D9 jy allio

AJOIY b pdy o, B ALIVIVY il s 6

Olol 55 39 0 3SuixilS alxo
\¥4: olo puo gl akan 1€ o losis/ oid 9 wammy Juw

NMRI 815 3 (sigo 38 o ) oao 5 Mgy ot 3905 oY olSiuwd 399 S (9Swg Sl (i 2

FOLIFISIS Loy " S0 o fyaan yiSe (53800 win g iSa Loul ik g AL e sane yiSa
Yoty ol dgll s S (s Ama L yiss Cgalga O yuiie 0350

s>

6o b Sloyd yo a5l 03y L i .l oads dBl) 435 dguge Car (o3xte (slaleyd g Canl odmy MulE (K 135 eaeyi deRe
g ATP i mRNA G I (o 5955 5l ) (ol 515 3,90 A001,5 6 5 ()5S itas 2l 38] dacudlig b (g yidg el oo
g JolS Calbus b (ge Cangy b 03] a5 g2 59 CoY olSed y95 1 () Sl 3805 Sl B D98 e (sdi] Cllad

5 kb 4 jghe 535 Sy gt o5 g oyl balpd cole) b aimsS 8 026 5 dald (glaeg)S > NMRISIS 5 age o £+ sl
By zgo Jsb b aigle ol yg alig) oo & wiin b gl 5o, 51 (loyd 09,5 53 b sloml oo o ey )3 Cuwngy JolS sl b g o o
o 259y W de 409, 93y 53 o35 a8 g ()l pSe laedj 5L G gy 93 p2 D 0anll w35 9y 2 4B D Dde &y yiaglh Oe
Wb g (5 pS0jlul yia e

(P < e/e0) cuisly (gl gme BB dals & Cans (055 095 53 s ) jlad Sk AL

sialS (o35 meey Aile (63,150 55 |, (LLLT | Low-level laser therapy) )lgs o5 (slays b o5 <l 3l (goaate clalllas 3§ puS domnls
BYY: 2o Jsb b yosS <o 5 alis) Gl cadlllas pl golis Babo ool (Lis Jhsm 58 31 5 Qo] (38 e 90 (193 Ol D90 05

D5 (0 03] gm0 )3 Yl sine @ Crge dtin Sy Do &y JalS Cunlsud b gy b o35 2 gl O1 ¢

5 Uhoe e el el T 55 1 g lS” (45519

ﬁuﬁb&b&j}fww‘jcub A0 AR

Cou D)0 l.:JJ BE) o)‘}a.h odud v-:wi bl Olﬁ)-’

Ll o) 2 S S sl AY) s)ls

sladse 58 4 Olg e dex 51 &S il o
O5aeS1 (0) Loy ls o(F) Ay sla, 456 (YY) (gsles
S5 eLal (V=) Sleys 5 s ()L LS L
3 35 Hul B 5 gl sls Sl 5
Cl;\_w slas s o oal ol sl (=

oAl e L slalleys Ll el s
ol Bl s el 3l S0 It 5 e s S o
LS ol sl ol p S5 055 5 (V) 2
Loyl 5 ol ol ot Sntr 5 adgo el
f amls 55 Sde h gles 1S Sl Do 4

WOlgaol Olgauol (K5 ra,lr_ oRisls S 9 cangs Slags low Slados 3570 9 Ol 5 Ol (Kb ra,lr_ o&isls (sl sladshe 5 g Slados 3570 luisls !

