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Abstract

Background: Many modern lifestyles are unhealthy and
can negatively affect our health. Many studies showed that
the stress caused pronounced action on the structure of various
body systems. The liver is one of the body organs that can be
heavily affected by stress. The liver can withstand stress for
longer periods and shows signs of damage very late although
the structural changes can be detected very early.

Aim of Study: Is to examine the acute and chronic 
effect of acute and chronic stress of long-term continuous 
light exposure on the structure of the liver tissues.

Material and Methods: 48 male and female Wistar rats (
250-300g) were enrolled in 6 groups (n=8/group). Group (a);
Normal male control group with normal light/dark exposure.
Group (b); Normal female control group with normal light/dark
exposure. Group (c); Continuous room light for 3 weeks male
group as an acute stress model in which normally fed male
rats exposed to continuous room light exposure for 3 weeks.
Group (d); Continuous room light for 3 weeks female group
as an acute stress model in which normally fed female rats
exposed to continuous room light exposure for 3 weeks.
Group (e); Continuous room light for 3 months male group
as a chronic stress model in which normally fed male rats
exposed to continuous light exposure for 3 months. Group (
f); Continuous room light for 3 months female group as a
chronic stress model in which normally fed female rats 
exposed to continuous light exposure for 3 months.

Results: Sections of liver tissues of the groups who lived
under acute stress showed generally, preserved hepatic archi-
tecture. The hepatocytes showed marked ballooning (vacuolar
degeneration). The sinusoids and central veins showed con-
gestion. Sections of liver tissues of the groups who lived
under chronic stress conditions showed in general, preserved
hepatic architecture. The hepatocytes showed ballooning (
vacuolar degeneration), focal spotty necrosis, together with
some binucleated cells. The sinusoids & central vein showed
congestion.

Conclusion: This study used 48 Wistar mice as a model
to assess the effect of stress on liver tissues. Continuous room
light exposure was used as acute stress for 3 weeks and as
chronic stress for 3 months. This stressful stimulus and its
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deleterious effect on the liver may be supported by the theory
of sympathetic nervous system overactivity. The examined
liver tissues in this study showed congestive and degenerative
changes both in acute and chronic stressed animals. Changing
modern lifestyles to one that respects the natural chronobiology
is important for our wellbeing.
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Introduction

STUDIED biological rhythms lately led to many
cellular, molecular, and neurobiological discoveries
which resulted in the expansion of the knowledge
base of the impact of chronobiology on health.
The high sensitivity of chronobiology to the light/
dark cycle changes was reported [1]. It was found
that the stimulation of retinohypothalamic tract
neurons by light may affect the central circadian
clock in the hypothalamus [2]. Disturbance of light/
dark cycle disturbs the normal chronobiologic
rhythms of the metabolic system causing various
disorders from disturbed insulin sensitivity and
development of type II diabetes to cardiovascular
and liver disease [3]. The modern communities are
exposed to light at night which increases vulnera-
bility to metabolic disorders. Disturbed sleep
rhythms as happens in workers having night-shifts
raise the possibility of exposure to biological
disorders [4]. Not enough data is present regarding
the effect of Continuous Light (CL) exposure as
a model of stress on liver histology. Different
studies demonstrated the effect of long-term CL
exposure in rats on metabolic activities. These
studies noted a decrease in body weight [5], body
mass increase [6]. Others showed no change in
body weight [7]. The effect of exposure to CL or
dim light on food intake is also controversial [8].
The light/dark cycle can affect the liver energy
expenditure and consequent effects by the release
of hormones and autonomic signals [9].

381

http://www.medicaljournalofcairouniversity.net
mailto:mberika@ksu.edu.sa


382 The Effect of Stress Using Long-Term CL Exposure on Liver Cells

It is well known that females are more liable
to suffer more stress than males because they 
have a different stress response. Females have a 
different hormonal system that results in more 
emotional reactions and become more exhausted 
emotionally. Investigations are still in the early stages 
to discover different gender responses to stress in 
humans; however, one of the key players in that is 
estrogen
[10].

Material and Methods

Animals and procedures:
48 male and female Wistar rats (250-300g)

were enrolled in 6 groups (n=8/group) each group
contains 4 males and 4 females.

Group (a): Normal male control group with
normal light/dark exposure.

Group (b): Normal female control group with
normal light/dark exposure.

Group (c): Continuous room light for 3 weeks
male group as an acute stress model which normally
fed male rats exposed to continuous light exposure
for 3 weeks.

Group (d): Continuous room light for 3 weeks
female group as an acute stress model in which
normally fed female rats exposed to continuous
light exposure for 3 weeks.

Group (e): Continuous light for 3 months male
group as a chronic stress model in which normally
fed male rats exposed to continuous light exposure
for 3 months.

Group (f): Continuous light for 3 months female
group as a chronic stress model in which normally
fed female rats exposed to continuous light expo-
sure for 3 months.

Tissue samples preparation:
Immediately after killing of the animals by

euthanasia, tissue samples from the liver were
fixed in 10% neutral formalin solution for pathology
examination. Then pathology samples were pre-
served in 70% ethanol and dehydrated with ascend-
ing grades of ethanol. Then, it was cleared with
xylene and embedded in paraffin wax to get paraffin
blocks. Paraffin blocks were cut to obtain serial
sections of 59m, then, they were put on the top of
glass slides and stained with hematoxylin and eosin
(H & E) stain. Then were examined under a light
microscope equipped with a high-resolution digital
camera (X10, and X20).

