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ABSTRACT
Background: Today there is a widespread exposure to high levels of light at night. . This causes divergence from the natural 
environment and leads to significant implications on the circadian rhythm. Constant light exposure inhibits melatonin secretion 
and increases serum concentration of corticosterone. The immune system is very sensitive to stress.
Aim of the Work: to study the effect of chronic exposure to constant light (as a model of stress) on the T lymphocytes 
populations and distribution in the thymus and lymph node.
Material and Methods: animals were divided into two groups (10 rats each). The 1st group considered as control group, 
was kept on a day light-darkness for 12-12 h. The 2nd group was kept under complete artificial light for a period of 4 
weeks. Thymus glands and the cervical lymph nodes of rats were removed and processed for haematoxylin and eosin, and 
immunohistochemical staining for CD3, CD4 and CD8. 
Results: lymphocytic depletion was noticed in the thymus and lymph nodes of the constant light exposed group. Also the 
distribution of CD3 and CD4 positive cells were altered in the lymph node of the same group.
Conclusion:  Constant light stress causes lymphocytic depletion and alters lymphoid cell subsets distribution both in the 
thymus and lymph nodes.
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INTRODUCTION                                                                 

The circadian system consists of a central 'biological 
master clock', located in the suprachiasmatic nucleus (SCN) 
of the hypothalamus. It is thought to be the pacemaker of 
the circadian system[1]. It is affected by light and darkness 
through the retino-hypothalamic tract, which connects the 
retinal ganglion cells to the SCN in the hypothalamus, 
which also connected with the pineal gland through the 
superior cervical ganglion[2] .It was reported that exposure 
to light reduces the ability of the pineal gland of rats to 
synthesize melatonin[3]. Light stimuli are transduced into 
neuroendocrine signals by the cyclic circadian synthesis 
and release of melatonin by the pineal gland[4]. Melatonin 
is the main pineal neuro-hormone[5]. Periods of constant 
darkness and constant light cause stimulation and inhibition 
of melatonin secretion[6]. Adventure of electrical light 

disrupts the natural light-dark cycle for many humans and 
animals. Light exposure is no longer limited to the natural 
pattern[7]. This affects many physiological and behavioral 
functions[8]. Sustained night-time illumination increases 
the risk of heart diseases[9], cancer[10] and causes sleep and 
mood disturbances[11]. Nocturnal lighting, if sufficiently 
bright, disrupts the synthesis of melatonin[12]. There is a 
functional connection between pineal gland, and melatonin 
from one side with the immune system[13]. It is known that 
modulation of both the circadian system and melatonin 
affects immunological measures[7]. 

Melatonin had a strong stimulating effect on the 
lymphocytes. It affects T lymphocytes and macrophages[14].

Constant light housing has been shown to increase 
corticosterone levels and is used as an experimental 
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model of chronic stress[15]. Acute or chronic stress induces 
immunomodulatory effects in animal models as well as in 
humans[16].

The function of the immune system is highly regulated 
and mediates a specific cellular defense against foreign 
particles and pathogens[17]. 

Thymus gland is the first of the lymphoid organs to 
be formed and grows considerably immediately after 
birth. Bone marrow derived progenitor cells undergo 
differentiation/maturation, within the thymus, to form 
the functional T cells[18]. CD3 is initially expressed in 
the cytoplasm of pro-thymocytes, which is the stem cells 
from which T-cells arise. pro-thymocytes differentiate into 
thymocytes, and then into medullary thymocytes, at this 
stage, CD3 antigen migrates to the cell membrane and is 
found bound to the membranes of mature T-cells[19].

 In the lymph nodes, T lymphocytes encounter and are 
recognized, through their variable T cell receptors (TCR), 
peptidic fragment of the antigen (Ag) in association with 
the major histocompatibility complex (MHC) on antigen 
presenting cells (APCs). This recognition provides 
downstream signaling that induces T cell proliferation and 
differentiation into effector cells[20]. 

T cells are involved in cell mediated immunity and 
are divided by the expression of CD4+ or CD8+ markers. 
CD4+ T helper cells recognize antigens which are bound 
to MHC II complexes and are involved with the control of 
intracellular and extracellular pathogens. Cytotoxic CD8+ 
T cells recognize the MHC I complex and destroy infected 
or neoplastic cells[21].

