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Investigation of Temporal Response of Glioma Cells to Low Level Light
Therapy using Green Light

Marzie Esmaeeli?, Mahshid Jalalkamali?, Meysam Ahmadi®, Hossein Eskandari?3, Mohammad Shojaei?

1Graduate University of Advanced Technology, Kerman
2Afzal Research Institute
3Neuroscience Research Center, Kerman Medical University

Glioblastoma is an extremely aggressive brain tumor with barely minimal chances of treatment. The effect of low level
light on cell cycle and proliferation of different cell lines have already been reported. In the present work, the effect of
low level light therapy using light with wavelength of 530nm on the U87 cell line viability is being investigated. In this
study, the cells were treated with 15 minutes irradiation from green LEDs with an average power of 1.12mW/cm?. The
cell viability during a 24 hours period was measured using colorimetric (MTT) assay at different time laps. The results
indicate a time dependent decrease in the cells activities.

Keywords: Glioblastoma, Low level light therapy (LLLT), U87 Cell line, Cell viability, Green light.

4N

] paino WWWLOPSELIT ol 10 10w yiwd [0 byl b allie oyl


http://opsi.ir/article-1-1324-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

VYA poge VEY

(S ey i il malS pedle oyl og aigy a5
BBlogs 7o b (smSine gl 4 Wl oo

sladshe » OlgpS (WU ST (o) p 4 3900 Slalllas
Sl Aednm e ol a5 wis S cdslin il Sen o
LgiadlisedS ook see 25 0 S5 Sul
s ( Murayama) Lblyse [9]0ss 0 (U37T3MG)
L ososo Hd 5l eolanl b GlgeS o 00 il
FoogFe Ve Sow 4 g YOMW/IEMZ A ANM Slasie
(A172) olusl slogiwdls S sla Jobo (59, » 1, ards
Lo sk 02l 355 £ 50 (5 )loigime GlS 5 03,8 (o
48 0l 09,8 ol o slasdllas yo [10]ws,S sanliv
835 o 2 1, YYMW 55 5 00 5 Jobo b 55
aS 35,8 oaslice g Wd,S pwyy glaads £e g T Y
Calon Jobo 5551 (sl s 4 3 b Yyl
5 AANM zge Job g0 saxas BT SU o 4 [11]sS o
oy 095 ol s L5 sl gglate slice FeONM
zoe Job > NDIYVOs j5d 59 b pleinS (Sloysyss 536
paaBefe g Fe Ve Sue g FemW g L OYYNM
5 Ol @Uly &5 Ghagh nl )0 e sk 835 e
w‘)ﬁ‘ g 03 @ el TA )I = LbJslw Sloss

[12]0s oamlice Jol 1255 10 (5,lo Sxo

el 83, » GleinS 5 Oldl Sl Wy, ol 5 0
s e b el > UBT s S il
S (nsges 3 ol 5 i 5 ol 0
» bdsbe Gl codld e85 1E eolinul )00 58

005 (o) (209 5 o Bl slagle;
L gy 9 3lg Y

UB7T Jsbo 55, eselS slasle :dolw cois
Lo L YOCM? (SLMs jo jgtwly gl 5l oadg )l =
15 5 0 eols S (V-7 FBS + DMEM) LS cois
0553l cslio Cusb, 5 COz 87 L ¥V°C gles b loa
e e Jske ATT el e sl e S
5 B9 09,5, A onilid b 7 coly b Sal>
ol (Sl 3,55 )18 )95 b cod a5 (o29)8) J S

g Salx ke

Olnl Sdgisd (5)5ld 5 (cwaip (il 1S (et 5 Sigind 9 Syl Ll RIS (g § S

By )

