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Summary

The present study is designed to evaluate the efleet of low tevel laser irradialion
on the immune system when administered intravenously. (10) Adult local rabbits used
i this study, they were divided in to two equal groups (control & treated with tow
level laser) they were anaesthetised generally and the site of the operation which was
the medial aspect of the left thigh prepared 1o reach the femoral vein from where
blood samples obtained from all the animals and considered as (standard readings).
The blood of the animals of the treated group irradiated with a diode laser, its energy
reached the blood via a fibre optic introduced o the Temoral vein through a fine
canula fixed in its end, after that a [ine catheter lixed m to the femoral vein of all the
animals and blood samples obtained for the periods (0.5, 1,2.2.3,3,6,9, 12, 13, 18,
21, 24 hours) from the beginning of the operation m the control group and alter
irradiation of the blood in the treated group. The readings obtlained for the periods
from (0.5- 12 hours) revealed gradual significant increase in the level ol the
immunogloblines (IgM & 1gG) in the serum (ollowed by a plateau continucd to the
readings of (21 hours), and little decrease at the reudings of (24 hours). The study
showed that irradiation of the blood enhanced the immunological propertics
significantly and this appeared  through the increase of the level of the (IgM & 1gG)
which arc the most important members in the primary and secondary immunological
response respectively.

Introduction

The immune system protects the Cellular receptors tound on membranes
body apainst the effecls of a great ol lymphocytes (B & T), they bind o
variety of foreign cells and substances, loreign  antigens, B- cell recognition
the response of the immune system to molecules are called immunoglobuli-
these assaults involves interaction nes or antibodies, (Warmren & Ernest,
between the ones-own and foreign cells 1998).02}.

That are mediated by foreign antigens The main immunoglobulin classes are
and cellular receptors, (David,1996).(1) IpGo leM. TgEC1gA & gD, 1pM s the
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main immunoglobulin produced carly
in the primary response while the [gG
is the predominant antibody in the sec-
ondary immunological response and
constitutes an  important defence
against bacteria and viruses, (Helen, et.
al., 1999), (3) &(Saimah & Arjmand,
1998), (4).

To expand the clinicians developing
elficient manner to avoid toxicily and
achievement of perfect treatment and
therapies, series of trials carried out to
study the role of the modem discover-
ies in medicine at the molecular and

cellular levels in addition to their clini-

cal applications, one of these modemn

discoveries is laser, both laser irradia- .

tion and the resullings from is primary
and secondary effects enhance the
peuro — humoral reactions leading (o
activation of the immune sysiem and
increase the adaptive hormones con-
centration , (Aleksandrov, 1992), (5).

Laser can be used for initiation mtrin-

sic resistance against the extrinsic fac-
tors (antigens) through increase the vi-
ability of monoclenals or isolypes of
the antibodies- directly or indirectly by
releasing of mediators such as;
Enkephalins, Endorphins, Prostaglan-
dins and others, ‘(Danilov, cl. al.,
1992), (6)& (Ohshiro &Calderhead,
1988), (7). _

Many medications which are swal-
lowed, rubbed on or injected in o the
patient to help him to reject or fight
infections or diseases, sometimes these
routs of medications may cause exces-
sive immune system activity leading to
allergic reactions, L.L.L.T. proved ef-
fective in restoring system balance in
such cases, (Ohshiro &Calderhead,
1988), (1.

This experiment is designed to study
the immunological response after trra-
diation of the blood with low level la-
ser intravenously, the value of [gM &
1oG are considered as a ratio of the
immunological response because they
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are the major component of the pri-
mary and secondary immune response.