It was reported that different hormones can alter the 
balance of T cell subsets[22].  

AIM OF THE WORK                                               

The aim of the present work was to study the effect of 
chronic exposure to constant light (as a model of stress) 
on the T lymphocytes populations and distribution in the 
thymus and lymph node.

MATERIALS AND METHODS                                      

I- Animals: 

This study was conducted in Anatomy and Histology 
Departments, Faculty of Medicine, El-Minia University. 
Twenty male albino rats aged 4 weeks (50- 60g) obtained 
from the Faculty of agriculture, Minia University were 
used. Rats were housed in a clean plastic cage, and were 
given regular diet and water ad-libitum under controlled 
conditions. The experiment was approved by the ethical 

committee for animal handling for research work in El-
Minia University.

II- Experimental Design:

The animals were divided into two groups (10 rats 
each). The 1st group considered as control group, was 
kept on a daylight-darkness for 12- 12 h. The 2nd group 
was kept under complete artificial light for a period of                         
4 weeks[23]. 

At the end of the experiment, following ether anesthesia, 
all animals were sacrificed. The thymus glands and the 
submandibular cervical lymph nodes of rats were removed. 
After dissection, the organs were fixed in 10% buffered 
formalin solution and for further histological examinations 
the specimens were embedded in paraffin, 5 µm sections 
were cut  and stained with hematoxylin and eosin[24]. Other 
5 µm sections were used for immunohistochemical (IHC) 
studies.

Staining procedures for immunohistochemistry 
(IHC):

Polyclonal rabbit  antihuman  anti-CD3 antibody (1:50   
dilution, provided in liquid form. In 0.05 mol/L Tris/HCl, 
0.1 mol/L NaCl, 15 mmol/L NaN3. Dako. Denmark) was 
used for the identification of T cells[25]. Monoclonal mouse 
antihuman CD4 antibody (1:50 dilution, provided in liquid 
form  in  a buffer  containing stabilizing protein and 0.015 
mol/L sodium azide. Clone: 4B12. Dako. Denmark) was 
used for identification of T helper cells[26]. Monoclonal 
mouse antihuman CD8 antibody (ready-to-use, provided 
in liquid form in a buffer containing stabilizing protein 
and 0.015 mol/L sodium azide. Clone: C8144/B. Dako. 
Denmark) was used for labeling cytotoxic T cells[27]. 

Slides were deparaffinized, rehydrated, rinsed in tap 
water, and embedded in 3% H2O2 for 10 min to block 
endogenous peroxidase. Then sections were treated with 
2% trypsin for 10 min. Non specific protein binding was 
blocked by a blocking solution (PBS and 10% normal 
goat serum). Sections were incubated with primary anti-
CD3 antibody, anti-CD4 antibody and anti-CD8 antibody 
for 30 min. Then sections were  washed 3 times each for 
5 minutes in buffer and incubated for further 30 minutes 
with the secondary antibodies diluted 1:1000, followed by 
washing. Following further 30 minutes incubation with 
Vectastain ABC kits (Avidin, Biotinylated horse radish 
peroxidase Complex) and washing for 10 minutes, the 
substrate, diaminobenzidine tetra hydrochloride (DAB) in 
distilled water was added for 5- 10 min. The slides were 
lightly counterstained by hematoxylin[28]. The same method 
was applied to prepare negative control sections but the 
primary antibody was not added. The positive control 
tissues were human T cell lymphoma tissue (obtained from 
the pathology department) for CD3 and rat spleen for CD4 
and CD8. 
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III- Image capture:

Images of fields were digitally captured in bright-field 
mode using a hardware consisting of a high-resolution 
color digital camera mounted on an Olympus microscope 
(Olympus, Japan), connected to a computer, and then 
analyzed using Adobe Photoshop.

IV- Morphometric study:

The number of CD4 and CD8 immunopositive cells 
was counted. Measurements were taken in 10 randomly 
selected non-overlapping fields from the animals of each 
group(29). All Morphometric measurements were taken at 
total magnification X1000.

