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Twenty four adult female of Swiss white mice (aged 60 days each) and weighing 42-
48gm were selected for this experimental study. They were divided into four groups (4 mice
each) A, B, C, and D inoculated with mammary gland carcinoma and irradiated with laser, they
were considered as irradiated groups of mice. The remaining animals were divided also into
four groups a, b, ¢, and d inoculated with mammary gland carcinoma not irradiated with laser,
they were considered as control groups of mice. The laser of 650nm, 50 mw power, 25 mw/cm?
power density was focused on the pancreas of the targeted mice which represent irradiated
groups. The laser caused a reduction in the damage that occurred in the architecture of the
cells of exocrine pancreas because of the negative effects caused by cancer on the mentioned
cells such as decreased in size, dense fragmentation of the content of the nucleus, and dark
appearance of the cytoplasm which represent slight degenerative alterations. In the same
time, the laser caused a decrease in the mean of the apoptotic cells of the exocrine pancreas
gradually for the same reason that above mentioned. Whereas in the control groups of mice,
the mean of apoptotic cells of the exocrine pancreas displayed a gradual increase because the
cancer caused activation in cellular apoptosis. Besides, there were diagnostic markers in the
examination of the histology of the cells of exocrine pancreas which showed that there were
abundant degenerative alterations in the architecture of the cells such as decreased in size, dense
fragmentation of the content of the nucleus, and dark appearance of the cytoplasm because of
the suppressive activity of the cancer which caused these damages in the architecture of the
cells.
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The cells of a multicellular organism
are members of a highly organized community.
The number of cells in this community is tightly
regulated—not simply by controlling the rate
of cell division, but also by controlling the rate
of cell death. If cells are no longer needed, they
commit suicide by activating an intracellular
death program. This  process is therefore called

* To whom all correspondence should be addressed.
E-mail: dr.alkarkhi@gmail.com

(programing cell death)!, although it is more
commonly called apoptosis (from a Greek word
meaning “falling off,” as leaves from a tree).
The amount of apoptosis that occurs
in developing and adult animal tissues can be
astonishing. In the developing vertebrate nervous
system, for example, up to half or more of the nerve
cells normally die soon after they are formed. In
a healthy adult human, billions of cells die in the
bone marrow and intestine every hour®*. It seems
remarkably wasteful for so many cells to die,
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especially as the vast majority are perfectly healthy
at the time they kill themselves®©.

The mechanism of low level laser therapy
at the cellular level is based on the increase of
oxidative metabolism of mitochondria, which is
caused by electronic excitation of components
of the respiratory chain . Lasers improve the
flow of electrons through the respiratory chain
to increase the mitochondria production of ATP
without increasing the production of free radicals
®_ Cell stress results in mitochondrial inhibition
which reduces ATP energy output and increases
free radical production or reactive oxygen species
(ROS) to accelerate common signs of normal
ageing®!01!,

Low level laser therapy (LLLT) has been
used successfully in biomedicine and some of the
results are thought to be related to cell proliferation.
The effects of LLLT on cell proliferation is
debatable because studies have found both an
increase and a decrease in proliferation of cell
cultures'?. Cell culture is an excellent method to
assess both effects and dose of treatment'. In
both soft tissue and connective tissue injuries,
LLLT can increase the final tensile strength of
the healed tissue. By increasing the amount of
collagen production/synthesis and by increasing
the intra and inter-molecular hydrogen bonding in
the collagen molecules, laser therapy contributes
to improved tensile strength'* 1.

MATERIALS AND METHODS

Twenty four adult female of Swiss
white mice (aged 60 days each) and weighing
42-48gm were selected to be the projects for this
experimental study. They were divided into four
groups (4 mice each) A, B, C, and D inoculated
with mammary gland carcinoma and irradiated
with laser, they were considered as irradiated
groups of mice as shown in table (1). The remaining
animals were divided also into four groups a, b, c,
and d inoculated with mammary gland carcinoma
not irradiated with laser, they were considered as
control groups of mice as shown in table (2). The
laser of 650nm, 25mw/cm? power density was
selected for this experiment, and the laser was
focused on the pancreas of targeted groups of mice
that mentioned in table (1) after anaesthetizing
them. The duration time of irradiation with laser
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and the time interval were explained as in the
following:

1. Group A Irradiated for 15 minutes twice
daily with time interval of two hours.

2. Group B irradiated for 20 minutes twice
daily with time interval of two hours.

3. Group C irradiated for 25 minutes twice
daily with time interval of two hours.

4. Group D irradiated for 30 minutes twice
daily with time interval of two hours.

Then, the mice under experimentation
were sacrificed after the end of each experiment,
the pancreas of the sacrificed mice were rapidly
obtained. Sections of exocrine pancreas were
prepared by using a routine procedure. The overall
sections of the exocrine pancreas including control
and irradiated groups of mice were evaluated
histopathologically by using light microscopy, and
photographs were made at special magnification.
The number of apoptotic cells was estimated by
using mesh lens inserted into eyepiece of the light
microscopy.

