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The in Vitro Effects of Low Power Laser Irradiation on
Animal Erythrocyte Rheology
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Abstract Using the blood samples of animal, the in vitro effects of low power laser irradiation on erythrocyte
rheology were investigated. After the deposited pig's erythrocytes (the deformation of erythrocytes have already
turned to worse) were irradiated with laser, the effects of laser irradiation on erythrocyte's deformation were
measured. When 650 nm laser was used for irradiation, the deformability of erythrocytes was improved obviously.
The changing tendency is that, the erythrocyte’s deformation was enhanced with the increasing of irradiation power
and then saturated around 4 ~5 mW. When the blood samples were irradiated by 650 nm and 632. 8 nm lasers
respectively with the same power (10 mW), the erythrocyte deformability in two cases were all obviously increased
to the similar level. These phenomena can be explained by that, the hemoglobin in erythrocytes has the similar
absorption to both lasers. Taking the mouse blood as the samples, the effects of laser irradiation on erthrocyte’s
electrophoretic mobility was studied further. When irradiated by 632. 8 nm laser, the electrophoretic mobility of
erythrocytes was speeded also, reflecting the electric charges on the surface of erythrocytes were increased which
will help to decrease the aggregation of erythrocytes. Under such low power irradiation (less than 20 mW), no
morphological change was detected by the microscopy and no hemolysis was found also.
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F 1 ME 24 h [FRE Th 25 5 567 /5 55 I 41 40 B 2 7% M Y 250 22 (650 nm)
Table 1 After deposite for 24 h, changes of pig’s erythrocyte deformability after laser irradiation
with different intensity (650 nm)

Laser intensity /mW 2.4 5.7 10 20
Control group (n = 4) 7.88+£0.48 8.6t1.1 8.73+£0.38 8.73£0.95
Irradiation group (n = 4) 7.24£0.42"" 5.6340.48" " 5.77£0.21"" 5.3840.48""
Mean RV /% 8.5412.41 34,29+£3.9 33.94+£1.79 38.3+1.18

RV relative variance; * P <{0.05; * * P <{0.01.

F 2 WME 48 h [5RE Th 2 5k BR 5 5T /5 55 I 41 40 B 25 7% M Y 250 22 (650 nm)
Table 2 After deposite for 48 h, changes of pig’s erythrocyte deformability after laser irradiation
with different intensity (650 nm)

Laser intensity /mW 3.0 3.4 4,1
Control group (n = 4) 21.8340.15 22.1£0.36 21.27£1.1
Irradiation group (n = 4) 2040.04* " 18.3340.29" " 12.3340.85" "
Mean RV /% 8.39%0. 64 17.02£2.6 41.98%+3.26

RV relative variance; * P <(0.05; * * P <(0.01.
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Table 3 Comparison of erythrocyte deformability between two wavelengths laser irradiation

Laser wavelenth /nm 650 632.8
Control group (n = 4) 8.73%0.38 8.73+£0.25
Irradiation group (n = 4) 5.77%0.21"" 61+0.3""
Mean RV /% 33.94£1.79 31.29%£3.21

RV relative variance; * P <{0.05; % % P <{0.01.
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Table 4 Changes of mouse erythrocyte’s electrophoresis mobility

No. 1 2 3 4 5 Mean RV /%
Control group 1.172 1. 261 1.236 1.190 1.077
Irradiation group 1.428 1. 449 1. 468 1,343 1. 335
RV /% 21.84 14,91 18.77 12. 86 23.96 18.47+4.63

t test for control group and irradiation group, P =4.43X107*,
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