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Abstract
This study evaluated the histological structures of mouse thyroid gland and the immunohistochemical expression of thyroid dif-

ferentiation marker (Tg) and stem cell marker (P63) with special reference to the site and degree of expression pattern of stem cells

in the mouse thyroid gland in related to age and the possible prophylactic effect of selenium from development of aging-associated
stem cell defects.

Material and Methods: Sixty laboratory mice were divided into six groups at ages of (1 day, 15day, 30 day, 2 - 3 months, 12 - 25
months, 12 - 24 months old and 12 - 24 months treated with 5 mcg selenium for 20 successive days. After finishing the experiment,

blood samples were collected from all groups for assessment of thyroid function tests (T3 and T4). Further, data collected from the
experiment were analyzed statistically.

Results: A gradual increase of T3 and T4 with age and a significant decrease of T3 and T4 at the old age was evaluated. At selenium
treated group, T3 and T4 levels were significantly increased again.

Histological development of thyroid glands till old age were studied. The active follicles contained various amounts of colloid and

were arranged with one layer of cuboidal or simple columnar cells. The production of thyroglobulin by the active follicles was detected by the strong Tg expression. In the old age, most of thyroid follicles were inactive, appeared empty or contained accumulated

colloid and were arranged with a single layer or multiple layers of simple cuboidal or squamous cells. Areas of hyperplastic changes
which might be follicular or C- cell hyperplasia were detected. In the present study, stem cells were detected as two populations of

cells called solid cell nests (SCNs) and side populations (SP) or as solitary scattered cells. There were also mixed solid SCNs (cystic
SCNs). The SP cells and the SCNs gave negative Tg expression, while the nuclei of the SP and nuclei of the main cells of SCNs gave
strong P63 expression indicating the stem cells like – characters. The C-Cells gave negative Tg and P63 expression.

Conclusion: From the present study, it could be concluded that the stem cells were P63 expressed in all groups even at the old age
but in the old age, P63 was expressed in few populations of cells and few solitary scattered cells indicating the presence of stem cells

at old age but with less amount.The stem cells of selenium treated aged group showed a better pattern of P63 expression as that of
the adult age indicating the activation of the silent aged stem cells and restoration of their activity.

Recommendations: Selenium daily supplementation in old age is recommended for protection from physiological senile hypothyroidism and improvement of the thyroid function.
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Abbreviation
C Cells: Parafollicular Cells (PC); SCNs: Solid Cell Nests; SPs: Side Populations; Tg marker: Thyroglobulin Marker

Introduction

The thyroid tissue is made up of main cells called thyrocytes. Notably, these cells arranged in follicles and they are structured with

parafollicular cells (C- Cells) that secrete calcitonin [1]. The role of stem cells are crucial in forming the required cells in the thyroid gland.

Imperatively, their exist as undifferentiated cells that have the ability to renew the supply of thyrocytes in the thyroid gland [2]. Stem

cells were detected in the thyroid gland as cell populations named SCNs and SP cells. Thyroid SCNs were ultimobranchial body remnant-

derived stem cells of endodermal origin [3]. Notably, the structures were made up of embryonic characteristics and were formed of solid
cell nests. Structures of cystic nature called mixed follicles were occasionally observed [4,5]. The main cells were pluripotent undiffer-

entiated cells which differentiating into the specialized cells and tissues of thyroid epithelial cells. The immunohistochemical profile of
SCNs which is important in identifying the antibodies and antigens is used to examine the activity of undifferentiated cells in the role of

SCNs main cells. The common stem cells markers were thyroid transcription factor (TTF-1) p63, BCL-2, OCT4, and SALL4 expression [6].
The main cells of SCNs also described as inter-follicular epithelial cells, convey p63,a protein present in the thyrocytes, that controls the

transcription of nuclear information in epithelial stem cells. The result that p63 was strongly expressed in the inter-follicular epithelial
cells showing both normal and abnormal characteristics in the thyrocytes manifesting a phenotypic characteristic of the basal/stem cell

[7]. Another stem cell side populations had also been recognized (this population of cells shows distinct characteristics from the main
population) as seen in mice [8].