RESULTS

After the examination of the histology of
the overall stained sections with hematoxylin and
eosin of the cells of exocrine pancreas including
both control and irradiated groups of mice, the
results of our work emphasized the remarkable
role of soft laser in both decreasing the mean
of apoptotic cells of the exocrine pancreas
in irradiated mice with laser inoculated with
mammary gland carcinoma with the increasing in
the time of irradiation gradually as shown in table
(3), and in reducing the damage that occurred
in the architecture of the cells because of the
negative effects caused by cancer on the cells
such as decreased in size, dense fragmentation of
the content of the nucleus, and dark appearance of
the cytoplasm which represent slight degenerative
alterations as shown in figure (1). Whereas the
mean of apoptotic cells of the exocrine pancreas in
control groups of mice inoculated with mammary
gland carcinoma not irradiated with laser displayed
a gradual increase because the cancer caused
activation in cellular apoptosis as shown in
table (4). There were diagnostic markers in the
examination of the histology of the cells of exocrine
pancreas in control groups of mice which showed
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that there were abundant degenerative alterations
in the architecture of the cells such as decreased
in size, dense fragmentation of the content of the
nucleus, and dark appearance of the cytoplasm
because of the suppressive activity of the cancer
which caused these damages in the architecture of
the cells as shown in figure (2).

DISCUSSION

The process of programmed cell death,
or apoptosis, is generally characterized by
distinct morphological characteristics and energy-
dependent biochemical mechanisms (. Apoptosis
is considered as a vital component of various
processes including normal cell turnover, proper
development and functioning of the immune
system, hormone-dependent atrophy, embryonic
development, and chemical-induced cell death.

Dense fragmentation
of the content of the
nucleus

Decreased in
size of the cell

Inappropriate apoptosis (either too little or too
much) is a factor in many human conditions
including neurodegenerative diseases, ischemic
damage, autoimmune disorders, and many types of
cancer @. The ability to modulate the life or death
of a cell is recognized for its immense therapeutic
potential ®. Therefore, research continues to focus
on the elucidation and analysis of the cell cycle
machinery and signaling pathways that control cell
cycle arrest and apoptosis. To that end, the field
of apoptosis research has been moving forward
at an alarmingly rapid rate. Although many of the
key apoptotic proteins have been identified, the
molecular mechanisms of action or inaction of
these proteins need to be elucidated ®. The goal
of this experimental work is to provide basic facts
which were not existed of current knowledge about
the process of apoptosis including morphology,
biochemistry, the role of apoptosis in health and
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of the cytoplasm of
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Dense fragmentation
of the content of the
nucleus

Fig. 1. The histology of the cells of exocrine pancreas of the irradiated groups of mice with laser inoculated with
mammary gland carcinoma showing slight degenerative alterations in the mentioned cells such as decreased in size,
dense fragmentation of the content of the nucleus, and dark appearance of the cytoplasm. H&E, 40X

nucleus

Dense fragmentation
of the content of the
nucleus

Dense fragmentation
of the content of the

nucleus &= _,ﬂ"f i 'g.'-.‘\-—.._‘{-.:

P o
a , P, L

Both decreased in size
and dark appearance
of the cytoplasm of the
cells

Fig. 2. The histology of the cells of exocrine pancreas of control groups of mice inoculated with mammary gland
carcinoma not irradiated with laser showing abundant degenerative alterations in the mentioned cells such as decreased
in size, dense fragmentation of the content of the nucleus, and dark appearance of the cytoplasm. H&E, 40X
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disease, detection methods, as well as a discussion
of potential alternative forms of apoptosis 9.

Our study showed that the laser effect was
on the cells directly and caused an increase in their
activity, enhance the action of the cells by secretion
hormones and enzymes that made the cells more
healthy. That was clear from the decreasing in the
mean of the apoptotic cells due to laser action as
shown in table ® and this gradual decreasing was
noticeable with the increasing of irradiation time
as shown in table "V in comparison with the mean
of apoptotic cells in control groups of mice which
increased noticeably also as a result of suppressive
activity of the cancerous cells which caused in turn
an increase in the apoptotic action of the exocrine
pancreas of mice as shown in table ©.