Materials & Methods

(16) Adult local rabbits with
average weight ol (1.5-2Kg) used in
this study, they wese divided mto two
cqual groups (control and treated with
low-leve! laser) each one consisted ol
(8 rabbits). Surgical operation carried
out under general anacsthesia using a
mixture of (Accpromazine malet L
{0mg/Ke B.W.) with both of (Keta-
mine hydrochloride ™ 10mg/Kg B.W.)
and (Xylazin® Smp/Kg B.W.) injected
all intramuscular, surgical anaesthesia
obtained after 10 minutes and contin-
ued for 30-45 minutes, (Nelson, el. al.,
1989), (8). then the skin inelsed, the
muscles  separated.  the femoral vein
exposed und samples of blood (2 ml)
from each animal collected using a fine
syringe ‘" with fixed needle in its end,
the samples ol the blood {ransmitted to
test  tubes  (without  anticoagulant)
which placed in a slant position in the
refrigerator  for half’ an hour, then
transmitted o the centrifuge®® with
1500 rpm/min for 5 min., thus the se-
rum s oseparated  and sent lor

examination  using  1HPLC® these

standard readings

'Calmivet, 0.3 mg, magny - vernois - 70200,
Lura-France.

: Ketalter, 50mg/inl, Purk Davis & Co. Gwent,
UK

! Rompon, 20mg/ni. De, Hoeve 28, PANTEX
Holkand,

! Micro-Fine plus, u-100, Dectom Dickinson,
Dublin-trland )

’ Kotierman Laboratory hnstrument Co., West
Germany.

® Schmsu Analytical L aboratory Instrument,
Japan, 45 J-002.
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reading were considered as
the animals of the treated group were
irradiated using a Ga-Al-As diode laser
M with wave length (904nm) continuos
beam and power (10 mw) once, the
cnergy of the laser was transmitied
through a fine fibre optic @) passed into
the femoral vein across a canula
fixed in its end.

The femoral vein of all the animals
catheterised using a fine catheter il
then the area was washed with normal
saline and the muscles sutured using
continuos stitches of (4-0) catput &
while the skin is sutured using simple
interrupled  stitches of (4-0) surgical
silk ‘9,

Samples of blood collected from the
animals  of both groups at the times
(0.5,1,1.5,2,2.5,3,6,9,12,15,18,21,24
hours) after the operation mterval, the
serum separated and sent for detection
of the level of both [gM & IgG using
HPLC by anion exchanges depending
upon Brooks & Steven method,
(Brooks & Steven, 1985), (9).

HPLC is a sensitive and selective
chromatographic  method, it is
equipped  with two pumps, precolumn,
analytical column, UV detector, mobile
phase, citrate buffer pH (4) and flow
rate was set at 2ml/min .

' Russian — Polish Joint venture “Moskovesky

Pulisib”, G bld.3 Noveslobod skaya sur.,
103030 Moscow, Russa.

* Light guide probe with outer diameter of
(0. 8mm).

200G 1 % mn, B. Braun melsungen AG, D-
344209, Vasofix — Germany,

™ yYGON, 95440 ECOUE FRANCE,
L.30cm, page (6).

® Chordasw resor, bills aseptica, pil-Eue, B.
Berlin-Germany.

® Ethicon, Ltd. P.O. Box 408 Bankhead Ave.
Edinburgh, Scotland, UK.

lood of

Table (1); Concentration / Time relationship of IgM of both groupsl

Table (2): Concentration / Time relationship of 1gG of both g:ﬂps'
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Results

Concentration (pp/mly/ Tine
(hours) relation of both. 1gM & IgG
reveal gradual significant inerease (p <
0.05) for the readings from (0.5 to 12
hours)  followed by insignificant
increase (platcau) (p=0.05) up to the
time ol (24 hours) when the readings
began to decrease 1 the treating group.
The readings ol t+he  control group
showed insignificant hanges p-0.05)
i all the times (from 0.5 up o 24
hours) lor both the IgM & gl
Concentration/time  clationship [ oth
leM & IgG in the treated group were
significantly higher (p < 0.05) than
those of control group, (Table 1&2)