V- Statistical analysis:

Morphometric data obtained were expressed as                  
mean ± SD. Differences among the groups were analyzed 
via student t test to compare between two groups (SPSS, 
version 13 SPSS Inc., Chicago, IL, USA). P-value <0.05 
was considered statistically significant. 

RESULTS                                                                            

I- Histological study

In group I the thymus was partially subdivided into 
lobules separated by thin bands of connective tissue 
septa. Each lobule was divided into peripheral dark 
stained cortex and central pale stained medulla. The 
medulla was less densely cellular than the cortex, with 
many epithelial reticular cells and Hassall's corpuscles.  
The cortex and medulla were separated by a highly 
vascular corticomedullary zone (Figs.1A, 1B & 1C). In 
group II the thymic cortex had many pale stained areas. 
These pale areas showed lymphocytic depletion with the 
exposure of epithelial reticular cells. Many lymphocytes 
were shrunk with pyknotic nuclei. Many degenerated 
thymic epithelial reticular cells appeared in the medulla 
(Figs. 2A, 2B& 2C).

II- Immuohistochemical study

CD3 antibody stains human T cells in human T cell 
lymphoma tissue (Fig. 3A), CD4 and CD8 antibodies 
stain T cells in periarterial sheath of white pulp of the 
spleen and in the splenic sinuses (Figs. 3B&C).   

Expression of CD3: 

In group I thymus sections showed high cortical 
expression with moderate medullary expression                   
(Fig. 4A). On the cellular level the expression of CD3 
occurred in the cytoplasm in a peri-nuclear location of 
the small thymocytes, while in large T lymphocytes 
CD3 antigen was found on the cell surface (Fig. 4B). 

Immunoperoxidase staining for CD3 in group II thymus 
samples revealed  moderate immunoreactivity mainly in 
the medulla with low expression in the cortex (Fig. 5A). 
On the cellular level the expression of CD3 occurred 
in the cytoplasm in a peri-nuclear location of the small 
thymocytes. Cytoplasmic CD3 expression was lost 
and the CD3 antigen was found on the cell surface of 
large T lymphocytes. Less frequent positive stained 
small thymocytes  were noticed than the previous group               
(Fig. 5B).

Expression of CD4: 

In group I the expression was limited to few 
thymocytes (Fig.6). In group II thymuses showed 
scattered immune reactive cells in the cortex and at 
the border between cortex and medulla. The density 
cytoplasmic reactivity, others showed faint expression 
(Fig. 7). 

Expression of CD8: 

In group I, many immunopositive cells were scattered 
throughout the sections (Fig. 8). In group II thymuses, 
few scattered immune reactive cells were difficulty 
noticed at the corticomedullary junction (Fig. 9). 

Counting of CD4 and CD8 positive cells in the 
thymus:

There was a significant decrease in the number of 
CD4 and CD8 positive cells (P= 0.01, 0.02) in group II 
compared with the control (Table 1).

Sections of the lymph node of group 1 were formed 
of a darker cortex at the periphery of the node with 
either primary or secondary nodules. Secondary nodule 
had pale stained germinal centre with peripheral dark 
corona. In the middle of the lymph node was the medulla 
with its dark cords of dense lymphocyte population. 
The medullary cords were surrounded by the medullary 
sinuses (Fig. 10). The lymph node cortex of group II had 
areas of depleted lymphocyte and disorganized small 
lymphatic follicles. The medullary sinuses were wide 
and dilated (Fig. 11). 

Expression of CD3: 

In group I high expression in the subcapsular area 
and in the paracortex with minimal expression in the 
lymphatic follicles was noticed. (Fig. 12A). In group II, 
The expression was lower than the previous group. High 
expression was noticed within the lymphatic follicles 
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Fig. 1A: A Photomicrograph of the thymus of group I showing 
the thymus is partially subdivided into lobules separated by thin 
of connective tissue septae (arrow). Each lobule is divided int dark 
stained cortex (C), pale stained medulla (M) and corticomedullary 
junction (CM).       X100 ( H& E)

Fig. 1B: Higher magnification of the thymic cortex showing 
the sparse epithelial cells (arrow) are overshadowed by the 
abundant small lymphocytes.               (X400) ( H& E)

Fig. 1C: Higher magnification of the thymic medulla showing 
less cellular density than the cortex, and contains more prominent 
epithelial cells (arrow) and Hassalls corpuscles ( curved 
arrow). Notice plentiful blood vessels at the corticomedullary                     
junction (*).                    X 400 ( H& E)

Fig. 2A: A Photomicrograph of the thymus of group II 
showing the cortex with many pale stained areas (arrows).  
                  X100 ( H& E) 

Table 1. Effect of constant light on the mean number of CD4 and CD8 positive cells in the thymus a significant difference comparing                 
group II with the group I 

while the paracortex zone showed low expression. Some 
positive stained T-cells noticed in the medulla (Fig. 12B).