This study was carried out in The Faculty of
Medicine, Mansoura University, Egypt during
2018-2019.

Results

This study included 24 male and 24 female rats
with body weight ranged from 250 to 300 grams
and aged from 2.5 to 3 months. Two groups (one
male and one female) lived under normal light/dark
cycles. Two groups (one male and one female)
lived in acute stress by exposure to continuous
room light for 3 weeks. Two groups (one male and
one female) lived in chronic stress by exposure to
continuous light for 3 months.

Examination of H & E sections of liver tissues
of control groups who lived under normal light/dark
cycles showed preserved hepatic architecture Fig. (
1A,B).

Fig. (1A): H & E section of liver tissues of female control rat
who lived under normal light/dark cycles showing
preserved hepatic architecture (X20).

Fig. (1B): H & E section of liver tissues of male control rat
who lived under normal light/dark cycles showing
preserved hepatic architecture (X20).

Examination of H & E sections of liver tissues
of the groups who lived under acute stress showed
generally, preserved hepatic architecture. The hepa-
tocytes showed marked ballooning (vacuolar de-
generation). The sinusoids and central veins showed
congestion. The portal tracts appeared within nor-
mal. No evidence of dysplasia or malignancy were
noticed in the sections examined Fig. (2A,B,C).
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sinusoids & central vein showed congestion. The
portal tracts appeared within normal. No evidence
of dysplasia or malignancy was seen in the sections
examined Fig. (3A,B).

Fig. (2A): H & E section of liver tissues of an acutely stressed
female rat showing preserved hepatic architecture,
marked ballooning (vacuolar degeneration), the
sinusoids and central veins showed congestion. (
X20).

Fig. (3A): H & E section of liver tissues of a chronically
stressed female rat showing preserved hepatic
architecture. The hepatocytes showed focal spotty
necrosis, vacuolar degenerations, and congested
veins.

Fig. (2B): H & E section of liver tissues of an acutely stressed
male rat showing preserved hepatic architecture,
the sinusoids and central veins showed congestion. (
X20).

Fig. (3B): H & E section of liver tissues of a chronically
stressed male rat showing preserved hepatic archi-
tecture. The hepatocytes showed focal spotty necro-
sis, vacuolar degenerations, and congested veins.

No obvious differences were noticed between
examined male and female liver sections of all rats
exposed to both acute and chronic stress.

Fig. (2C): H & E section of liver tissues of an acutely stressed
male rat showing preserved hepatic architecture,
marked ballooning, and vacuolar degenerations (
X20).

Examination of H & E sections of liver tissues
of the groups who lived under chronic stress con-
ditions showed in general, preserved hepatic archi-
tecture. The hepatocytes showed ballooning (vac-
uolar degeneration), apoptosis, focal spotty
necrosis, together with some binucleated cells. The

Discussion

This study used 48 Wistar mice as a surrogate
for the assessment of the effect of stress on liver
tissues. In this experiment, continuous room light
exposure was used as acute stress for 3 weeks and
as chronic stress for 3 months. All mice were
anesthetized then their livers were removed and
the mice were killed by euthanasia. Slides were
prepared from the excised livers and stained by H
& E and examined by light microscopy.
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Alterations of the light/dark cycle can affect
the norepinephrine quantities in tissues that receive
sympathetic nerve supply. These alterations target
the ventrolateral medulla and the superior cervical
sympathetic ganglion causing hormonal release
that results in sympathetic hyperactivity [11].

Fonken et al., 2014, reported that exposure of
mice to light at night prevented weight gain by the
animals [12]. Contrary to mice, continuous light
may affect humans differently by increasing the
tendency to weight gain and obesity due to dis-
turbed food habits and increased intake such as
night eaters [13] and late sleepers [14] who are
examples. Further human studies showed that
continuous bright light exposure day and night was
insignificant on total energy expenditure [15]. The
risk of developing type 2 diabetes and obesity in
humans and experimental animals is linked with
Melatonin disturbances by continuous light. It
inhibits nocturnal melatonin release [16].

The continuous light is considered as a stressful
stimulus and its deleterious effect on the liver may
be supported by the theory of sympathetic nervous
system overactivity. The examined liver tissues in
this study showed congestive and degenerative
changes both in acute and chronic stressed 
animals. It was noticed that those changes looked 
like pathological changes in stress models in 
experimental animals using chronic epinephrine 
injection for 4 weeks [17]. A stress model of foot 
shock for 3 weeks showed the same hepatic 
degenerative  changes [18].

In contrary to other studies [19], this study
showed no obvious differences between examined
male and female liver sections of all rats exposed
to both acute and chronic stress.

The histopathological changes in the liver pa-
renchyma gave the impression of the picture of
non-alcoholic fatty liver disease. Insulin resistance
theory may be worked and caused the hepatic
degenerative changes.

A limitation of this study was a short stress
period as more stress time may show a clearer and
evident advanced wide-spread steatosis. Besides,
insulin resistance needs to be studied and investi-
gated with this stress model.

In conclusion, the deleterious effects of the
continuous light as a stress model on the liver
parenchyma resembles some aspects of our recent
modern lifestyles. Stress causes damage to our
liver. Changing an unhealthy lifestyle into a healthy
one that respects the well-studied effects of dis 

turbed chronobiology on our health is essential 
for a more healthy and prosperous life.

Disclosure: The author reports no conflicts of
interest in this work.
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