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ABSTRACT

Background: Hypothyroidism is a common thyroid disorder which influences the
function of many organs including the reproductive organ

Aim of this work: To examine the structural changes induced in the testis of adult male
rats by hypothyroidism and the possible protective role of selenium.

Methods: forty male albino rats were classified into 4 groups; Group I: used as a control.
Group I1: were given carbimazole for hypothyroid induction; and Group Ill, IV received
selenium alone and combination of carbimazole with selenium respectively, orally for 3
months

Results: The all outcomes of Group | and Group Ill rats showed no significant
difference; therefore, they were collective in one group (control). Serum concentration of
TSH was significantly increase while the level of T4, and testosterone concentrations
were significantly decreased in groups Il and IV. Testis of hypothyroid rats showed
irregularity of some seminiferous tubule with thickening of their basement membrane, the
diameter of seminiferous tubule and the height of germinal epithelium significantly
decreased with decreases in the number of spermatocytes, Sertoli and Leydig cells. There
was disorganization of the germinal epithelium with  vacuolar degeneration of
spermatocyte. In Addition, there was a widening of interstitium associated with edema
and congested blood vessels. However, rats of group IV showed significantly an
improvement in  hormonal level and histological structure of the testicular tissue
compared to group II. Conclusion: hypothyroidism affects the structure of a testis but
adding selenium has ameliorative role on thyroid function and histological changes of
the testis.
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INTRODUCTION:

he thyroid gland secretes

thyroxin (T4) and tri-

iodothyroine (T3) hormones?.
These hormones play a critical role in
controlling the infant's brain and somatic
ddevelopment and in the adult they
regulate metabolic activity and the
function of many organs?. Previously,
the scientist was thought that male
gonads were unresponsive to thyroid
hormones; however, recently thyroid
receptors have been discovered in
various tissues of the body including the
gonads®*. Many investigators studied the
relationship  between the thyroid
hormones and male reproductive system,
the thyroid gland controls the
proliferation and maturation of Sertoli
cells and Ledyig cells during the
developmental stage of testis in human
and rodents*®,

Thyroid dysfunction is a public
problem, the incidence of thyroid
disorder is increased considerably during
the last decade’. Hypothyroidism is the
most common thyroid dysfunction, the
prevalence of which is correlated to age
and sex8. Many organs in the body can
be affected by thyroid dysfunction
including male reproductive organ®.
Hypothyroidism in post-pubertal men
triggered many sexual dysfunctions as
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decreased libido and delayed
ejaculation®. The researcher showed that
male fertility was not affected in short
term hypothyroidism while impairment
of reproductive function had been
reported in prolonged condition®.
However, decreased thyroid hormones
level in hypothyroidism influence the
number of Sertoli cells and altered the
shape and motility of the sperm
leading to fertility impairment®L,

Hypothyroidism is associated with the
reduction of antioxidant defense
mechanism against free radicles which
produced by normal cellular
metabolism'?3, The accumulation of
free radicles is responsible  for
abnormal function of the cells with
increased cell death!*

Selenium (Se) is an essential
micronutrient element forr animals, it
has an antioxidant properties'®. And

plays an important role in several
physiological ~ processes such  as
immunity and thyroid  hormones

production®®. It has been used widely as
an anticancer in several conditions
including liver and renal cancer®’. It has
a protective role against the cisplatin—
induced hepatotoxicity in mice?®,

Therefore, the objective of this study
was to ddetermine the impact of
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selenium on the histological changes in
the testis of hypothyroid rats induced
by carbimazole (antithyroid) drug.

2.MATERIAL AND METHODS

2.1.Carbimazole: is an antithyroid drug
obtained from the local markets in Iraq
as tablets supplied under the trade name
NeoMercazole. It was dissolved in
distilled water and orally administered to
animals at a dose level of 6 mg/kg
BW?,

2.2. Selenium: is an antioxidant agent
existing as sodium selenite powder. It
was dissolved in distilled water and
orally administered to animals at a dose
level of 10 ug/kg BW?°.

