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Influence of Near Infrared Pulse Laser In Vitro Irradiation on Rats Myocardial Cell
Functioning
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(Department of Biomedical Engineering, Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] This article focuses on how different power laser in vitro irradiation affects the function of myocardial cells
and myocardial microcirculation, and explores the feasibility of controlling the function of myocardial cells through pulse laser in vitro
irradiation. [ Method] With multi-mode pulse width modulation (PWM) electrical stimulation output as incentive signal source, makes
the laser output various patterns pulse laser with constant intensity and various pulse width. The precordial region of experimental
groups of SD rats were irradiated for 10 days at 30 min/day. Myocardial specimens would be obtained after 10 days. Light-microscopy
pathological changes of rats myocardial cell and effect of the number and inner-diameter of myocardial capillaries.  [Results] The
myocardial capillaries inner-diameter in 100 mW group (5.7 + 0.41) were significantly higher than that of control ones (P < 0.001) in
the internal layer of myocardium. The density of myocardial capillaries in 30 mW and 100 mW irradiated groups were better than
control group (P < 0.05). In 100 mW irradiated group, part of myocardial cells had edema and lymphocytic infiltrates, while 30 mW
irradiated group did not show this phenomenon.  [Conclusion] Using 30 mW and 100 mW pulse laser irradiation in rats precordial
significantly increased myocardial capillary density in the internal and middle layer of myocardial,  improving myocardial
microcirculation. Using 30 mW pulse laser irradiation has good effect without any side effect.
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Fig.1 Myocardium Photos

A Inner diameter of internal layer of rats myocardial capillary in 100 mW group. HE, x 200. B: Inner diameter of internal layer of rats myocardial

capillary in control group. HE,x 200. C: Internal layer of rats myocardial capillary count in 100 mW group. HE,x 100. D:Internal layer of rats

myocardial capillary count in control group. HE, x 100. E: Internal layer of rats myocardial capillary count in 30 mW group. HE, x 200. F:Internal

layer of rats myocardial capillary count in control group. HE, x 200.
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Table 1 Comparison of myocardial capillaries

inner—diameter among 3 groups  (pm)

x2 ZHARBRONA . R ISIEEANEZTELILER
Table 2 Comparison of myocardial capillaries density

among three groups  (number/mm)

Myocardial capillary inner—diameter

Groups

Internal Middle Outer
30 mW 5.93+2.13 5.86+0.90 5.07+0.91
100 mW 570410  496+096 554+1.25
Control 4.36 + 0.48 543+045 6.64+1.18

1)P < 0.001 compared with control group
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Myocardial capillary density

Groups

Internal Middle Outer
30 mW 12.86 +3.50"  8.57 +1.99V  4.86+1.22
100mW 12,14 £2.41) 843 £3.10"  6.57 +2.57
Control 6.57 £2.70 5.14 + 1.46 457 +1.27

1)P < 0.001 compared with control group.
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