293 Jro! Ul
(Caméllia sinensis) yw s IS31 0 ylas i
)20 Jige 30 (FiS g 3 2102 Sl PLdl Wiy

A"'})ﬁ:‘ Wleg o fgl.:a:é, 3 900 f‘sgu)l.; 7Y ",_5?}: oyl "‘s,bo.‘a MU AW OIS daw

oS>

=3
2 5o sl IS o jlas 15T s s b adllas ) o5yl (eamsie el M g SlanST I olgs few (sls 18D g dine
b plxl (Kibgw 9 (22 Sbed ) w9

035 5 (el ¥) (22 035 09,5 93 & Sk i s S5 i ge p Y (0285 adllae (nl )3 18a00 (309,
$l2o5)S) e sly o)las ZeloF sl dily Jl ooloy b 9o o B 0g)S o p3 NiAd mued (el VIA) (S
Mot 59y VN (b (Cr 9 €y slaogS) i leys b puo & 5 (Br 9 By (sloog)5) o sl ojlae (g il b & (Ar 5 A
Jodlizal L laosly .ud (6 puS0jluil uddsS L e )3 Jg) S g0 4 pSugunn B pod o) il s colus 5 Job i
Al Jelod g 4525 P10 (g 3 sine o )3 (VLo g) SPSS Jl3dle 3

VelEEE VY g AFIFFENVAY s 4 wojliac ol g o)las (gal> oy 05,5 13 Sla 035 s3e0 Gloj ke tlbaiEL
S e Job LialS el Cusd &y (P=e/YY) 55, Yo/YYE /YA g VAE-ISY (i3 4 (Sibow o35 50 9 (P=2/+VA) s,
sob & e Sl b glopd Cod0g,5 3 (P2 NY) pows aiin 3 (Sibge o35 Colus il (P=+/-¥Y) sl asin 53
S yube 6yl sixe

Olys & dlgee adlas (ol 3 (Kdgw 5 (S Slopd) puey Oloj 28 BB Sl L S gl ojlas 16 pS doud
25 )15 oslial )50 (SiSgu g (2l clands Gloyd 3 e (slodle

S g 035 plll G gl (o ise 155 s Wojl
-1 :())IA]. »)uﬁ)i{a,lcambwlcdm

A SVARSAL SEN-SYAVINN | S VARVA S IEWFIFSFQ W | S VAR ) o I TPR

Ol S5 e (S5 pole oK o S5y 23S (gl SALS e 5o o Sy sy

Il el ] (K53 sl olSitls (K55 1 o S5y syomith |

Ol 0,8 e (lez ol Kmg s olSsly 2, e dly oMl 31 olStily (S sald 0aSutily (S zaald (gl v

Ol 25508 (S pols ol Kby 0SS ¢ syl LS ligis 3 e bl T

Il 5 e (Kb pole oSl Sty 038l (J3go 5 Jsbo e 55 o cis5olsignd] 03,5 ol Jspouo atiunss
Slse 5 sk o 380 S5y 0150 -3,5 0d (S psle ol matan =35 b
shirzadeh@yah00.com : SgiSHl Cany  YAY YYY-VeRiplas ~YAV-YYTERAY 0l



O 9 (g3l O3 30 3w

SS9 9 >z 03 plll 5 e sz

Llg8 oy i (ol Jaled (AAS) Cunl s p3ye
Wy Jl oS ySele ol Mo (sl Lo
Caols 5 Aol 80 1 IS ga 5 4 Sl
Col jow sl by sl ozl o alpss sacsW
alSy by S a4 oled ol sdes {ASD)
sl Sy 3 sl LSy pagasn Syl
CEVE esls ) SaeslS gl (Y)Wl e
ol SlS 5 i1 VB sl Ll sl Is
Ll oo Sl hs casld gy g juw gl> )0 39350
OIS o> il el dilg oo Slse ol I (oS e
P oEzen 10) 25 Gy et e o
ol IE L)) Sdsib dy wlSy 4 6,50 i
0Ll g8 pled g ,iSG Jalo lsie L (VE
S P g Sl Samd 1o el (V) cul oad
LW (W) cwl ey ol a4 Sl sl e
hai jl gpRiy Gage s sl 9290 slalS]
(V) 33,5 o0 (mas o lon: 55 5 0108

sl 5l e sk )liBu g eyl ol p3je
il (SiBgw w3) pogasy o35 ol Uy e
92> ol 1351 o33 53 9 98 Pluwo &1 a2 L S o
ol 0 ddgb e b jedy 4 (b (slol 5 jew )
3y90 o5 el gy olS ol (SN ojlas 3L s
26,5 )5 adlas