Aging is a natural process that essentially affects all living organisms. This matter has attracted researchers to unearth technologies

that can control the process of aging through gene mutation and stem cell technologies. As tissues get older, there is a sustained decrease
in homeostatic and regenerative capacities which led to alteration in stem cells inside the tissues [9]. The regenerative therapies focused
on stem cells which could improve aging [10].

Selenium is an important micronutrient. Scientists had shown that selenium was essential for various body processes include metabo-

lism, hormonal changes and strengthening the immune system. Notably, in the body, selenium is highly concentrated in the thyroid gland.

It forms the foundation of proteins known as selenoproteins which play a key role as antioxidants and in the activation of T4 to T3 [11].
Conclusively the optimal functionality of the thyroid gland depends on the availability of selenium [12].

Aim of the work

This study evaluated the histological structures of the mouse thyroid gland and the immunohistochemical expression of thyroid dif-

ferentiation marker (Tg) and stem cell marker (P63) with special reference to the site and degree of expression pattern of stem cells in the
mouse thyroid gland in related to age and the possible ameliorative effect of selenium on the aged stem cells.
Ethical approval

The research adhered to the guidelines and procedures set by the ethical committee in charge of animal care. The study was approved

by the committee at King Abdul Aziz University. The protocols set by Medical Research Center conform to the protocols of the Canadian
Council on Animal Care.
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Mice were taken from the animal experimental unit of King Fahd Medical Research Center (KFMRC), KAU, KSA, Jeddah. Mice were put

in good - aerated cages and maintained in a 24°C ± 1°C temperature- controlled room with a 12 hours light/12 hours dark cycle, 55% ±
10% humidity.

Experimental design
Sixty laboratory mice at ages of 1 day,15 days,30 days,2-3 months and 12-24 months were used. The mice were divided into 6 groups

(10 mice each): Group 1: 1day old, Group 2: 15 days old, Group 3: 30 days old (prepubertal age), Group 4: 2- 3 months old (adult age),

Group 5: 12 - 24 months old (aged /old age) and Group 6: 12 - 24 months old (selenium treated old age) which were given selenium (5

mcg) by a gastric tube for 20 successive days. Then, blood were taken and collected from all groups and assessed for thyroid function
tests included T3 and T4. Then, the mice were lightly anaesthetized by ether and slices of the thyroid glands were taken and processed for
histological and immunohistochemical study.
Blood analysis

Blood samples were taken and collected from all groups for the assessment of T3 and T4 and selenium levels. The enzymatic immuno-

assay methods using the following kits for measurements: Rat Triiodothyronine (T3) ELISA Kit (My BioSource. com. San Diego. USA.
Catalog No: MBS016153) and Rat thyroxine(T4) ELISA Kit ((My BioSource. com. San Diego. USA. Catalog No. MBS704309).
Technique for histological study

Thyroid glands were extracted from mice of different ages, the thyroid specimen were processed for histological examination. The

paraffin blocks were cut at 4 - 6 um thickness. Thyroid paraffin sections were stained with H and E staining [13].
Technique for immunohistochemical study

Immunohistochemical examination for expression of thyroid differentiation marker (Tg) and thyroid stem cells (P63) in the different

groups was done. Thyroglobulin Tg (2H11+ 6E1) (Roche com., Catalog, German, 760 - 2671), Anti-Thyroglobulin antibody reacted with
human thyroglobulin as demonstrated by a single band of immunoblotting in a lysate of human thyroid tissue. Immunohistochemical

examination for P63 expression of thyroid stem cells in the different groups was done [6]. Recommended Staining Protocol for VENTANA
anti-p63 (4A4) with ultra View Universal DAB Detection Kit on a Bench Mark ULTRA instrument. This antibody showed a nuclear staining

pattern. It used for identification of the stem cell -like in the thyroid gland. Finally, all slides were scanned by Digital pathology slide scanner (Philips Intelli Site Pathology Solution).Photographs were capturing from the scanned slides.
Drug: Selenium