S m gl laygess g9 (n el LogtadlslS
Loy ol by 5 azdles (gly b issS dan a5 ol
U155 5 S s9095 Bz [ESLe [l 035 (3850L
o [2] 0L jslme Wil 2l @y (555085 Slo sk poe
@linsly pbsl 5 (lx slagty, Céyin b (g el
Jbo Gl gleys 5 Ohlom crl e o> 5 o
s Silaie Glopcent lagyls ST [1]asSS sl
S lalegdS [Bas 5 SVsb 1) ol ley aulys ces
CNS) (535 30 (mae piams (Kool lapadlyssi 5l 09,5
s> JW5 Jske sliie 4 4z L& s
oy Jlosan] ladshe docos )05l o iul)
14655 oo anaido

slaghy) (riemd 5l So Slysyg K e
g sl ialdl geye5 g 0,0 alS (glp as cul gl
G el o Sl o el a3l 5,15 5 Bl ey
Job a>b o e a5l Glapsille § Jle 050 40
[Blewd 435 )18 az95 5,90 308 g0le 9 (S0 (79
as’ (Low level Light Therapy) lsinS (Sloyo,ss
slasls 5l S s eamel LLLT sl
S0 80) g5 oyt S o 4 ool ($55lseisiss
Sy S oo Ol |y 0wy el L (Se35 508 g0l
o5 Sl SB35 L sl eslanal aS ol e
Shoyye pludl Ko b oawslae jo (Ve emW 51 50S)
ol el [Blewl gl )3 slasil g oy o S8 s wile
S dske G prdale Sy bl gl Jsbe o
S8 5SS g ok 8352 2 GaeeYgtesmsisd Gk
0d) SBptw ;o gadrin b JsSge @dly jo [6]ce!
2 PJEKs b ps (g3luilely g ye8 Dl 4y 018
o iiSmap ool 359 5l Lol [T]aiin yo8 @ gl
[8] el o0 aseicn SalS 900

s by LLLT o eslinal sy5e Gylite 5,5 arbio
il Lelse [Blaiies (LED) L5 s0ilen slasgys
(B Jelg G Dad g Ol e Job wiible
5 G ot g ol gm0, sy ot b atsey
[Blewd fige iiSpnp 5| Jols Bt 5 (g5
PP TCN ROV [ MO TR POV CORN F COPR EET

] paino WWWLOPSELIT ol 10 105y (o yiwd [0 byl b allie oyl


http://opsi.ir/article-1-1324-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

WA o VEIY Olnl Sdgisd (5)5ld 5 (cwaip (il 1S (et 5 Sigind 9 Syl Ll RIS (g § S

Al ans ) e o e Joles
St Collad 5 2355 Wy, e GBS o) p sl
b Sl as a3 S s iy, 90 o Jolu
72U 5y Jobe G U2l 4 barye lam !
o bl end Bl il oley o Jsko 36 Jlais]
3 b 1S laialesT b a5l iy Jawgie 5k 4 b,
ol Lo gy dsbe S BT 05 il gl (o,
YE 5T OV A A DD slaple; o g aitsS 15 g
8 S LI MTT oniw 5550 (89,55 51 (sl
2l @ S Izme Gloy )3 095 el olyen 4y 0g)F
L obF o098 cuim pgo (g, 0 ol oz baog,S
S (i85 45 WAl (83,9 (5 sk Al Jloj Jolsd
O Sl Aol wd e pll gl sl Glejen MTT
TP Ve AP AY N AP F oy a Jiomw g 20,9

ok el

S5 At g o Y

Ooga) J7S 05 A Cand (Jobo Slim as)s lages
el B 0590 09,5 (Sl B Caand 7,5
b 29,5 5l o O9embisSSl boy e (55 095
D9 oo oddlive .Cowl 0ol ool L ¥ USS o sl o,
05,5 b nlie 3 ol Sl bl 45 A5 1 5 oS
CdS b a0 yhan a5 tals el aidl, eSS
J o & G @ 55 Sl sk B ole)
30 GmlS i el poye 5l Cel A CBdS
3ham Cele YF g oal oS (20,90 b oley cldS

D950 G 3l b (29,55

ol @Uly Gl ¥ JSS Glhe 55 p9d by, @mls
Ly JrsS 09,5 L aalio )0 0ul (000,55 sloog 5 50 Jobo
4 208 50 GGt 45 Sl ol b o e (LS
w2 o 7y ol 5l e Celo VY g (UF 0g05) eSSl
b by <ldS by 58t el 5 by ol @l