2.3. Experimental protocol

Forty adult male Wistar albino rats
weighing about (190- 225) grams and
aged about three months were purchased
from the animal house of Veterinary
College, University of Mosul. They were
housed in polypropylene cages forr
period from the 1st of January till the
1st of April 2020. The animals were
kept in well-ventilated cages, under
standard environments, with free access
to the standard diet and water. All
animals had been examined carefully for
general health status. The animals were
ddivided into fourr groups (ten rats in
each group) as following: Group |
(control group) receive 0.5 distilled
water daily for three months. Group Il
(hypothyroid group) the animals in this
group received carbimazole dissolvent
in water and given as 0.5ml orally by
gastric tube once daily for three months
to induce hypothyroidism. Group I (
Se treated) rats were given distilled
water daily for three months and
selenium was added orally by gastric
tube once daily for the last two months.
Group IV (hypothyroid + Se) rats were
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given carbimazole as same as group Il
but we added sodium selenite orally by
gastric tube once daily for the last two
months. Towards the end of the
experiment  blood samples were
collected from the retro-orbital venous
plexuses for serum separation. Then all
animals were Kkilled by cervical
decapitation, the testes were dissected
out, the right testis used to estimate the
level of Malonaldehyde (MDA) which
regard as marker for oxidative stress
while the left testis was fixed in Bouin's
solution and processed through a series
of alcohol dilutions and embedded in the
paraffin wax to get sections of 5um
thickness which stained with
haematoxylin-eosin  (H&E) to be
examined under the light microscope.

2.3.1. Hormonal assay: All blood
samples were aspirated in the morning
about 10-11 AM. The blood centrifuged
at 400r Pm for 15 mint then serum was
separated and stored at —20°C. Serum
TSH, T4 and sex hormones
(testosterone) were determined by using
the minividis technique.

2.3.2. Morphometrical analysis: using
colorr USB digital Image camera,
which was provided with image
processing software forr measuring all
parameter. Seminiferous tubule
diameter, germinal epithelium thickness
were measured in six sections perr testis
from ten ddifferent rats in each group at
magnification power 400 X. Also,
numbers of different germinal cells,
Sertoli cells, and Leydig cells were also
countedd in the same slides.

2.4. Statistical analysis : All data were
reported as meant SE (standard errorr).
Statistical significant of data was
performed by Graph pad prism using
one-way ANOVA followed by the
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Student-Newman-Keuls
comparison tests with the
significance set at P< 0.05.

multiple
level of

3.RESULTS

The all outcomes of Group | (control)
and Group Il (selenium treated) rats
showed no significant difference;
therefore, these two groups were
collective in one group (control).

3.1.Hormonal Analysis:
Hypothyroidism  was established by
measuring TSH and T4. The serum
concentration of TSH , T4 level and
testosterone were offered in Table (1)
and Table(2). Serum TSH was
significantly increased at (p< 0.05) while
T4 was significantly decreased in Gl
(hypothyroid)  followed by GIV
(hypothyroid + Se) in comparison to
control group and there was a
significant  difference between both
treated groups (GIl and GIV. The
serum concentration of testosterone
showed the least significant decrease
in GIl followed by GIV compared to
control group. There was a significant
differences between both treated groups.

3.2. Oxidative stress biomarker of the
testis: The mean concentration of
MDA in the testis was highest
significant in Group 11 (hypothyroid)
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followed by Group IV (hypothyroid +Se)
in comparison to control group. The
MDA level in Group IV was decreased
but the difference was not significant
compared to group Il (P > 0.05) (Table
3).

3.4.Quantitative-micro-morphometrical
measurement:

A- parameters of seminiferous tubule
(ST) were illustrated in the table (4):
there was a significant decrease in
diameters of ST of hypothyroid group at
(P < 0.05) compared to control and
hypothyroid + selenium treated groups.
In addition, the height of germinal
epithelium reduced in treated groups
with significant decrease in hypothyroid
group at (P<0.05) compared to control
group but the difference was not
significant compared to hypothyroid+
selenium treated group. Whereas the
thickness of basement membrane of ST
was  significantly increased in
hypothyroid group compared to both
control and  hypothyroid +selenium
treated  groups. P-values  of
spermatogenic, Sertoli, and Leydig cells
were presented in table(5).
Hypothyroidism caused a statically
significant reduction in a number of
spermatogenic, sertoli and leydig cells
(P<0.05)
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Table 1: serum concentration of thyroid hormones in different groups of male rats .Data
were expressed as Mean + SE

Gl (Control) | GlI (Hypothyroid) | GIV(Hypothyroid+Se)
Parameters

2.68+190 A 5.86+0.03 B 442+0.11C
76.66+1.49 a 55.67+£0.18 b 67.47+1.16 c

-Different letters mean there is a significant difference at p < 0.05.

Table 2: The serum concentration of testosterone in different groups of male rats . Data
were expressed as Mean + SE

4.39+0.37 A 0.68+0.10 B 2.34+0.17C

-Different letters mean there is a significant difference at p < 0.05.

Table 3: The effect of hypothyroidism on MDA level in testicular tissues.

212.10+8.73A 350+10.26 B 315.8+6.38 C

-Different letters mean there is a significant difference at p< 0.05.

Table (4): The parameters of ST (um).