0l

Ol Ol 0l (K3 pale oltsls (Kb GoaSitils o Kby Kpsd 5 S3elsealy 09,8 loolal

Ol Olgiol &l y53 sy oMl 51T oKL o yg 9 Olas K8 (535)53 09,8 Hbskiusl "

Ol 0l 5 05 Dlasiog pole 151y oMol ST ol (K3 (5558 09,8 abyl pulid )l

Ol 0l 05 Sligios pole aoly (wdl ST ool (559051568 09,8 bl ol s

Ol 0l 045 Ky pale olKisls (gl Sladghu 5 gy Sl 35 50 9 Olohol leiusl (K pole osls S 5 gy Slisions 35,0 il
Ol oleol oleol (K pole slKisls (o 5 Canngy Dlasions 55 o o Gioma Ky |

Email: Jaffary@pharm.mui.ac.ir

Sz Ly 25 Jodmme (Godium g8

X% WAL e sl azan /1P oyleds/ YA Jlo— Olghuol (i 0dSKiils alos

WWWw.mui.ac.ir



DIASan 5 0013555 AL s sans jiSs

AS s ol e s wsee SBT L
Eol o bowdl s spde bl
FBIl 5 s S e s S bl Cas Sl
L By,e BSE b e SRl e OIS S
5 Sl S350 srladbge aa 5 (sl o3 3L o
Cod bl sk 4 L, ol bl b T b
0) el a3y Ske 5 el sl3T gla mils LG

Sbos bl 08 oS by b ol
& (LLLT U Low-level laser therapy) Ol oS
(o ob 0 S cll s 4 s S
S s 4oy s b (SS sl
V) 5503 )8 SdlS b s (glos 28

o do 311 LLLT ol J1 (godane Solallas
OSS xdgn O Ol S 055 SRl (0t
OA=YY) ol el 0LES Dl 5L 35 Ll

o LLLT 0loys 1 gladlas 5 01,0 5 S50
025 ok e 02 1 B O3l b ) el s
Glee G 0 Vg S 5l L
(YY) Wlos S 5,158

Skl &S gl Ulge w558 Y oK
zoo dsb sV oas b ol L8 S Jisl s s
ol ssiie atld ols [ gl 000 B Yo
S sl 035 epsed Sln ey a oKaes
ol 3l 0pSt s e sdd by 4 el
wadlas 53 ol oS oslaa] D S 02 alew s
O e L B = S e

W38 A s s ge b ge 53 0

B w9y

<, 5o (BExperimental) 5 Sy 4 Gudss oyl

BUNMRI 315 5 oge o Fooaddllas ol 5258

Ohse o9 aa) pre st W) s LS awd s S

Los 5o 0pSs LacsY 5 (LED) )50 (godS
Ll 15 eslazal 340
soxe 03 sl Hy e Llesls DL Dl s
Osel fid sy Lol 5 plonil mems JSSon L &S
Lol S 5 OIS e Al ey
OS5 sl L3 Jsbo Sl 5 Jobo 5L 5,5
o si) Sl 5 ATP sz mRNA ST A s
St Sy Sigm 5 pslls (ONIY) 552
STy s 5l Bl s sl Lol sl Sl
sybr el S o2 lg 5 0 Ok
S o 5 e (IS = G o5 el s, (VF)
S o 5 JFIs slse A5 s e slad e
S ey Aol & bl ke la STy .o
Sl sty Jols las s To Ses Ol e
Uil Cor go oS Lied OIS 5 e 5 L LSO
Sy bucals §5VSl S5 5 mdpe O
L g 35T plewd gla il 51 (gldas am o
TG POvy g P U Laoivzﬁlws
Sy Oles mly slil g, Odd Bl L0
Sbdsle e L &S a0 55 i 54 leld
a mly nl Sl i s e 0L | 35 il
o lada el osls il Metchnikoff (galew s
(0) L3S WS 5 eSS Ross 5 Benditt (galow g
3 ol Sk oS i b Ol ol b
(F) S o (5,8 o310l 1 £33 ot Ol e @Lajdl
Joe 53 8 daen plad s ) lain S )
o s e sele A by Ll el (S
Lo 25 by Sk 5 boww gl S rens
5 oapdie SEL s 2SS 5L S, ke oS

