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Abstract

Regional immune response with mammary gland carcinoma was
studied statistically. However, the prognostic value remains
conflicting. Thirty mice were used in this study which infected
werewith mammary gland carcinoma. The tumor size of the animals
under study were measured before and after laser irradiation by using
a vernier and compared these results were with that of non irradiated
animals with laser (control group).

The aim of this study was to evaluate the effect of low level laser
therapy (LLLT) on increasing the response of immune system by
stimulating the lymph node action to decrease the cancer cell activity
and then decreasing the tumor size of an infected mice.

The results of the gross observations showed enlargement in the
irradiated lymph node in comparison with that of non irradiated ones.
It could be said that the enlargement which occurred to this lymph
node proved that there was an increase in immune response by using
laser stimulation.

From this study, it can be concluded that the LLLT was an efficient
tool in stimulating the defense cells found in the lymph node that
attack the cancer cells locally. The result of this phenomenon
demonstrates the decrease of the tumor size of the irradiated infected
mice.,

Introduction

Lymph nodes are encapsulated spherical or kidney-shaped
organs. The nodes are found in the axilla and the groin, along the great
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vessels of the neck, and in large numbers in the thorax and
abdomen, especially in mesenteries. Each node contains an outer
cortex, an inner cortex, and a medulla. Within the cortical lymphoid
tissue are spherical structures called lymphoid nodules. These nodules
are rich in B lymphocytes that react with antigens, increase in size,
and proliferate by mitosis, resulting in large basophilic cells with
prominent nucleoli called immunocytes (1). A large majority of
lymphocytes in lymph nodes are static. When the lymph nodes elicit
the immune response, then the nodes enlarge in size (reactive
hyperplasia) (2).

Low level laser therapy (LLLT) was used successfully in
biomedicine and some of the results are thought to be related to cell
proliferation. The effect 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 (3). 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
improve tensile strength (4). Low level laser therapy (LLLT) has
proved to be effective in treating and repairing biologically damaged
tissue and to reduce pain. LLLT has also proven to be an efficient
method for the prevention of oral muscovite (5). Several applications
of laser in clinical procedures for dental hard tissues are either
currently in practice or being developed since newer wavelengths as
well as different methods and delivery systems are being applied in
the field of dentistry (6) . In endodontic therapy lasers were used as
treatment coadjuvant with reference to both, low intensity laser
therapy (LILT) and high intensity laser treatment (HILT) to increase
the success rate of the clinical procedures. Low intensity laser therapy
has the ability to produce analgesic, anti-inflammatory and
biomodulation effects on the irradiated soft tissue thereby improving
the wound healing process and giving the patient a better condition of
the postoperative experience (6).
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Materials and Methods

Thirty mice were used in this study. All were infected with
mammary gland carcinoma, divided into six groups of five mice each
(A, B, C, D, E and control group).

After 11 days of successful infection, the nodes appeared and the
animals were ready for the experiment.

The infected with carcinoma were anesthetized and irradiated with
laser that was directed towards the cervical lymph node of the mice
under study with a spot diameter of 1 cm and a distance from the laser
source of 1 cm and as follows:-

Group A: irradiated with laser, for 15 minutes continuously, three
times daily with a time interval of one hour each, and for one week.

Same procedure was applied for the other groups (B, C, D and E)
with different duration time (two weeks, three weeks, and four weeks
and 40 days respectively). At the end of each duration time of
treatment, the lymph nodes were taken for gross observations.

Laser device of Ga- Al- P (Gallium- Aluminum- Phosphorus) of
wave length of 810 nm worked in pulse mode of one second duration
time. The tumor size of each node of the infected mice was measured
by vernier, weekly, starting from nodes appearance until the last day
of the experiment (40 days).

Control group: infected with carcinoma and non irradiated with laser.

Data was translated into code by using as especially design of need
code sheet and in head into a computer system using SPSS version 13
software and the most obvious and strong positive linear time
dependent parameter.

Results and Discussion

This study has emphasized that there was a correlation between
the irradiation of the lymph node and the reduction of the tumor size
as shown in table (2). However, assessing the degree of the immune
response is not objective and has not reached a reproducible result (1,
8) in the present study when the laser treatment was used as a
stimulatory procedure. The laser light induced aparticular effect on the
cell proliferation and cell membrane, so the importance of
electromagnetic radiation in the form of laser was to stimulate the
macromolecules and initiate the confirmatory changes in proteins that
cause transfer of energy to electrons within the cells (7, 9). The laser
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action can be described by increasing metabolic activity; the result is
that significant effect on damaged carcinoma cells by body defense
(immunity) caused adecrease in tumor size as shown in figs (2 and 3)
respectively. The clinical reduction in tumor size could be due to laser
immunomodulation (9). This controversial concept of laser on tumor
tissue can be clarified by the idea that LLLT may reduce tumor
growth as shown in table (2), the mean size of the nodes measured
before treatment and after infection with cancer was 2.2 mm®. After
one week of continuous treatment with laser, this size was 1.2 mm’
after two weeks of treatment. There was an increase in the tumor size
appeared in the third and forth week of the treatment, this inactivation
of the defense system was related to many reasons according to the
physical agents around the animals such as, atmospheric pressure, hot
, dusty weather, and the given dose of the laser in the same time not
enough to reactivate the immune system at these conditions, but this
size still less than that of untreated animals (third and forth week) as
shown in table (2).

A decrease in tumor size appeared after 40 days of continuous
treatment, the tumor size was 1.2 mm?’; this decrease was a result of an
efficient dose that was given to the infected animals to activate the
Immune system again.

Finally, this phenomenon of LLLT can open a new era in the
treatment of cancer and also gives evidence that stimulation of lymph
node activity by irradiation with this laser can be used to accelerate
the healing process by stimulating the defense cells (plasma cells and
macrophages) that found in the irradiated lymph node as shown in
fig(1) especially these neighboring the tumors, and as a result
stimulate the immune system that attacked the cancer cells and
inhabited its activity.
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" Table (1): Different groups of mice of present investigation

A B C D E Control

Treatment | Carcinoma | Carcinoma Carcinoma | Carcinoma Carcinoma Carcinoma
irradiated irradiated with | irradiated | irradiated with | irradiated with | (non
with laser for| laser for two | with laser | laser for four | laser for 40 dayd irradiated

one weeks for three | weeks with laser )
week weceks
Number 5 5 5 3 5 5
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Table (2): Diameter of the tumor (mm) after treatment with laser
for 15 minutes, and different duration times.

Tumor size /mm at different duration time of irradiation
Control

1 week Two Three Four weeks | 40 days

weeks weeks

Range 1.1-3.3 12-3.5 1.56 -3.6 1.8-3.7 2—-3.9
Mean 7.1, 2.3 3.5 S 2.8
sSD 1.1 1.2 1.1 ] ]
R=0.32 P=

0.25MS)
B=0.03 =

0.38™%
Laser
treated
Carcinoma
group
Range 0.7-2.5 04-1.9 04-24 04-24 04-1.8
Mean 1.6 1.2 1.4 1.4 1.2
SD 0.9 0.8 ! 1 0.7

=.0.10 P=0.73

(NS)
B=-0.01 P=0.77

(N35)
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R-The ability of appling this relation on the popular.
B-The outcome with respect to income.
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Fig. (2): Infected mice without laser therapy at the beginning and
the end of the study.
Irradiated
with laser
non irradiated
with laser

Fig. (3): A comparison between two infected animals: Laser

irradiated and non irradiated at the end of the study (40
days).
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