Concentration {pg/ml }
TimeHours T Comrol | Laser
ey | eas | e
I w20 | Te31
L5 0.21 _ 039
2 0.20 0.48
2.5 0.09 0.53
3 e | _en
6 005 |07
g 0.03 0.92
12 006 .93
15 0.04 0.88
) 18 0.03 0.89
21 0.08 0.89
24 .04 0.73

Time/hours Concenfration (ug/n)
~ Control Laser

05 5.72 6.39

I 5.9 6.75

1.3 6.54 10.90

2 6.9 12.56
25 | el 1866
3w | 2248
6 |60 | 2284
e s | Tozse
S-S B Y 4 . 22.86
S N _3.28 247
18 5.00 2193

A s 2072

24 361 2102
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Discussion

This is first study that syslemi-
cally analyses serum responses {0 laser,
the study revealed fundamental role of
Jaser in potentiation of immune system
to elaborate high levels of antibodies,
low level laser activities the immune
responses, (Zeuv&Rybachenco, 992)
L10), activation [ immunc syslem
toward enhanced immune response
passed  through  stimulation the
differentiation of the B-cells to reach
such levels of antibody production or
through  positive egulation ' he
humoral responses,(Bamudl1xi,2001),
(11).
Results of this study showed over ex-
pression of both IgM & IgG molecules
by B-cells in treated group that leaded
{0 increase of the humoral immunity,
(Warren & Ernest, 1998), (2). 1G re-
mained predominant component of the
immune response with 4 folds higher
when compared with the level of [pM,
the levels of both IgM & IgG inthe
treated group were higher when com-
pared with the control group, this re-
sults is in agreement with those ob-
tained by, (Zeuv&Rybachenco, 1992),
(10), while the IgM/IgG ratio in the
control group agreed with that reported
by, (Saimah & Arjmand, 1998), (4).
Laser priming and boosting the pro-
duction and function of induced anti-
bodies, that means efficient increment
of immunisation and/or vaccination,
this fact can be attributed by the hrre-
versible promotion of the laser therapy
on the Glutathione System that re-
quired in injuries tissues, Halliwell
,1988), (12), others atiributed he
significant increase of IgM & IgG o
free radicals; mainly & and increasc
tissue  destruction which stimulates the
immune responses, (Weiss, 1989),(13)
&(Von Bochmer &Kisiclow, 1991)
,(14). _
Increasing the levels of both IgM &
IgG can be explained by promotive
effect of low level laser on the Arachi-
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donate hydrolysis and inducing pro-
duction of kinase, Proslaglandines, and
types of Leukotrines, which acts as
chemotachtic luctors, these factors are
biological mcdiators scercted by the
leukoeytes, these substances are syn-
thesised and stored in speeial granules
and  released inoresponse toexternal
stimuli, e lunction  of  scerction
probably stemt from the aclivation ol
contractile proteins i the cyloplasm,
this phenomenon in tum is due o a
transmembranal  influx  of ca'' ions,
possibly  chicited by conlormational
changes in cerlain membrane proleins
in response Lo external stimuli, this se-
quence agpregales B-cells and uig-
gered them by complement that pro-
vokes responses ol local and systemic
immunologic PCSPONSEs, (Van&k
Betting , 1987) (15) & (Scll, 1987},
(106).

The cell structure has a
great importance in the formation of
response to the laser cmission, their
high sensitivity explained through the
fact that they represent natural bounda-
ries of phasc division, laser emission
reorient the lipid biolayer polar groups
and since there is o close contact be-
tween the  lipids and prulci:fs, these
orientations  influence  the
connected  with membranes, cell en-
ergy production and cnzyme reaction,
but the immunological behavior ol the
cell depend not only the membrane
structure and Tunction stales  but also
on the pre- membranc-layer — glyco-
calsis — constiluted mainly of calcium
fons, the physical and  chemical
changes in the cell membrane and the
pre- membrane layer in particular alter
the laser cmission explain the stimula-
tion of phagocytic activity of leuko-
cyles in blood (T & I3 lymphocyle rp-
selte formation  ability,( Golovin

Moo RuglepD
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