As an adequate selenium intake in the diet might not be enough, so 200 mcg per day was the most effective experimental used dose in

studies [14]. In this study, Selenium enriched yeast (Brewer’s Yeast) tablets was be purchased from (Jamieson pharmaceutical company,

Canada).The tablets were powdered and dissolved by distilled water. The dose of Selenium/mouse was calculated according to Nair and
Jacob [15]. The experimental dose was 5 mcg. The aged mice were given selenium (5 mcg) orally by gastric tubes for 20 successive days.
Statistical analysis

SPSS version 20 for windows was used for conducting the statistical analysis of the data. The expression of the data was by means

+/- standard deviation (SD). Significance versus adult group (G4). ANOVA tests were used for the purposes of data analysis. Significance
level; was considered at P-value < 0.05.
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Statistical results of blood analysis

Thyroid function tests revealed that the T3 and T4 levels were gradually increased with age and reached its maximal level in the adult

age. Whereas T3 and T4 levels revealed a marked statistically decrease at the old age group. they revealed a significant increase in the

group treated with selenium and they became nearly as those of the adult one, thus indicating the restoration of thyroid activity and the
importance of selenium supplementation in old age (Tables 1 and 2).
Groups

T3 (ng/dl)

G4 (2-3 months)

158.33 ± 10.69

G1 (one day) Significance

93.00 ± 7.00 0.0001***

G5 (old age control)Significance

47.33 ± 4.047.00 0.0001***

G2 (15 days) Significance
G3 (30 days) Significance

G6 (old age treated) Significance

70.00 ± 3.61 0.0001***
84.67 ± 9.29 0.0001***
133.83 ± 28.22 0.065

Table 1: Comparison of serum levels of T3 (ng/dl) in different studied groups versus (2-3 months) group.
Data were expressed as mean+/-SD. significance versus G4 (2-3 months). Significance was made using
One Way ANOVA (LSD) test. *: P < 0.05, ***: P < 0.001.
Groups
G4 (2-3 months)

G1 (one day) Significance

T4 (ug/dl)
10.30 ± 1.31

11.43 ± 0.55 0.115

G2 (15 days) Significance

2.83 ± 0.42 0.0001***

G6 (old age treated) Significance

11.06 ± 1.06 0.217

G3 (30 days) Significance

G5 (old age control) Significance

2.20 ± 0.39 0.0001***
1.09 ± 0.11 0.0001***

Table 2: Comparison of serum levels of T4 (ug/dl) in different studied groups versus (2-3 months) group.
Data were expressed as mean+/-SD. significance versus G4 (2-3 months). Significance was made using
One Way ANOVA (LSD) test. *: P < 0.05, ***: P < 0.001.
Histological Results
One day old mouse
H and E stain
Microscopic examination of a one-day-old thyroid gland showing moderately developed two lobes on each side of the trachea

(Figure.1a). Most of the cells in the peripheral zones of the lobules differentiated into immature thyroid follicles which appeared with
different sizes and shapes and had variable amount of faintly stained homogenous colloid in their lumina. The wall of each thyroid fol-

licle was covered with one layer of flat follicular cells with oval to round nuclei. An apparent few numbers of parafollicular (C- cells) were
observed in between the follicles. The C- cells was characterized by resting on the basal lamina of the thyroid follicles or arranged in small

foci of cells in the interfollicular spaces. They were identified by their clear cytoplasm and large round nuclei. Most of the cells in the cen-

tral zone of gland were appeared as irregular solid masses, these masses were suggested being the SCNs. Another cellular solid mass was
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seen at the periphery of the gland and could be known as SP cells. SCNs were categorized into two distinct types of cells i.e. “main cells
which formed the major part of the SCNs and “C cells”. Main cells are characteristically polygonal in shape and have central oval nuclei

with strongly eosinophilic cytoplasm. Few C- cells were seen in SCNs. Another solid cell nests called cystic SCNs contained mixed folliclesstructures indicating the proliferative function of SCNs were seen (Figure 1b).