373.6+50.9 a 91.5+5.03 A

172.7£20.9 b 70.06+£5.2 B 2.9+0.3b

338.6+28.2 a 77.2+3.2 AB 1.4+0.1a

-Different letters with in column mean there is a significant difference at p< 0.05.
-similar letters within column mean there is a non-significant difference at p> 0.05.
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61.5+1.0a 1742+3.8 A | 215.7+3.8a | 19.5+0.8 a | 29.3+0.9
a

52.2+3.0ab 56.2+16 B |96.2+#4.2 b | 7.8+0.5bc | 5.2+0.5
b

55.7+1.0 ac 64.5+1.3CB |175+5.1 ¢ |9.6£1.0c | 16.5+2.0
C

-Different letters within column mean there is a significant difference at P< 0.05.
-similar letters with in column mean there is a non-significant difference at P> 0.05.

3.4. Histological Finding:

Control groups: in this group, the
testis exhibited normal architecture . it
made up of many rrounded to oval
seminiferous tubules (ST) separated by
narrow connective tissues interstitial
spaces (Fig.1). Each tubule is surrounded
by intact basal lamina on which arrest
spermatogenic and sertoli cells. The
spermatogenic  linage  consist  of
spermatogonia that rest on the basement
membrane and appeared as small cells
with rounded nuclei, followed by large
primary  spermatocytes with large
spherical nuclei. spermatids were
detected along with spermatozoa that
filled the lumen of ST (Fig. 2). In
addition, between the germ cells there
was a sertoli cells (supporting cells)
which characterized by its oval or
triangular nuclei, in the interstitisum
there were blood vessels with clump of
rounded eosinophilic leydig cells (Fig 3).

Hypothyroid group: experimental
hypothyroidism produced histological
changes in testicular parenchyma
represented by the widening of
interstitisum  with  several ST had
irregular boundaries, there were dilated
and congested blood vessels in the
interstitium (Fig. 4). Some seminiferous
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tubule showed disorganization of the
germinal epithelium with wide gap
spaces between the cells associated with
exfoliation of the germinal epithelium to
lumen of tubule ( Fig. 5) degenerated
cells with a dark nucleus and highly
eosinophilic cytoplasm were detected

associated with ~ vacuoles in  the
cytoplasm of spermatocye and in the
interstitium  there  was hyaline

acidophilic material (Fig. 6). Moreover,
some tubules showed regulatory and
thickening of their basement membrane
with few, vacuolated Sertoli cell and
arrested spermatogenesis at
spermatocyte level with few leydig cells

(Fig. 7).

Hypothyroid + selenium treated
group: treated rats with selenium
showed improvement in the
histopathological changes induced by
hypothyroidism . Most of ST looked
normal with a regular outline and lumen
contain sperm, with less widening of
intertubular space (Fig. 8). Most of ST
showed improvement of the germinal
epithelium with spermatogonia
spermatocyte, spermatid and
spermatozoa, there were few gap spaces
between germinal epithelium (Fig. 9).
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Still, there is edema in the interstitium with increased leydig cells (Fig. 10).

Fig .1: Control group, testicular
tissue showed many rounded and
oval seminiferous tubule (ST).
Narrow interstitial tissues (IS). H&E,
100X

Fig .2: Control group, seminiferous
tubule  showed basement
membrane (BM) spermatogonia
(arrow). Primary spermatocyte
(head arrow), spermatid (curved
arrow), spermatozoa (SZ) filled the
lumen of ST. H&E 400

Fig3:. Control group showed
spermatogonia (SG), sertoli cell (5)
rest on basement membrane (BM).
Primary  spermatocyte  (15C).
Interstitial tissue (IT) with leydig
cell (L) and blood wvessel (BV)
H&E. 4003

Fig.4: Hypothyroid testis. Testicular
tissue showed irregularly of some
seminiferous tubule (ST) with
widening, edema and hemorrhage of
interstitial tissue (IT). Dilated blood
vessel (BV). H.E.100X.
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Fig.5: Hypothyroid group:
seminiferous  tubule  showed
disorganization of  germinal
epithelium (DGE) with wide gap
spaces between the cells (GS).
Exfoliation of germinal epithelium
to lumen of tubule (EGE).