G (599

ey 4 g (Predlinical) o8 ©)p0 4 adlas ol
b pole oS 29yl (LS Glidss S50 55
1 plosil 38

Polyphenolic *

Catechin

Epicatechin (EC) *

Epicatechin Gallate (ECg) *
Epigallocatechin (EGC)
Epigallocatechin-gallate (EGCG) '
Keratinocyte '

3

400

@ o Wil pludl o glasl oppage Jl Cusgy
Pz g b ol ) Cuns I gile bl Gl lsis
(V) 33500 (2B Jelse

355 &5 sl Slosomy (islsdgly Al o35 el
Sl il pberdan 9 Jhe STy cin Jold
Sl san (V) 2bie OIS ooy 5 Bope <ol
sy by by syl slaps) il s
5 0 L) nimld cja «)lid slandi 9 s
» 36 LY pytege 31l (Vg s L plidl
calo Jlde (355 (BB L g ledl (aile (b wij pl

¥ ) . . A1 .
Lo ) e el S S 1Y) il Gy
P I by g | (AU & o35 Mg
S by iy lSenl slowl 4 e il on o) 4l
(¥)

Nge w35 ol Glp 2L slejlas I 6l
Sl ojlac 4 g o des o 5l cxilas S 143 ool
o)l TLgzg 5 (silejy haw sl cged 95l &l il
ol 5 dited (Syite Shy b plalS ol eles 05
) Sdgid el b SlSy Mg
G5 S & G g8 o 4y o JISeS s
NG lp bdsgecidyy g ST e
olts GiSly Siglse Sl gy b ol (sl SIS0,

sl Sid cbS, Jpaxe oS e b
a By bl )0 e Mo 5l L3 JUo Yeor dgus
039 Byan 3)90 poe Jobo Ll g oMl i)l jslaie
@ bl &S cul Jpamme s s olS (VE)

Cawl

abe 53 b Sandel o izly 5l (S g 2980 <8l gl )

Over Healing'

Hypertrophic Scar '

Jojoba Smmondsia Chinensis "
Phytochemical |

Camellia Snensis”®



19 Jle o) oyleb VA 09

»)ug;‘w).g._'o,lco&wbgolcdm

Syl eddans) i a1 o lliel g lsS balyl
W5 ()5 (31Kl 423 VYY) Los 5 ()b
FSNEgw 9 (B2 s Sl

b plosl (oborn bulpd > (Sidgw b g (S dbx]
OeolS (5951 93 Sy 3l eolaiwl b 6g,S 90 2 jd sk
clale b Y S o Yo mglkg cdale L YN
pbool SMae 3 sl dslg Ve ol 4 Y Mg/kg

&5 4 aiged (olsken J| o (Bl 03 095
g a5 ol S8 (Sl s g9y 2 05 59y ¢ odlsS
> 255 8 8) TN+ 3l s iz Cudy gy s
e Joee g 5,5l 5 L 5 w8 el (o
o35 bl odlel Cavgy b ad oadly JolS b 4 s
Job @ v 5l ctewd pudsS 3l oolatul b g 03,5
J9L> 4 u...u).’ J¥ O)Lo./.:} )Jliw] dlﬁ.ws L9 L_;bcu‘ ¥cm
Jols o] Bas a5 15,5 byl saisobsl e p> FCm
CSp8) IV Sl B b e Dy g g ey
2 a2 ICM ol & ST asy dxe ¥ ol pl b ol8
2 Ollges 0l Sete Wb oo Cungy ;0 b g 005 oo
Ll el Yl S glsen U sled canlie balys

o.)u‘9> o9 4 l.lb<b9.o.: l..\.u] c‘_s_i.«>9w > )bu] dl)J
Congy (g $8)S )13 (2l Geo s9) 32 S5 S9) 2
&b ul slage g auiel 7y ol b ediged cuiy
b 4 (e b enily Bl g 4 (o ySil)]
lod & ot dlads (g9, p 4dBd S e 4 Y/ACM
ol b g g 4 00l oyl > 0l Ktls as > VY dgas
A djse Jowe Cawg b il 0 e @ S (gplid
Do Juols 93 ax > 5 G KB gw U o el olod
g 235 Sohe 1o od) Jome Cungy 03 )b