Figure 1: Photomicrographs of thyroid gland sections from one day old mouse showing:
1a: Moderately developed two thyroid lobes (L)on each side of the trachea(T) (H and E x50).
1b: The central zone of the lobe containing immature thyroid follicles(F) with variable amount of faintly stained homogenous colloid (C),
low cubical follicular cells (FC) with oval to round nuclei, parafollicular cells with clear cytoplasm (PC), solid cell nests (black arrow) and
cystic solid cell nests (yellow arrow) contained mixed follicles -structures . Notice also side population cells (red arrow) at the peripheral
zone of the lobe . (H and E x400).
1c: Strong positive expression of Tg in the thyroid follicular cells and moderate to strong Tg expression in the colloids (C). Negative Tg expression in parafollicular cells (PC) and SP cells (red arrow) (x1000).
1d: Strong positive nuclear P63 expression in the main cells of SCNs (black arrow) and SP cells (red arrows) . Notice the thyroid follicular
cells and the C cells (PC) stained negative for p63. (x1000).

Tg Expression
Examination of the Tg immunostained serial sections revealed that the thyroid follicular cells gave a strong positive expression for Tg.

Colloids in the small follicles of central zone mainly gave strong positive expression for Tg. The C- cells, SCNs and SP cells gave negative
expression for Tg (Figure 1c).
P63 Expression

Examination of the P63 immunostained serial sections revealed strong positive nuclear expression on the main cells of SCNs and SPs

cells indicating the stem cells like – characters. C cells gave a negative P63 expression (Fig.1d).
15 Days old mouse
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H and E stain

Microscopic examination of 15 days old thyroid gland showing more developed thyroid follicles which appeared in the central part

of the thyroid lobe. They were small in size of varying shapes with eosinophilic colloid in their lumina. The colloids showed variable appearances and contained vacuoles and cracks. The follicular walls were lined by single layers cubical or low columnar cells indicating the

increase of activity. The C- cells were also present and identified with their distinct clear cytoplasm. Masses of SCNs, cystic SCNs, and SP
cells were seen (Figure 2b).
Tg Expression

The thyrocytes showed strongly Tg positive expression. The colloids showing variable Tg expression from moderate to strong. The

SCNs and C-cells showed negative Tg expression (Figure 2c).
P63 Expression

A strong positive nuclear P63 expression in SP cells. The C- cells gave negative p63 expression (Figure 2d).

Figure 2: Photomicrographs of thyroid gland sections from 15 days old mouse showing:
2a: The central zone of the lobe containing nearly active thyroid follicles with eosinophilic colloid (C) and their cells (FC) are appeared
low columnar with oval to round nuclei . Notice masses of SCNs (black arrow) and cystic SCNs (yellow arrow). (H and E x1000)
2b: The peripheral zone of the lobe containing active thyroid follicles with colloids (C) having cracks and are lined by low columnar
follicular cells (FC) . Notice the clear parafollicular cells (PC). Notice also a mass of side population cells (red arrow). (H and Ex1000).
2c: Strong positive Tg expression in the thyroid follicular cells (FC), moderate to strong Tg expression
in the colloids and negative Tg expression in C- cells (PC) and in SCNs ( black arrow) (x1000)
2d. Strong positive nuclear P63 expression in SPs cells (red arrow). The parafollicular cells showed
negative P63 expression (PC ). (x1000).
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30 days old mouse (prepubertal age)
H and E stain

The gland appeared full of variable -sized thyroid follicles, most of follicles irrespective of their size were active as contained eosino-

philic colloid which appeared containing vacuoles and cracks. Colloid vacuolation was significant in colloid resorption. The parafollicular
cells appears as the previous age. Most of the active follicular cells became low columnar with oval to round nuclei. Apparent small masses

of SCNs and cystic SCNs appeared and small oval to round masses of SP cells with follicles like structures connected to them indicating the
proliferative activity of SP cells were detected at the periphery of the lobe (Figure 3a).
Tg Expression

The thyroid follicular cells showed strongly Tg positive expression. The colloids showed moderate to strong Tg positive expression. The

SCNs and C- cells were negative Tg expression (Figure 3b).
P63 Expression

A strong positive nuclear P63 expression in SCNs especially in the main cells while the nuclei of the C- cells were negative expression

for P63 (Figure 3b). Many solitary stem cells scattered in the parenchyma showing strong nuclear P63expression. Strong positive nuclear
P63 expression in SP cells were detected (Figure 3d).