Fig.6: Hypothyroid group some ST
showed irregularly of basement
membrane (arrows). Vacuolated cell
(curved  arrows).  Arrested  of
spermatogenesis at spermatocyte level
with degenerated spermatid (head
arrow). Interstitial space (IT) with
few leydig cell. H&E.400X

Fig 7: Hypothyroid Group: seminiferous
tubule showed degenerated cells with
dark nucleus (arrows). With Vacuoles
in the cytoplasm of spermatocye and
in the interstitium (curved arrows)
associated with deposition of hyaline
acidophilic material ( =~). H&E. 400X
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4-DISCUSSION

Hypothyroidism is a clinical condition
caused by reduction in the secretion of
thyroid hormones from thyroid gland, it
adversely affects the function of many
organs including the reproductive
function?*. A previous study confirmed
the role of thyroid hormones in testicular
development®, other one suggested that
thyroid dysfunction in adult men was
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Fig.8. Hypothyroid- selenium treated
group: testicular tissue showing
most of seminiferous tubule (ST)
look normal with regular outline and
lumen contains sperm(S).with less
widening of intertubular space. H&E.

Fig.9. Hypothyroid- selenium treated
group, ST showed improvement of
germinal epithelium , spermatogonia
SG) speratocyte(SC) , spermatid (S)
and spermatozoa (SZ). still there
were few gap spaces ( GS)between
germinal epithelium.H&E.300X

Fig.10: Hypothyroid-selenium
treated group: still there is edema in
the interstitium  (EIT)  with
increased leydig cells (L). H&E
400X

related to an abnormality in sexual
activity and impaired fertility?2.

TSH and T4 were used as an
indicator for normal thyroid function in
human and  other animals®. The
induction of hypothyroidism in this
study was confirmed by significant
reduction in T4 and elevation of TSH
concentration. This result coincide with
other studies that used carbimazole for
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six weeks to induce hypothyroidism in
experimental animales®®. The reduction
of thyroid hormones level is due to the
action of carbimazole which inhibit
iodination of tyrosine in the thyroid
gland and as a consequences the
concentration of TSH was elevated by
positive feed-back effect on
hypophysis?®. However, the thyroid
function was improved by given
selenium to hypothyroid rats in which
the level of T4 and TSH were closer to
the control group.

The correlation of hypothyroidism to
testicular function is controversial some
authors showed that hypothyroidism
poorly affect testicular function?%22

However, The achieved data of this
study approved that hypothyroidism
produced a structural change on the
testis represented by irregularity of the
outline of some ST with arrested of
spermatogenic maturation and exfoliated
of germinal epithelium in the lumen of
tubule. Moreover, there was
disorganization in germinal epithelium
with decreased in the height of these
cells. Reduction in the number of
spermatocytes, spermatid, sertoli and
leydig cells had been recorded. A similar
finding was obtained by other authers®*
27 To understand the structural changes
of testicular tissues  produced by
hypothyroidism, the oxidant-antioxidant
state was studied in this work by
measuring the level of MDA which is
regarded as a marker for oxidative stress.
The obtained data showed a significant
elevation of MDA level in the
hypothyroid group. This result was in
accordance with other researchers who
attributed the pathological features of
testis in  hypothyroidism to the
accumulation of free radicals and
increased oxidative stress with lipid
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peroxidation which was responsible for
cellular  damage and  testicular
dysfunction that  represented by a
reduction in sperm  count with an

increase of abnormal and immotile
sperm?8,
Furthermore, the reduction of

testosterone level which observed in
this study and also reported by other
investigator?® may explain early
detachment of spermatids from Sertoli
cells leading to exfoliation of
degenerated cells in the lumen of the ST.

The reduction of testosterone level in
hypothyroidism may be attributed to
many factors as decreased production of
binding globulin for sex hormones from
the liver®, Other factors include the
disruptor effect of hypothyroidism on
hypothalamus-pituitary-testis axis with
the subsequent reduction in
testosterone®!.  While other authors
explain the inhibition of steroidogenesis
to the effect of hypothyroidism on the
number and function of leydig cells®

Moreover, The result of current study
showed widening of interstitisum
associated with edema and dilated blood
vessels. This result was observed by
another investgator®*, This may be
related to an excess of lymphatic
exudate and capillary destruction which
result from increased blood endotoxins
and toxic effect of free radicle in
oxidative stress status®2.The treatment of
hypothyroid rats in the current study
with (Se) showed improvement in the
thyroid function represented by
elevation of T4 with depression of TSH
level compared to hypothyroid group (
GIl) and this result was supported by
other studied **3* who explained this
improvement by the action of
Selenoenzyme, which has an important
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role in thyroid hormones production.
Moreover, treatment of rats with (Se)
resulted in a significant increase in
testosterone level and improvement in
structural changes induced by
hypothyroid  status.  This  result

was in agreement with another
study that observed an improvement in
the ultrastructure of rat's testis treated
with carbimazole®®. Many investigators
studied the effect of (Se) on toxicity
produced Dby different chemicals,
however, some reported it's protective
effects®. While others deny it*’. Santos
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