63\}.# u}b};lﬁ JJJ;L;G 4.:>b ))U LACM.-:%}J..:&

¥ azaa /VFS o les/ Y — Olgaol  SKi 0dSlisls YooA
¥ e Jl 4o, q Jlo 5y oSl ales

WWWw.mui.ac.ir



O)1San 5 al300 9 AL s sans 389

A s o gy axdlae ol s 5,
LoV b b sled 05,8 53 Jes Sl a5,
FYo0rt e Al b aS oV olSaws 5 5l eslizud
b 20 adBs O e @ 5 5a 0 5l S5 Rl
oy 3l s g B sl s 513
058 Gb b a5 o e Sl VSl
b oas S bl (goges 5b 4 SpuY S
oot sy el w3l | anl 358 5 Dl Sl
05 B Sl b oSy Sl Do 4 0
B Rt B E = L U P
A3V b faihe o s s aalies S 5
S s LSS 5 Y

Sle s oS 4 g S 5l skl s 4 il
O3l el=il 5 (SPSS Inc., Chicago, IL) SPSS
Solsme o 23 S 13 ey 3,e Student-t
A a § b s /00 5l aS asdllas ol s

FYvell

o ks ke hals 5 5,50 655 53 o
@S o2 sl slasss 5o (5 ko 585
05 bl S e ead s 5 eaS (U ey cp s
Jodr 53 sdal s 4 Rl alis 5 anlons

el 0 i1 )

Chse o8 aa) axe 5 digy 5 5SS oY 6 il

Sl ple oK Sl e S VY0 e 055 L
NP S opdsn Dladed S0 4 5 Sl Olg
05,5 93 4 W bge . LAd esls Jll Olgasl o820
4 Sy Lid s (Ul 5 5550 6 Y
Lo BU s lams b (5l gl atis K e
Shse (Sl el VY -8 cell VY Ll
G 58 b gamm s Yo-Y0 (sles 5 S
255 ol Ll s B glie 5 of s

L Ol sl alae plodl (sl atin 5l g
VXY b 53 Ol 058 iy slage 5 AS Sse
CS s Jgamen) ool abowy a4 5 oddl 5 e Sl
Al st o (Ol ool W5 alew

e AL s S e DA Sl A )
hoake 7Ok 4 S8 Gl a2
30> Jold 055 Ges Al sbml sy Bl gk
SV eSS sl 2 (Full thickness) oo 50
3 ke Slae by bl el 4 Cisee
o (O Ol plr a8 Jsame) s lolis
Gy has JF S 4 s 1 e /Y i
or 3 Olsem (2l Kol Sl e S
Ol sy 5 03,5 oslinadl (58 K 5l s
5 Bl s O 51 55 Olge B A sl 35

A2l 0T oo 058 s 41 3L

a;;‘gé): Wl VOXAD 6\.&5‘,))5".5}(..3:}3 Ly wip N Jad>

Sl 09 5 Al o9
Sle slwe Slpodl (pSle + ol Sl

& &K (GRregde) Y 595 03 ¢35 oIl

A ERV4 O/AE v /¥ Gra ko) ¥ 555 55 035 o310

F/EY £1/1F FAVE /0 Gragden) © 595 03 035 o310l

\ARE-RVN 1 7ACEAYAD (ra o) V 555 55 055 go 310l

Y/#O £/ A YA/ (Gregdhet) Yt 595 53 055 oIl

Y/VE /Y Y/ e et WY 595 53 05 o310l

Veeq WAL e sl azan /1P oyleds/ YA Jlo— Olghuol (i 0dSKiils alos

WWWw.mui.ac.ir



O)1San 5 al300 9 AL s sans 389

53 g 55 53 Ol A L) 50 ol 51 i 4 s
cl b ke mhe 5o Olg oS 5 slas
3P asie SBT LIS by Lo
JSo s Al Dl Wl e s s s
S5 Slagal @ e osls i L ad S
35 St U5 oS ek L5 0SS
SeS Bl il L Ols oS p slss &
2 A lecds LS (S
JB S 5 s o OIS cle b
Grmed 5 o Sl IS, el
O350 S0 Aigdn OIS slafy b kbl 3l
O 58 G op B el alis glapalSs
313 s