Figure 3: Photomicrographs of thyroid gland sections from 30 days old mouse showing:
3a: Most of thyroid follicles containing colloids having vacuoles and cracks (C) and their cells (FC) appeared low columnar with oval to
round nuclei. Notice masses of SCNs (black arrow), cystic SCNs (yellow arrow) and SPs cells (yellow arrow) . Notice also the parafollicular
cells (PC). (H and Ex1000)
3b. Strong positive Tg expression in the thyroid follicular cells (FC) within the central zone. Moderate to
strong positive Tg expression in the colloids. Negative expression of Tg in the C-cells (PC). (x 200)
3c: Strong positive P63expression in SCNs (black arrow). The C - cells give negative P63 expression
(PC). (x400).
3d. Strong positive nuclear P63 expression of SPs cells (red arrow). Inset: Strong positive nuclear P63 expression of solitary scattered stem
cells in the parenchyma (blue arrow) (x1000).

Citation: Laila M Aboul- Mahasen., et al. “Histo-Immune Expression of Stem Cell Populations in Mouse Thyroid Gland Against Age Changes
and the Possible Protective Effect of Selenium”. EC Clinical and Experimental Anatomy 3.12 (2020): 37-51.

Histo-Immune Expression of Stem Cell Populations in Mouse Thyroid Gland Against Age Changes and the Possible Protective
Effect of Selenium
44

2- 3 months mouse (Adult)
H and E stain

Microscopic examination of the adult thyroid gland revealed that all the glands became full with variable -sized active thyroid follicles,

all active follicles had numerous vacuoles in weakly stained colloid (colloid vacuolation was a significant of colloid resorption). Notably
the parafollicular cells were appeared in irregular groups between the follicles. Many small, oval to round masses mainly of mixed types
of SCNs were detected in the central zone of the gland were seen proliferating the thyroid follicles (Figure 4a).
Tg Expression

The thyroid follicular cells gave strongly Tg positive expression. The colloids showing moderate Tg expression. The masses of C- cells

and cystic SCNs cells showed negative Tg expression (Figure 4b).
P63 Expression

Strong Positive nuclear P63 expression in the cystic SCNs, solitary scattered cells, and cells of SP.Some nuclei showing mitotic activity.

Negative P63 expression in the C- cells (Figure 4c and d).

Figure 4: Photomicrographs of thyroid gland sections from 2-3 months old mouse showing:
4a: Most of the thyroid follicles had columnar cells with rounded nuclei and contained vacuolated colloid (C) and resorption lacunae
indicating high activity. Many proliferative SCNs were appeared (yellow arrow). Parafollicular cells (PC)were detected individually or in the
masses of SCNs cells. (H and Ex400).
4b: Strong positive Tg expression in thyroid follicular cells (FC) attached to negatively expressed cystic SCNs (yellow arrow). A moderate Tg
expression in colloid (C). A mass of parafollicular cells appeared (PC) with negative Tg expression. (x1000).
4c. Strong positive nuclear P63 expression on cystic SCNs cells (yellow arrow) which showing apparent mitotic activity(M). Strong positive
nuclear P63 expression of solitary scattered stem cells in the parenchyma (blue arrow). The parafollicular cells stained negative for P63
(PC). (x1000)
4d: Strong positive nuclear P63 expression of a mass of SP cells (red arrow). (x1000).
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12- 24 months mouse (old age)
H and E stain

