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PHOTOTOXIC EFFECTS OF LOW LEVEL LASER IRRADIATION ON
HUMAN OSTEOSARCOMA CELLS

Jang-Ho Son?, Young-Chul Cho?, Sung-Ho Ryu?, Gyoo-Cheon Kim?,
lel-Yong Sung*, Bong-Soo Park®
Dept. of Oral & Maxillofacial Surgery, Medical College of Ulsan University'
Dept. of Oral Anatomy, College of Dentistry, Pusan National University’
Dept. of Oral & Maxillofacial Surgery, Ulsan Dong Kang Hospital

Photodynamic therapy(PDT) has advanced to clinical trials for the treatment of a variety of solid tumors and presents an alternative
treatment option for tumors resistant to chemo-and/or radio-therapy. PDT is based on the combination of laser light of appropriate
wavelength and energy to activate a systemically or locally applied photosensitizer that concentrates preferentially in malignant tissues.
In this study, phototoxicity of laser EIT 21 was analysed in human osteosarcoma cell(HOS) and the second objective of this study was

to determine the ability of laser EIT 21 to induce apoptosis.

This study demonstrated that laser EIT 21 had a phototoxicity to HOS cells. In order to examinate whether cell death was induced by
necrosis or apoptosis, variety of techniques which assess apoptosis were used. TUNEL assay showed only a few the positive reaction
on condensed nuclei. It is hard to find condensed or fragmented nuclei on HOS cells irradiated with laser EIT 21 in Hemastat and
AO/EB stain. By DNA electrophoresis, cells also did not show DNA degradation characteristic of apoptosis with a ladder pattern of
DNA fragments. Apoptosis-related factors were analyzed by western blotting. The expression of p53 was constant and cells irradiated
with laser did not show the caspase-3 and PARP degradation, therefore we suggest that p53 and caspase-3 are not involved in laser-

induced cell death.
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Fig. 1. Phototoxicity of HOS cells measured by MTT
assay. HOS cells were irradiated with various dose
of laser light.
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Fig. 2. Phototoxic effect of 21 J/cm? laser light on
HOS cells. HOS cells were irradiated at intervals of
2 hours.
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Fig. 3. Laser irradiation induces change of HOS cells morphology in dose-dependent manner.

Western blotting

ohekel BAA wWsteh A X F7] 52 A EIAF R Aol 9
HAE BEat7] Sl T4 AA fr A pb334 caspase3, PARPE
western blots A8} 3} itk HOS Al ol A, p53 whaf 2 o] w2
21 Vem? H ol A & gH, 5 ¥, Al H, vl W ARG A el A W
shEA] G eHFig. 8).

& o 2 caspase?l PARPS] 4312 E2A 89 th Western
blot £4]-& ¥ o] 4 %A}7} caspase3} PARPY] 2GS §uHa}A]
Zoge A& BRoF3thFig. 9).

Fig. 4. Hemastat stainin of HOS cells irradiated with 84 J/cm?
laser light. Picture shows remaining live cells (L), necrotic cells
(N) and apoptotic cells (A).
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Fig. 5. AO/EB staining of HOS cells irradiated with 84 J/cm? laser light. Live cells still stain green

(left panel) and a few cells apoptotic morphology which appear orange due to co-stain with
ethidium bromide (right panel).

cont. 1 2 3 4

(times)

Fig. 6. TUNEL staining of HOS cells irradiated with 84 J/cm® laser
light. Most cells show negative reaction (left) and a few cells show

Fig. 7. DNA electrophoresis of HOS cells irrad-
positive reaction (right panel).

iated with 84 J/cm? laser light. Cells showed no
DNA fragmentation.

I cont. 1 2 3 Altimes) I
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Fig. 8. Western blotting analysis of p53 at intervals of Fig. 9. Western blotting analysis of caspase-3 and

2 hours with 21 J/cm?® laser light. PARP. Cells teated with 21 J/cm? laser ligh at one
time, two times, three times and four times did not
show caspase3 and PARP degradation.
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