S 3 e e Sl el sl
sl 5l eslanal sw gy L;LA{.;'-)' Oloys 1 Jay 5a
s 5 ol Sldlas 3 il e 305 Ogsbe
S sl sl SIS LSl (YY) (gola 5 (YF)
Rl 3l edd moge A0S 2 S Cape oSaes
o GAd S s e bl 1y 5 Jes 3 b
ol 3 Ol &S apde Gu pladl e 2
S el oSy e i b 6
e o Saplie JRIBE 5 OIS sle S
S5 i 2sdie OIS Gl SR
S5 s Gk ol Mg 508 0le Wle w5
sl 5 e s Sl 5 Zisis
(YF=YY) Wis o 1y 250 O

oS oY olus [ 5 esliad sblse 51 S
Ao o s LED olKaws 5 3 4 Cod 0T 035 013,
250 g ke 45 S5k & il e O O3
55 (YA S eslizad Jjme S5 5 ol = 1, ol

Chse o8 aa) axe 5 digy 5 5SS oY 6 il

Sl gme BN @5 sl 51 ey Jl 555 52

L edalie Sles s als lees S o
OSole e W sV VO G, s (P> /D)
el Sl 5 Aald by S s g s

(P < /oY) 350 ls s

o

B3 2T L A oS ol Ol addlls ol ol
o a S i by OsS oY oK)
03,5 33 02 s B et b (ool e
LG cpl il il dald op S @ Jles
saas Al s OLKes 5 Mester i o
Lol 53 a8 (1Y) (@bl Ve gans Llsl 5 (1)) £+
g ekl oslinal Ol oS 55 s e 3 Osebe
U5 oS 53 e el Lol sl Soales
5 Aok QLS 1y Gy 5L o5 bl 058 —p ke
D) 5 onl GBS Lagad el (6 K0 e 3
Sk s O IV Gl oo s SL 05
A gladle s Ll O asde OIS o
Lol s a8 dd plnil aas ol 53 (6,503 Slisdos
LS e g 3y slan KUK L
oS o il s 5 el sl
o Sl Bl S A5 jasiie Ll fes 0 8 Ol
5 S e o Loy b bu s OIS,
Lol 0Vl S5 5 oo Casle slaas ol 33l
PG DIRCHU U SPC RSN IPCHL R SRR
S0 5 plS U5 (SR S s il s
Olf oS sl s 55 » Ostesda Ol
S a5 3 Oliis (YF2Y0) Wy o o pims
o by Sl 4 e I8 Ol5 WS 5 e
Olaa (Y0) iS oo slawl o Ogtimpsdla Ol oS

¥ azaa /VFS o les/ Y — Olgaol  SKi 0dSlisls Yoy
¥ e Jl 4o, q Jlo 5y oSl ales

WWWw.mui.ac.ir



O)1San 5 al300 9 AL s sans 389

&55‘.3)..\55)::5

T o8l Cgme gaabobl ol Wlis oyl
S ke 5 Sl sy Oliid 5 ple A
Rl Olgaol sl ol 5 s gmds p Slid>s S
oo Dliios S e Ol Dlidos 5 psle S
Sl L)l OLKGea 5l 55 5 Olgaal () o 8l
S5t JUias Ol 553 (sl Sk e S5 SU

P SIS p B Obule plgy S5 5

References

1. da Silva JP, da Silva MA, Almeida AP,
Lombardi J, I, Matos AP. Laser therapy in the
tissue repair process: a literature review.
Photomed Laser Surg 2010; 28(1): 17-21.

2. Pinheiro AL. Advances and perspectives on
tissue repair and healing. Photomed Laser Surg
2009; 27(6): 833-6.

3. Dazzi F, Horwood NJ. Potential of mesenchymal
stem cell therapy. Curr Opin Oncol 2007; 19(6):
650-5.

4. Bernhardt WM, Eckardt KU. Physiological basis
for the use of erythropoietin in critically ill
patients at risk for acute kidney injury. Curr Opin
Crit Care 2008; 14(6): 621-6.