Microscopic examination of the old age thyroid gland showing the peripheral zone of the thyroid tissue was surrounded by a thick

irregular fibrous tissue. The number, size, shape, and regularity of the thyroid follicles were changed. Most of follicles in the peripheral
zones were markedly dilated and had variable amounts of colloid but there were some follicles were devoid of colloid. Masses of SP cells

were detected. Most of the follicular cells were more flattened and some follicles were formed of many layers of cells. Some SCNs and
SP cells were detected in several parts of the thyroid parenchyma. other areas had epithelial cells packed and arranged in proximity and

not following a particular pattern and contained many C-cells, assumed to be hyperplasic changes of the gland which might be follicular
hyperplasia or C-cell hyperplasia (Figure 5 a and b).
Tg Expression

The thyroid follicular cells showed strong Tg positive expression. The colloids showing variable degrees from moderate to strong Tg

expression. The SCNs and C -cells masses stained negative for Tg (Figure. 5e and f).
P63 Expression

A strong positive nuclear P63 expression in small masses of SCNs and cystic SCNs. Many masses of C cells stained negative for P63 were

detected (Figure 5d).

Figure 5: Photomicrographs of thyroid gland sections from 12-24 months old mouse showing.
5a: The periphery of thyroid lobe is covered by a thick irregular fibrous tissue (FT). Large irregular dilated follicles with variable amounts
of thick colloid (C). Notice some follicles appeared devoid of colloid. Masses of SPs (red arrow) and SCNs cells (Black arrow) were appeared.
Most of the follicular cells were inactive and lined with flattened epithelium and some follicles formed of many layers of cells (FC). Notice an
area of ill -defined closely packed epithelial cells (H) suggesting hyperplastic changes. (H and Ex 200).
5b: An area of closely packed epithelial cells without a definite arrangement (H) assumed to be hyperplasic changes of the gland . Blood
cells (BC) and many C- cells were appeared inside this area (PC). (H and Ex400).
5c: Strong positive Tg in the follicular cells (FC), moderate Tg expression in the colloid (C) and negative Tg expression in C-cells (PC) and
in a mass of SCNs(black arrow) (x400).
5d: Strong positive nuclear P63 expression in SCNs (black arrow) and cystic solid cell nests (yellow arrow). Many masses of C cells (PC)
showed negatively expressed Tg (x1000).
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Selenium treated old age mouse (12 - 24 months)
H and E stain

Microscopic examination of old age thyroid gland treated with selenium showing amelioration of the thyroid structure (Figure 6a and

b) as the majority of the gland reinstated their original shape especially in the middle part of the lobe. Most of thyroid follicles appeared
restoring their activity as the follicular cells appeared cuboidal to low columnar in shape with spherical densely stained nuclei and their

lumina showed vacuolated colloid indicating colloid absorption. But some follicles still have thick colloid with cracks. Many masses of
SCNs, cystic SCNs, and SP cells were detected in the parenchyma with apparent mitotic figures in their main cells. The parafollicular cells
appeared in the periphery of the thyroid follicles. No hyperplastic changes appeared.
Tg Expression

The thyroid follicular cells showed strong Tg positive expression. The colloids showing variable degrees from weak to moderate Tg

expression. The parafollicular cells and SP cells stained negative for Tg (Figure 6c).
P63 Expression

P63 immuno-expression was increased as compared with that of the old age. More populations of cells and many solitary scattered

cells indicating the activation of the old stem cells. Strong Positive nuclear P63 expression in the SP cells and some scattered solitary cells.
C cells gave negative staining for P63 (Figure 6d).

Figure 6: Photomicrographs of thyroid gland sections from 12-24 months old mouse treated with
selenium showing:
6a: Many follicles restored their sizes and became rounded or oval in shape. Masses of SCNs (black arrow) and cystic SCNs (yellow arrow)
proliferating a follicles were appeared. Most of the colloids appeared vacuolated (C). (H and Ex200).
6b: A mass of side population cells (red arrow) showed many mitotic figures (M) in its main cells and few C-cells (PC) were appeared in it
. The thyroid follicles appeared active as lined with cuboidal to low columnar follicular cells (FC) and had vacuolated colloids (C). (H&E x
400 and inset x1000).
6c: Strong positive expression of Tg in thyroid follicular cells (FC). Moderate Tg positive reaction in colloids (C). Negative expression of Tg in
SP cells (red arrow). (x400).
6d: Strong positive nuclear P63 expression in SP cells (red arrow). Many solitary cells in the parenchyma showed strong P63 expression
(blue arrow) suggesting stem cells like characters. (x1000).
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In the present study, statistical analysis of thyroid function tests revealed that there was a significant rise in T3 and T4 levels with age