Expression of CD4: 

In group I the positive immunostained cells were 
observed in the paracortex and within the medulla while 
the lymphatic follicles showed negative expression                       
(Fig. 13A). In group II high expression were noticed 

especially in the lymphoid follicles, paracortex zone and 
in the medulla (Fig. 13B).

Expression of CD8:

In group I numerous positive immunostained cells 
appeared in the medulla (Fig. 13A), while in group II 
negative expression was noticed in both cortex and 
medulla (Fig. 14B).

P valueGroup II Mean±SDGroup I 
Mean  ±SD

0.01a0.9±0.61.7±.14CD4
0.02a0.36±0.320.88±0.3CD8
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Fig. 2B: A higher magnification of one of the pale stained 
cortical area of the thymus of group II showing lymphocytic 
depletion with the exposure of epithelial cells (red arrow). Many 
lymphocytes are shrunk with pyknotic nuclei (black arrows).  
     X400 ( H& E) 

Fig. 2C: A higher magnification of the thymic medulla of group 
II showing large area of degenerated thymic epithelial cells 
(arrow).                      X400 ( H& E)

Fig. 3A: Positive control section of IHC for CD3 prepared from 
human T cell lymphoma tissue (arrow).                  X400

Fig. 3B: Positive control section of IHC for CD4 prepared from 
rat splenic tissue, showing positive stained T cells in periarterial 
sheath (red arrow) and in sinuses (s).                X400

Fig. 4A: A photomicrograph of the thymus of group I 
immunostained for CD3 showing high expression in the cortex 
(C), and moderate expression in the medulla (M).                            
     Immunoperoxidase reaction for CD3 X100

Fig. 3C: Positive control section of IHC for CD8 prepared from 
rat splenic tissue, showing positive stained T cells in periarterial 
sheath (red arrow) and in sinuses (s).                                   X400
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Fig. 6: A photomicrograph of the thymus of group I                                                                                                    
immunostained for CD4 showing immunopositive T lymphocytes 
(black arrows).   Immunoperoxidase reaction for CD4X1000

Fig. 7: A photomicrograph of the thymus of group II 
immunostained for CD4 showing dense cytoplasmic 
expression in the immunopositive cell (black 
arrow), others with faint reactivity (red arrow).                                                                                                                                          
                                 Immunoperoxidase reaction for CD4X1000

Fig. 8: A photomicrograph of the thymus of group I 
immunostained for CD8 showing many immunopositive cells 
with cytoplasmic expression (black arrows).    
    Immunoperoxidase reaction for CD8X1000

Fig. 5A: A photomicrograph of the thymus of group II 
immunostained for CD3 showing moderate expression in the 
medulla (M), and low expression in the cortex (C)  
     Immunoperoxidase reaction for CD3 X100

Fig. 4B: A higher magnification of the immunopositive cells 
of group I thymus tissue showing peri-nuclear cytoplasmic 
expression in small thymocytes (red arrow). Large T lymophcytes 
showing positive expression on the cell surface (black arrows). 
X1000               Immunoperoxidase reaction for CD3

Fig. 5B: A higher magnification of the immunopositive cells 
showing peri-nuclear cytoplasmic expression in small thymocytes 
(red arrow). Many large T lymophcytes showing positive 
expression on the cell surface (black arrows).                                                     
    X1000 Immunoperoxidase reaction for CD3 
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Fig. 11: A photomicrograph of a section in the lymph node from 
group II showing the cortex with areas of  depleted lymphocyte 
and small disorganized follicles (arrows) . The medullary sinuses 
are markedly dilated. Inset showed higher magnification of the 
medullary sinuses.                                    H&E, × 100 InsetX400