5. Hildebrand Kevin A, Gallant-Behm, Corrie L,
Kydd Alison S, Hart David A. The basics of soft
tissue healing and general factors that influence
such healing. Sports Med Arthrosc 2005; 13(3):
136-44.

6. Whelan HT, Buchmann EV, Dhokalia A, Kane
MP, Whelan NT, Wong-Riley MT, et al. Effect
of NASA light-emitting diode irradiation on
molecular changes for wound healing in diabetic
mice. J Clin Laser Med Surg 2003; 21(2): 67-74.

7. Meirelles GC, Santos JN, Chagas PO, Moura
AP, Pinheiro AL. A comparative study of the
effects of laser photobiomodulation on the
healing of third-degree burns: a histological
study in rats. Photomed Laser Surg 2008; 26(2):
159-66.

8. Pinheiro AL, Meireles GC, Carvalho CM, de
Barros Vieira AL, dos Santos JN, Ramalho LM.
Biomodulative effects of polarized light on the
healing of cutaneous wounds on nourished and
undernourished Wistar rats. Photomed Laser
Surg 2006; 24(5): 616-24.

9. Woodruff LD, Bounkeo JM, Brannon WM,
Dawes KS, Barham CD, Waddell DL, et al. The
efficacy of laser therapy in wound repair: a meta-

Chse o8 aa) axe 5 digy 5 5SS oY 6 il

s 3 s s b o e 5 S oY elSans
5 b sl el L Lis o o s NMRI 515
2 0D a2 BYR I NI j.JL Chs
5k Gaes 3> cld 5 b b el
OPE g OF J L Sl edd e sla)ls
ety 0 05 Ol B ol als

analysis of the literature. Photomed Laser Surg
2004; 22(3): 241-7.

10. Enwemeka CS, Parker JC, Dowdy DS, Harkness
EE, Sanford LE, Woodruff LD. The efficacy of
low-power lasers in tissue repair and pain
control: a meta-analysis study. Photomed Laser
Surg 2004; 22(4): 323-9.

11. Mester E, Ludany G, Sellyei M, Szende B, Tota
J. The stimulating effect of power laser rays on
biological systems . Laser Rev 1968; 1(3).

12.Mester E, Spiry T, Szende B, Tota JG. Effect of
laser rays on wound healing. Am J Surg 1971;
122(4): 532-5.

13. Mester E, Jaszsagi-Nagi E. The effects of laser
irradiation on wound healing and collagen
synthesis. Studio Biophys 1973; 35: 227-30.

14. Ferguson MWIJ , eigh IM. Wound healing. In:
Burns DA, Breathnach SM, Cox N, Griffiths CE,
editors. Rook's Textbook of Dermatology. 7™ ed.
London: Wiley-Blackwell; 2003. p. 37-356.

15.Young SR, Dyson M. Effect of therapeutic
ultrasound on the healing of full-thickness
excised skin lesions. Ultrasonics 1990; 28(3):
175-80.

16.Dyson M, Young S, Pendle CL, Webster DF,
Lang SM. Comparison of the effects of moist
and dry conditions on dermal repair. J Invest
Dermatol 1988; 91(5): 434-9.

17.Hashmi JT, Huang YY, Sharma SK, Kurup DB,
De TL, Carroll JD, et al. Effect of pulsing in
low-level light therapy. Lasers Surg Med 2010;
42(6): 450-66.

18. Adzick NS, Lorenz HP. Cells, matrix, growth
factors, and the surgeon. The biology of scarless
fetal wound repair. Ann Surg 1994; 220(1): 10-8.

19. Aimbire F, Albertine R, de Magalhes RG, Lopes-
Martins RA, Castro-Faria-Neto HC, Zaangaro
RA, et al. Effect of LLLT Ga-Al-As (685 nm) on
LPS-induced inflammation of the airway and

Yoy WAL e sl azan /1P oyleds/ YA Jlo— Olghuol (i 0dSKiils alos

WWWw.mui.ac.ir



O)1San 5 al300 9 AL s sans 389

Chse o8 aa) axe 5 digy 5 5SS oY 6 il

lung in the rat. Lasers Med Sci 2005; 20(1):
11-20.