Ao oo lad 1) celY S

o g Jls |
ale g SOLAS iz e
el g 7 e
5 ahold Zoadsn
hey S 55 |

ol ad g4 | |

laSal> bl

w59 wumlp

oozl 50 Sl lodez 8 syl ) IS

4 (soges (P05 Hokie 4 16)9 pldez 9 (B)$
kb oS5l 69 gl dadsle 5l paie 08
Al atle g 2l YV S Gl  SOlGgnl 5 (S
CLl me pleie Yo lg s eailenS lasgys
aS o L;),,fo)'laslc.;w;btc.b&J@LmLED ENERRVK 4
Conlie Sl &) Gy sl 09 OY M Loyl _iuls A8
5 2 V0 L LED 4w Lo olml (a coleiSs
5 (5950 (B35 s (pl HO L NAL Ceal ouiS SUS>
B (2og gl 5l M elis)] e mlie (Sleren 2
Sk (5,5 dg0 3l oolainl b Gal o g ad S
oo Jlosl il lawste b bl oade IS
Shcels YF cidS 5l w 20,8 0g ), YMW/em?
4 Salr bz (20,8 5k . 0 g 5kl sk uilas

8,8 18 ol cod 4280 VO Sae 4y g leje b

Soeslitul b Joke ol SUls :Jele hooww
23,55 5l e iz glagley W MTT (oS eSS,
ol sl @ pSejlail S5y m0ys slaes S sl
5 Jol lileyd SOty Jelome (Sl (JBs (o
by (MTT) podsjlis S S5p0);5 Jobme oSS
ool ya 5 '[13]"9*:’«5" SrSoslal o Joko (5,008 9o
5 PO 095 » Selr kxSl JBr Sl
She s flge a4 g o] Cans g dlbre JyuS

23

] paino WWWLOPSELIT ol 10 105y (o yiwd [0 byl b allie oyl


http://opsi.ir/article-1-1324-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

VYA poge VEY

£99 w9y b (B9
110
& I
D, 100 I~ - )
13 1\1/\/:—&\:
_j: 90
)
80 ++r—vr—vr—rrTrrrrrrrrrorrrTTT T
0 5 10 15 20 25
(celw) (2085 3l s olo

A Comd 00D 20,98 (sloog S Jslo Slm as o loges iV S
£93 9y 1S P8 5 om selisSl Bley e 2 J78S 055

‘U:I:.."U Hlade yulas 6 GL“);“‘)[% plo Caonl 4 azgi b
o Slee 5 5 LiSufl 0 (83,8 @3, 9 zse Jsb
el oy o 50 5 s ol 5 o oo

&=l

[1]1 J. M. A. Kuijlen et al., “Review: On TRAIL for malignant
glioma therapy?,” Neuropathol. Appl. Neurobiol., vol. 36, no.
3, pp. 168-182, Apr. 2010.

[2] S.S.Stylliand A. H. Kaye, “Photodynamic therapy of cerebral
glioma — A review Part Il — Clinical studies,” J. Clin. Neu-
rosci., vol. 13, no. 7, pp. 709-717, Aug. 2006.

[31 H.A Fineetal., “Meta-analysis of radiation therapy with and
without adjuvant chemotherapy for malignant gliomas in
adults,” Cancer, vol. 71, no. 8, pp. 2585-2597, Apr. 1993.

[4] A. C. Silva et al., “Application of hyperthermia induced by
superparamagnetic iron oxide nanoparticles in glioma treat-
ment,” Int. J. Nanomedicine, vol. 6, pp. 591-603, 2011.

[5] M. R. Hamblin and Y. Huang, Handbook of Photomedicine.
Taylor & Francis, 2013.

[6] T. Karu, “Molecular mechanism of the therapeutic effect of
low-intensity laser radiation.,” Lasers Life Sciences, vol. 2,
pp. 53-74, 1988.