and reaching their maximal levels in the adult age indicating the highest activity. At the old age, a significant decrease of T3 and T4 were
detected. In at the aged animal group treated with selenium a significant increase T3 and T4 was recorded, indicating that the aged thyroid gland could restore its activity and the importance of selenium supplementation in old age.

These results were in agreement with many authors. Selenium was essential for the production of the antioxidant selenoproteins

[11,12,16]. Selenium also could postpone the development of hypothyroidism, normalized thyroid echogenicity in ultrasound examination, improved the condition of patients with Graves’ disease and autoimmune thyroiditis [17,18].

Regarding the histological results, this study evaluated the structure and functions of the thyroid glands as the age advances among

the mice at one day, 15 days, 30 days, 2-3 months and 12-24 months with special consideration on the marker expression of SCNs and SPs

cells which had stem cells like characters. Notably, there is a significant variation both in the structure and the functions of the thyroid
glands with the aging. The histological results are supported by the biochemical results.

These results were in agreement with many studies.Significant age-related histological variations in the structure of the thyroids were

observed in the follicles, colloid formation, colloid vacuoles and follicular cells [19,20].

In the present study,the epithelial lining of the follicular cells was developed gradually as it was flat at the 1st day old mice and became

cuboidal to low columnar by 15 - 30 days. The high cuboidal or low columnar epithelium indicating the start of secretory activity.

The active follicles have cells that are either cuboidal or columnar in type. On the other hand, inactive thyroid follicles have simple

squamous flat cells [21,22].

The release of thyroglobulin was detected by the presence of resorption lacunae within the thyroid follicles. These results were con-

firmed by [23] as they explained that during the follicular cell activities, colloids are dissolved through the process of lysis.

In the present study, few parafollicular - C - cells were detected from 1st-day old mouse, they were distinguished by empty cytoplasm

and large round nuclei. At the 15th and 30th days old mice, they were detected also inside the SCNs. By the adult age,they were increased

in number and appeared as irregular foci between the follicles suggesting C-cell hyperplasia. These foci were expressed negative for Tg
and P63.

These results were in agreement with Rao- Rupanagdi [21] and Scognamiglio [24].They revealed that thyroid C- cells underwent func-

tional and structural changes with age and there were areas of C-cell enlargement.

In the present study, as a little information was present about the thyroid stem cells and nearly no information was present about

thyroid stem cells in relation to age, immunohistochemical analysis was done by using the thyroid differentiation marker Tg and the stem
cell marker P63 according to Hoshi., et al. [8] Moreno., et al. [6] and Ma., et al. [25].

P63 belongs to the gene family that suppresses the tumor with the same structure as the P53. These elements have been known to

manifest in the process of differentiation of the stem cells where they were believed to reside in the epithelial progenitor cells [6,26].

In this study, in the 1st-day old mice, irregular solid clusters in the central zone of the gland suggested to be the solid cell nests (SCNs).

SCNs appeared in H and E as have two types of cells. Mainly the main cells and few C cells. Cystic SCNs, contained mixed follicles-structures

indicating the proliferative function of SCNs were seen. The nuclei of the two types of SCNs cells gave negative Tg expression, while the
nuclei of the main cells only gave strong P63 expression indicating the stem cells like – characters.
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These results were in agreement with many studies using immunohistochemical investigation for the detection of p63 in the SCNs

cells which was restricted only to the nuclei in the SCNs with a pronounced expression in the main cells gave them the stem cell patterns
[4,6,27,28].

