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In this study, the effect of the laser (532nm) studied on blood viscosity by using Laser (532nm), power 4mw and the
time of exposure (15and 20 min), the sample was divided into two sample for irradiation and control. Blood samples
withdraw from man ages (35-45) years and to suffer from hyper-viscosity. The results of this study show the decreases
of viscosity in blood with effect of laser where the decrement was 2% after 15 min and 8% after 20 min. of laser

irradiation.
The aim of the research

In this research, we use effect of Laser (532nm), power 4mw to treat or reduce the high blood viscosity for some
patients with high viscosity as a result of smoking or genetic factors or any other reasons.
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INTRODUCTION

Aggregation is an important rheological pheno-
menon which is responsible for the low shear non-
Newtanian behavior of blood (Marton, 2001). The
hematocrit or packed cell volume is the proportion
of blood volume that is occupied by red blood cells.
It is normally about 48% for men and 38% for
women (Purves, 2004). Much research has been
performed to formulate a theory that acco-unts
completely for the viscous properties of blood and
some of the key determinants have been identified.
The four main determinants of whole blood
viscosity are (1) plasma viscosity, (2) hematocrit,
(3) RBC deformability and aggregation, and (4)
temperature. The first three factors are parameters
of physiologic concern because they pertain to
changes in whole blood viscosity in the body
especially, the second and third factors, hematocrit
and RBC aggregations, mainly contribute to the
non-Newtonian characteristics of shear -thinning
viscosity and yield stress (Ciuffetti, 1989). Since
red cells do not have a nucleus, they behave like a
fluid drop. Accordingly, human RBCs can form
aggregates known as rouleaux. Rouleaux format-
ion is highly dependent on the concentration of
fibrinogen and globulin in plasma (Birgegard,
1984). Laser effects on the bio substance can be
classified according to their wavelength depende-
ncy to wavelength dependent and wavelength inde-
pendent (Chopra, 1992). Laser light can induce
chemical effects and reactions within micromole-
cules or tissues. Photo-chemical interactions take
place at very low power densities and long expos-
ure times ranging from seconds to continuous wave
Photochemical interaction mechanism play a signi-
ficant role during photodynamic therapy (PDT)
(Tarasov, 1986).
MATERIALS AND METHODS

Venous Blood drawn from an antecubital vein and
into potassium EDTA. Care should be taken to
avoid tourniquet stasis since this can elevate ven-
ous hematocrit results. The blood is the care-fully
mixed, preferably on a mechanical rotator. VVenous
blood may also be obtained through capillary pun-
cture using a heparinized capillary tube to collect
the specimen.

Once adequately mixed the unmarked end of plain
capillary tube is placed in the blood and per-mitted
to fill rapidly to approximately three quarters of its
length. tipping the tube horizontally will speed fill-
ing. The tube is then removed from the blood and
wiped clean of excess blood.

The unmarked end is then plugged with modeling
clay and placed in the centrifuge, clay-filled end
against the rubber gasket (i.e., against the periphe-
ral rim). For accuracy, each determination should
be done in duplicate or triplicate.

Centrifuge for 5 minutes at a set speed (force is
approximately 14,500 rpm). This separates red
cells from plasma and leaves a band of buffy coat
at the interface consisting of white cells and plate-
lets. Allow the centrifuge to stop on its own, do not
hand brake.

The hematocrit is read as the percent of whole
venous blood occupied by red cells. With a const-
ant bore capillary tube, this can be done by obtain-
ing a distance ratio on a micro hematocrit reader.
The reader is first set with the clay-red cell inter-
face at O percent. Next, shift the ruled scale or
etched line to 100 percent and align it with the
plasma meniscus. Read down to the percent spiral
line that intersects with the red cell-white cell inter-
face. This percent is the hematocrit value. Do not
include the buffy coat layer in this value. If it
exceeds 2 percent it should be recorded and noted
as volume of packed white cells (VPW).
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Blood smear preparation: Placed a drop of blood

from the finger, about 2mm in diameter in the

central line of a slide about 1-2 cm from one end.

1- The spread is placed at an angle of 45 degrees
to the slide and then moved back to contact the
drop.

2- The drop should spread out quickly along the
line of contact of the spreader with the slide.

3- The moment this occurs the film should be
spread by a rapid, smooth, forward movement
of the spreader.

4- The drop should be of such size that the film
is 3-4 cm in length.

5- The film should be dried rapidly. A good
blood film preparation will be thick at the
"drop" end and thin film at opposite end. The
thickness of the spread when pulling the smear
is determined by the (a) Angle of the spreader
slide (the greater the angle, the thicker and
shorter the smear). (b) Size of the blood drop
(c) Speed of spreading (slowly the thicker),
while the thin smear are used for describing
blood cell, the thick smears are used for detec-
ting malarial parasites.

Procedure
like that for wright's stain but with double

dilution of the buffer. Pour few drops (about 8) on
the slide, wait for two minutes. Add double the
amount (16 drops) of buffed water. Mix by rocking
and not by blowing and wait for 7-10 minutes. The
stain is flooded off with distilled water and this
should be complete in 2-3 second, and allow it to
dry.

RESULTS AND DISCUSSION

The results showed decreasing in blood viscosity
value because of effect of laser (532 nm, 4mW)
with different of time exposure 15 and 20minutes.
The viscosity in control samples were (48.82+ 11.
22) this value after 15 min of laser reduced (47.73
+ 4.25) (p<0.05) with reduction percent (2.23%)
but when time of exposure increase to20min the
viscosity reduced to (44.54+3.99) (p<0.05) with
(8.766%) of reduction.
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Fig. -1: The reduction of blood viscosity
because of effect of laser.
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To confirm the results obtained (PCV) in fig 1, a
blood film has been taken before and after the
effect of the laser, as shown in fig 1, 2 and 3.

Fig. 2: Control

Fig. 3: after 15min.of laser

Fig. 4: after 20min. of laser

A decline in viscosity value because of laser
irradiation is due to Laser irradiation reduced the
erythrocyte sedimentation rate ESR of blood sam-
ples, the results obtained in this research confirmed
clear decrease in the values PCV and this result
confirmed by Ahmed [2010]. The irra-diation by
laser increases the protein concen-tration (Ahmed,
2010, (Adenilson de Souza, 2012), which reduces
the viscosity of red blood cells, an inverse relation
between the time of irradiation and viscosity obser-
ved in this research. The results of the blood film
in fig 2-4, which show the distances between red
blood cells after irradiation of 15 and 20 minutes
with comparison to their shapes in control blood
samples as observed where they had been approac-
hed together forming contiguous chains, this means
that the laser has reduced adhesion between (RBC),
this may due to one of two reasons, or both (1) in
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Mechanical change in blood as change in voids or
pores of the surfaces and hold surfaces together by
interlocking (2) Chemical change because of
weaker bond is formed if a hydrogen atom in one
molecule is attracted to an atom of nitrogen, oxy-
gen, or fluorine in another molecule, a phenome-
non called hydrogen bonding (Kendall 1994).

Conclusion

Decreasing in blood viscosity about (2%) when
exposing the blood samples invtro to 15 min. and
more than (8%) for 20 min. of exposure of Laser
(532nm), power 4mw.Blood film confirms change
contiguity between the red blood cells due to laser
irradiation, space clearly observed between RBCs
that means that because of the laser has reduced
adhesion between (RBC).
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