Fig. 10: A photomicrograph of a section in the lymph node from 
group I showing the cortex with primary lymphatic nodules (red 
arrow) and secondary lymphatic nodules with dark corona and 
pale stained germinal centre (black arrow). Medulla with dark 
stained cords (white arrow) and lightly stained sinuses (S).  
         H&E × 100

Fig. 9: A photomicrograph of the thymus of group II 
immunostained for CD8 showing few scattered immunopositive 
cells at the corticomedullary junction (black arrow).
                                 Immunoperoxidase reaction for CD8X1000

Fig. 12A: A photomicrograph of a section in the lymph node 
from group I Immunostained for CD3 showing numerous T-cells 
in the sub capsular (arrow) and paracortical zone (arrowhead) 
and with minimal expression in the lymphoid follicles (F). B. 
A photomicrograph of a section in the lymph node from group 
II Immunostained for CD3 showing lower expression in the 
paracotex (arrowhead), higher expression within the lymphoid 
follicles (F). Notice some positive stained T-cells in the  medulla 
(arrow). 
                                   Immunoperoxidase reaction for CD3X400

Fig. 13A: A photomicrograph of a section in the lymph 
node from group I Immunostained for CD4 showing positive 
immunostained cells in the paracortex and medulla (arrows). B. 
A photomicrograph of a section in the lymph node from group II 
Immunostained for CD4 showing high positive expression within 
the lymphoid follicles (F), in the paracotex and in the medulla 
(arrows). 
                                    Immunoperoxidase reaction for CD4X400
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DISCUSSION                                                                  

Light controls circadian, neuroendocrine and 
neurobehavior and it has a profound effect on the 
health of all mammals[30]. Disruptive lighting affects 
many physiological and behavioral functions[8]. 
Chronic exposure of adult female rats to constant light, 
presumably acts via activating  the stress system[31]. 
Nighttime lighting may affect immune function[7]. The 
immune system is compartmentalized and the response 
to a stressor might be different on each compartment[32]. 
This study investigated the effects of chronic exposure 
to constant light on the T lymphocytes populations in 
the thymus and lymph node.

In the present study, H&E stained sections, lymphocytic 
depletion was noticed in the thymic cortex and lymph 
node sections of the constant light exposure group, 
many lymphocytes acquired apoptotic morphology 
with shrunken pyknotic nuclei. In agreement with    
this  study, Mahmoud et al. 1994[33], demonstrated that 
a 1-month period of permanent light causes structural 
changes in the rat thymus such as reduced cellularity, 
and increased apoptosis, especially in the cortex. 
Visible light exposure affects the pituitary and pineal 
glands and leads to neuroendocrine changes. Melatonin 

level decreases, while cortisol level increases[34]. 
Continuous light is one of environmental stressor[35]. 
Stress causes marked increase in apoptosis inside the 
thymus[32]. Stress induces activation of the sympatho–
adrenal medulla and the hypothalamo hypophyseal 
axis. This stimulates the secretion of catecholamine 
(noradrenalin and adrenalin) and glucocorticoids. 
Those are capable of modulating immune cells and 
further modulating cytokine production[36]. High doses 
of glucocorticoids lead to apoptosis in some cells like 
thymocytes, T cells, B cells and macrophages, while 
opposite effect is noticed in neutrophils[37]. A critical 
role for a novel factor, tumor necrosis factor alpha-
induced protein 8 (TNFAIP8) in glucocorticoids-
induced thymocyte apoptosis was recently identified. 
TNFAIP8  contains a death effector domain (DED)[38]. 
MicroRNA bioprocessing plays an important role in 
glucocorticoids -induced apoptosis in lymphocytes[39].

Melatonin is known to be the hormone of 
darkness and exhibits direct and indirect antioxidant  
properties[23]. Melatonin reduced oxidative stress  
effects and had anti-apoptotic effects on rat 
lymphocytes[40]. The result of Escribano et al. 2014[23], 
showed that permanent light periods led to a significant 
drop in melatonin level in plasma and pineal gland 
tissue. They also reported that light increases the 
lipoperoxide levels and reduce the antioxidative stress 
biomarkers. Lymphocytic depletion observed in this 
study also might be due to enhanced apoptosis caused 
by oxidative stress. 