The mean of apoptotic cells of the
control groups tables (2 and 4) were increasing
with time until the end of the experimentation
period because the apoptotic cells affected with
the circumstances of the cells like cancer mouse
paws, for example, are sculpted by cell death
during embryonic development: (they start out
as spade like structures, and the individual digits
separate only as the cells between them die). In
other cases, cells die when the structure they form
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is no longer needed. When a tadpole changes into
a frog, the cells in the tail die, and the tail, which
is not needed in the frog, disappears. In many other
cases, cell death helps regulate cell numbers. In
the developing nervous system, for example, cell
death adjusts the number of nerve cells to match
the number of target cells that require innervation.
In all these cases, the cells die by apoptosis. In
appropriate apoptosis (either too little or too much)
is a factor in many human conditions including
neurodegenerative diseases, ischemic damage,
autoimmune disorders and many types of cancer.
The ability to modulate the life or death of a cell is
recognized for its immense therapeutic potential.
Therefore, research continues to focus on the
elucidation and analysis of the cell cycle machinery
and signaling pathways that control cell cycle arrest
and apoptosis. To that end, the field of apoptosis
research has been moved forward at an alarmingly
rapid rate.

Light and electron microscopy have
identified the various morphological changes that
occur during apoptosis. During the early process of
apoptosis, cell shrinkage and pyknosis are visible
by light microscopy .

Table 1. Shows the number of mice per group, the time of irradiation with laser,
and the time interval of the irradiated groups of mice inoculated with mammary gland carcinoma

Group A Group B

Group C

Group D

Inoculated with
mammary gland
carcinoma irradiated
with laser for

20 minutes

twice daily

Inoculated with
mammary gland
carcinoma irradiated
with laser for
15minutes twice
daily

Inoculated with mammary
gland carcinoma
irradiated with laser

for 25 minutes

twice daily

daily

Inoculated with
mammary gland
carcinoma irradiated
with laser for

30 minutes twice

Number of mice per group = 4

Table 2. Shows the number of mice per group inoculated with
mammary gland carcinoma not irradiated with laser (control groups)

Group a Group b

Group ¢ Group d

Inoculated with
mammary gland
carcinoma not
irradiated with
laser

Inoculated with
mammary gland
carcinoma not
irradiated with laser

Inoculated with
mammary gland
carcinoma not
irradiated

with laser

Inoculated with
mammary gland
carcinoma not
irradiated with
laser

Number of mice per group =2
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Table 3. Shows the mean of apoptotic cells in exocrine pancreas of mice per each group inoculated
with mammary gland carcinoma and irradiated with laser according to the time of irradiation
and the time that above mentioned in table (1) respectively.

The groups

GroupA  Group B Group C Group D

The mean of apoptotic cells after irradiation with laser

11 8 5 3

Table 4. Shows the mean of apoptotic cells in exocrine pancreas per each group of mice
inoculated with mammary gland carcinoma not irradiated with laser (control groups)

The groups

Group a Group b Group ¢ Group d

The mean of apoptotic cells not irradiated with laser

5 11 16 21

The examination of the overall stained
sections with hematoxylin and eosin of the cells
of exocrine pancreas including both control and
irradiated groups of mice revealed the following
facts:

1. The apoptotic cells of exocrine pancreas
of the irradiated groups of mice inoculated
with mammary gland carcinoma showed slight
degenerative alterations in the architecture of the
mentioned cells such as decreased in size, dense
fragmentation of the content of the nucleus,
and dark appearance of the cytoplasm as shown in
figure (1). These slight alterations that occurred
in the architecture of the mentioned cells may be
explained that the laser affected the cells positively
and in turn resulted in a reduction in the damage
of the architecture of the cells because the laser
inhibited the action of the cancer.

2. The apoptotic cells of exocrine pancreas
of the control groups of mice inoculated with
mammary gland carcinoma not irradiated with
laser showed abundant degenerative alterations
in the architecture of the mentioned cells such
as decreased in size, dense fragmentation of the
content of the nucleus, and dark appearance of the
cytoplasm as shown in figure (2). These abundant
alterations that occurred in the architecture of
the mentioned cells were due to the suppressive
activity of the cancer which caused a noticeable
damage in the architecture of the cells.

We reckon that this experimental work as
awhole represents a new method that may be added
to the methods in the field of medical applications

of laser especially in the histopathology such as
treatment of cancer.
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