In the present study, from the 15th-day old mouse to 30th day old mouse, SCNs and cystic SCNs were detected in another zones of the

thyroid parenchyma. These masses had strong nuclear positive P63 of the main cells of SCNs while the C- cells were negative expression

for P63. By the 2-3 Months,many masses,mainly of mixed types of SCNs in the central zone of the gland indicating the ability of solid cell

nests to proliferate and produce the thyroid follicles were detected and gave strong positive nuclear P63 expression. Many masses of ccells suggesting C-cells hyperplasia was detected and gave negative P63 expression.

These results agreed with many studies. The population of ultimobranchial cysts remnants reduced with age, alternatively, areas of

C-cell enlargement appeared with advancing in age [21,26].

In the present study, another cellular solid masses at the periphery of the gland and could be known as SP cells were detected at the

thyroid sections stained by H and E in 1st-day old mouse. These masses gave negative Tg expression and their nuclei gave strong positive
P63 expression. These outcomes agreed with many studies as they mentioned that the mouse thyroid gland possessed SP cells that might
represent stem /progenitor cells – like characters [8,29].

Regarding aging, significant changes were present in all the parts of the thyroid sections of mice as the thyroid lobes were atrophied.

Most of the follicles in the peripheral zones were markedly dilated and had variable amounts of colloid but there were some empty fol-

licles. The study findings presented a firm assertion that there is a significant decrease in the activity of the thyrocytes as the age advances.
Areas of follicular hyperplasia and C- cell hyperplasia were also detected.

These results were in agreement with many studies. They demonstrated that the histological and functional changes observed in the

thyrocytes of the mice with age and they were characterized by hyperplasia, senescence among other characteristics (23 and 36). In ad-

dition to demonstration of C-cell hyperplasia in aged thyroid groups, they were various types of hyperplasia, benign follicular adenoma,
and follicular carcinoma [19,30].

Regarding the P63 expression in few masses of SCNs,SPs cells and few solitary scattered cells at the aged thyroid sections, this indicat-

ing the presence of stem cells at the old age but with fewer amount.

P63 expression of thyroid stem cells was expressed in various studies in mouse [8] and human [6]. The protein expression profiles of a

basal cell marker, p63, was changed in the lungs of 14-month-old compared to the 7-9-week-old mice. On the other hand, however, nuclear
manifestation of full-length forms of p63 reduced with age [31].

In the present study, the thyroid gland of old age mouse treated with selenium showing an obvious improvement of the thyroid struc-

ture. The effect of the selenium treatment resulted in the restoration of the structures of the thyroid follicles as became nearly as the
functioning thyroid follicles. Tg and P63 expression were improved more than those of the old age and were very similar to those of the
adult age, indicating the activation of the silent stem cells and the beginning of their proliferative activity.

These results were in agreement with many studies. They demonstrated the ameliorative effect of antioxidant treatment to enhance

the ability to resist the stress and therapeutic efficiency [32]. The antioxidants, selenium and vitamin E supplementation decreased per-

oxidation and further restored the thyroid hormones T3 and T4 concentration in serum [16,33]. Lack of selenium or its inadequacy supply

has been the source of various maladies that affect the human body as some of the diseases include cancer, weak immune system and premature aging of tissue [11]. Selenium is important in controlling inflammation and neoplasm of the cells, controlling aging, and played a
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pivotal role in the process of oxidation thus protecting the body from stress associated with oxidation [12,14,34]. Many studies explained

the role of selenium with stem cells.They elucidated that selenium induced multiplication of synovium-derived stromal cells [35] and
improved stem cell activity by inducing the multiplication of preadipocytes [36] Selenium preserved the stemness of the epidermal cells

and delayed deterioration of these cell by maintaining epidermal adhesion and the recommendation from this finding is that the element
selenium could play a crucial role in reducing the rate of skin aging [37].

These results indicate the ameliorative effect of selenium on enhancing the old stem cells’ ability to regenerate and repair the aged

thyroid tissue.

Conclusion

From the present study, it could be concluded that the stem cells have been expressed in the mouse thyroid tissues at all ages and the

prophylactic role of selenium to ameliorative the aged stem cells was detected.

Recommendations

Selenium daily supplementation in old age is recommended for protection from physiological senile hypothyroidism and improvement

of the thyroid function.
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