Both glucocorticoids and melatonin affect thymic 
epithelial reticular cells. Many degenerated thymic 
epithelial reticular cells were noticed after constant 
light exposure. This might be due to accelerated 
thymic epithelial aging caused by glucocorticoids[41]. 

Low level of melatonin affects functions of thymic 
epithelial cells. Thymic epithelial cells have specific 
receptors for melatonin on their cell membrane. 
Thymic epithelial cells synthesize thymulin peptide 
that is required for T-cell differentiation and 
maturation within the thymus gland[42]. 

In this study, the thymus of the control                                 
group (I) showed high cortical expression of CD3 with 
moderate expression in the medulla. In constant light 
exposed group (II) the expression was reversed. This 
is in agreement with Aita et al., 2007[43], who found 
that in normal thymuses, the cortical lymphocytes 
showed strong membrane immune staining forming 
the characteristic ring and the medullary lymphocytes 
were also positive. The lower expression of CD3 
noticed in the cortex of the group II exposed to 
continuous light might be due to apoptosis affecting 
immature lymphocytes populating the thymic cortex. 
Domínguez-Gerpe and Rey-Méndez 2001[32] found 

Fig. 14A: A photomicrograph of a section in the lymph node 
from group I Immunostained for CD8 showing numerous 
positive immunostained cells in the medulla (arrow). B. A 
photomicrograph of a section in the lymph node from group II 
Immunostained for CD8 showing negative expression in both 
cortex (C) and medulla (M). 
                                   Immunoperoxidase reaction for CD8X400.
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that stress caused a marked increase in apoptosis 
inside the thymus, and a reduction in the total number 
of thymocytes especially the immature thymocytes. 
Immature T cells developing in the thymus are 
particularly sensitive to stress than the mature one.  
Stress has a strong impact on thymopoiesis through 
the alteration of the expression of microRNA involved 
in apoptosis, tolerance, and proliferation. Many of 
these MicroRNA exhibited a different responsiveness 
in immature versus mature thymocyte subsets[44]. The 
moderate CD3 expression appeared in the medulla of 
group II might be due to their resistance to apoptosis 
and so escaping the negative selection occurred 
mostly in the medulla. These cells usually became an 
autoreactive T cells[45].

In the lymph node of group I, the expression 
of CD3 was high in the subcapsular area and in the 
paracortex with minimal expression in the lymphatic 
follicles while in the continuous light exposed group 
II the expression was lower than the control group. 
Some lymphoid follicles showed higher expression, 
while the paracortex zone showed lower expression. 
The expression of CD3 in mouse and rat lymph node 
was usually localized in the paracortex area[46]. Liu 
et al. 2012[47], found reduction in CD3 positive T 
cells in the mesenteric lymph node in heat stressed 
rats.  Glucocorticoids impair lymphocyte migration 
to lymph nodes. High level of endogenous cortisol, 
act via glucocorticoids receptor activation, causes 
an increase in C-X-C chemokine receptor type 4 
(CXCR4) expression and the extravasation of naive 
T cells. CXCR4 mediates the homing of T cells to 
lymph nodes[48]. Glucocorticoids affect T cells which 
had lymph node-homing capacity and redirect them 
from the blood to the bone marrow[49]. The appearance 
of   many CD3 positive cells in the lymphoid follicles 
could be explained by the finding of Hoshi et al., 
2002[50] who found dividing T cells engaged in the 
cell cycle moved towards the germinal center from 
T dependant zone. Most of those cells were CD4 and 
CD8 positive cells. 

Morphometric analysis showed that the number 
of CD4 and CD8 positive cells was decreased in the 
continuous exposed light group II in comparison to the 
control group I. The decrease in the number of CD4 
and CD8 positive cells might be as a result of failure 
of T-cell differentiation and maturation[42]. Large stress 
period causes large thymic involution with decrease 
in CD4+ and CD8+ populations on the thymus. This  
happens to counteract the effect of the increased  
peripheral demand of T cells from thymus[32]. 

In the lymph node the CD4 positive cells appeared 
in the paracortex and medulla, while in continuous light 
exposed group II the CD4 positive cells were noticed 
in the lymphoid follicles, paracortex and medulla. 

