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The purpose of this study was to measure intracellular reactive oxygen species (RO
S) production after laser irradiation in various types of cells. ROS are considered to be the key secondar
y messengers produced by low-level laser therapy (LLLT). Although various mechanisms for the effects of LL
LT have been proposed, and intracellular ROS were indicated as the one of the key factors, direct measurem
ent of intracellular ROS of several types of cells after different wavelength lasers irradiation has not b
een reported.
After a blue laser irradiation, intracellular ROS levels were increased in all types of cells. In contrast
, Intracellular ROS generation was not observed after irradiation with a red laser or near-infrared laser.

Potential sources of intracellular ROS were excited by blue laser irradiation, resulting in ROS productio
n within cells.
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Figure

Several cell types were subjected to laser
(wavelength: 405, 664 or 808 nm)
irradiation for 0, 60, or 120 sec: (a) mouse
preadipocytes (3T3-L1), (b)
prechondrocytes (ATDC5), (c) myoblasts
(c2€12), (d) mesenchymal stromal cells
(KUSA-A1), (e) lung cancer cells (LLC), (f)
insulinoma cells (MIN6), (g) fibroblasts
(NIH-3T3), (h) human cervix adenocarcinoma
cells (HeLa), (i) macrophages
differentiated from lymphocytes (THP-1)
after treatment with phorbol ester, and (j)
rat basophilic leukemia cells (RBL-2H3).
Following irradiation, intracellular ROS
levels were measured by flow cytometer. The
y—axis indicates the fluorescent intensity
of the ROS indicator, CM-H,DCFDA. The
x—axis indicates the electronic volume
(EV), which reflects cell size.
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Table

The observed percentages of intracellular
ROS: Produced by each cell line after blue
laser irradiation.

Irradiation time

Cell line 60 sec 120 sec
3T3-L1 708+7.3 829+10.3
ATDC5 29.0+6.8 52.0£69
Cc2C12 27254 58.1+£8.6
KUSA-A1 589+6.5 80.7+8.5
LLC 51.6x64 70.8+11.1
MIN6 24.1+4.1 56.8+8.1
NIH-3T3 48.61+6.0 72.1+89
HeLa 27449 75553
Macrophages differentiated 16.6+3.9 445+84
from THP-1

RBL-2H3 12.0£3.7 443+£57
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