear disturbance ovarian tissue or parnchymia ,high
cellular tissue with normal Graafine follicles (GF), normal proliferation of denase fibrous tissue with no primary
primary follicles (PF) and secondary follicles(SF), stain and secondary follicles formation. Graafine follicle
(H&E) 40X. ( GF) containing dense matrix like tissue structure,

stain (H&E) 40X.
Discussion

The obtained results in Table (1) revealed a significant decrease in thyroid hormones
concentrations after treatment with SIE with significant increase in TSH after treatment
with SIE. This result is supported by histological findings of pituitary and thyroid glands
in the present study which indicated markedly suppressed functional status of thyroid
gland. Serum concentrations of thyroid hormones(T3,T4) and TSH are commonly used as
reliable indicators of the thyroid function in humans and experimental animals[16].
Thyroid peroxidase and 5'-deiodinase key enzymes involved in thyroid hormone
biosynthesis. All reactions necessary for the formation of T3 and T, are influenced and
controlled by pituitary TSH which stimulates follicular cells in the thyroid gland[16,17].
However, because T3 is the primary determinate of TSH release by the pituitary gland,
homeostatic mechanisms should rapidly restore T3 concentrations nearly to reference rang
[10] found a significant increase of TSH. Pituitary TSH secretion is controlled by a
negative feedback mechanism modulated by the circulating level of free T, and free T3
and by conversion of T4 to T3 in the pituitary thyrotropic cells. T3 is the metabolically
active iodothyroinine. TSH secretion is also influenced by thyrotropin releasing hormone
(TRH), a 3-amino acid peptide synthesized in the hypothalamus which stimulates the
pituitary to release TSH [16,17 and 18].

The affected thyroid gland by SIE may be attributed to inhibition thyroid peroxidase
and 5'-deiodinase key enzymes involved in thyroid hormone biosynthesis[19,20 and 8]
found that deiodinase activity were significantly inhibited by isoflavonoid, because
antioxidant activity of isoflavonoid [5], antioxidant may affect the peripheral conversion
of thyroid hormones by deiodination[21]. The inhibition of these enzymes results in
decreased levels of circulating thyroid hormones that leads to increase secretion of TSH
by the anterior pituitary. The increased levels of TSH provide a growth stimulus to the
thyroid, resulting in goiter. These results are in agreement with [2,22]. But this result
disagrees with [23]Jwho found that the thyrotropin, total and free triiodothyronine and
thyroxine would not change by tested phytoestrogen in female rats. Also[24] stated that
the isoflavonoid mixture did not cause changes in the serum thyroid hormone in rats.



The obtained results in Table (2) revealed that estradiol concentration increased in
serum of SIE group but decreased LH, FSH, cortisol and Progesterone concentrations. In
addition histological findings of pituitary-adrenal-ovary indicate this alteration. The
decreased cortisol concentration which may be attributed to affected HPA axis by SIE
thus it lead to decrease cortisol hormone. This result is supported by histological findings
in Fig.(6) including degeneration of zona glomerulosa and reduces of zona fasciculata
which indicated that treatment with SIE leads to adrenal dysfunction. The result is in
accordinated with [25]who found that the isoflavonoid lead to decrease synthesis of
cortisol. [26] found that the soy diet leads to decrease weight of adrenal gland and zona
fasciculata in monkey. However, the effect of SIE-induced decline in adrenal production
of cortisol may be caused higher secretion of ACTH from pituitary gland by feedback
mechanism which confirm with [27] and it may contributed to inhibition of LHRH
secretion from hypothalamus, possibly mediated by excess ACTH.

The increased estradiol concentration in serum of virgin rabbits treated with SIE
attributed to estrogenic effect of SIE and histological findings of ovaries and pituitary in
Fig.(8) which including very clear disturbance of ovarian tissue or parnchymia, high
proliferation of denase fibrous tissue with no primary and secondary follicles formation.
Cystic Graafine follicle (CGF) containing dense matrix like tissue structure indicate
imbalance of ovarian hormones in rabbits treated with SIE. The result is in agreement
with [28] and this lead to decrease FSH by feedback mechanism and decrease
concentration of progesterone[29].

The obtained results present in the Table (3) indicated that a significant decrease serum
concentration of Zn in virgin rabbits treated with SIE This decrease in serum
concentration of Zn may be attributed to hypothyroidism. [30] also suggested that the
hypothyroid plays a role in the pathogenesis of hypozincemia. Hormones have been
shown to influence trace metals metabolism at several levels, including excretion and
transport of trace metals[31]. For its normal state, thyroid is dependent on the presence of
various trace elements both for synthesis and metabolism of thyroid hormone. The role of
Zn in thyroid is less well defined but suboptimal or supraoptimal dietary intakes of these
elements can adversely affect thyroid metabolism. The involvement of Zn in thyroid
function is complex and may include its effect on synthesis and mode of action of
hormone[32]. [33] suggested that the Zn is as important as selenium or iodine for thyroid
homeostasis. The present study indicated that decreased serum concentration of Zn in
hypothyroid rabbits as compared with control group accordainated with [34] [normal
range: Zn 75-120 pg/dl [35].

The results of hormones concentrations, reproductive efficiency and histological
changes of ovaries indicated that the fertility percentage in female rabbits treated with SIE
may be attributed to affect pituitary-thyroid-gonad axis which are indicated by results of
hormones patterns and histological findings of these organs of female rabbits.

Many processes involved in growth, development, maturation and metabolism in
humans and animals are under the direct or indirect control of the thyroid hormones [36].
Induce hypothyroidism by SIE and continuous administration have sever effect on
metabolism and function of various organs and system such as the reproductive system.
these caused a significant decline in fertility as evidenced by alterations in hormone
patterns, as well as by the profound impact on litter growth and newborn weight Table
(5). Hypothyroidism induced by SIE cause reproductive disturbances and reduces fertility
percentage might have been caused by the presence of an estrogenic like substance in soy
plant (genistein) therefore lead to decrease the number of litters born in rabbits. This
result is in agreement with [37] who have been reported that the reproductive disturbances
occur in sheep and rabbits fed the soybean as a large part of the diet.



These modifications to sex hormones may be due to treatment with SIE which is led to
change in ovaries tissue and follicuogenesis, which are indicated by histological findings
of ovaries. In addition, the effects of the exposure to SIE on steroid hormones may also
result from effect of SIE on regulations of steroid synthesis-related enzymes, such as
aromatase and 3p-hydroxysteroid dehydrogenases (3B-HSD), which have received the
most attention with regarded to enzyme modulation and endocrine disrupters [38].

In the present study, despite the absence of signs of maternal toxicity, of pregnant
rabbits treated with SIE that they showed decrease number of pregnant females and a
significant reduction in weight of newborn. This result is in agreement with [39] who
found that some effects were also noted at the low dose of genistein 20 mg /kg /day
including, increased newborns mortality and decreased newborns body weights, however
at the mid-dose of 150 mg/kg/ day; no adverse effects on the newborns were noted. In a
toxicological assessment approach, agents acting on reproductive parameters may be
identified as potentially able to offer risk to the reproductive system [40]. Thus, despite
the non-existence of maternal toxicity, these alterations indicate a reproductive injury
induced by SIE, probably by a potential embryotoxic action. In the present study, no
significant differences in gestation period in pregnant female rabbits treated with SIE in
spite of it effect on adrenal gland and decreased cortisol concentration which may be
attributed to estrogenic effect of SIE. Similar results was found by [28].
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