20. Asada K, Yutani Y, Shimazu A . Diode laser
therapy for rheumatoid arthritis. A clinical
evaluation of 102 joints treates with Low
reactive Level Laser Therapy (LLLT). Laser
Therapy 1989; 1: 147-51.

21. Clark RA. Cutaneous tissue repair: basic biologic
considerations. I. J Am Acad Dermatol 1985;
13(5 Pt 1): 701-25.

22.Ezzati A, Bayat M, Taheri S, Mohsenifar Z.
Low-level laser therapy with pulsed infrared
laser accelerates third-degree burn healing
process in rats. J Rehabil Res Dev 2009; 46(4):
543-54.

23.El Sayed SO, Dyson M. Effect of laser pulse
repetition rate and pulse duration on mast cell
number and degranulation. Lasers Surg Med

1996; 19(4): 433-7.

24.Saliba EN, Forman H. Low power lasers. In:
Prentics WE, editor. Therapeutic Modalities in
Sports Medicine. 2™ ed. New York: Mosby;
1989.

25.Malm M, Lundeberg T. Effect of low power
gallium arsenide laser on healing of venous
ulcers. Scand J Plast Reconstr Surg Hand Surg
1991; 25(3): 249-51.

26.Bayat M, Hoseini E, Jamshidian Tehrani M,
Minaie Zangi B. Effect of UVc on open wound
in mouse. J Research in Medicine 1996; 1: 32-8.

27.Hadi A. Laser in Medicine and Physiotherapy.
Tehran: Jahad University Puplication; 1990.

28.Hasani M. Treatment of psoriasis with halogen
blue light. Dentistry journal of Mashhad
University of Medical Sciences 2002; 26(1-2):
109-14.

¥ azaa /VFS o les/ Y — Olgaol  SKi 0dSlisls Yoy
¥ e Jl 4o, q Jlo 5y oSl ales

WWWw.mui.ac.ir



Journal of Isfahan Medical School Original Article

Vol 29. No 149. 1° week. October 2011 Received: 17.5.2011  Accented: 29.7.2011

Macroscopic Effect of Blue Light Cure on Wound Healing Process

Mohammad Ali Nilforoushzadeh MD', Vahid Changizi PhD? Homeira Mardani DDS?,
Parisa Kakanezhadian MSc*, Faezeh Moshref Javadi MSc’, Fariba Jaffary MD®,
Elaheh Haftbaradaran MD’

Abstract

Background: Wound healing is a complex process and a worldwide challenge. Some studies have
suggested light cure as a modality to accelerate wound repair. It could induce fibroblast proliferation,
increase collagen synthesis and activate cellular processes involved in expression of procollagen type I
and III mRNA. This study was designed to assess macroscopic effect of halogen dental curing blue
light on a full thickness open wound healing in NMRI mices.

Methods: 40 male NMRI rats were divided into the control and treatment groups. Full thickness
wound with 6 mm diameter was induced on the lower back of all mice under general anesthesia and
sterile conditions. All mice of the treatment group were exposed daily to a halogen dental curing blue
light with a wavelength of 420-500 nm, for 7 days. The diameter of the wound was measured in both
treatment and control groups every 2 days up to day 14.

Findings: There was a significant difference in wound diameter between control and treatment group
at all measurements after day 3 (P <0.05).

Conclusion: Previous studies have shown the efficacy of low level laser in wound healing, pain relief,
increasing local blood supply, decreasing inflammation and bactericidal effect. The results of this
study suggest improvement of full thickness wound healing by daily irradiation of halogen dental cur-
ing blue light with a wavelength 420-500 nm for 7 days.

Keywords: Light cure, Wound healing, NMRI mice.
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