[71 F. Gonzalez-Lima, “Low-level light therapy of the eye and
brain,” MyScienceWork, Oct. 2011.

[8] S.Passarella and T. Karu, “Absorption of monochromatic and
narrow band radiation in the visible and near IR by both mi-
tochondrial and non-mitochondrial photoacceptors results in
photobiomodulation,” J. Photochem. Photobio. B: Biology,

vol. 140, pp. 344-358, Nov. 2014.

[9] R. Sroka et al., “Effects on the mitosis of normal and tumor
cells induced by light treatment of different wavelengths,”
Lasers in Surgery and Medicine, vol. 25, no. 3, pp. 263-271,
1999.

[10] H. Murayama et al., “Low-power 808-nm laser irradiation
inhibits cell proliferation of a human-derived glioblastoma
cell line in vitro,” Lasers Med. Sci., vol. 27, no. 1, pp. 87-93,
Jan. 2012.

[11] F.Y.Angetal., “Immunocytochemical studies on the effect of
405-nm low-power laser irradiation on human-derived A-172
glioblastoma cells,” Lasers Med. Sci., vol. 27, no. 5, pp.
935-942, Sep. 2012.

[12] Y. Fukuzaki et al., “Effects of 532 nm Low-power Laser
Irradiation on Cell Proliferation of Human-derived Glioblas-
toma,” Nippon Laser Igakkaishi, vol. 32, no. 4, pp. 382-388,
2012.

[13] D. Hughes and H. Mehmet, Cell Proliferation and Apoptosis.
Garland Science, 2003.

£+

Olnl Sigisd (5,9l 5 (cwiigee (il a8 et 9 Seigied g Sl il jaST aeges g o

Jgl Ghgy b (B9,

110

100 T\ /\l

" \I/l

80 =—r—v—v—T
]

L S S e e pun e e e s e e oy |
10 15 20 25

(eelw) (20,95 51 s o)

o

A Comd 00D 20,98 sog 5 Jolo Ol ao o Jlogas:Y IS
Jol 5595 50 (22585 31 G OslisSSl (o e 1 7S 05,8

G930 &S 05 ke Ol IS ol Grey o
Alides sloog)S ladole yoe (23,9 oy )3 S
Sl Soe b Jsho pgo gy 5o &Sl o cenl LSy
90 2 xSl cplplyanal axsls goline 5B 5 Ll o
solae jo WS Ll i oo lis |y o3 16SG wig, g,
sl b pley e Joke 1 Coeal Sy Wlgs oo
i olads s i ol b oyl iy, 3 bk
i Lo i 1 sk sl il obel !
AS ol bl bl o Cal (Sas g9090 () 5 ol
s (39 yeS o)l 3929 PUST cnl pgs (B o Lol
3 (Wl asin U bohs L bjloges jo a5)
550 ol Wlgion (Jsl (g, 4 S pgo by, Sl
g 5 ol 05 85 pae iz 05 Boai |,
it (97) Ghonie bl 4 Ces eo)g anl)
IS o lp Sl il (2l Al 4 bg WMTT
oilrl Bime 4 (0gh 43S Sl o Jiiew 098 ol
slagley ;5 1 e Sl pgs Gho, sl eslinul b aes o

IS () 2 (S it

@ OIS Hs G ) (3l St s Gl o jsbiles
5 &9 yeS b OIS cpl g Conl arly ol sl e
5 &35 Sz g Oly ead (U zse Jsb o Jske 89,
Aoz Sl oS s (23,8 5l om by cidS
O Sl G e sl 85l sy » OIS Sleyoys
e 555 Gl BS5,1E T Ll el ooz alonil i,
s oylal o1 4 WE a5 ALT2 alie 85, Jsho 135 5

S e 9l | e5 i (5l i ) SKns

] paino WWWLOPSELIT ol 10 105y (o yiwd [0 byl b allie oyl


http://opsi.ir/article-1-1324-en.html
http://www.tcpdf.org