CD4 positive cells appeared in the follicle might be 
the CD4 positive follicular T helper cells (TFH) that 
compose a heterogeneous subset of CD4+ T cells 
that induce the differentiation of B cells into plasma 
cells and memory cells. They are found within and in 
proximity to germinal centers in secondary lymphoid 
organs[51]. T follicular helper cells are a major class of 
Interleukin-4 producing T cells, required for regulation 
of type 2 humoral immunity. Interleukin-4 (IL-4) 
was identified as a B cell-stimulating  factor critical 
for class-switch[52]. Circadian disruption also would 
result in aberrant changes to miRNAs[53]. Micro RNA 
(miRNA) was found to be involved in the regulation 
of TFH cells. Abnormal control TFH could induce 
autoimmune disease[53]. 

Negative staining for CD8 was noticed in the lymph 
node of group II in comparison to group I. This might 
be due to stress induced glucocorticoids production. 
Nair et al., 2007(55) found that the number of CD8 (+) 
T cells in the superficial cervical lymph nodes was 
decreased in stressed mice via glucocorticoid receptor-
mediated mechanisms. Suppression of CD8+ T cell 
immune response is resulting in diminished antiviral 
immunity[56].

CONCLUSION                                                            

It can be concluded that, constant light exposure has 
significant consequences on the immune system. Constant 
light stress causes lymphocytic depletion and alters 
lymphoid cell subsets distribution both in the thymus and 
lymph node. This alteration might cause abnormal immune 
response including autoimmune response.
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الملخص العربى

دراسة هستولوجية و هستوكيميائية مناعية لتأثير التعرض المستمر للضوء على انواع الخلايا 
الليمفاوية T فى الغدة التيموسيه  والعقد الليمفاوية لذكور الجرذان البيضاء 

رحاب أحمد رفاعى1 و فاطمة فؤاد عبدالباقى2

1قسم الهستولوجيا - كلية الطب - جامعة المنيا - المنيا - مصر

2قسم التشريح - كلية الطب - جامعة المنيا - المنيا - مصر

المقدمة: هذه الايام هناك تعرض واسع لمستويات عالية من الضوء في الليل، و هذا يسبب انحراف فى البيئة الطبيعية وقد يؤدى 
الى انعكاسات كبيرة على إيقاع الساعة البيولوجية، والتعرض للضوء الثابت يمنع إفرازهرمون الميلاتونين ويزيد من تركيز 

الكورتيزون فى مصل الدم.و يعتبر الجهازالمناعي حساس جدا للاجهاد.
الليمفاوية                          الخلايا  وتوزيع  عدد  على  للإجهاد)  (كنموذج  ثابت  للضوء  المزمن  التعرض  أثر  دراسة  البحث:  وطرق  مواد 

(ت- ليمفوسيت ) فى العقد الليمفاوية والغدة التيموسيه. 
مجموعة  تعتبر  الأولى  المجموعة  مجموعة).  كل  في  الفئران   10) مجموعتين  إلى  الحيوانات  تقسيم  تم  البحث:  وطرق  مواد 
تم  أسابيع.   4 لمدة  كاملا  الضوء الاصطناعي  تحت  أبقيت  الثانية  المجموعة  12-12 ساعة.  أبقيت في ضوء وظلام  ضابطة، 
الحصول على الغدة التيموسيه والغدد الليمفاوية لعنق الفئران وتجهيزها للدراسة الهستولوجيه و الهستوكيميائية المناعيه ل سى 

دى 3، سى دى 4و سى دى 8.
النتائج: لوحظ حدوث استنفاد الخلايا الليمفاوية في الغدة التيموسيه والعقد الليمفاوية في المجموعه المعرضه للضوء الثابت. كما 

حدث تغييرفي توزيع الخلايا الإيجابية ل سى دى 3، سى دى4 في العقد الليمفاوية في نفس المجموعة. 
الخلاصة: الضوء الثابت المجهد يسبب استنزاف الخلايا الليمفاوية ويغيرمن توزيع المجموعات الفرعية للخلايا الليمفاوية في كل 

من العقد الليمفاوية والغدة التيموسيه.