Alfasan Co., Netherlands "

auly dloy g 0 las CuSyT (g 5lwadlol g 5 las and <

(oilasd) pmlple gy J) o)las axs Gy
Ggai) e lr p)S Voo & G ol B ool
Slados 1S p0 poalym 2olg 13 ¥oF o)led b ol poy o
(ol d9290 2,5 50 Sy pole olRiils 295> Glals
e &S pB) I Jgll g ¥ g Jie ple o)l S 4
FA 5 e A Ly olSiislol (gl jo g adlal ] & (],
w5 b Al 5 Blo o ilo J2I alusg 4 ojlas el
0)bg> J Jolpe i & Jbl (3938 b b 03,28 JolS
sylas s 3 pses olSiwd 5l ookl b g 05 LSS
slas b oley yulile Yoo 4 o] e o Ls
O Sis olKiwd [ o Sl aspd B+ glod p snilads
o9 )3 5 ondly S L e g Sizs NS (3)
il b odicSiis ojlac j dabl 55 (13) 15 odwle
oy b glpie @ (plrl omdplusl €8 53) pals
(0) w5 o3zl g a3 o/ 5
18IS byl o g 03] 3590 Lilgas <

NP 5l Wl 5 2loee Gbge po V¥ gl ol 5
09,5 93 & (Solai b 4 p)S VOV ()59 b yliuny
B s (V 09)5) (Sibgw 03] 9 (V 09)5) (2> 03
Trd 4 ey VY e Jobo )3 09,5 05 dw 53 095 1o
B8 )18 oy Cod

Cot 095 )3 (e ge yw ol A og)S
85518 jew gl ojlas g9l dley b ploy

bowgS » > 2o (hge jw 7 ol B og)S
L leyd ol

» e Uge o 8 Jald (L5 05)5) C 095
et Glloloy b (Sbgw 09)5 )3 yuw B g 055 095
L85 51,8 ey

UV s sy i )3 ) 0g)S ol sl ise
3 Cllge don 1385 )15 (ST glagpdd 3V 09)S 1

Maceration '



O 9 (g3l O3 30 3w

SS9 9 >z 03 plll 5 e sz

Cawd & slosly I ealatwl b (VF) wibb o ylab oy 8o oS
CES I oyt 0590 09,5 93 1 > o35 plill W) ol
(TY=Y4) )8 Cud diges yo (gly aodls 4

39y 2 edols SleMbl s g )15 )] polate @
Sl ol laog)S' (ooles 53 s s 5l 6yl S pod
oy 0)9> BTG g Gl ) gy o e & ptin o,
duglie J0uS0 b prgbal o 9 8L el ()l pSe
WAd,5
(Breslow 90il) G LT elaygesl 1 eslil
» ¢ One-way ANOVA , Repeated Measures
S 8 lod g w50 P<e/0d (o) ixe pdaw

sl
fB 35 09,5 4

5 Ay 095 5L (ZAY) (o> 0 2l o035 095
g b Bl (9 V) ) U By 0g)S 51 (£0¢) plse> ¥
doe Oloj Slee iy LT 5o Breslow el b 4,
Al b g sl ojlas oley) Ay 0g)S 3 (2l o3
S e (S @ odils) Byoes Sl (0l
(Gsy  YeIFFEIYY  Jlae 5 e, OVE/ESEVAY)
G5l el g ol 35 g talS sy, (P A)
Ay 05,5 sy xe yob 4 Repeated Measures
(P=+/+¥2) 59 By 09,5 ;| yuiw

adllas (b o35 Job ojlil snian ylis Y loged
Jol aia (b > (2l o35 Jsb el 5:5ke il oo
.Q.w‘ O.Lo] \ Js» )3 ‘OLO).) 0)9.) J§ 9 Pow ‘f°9'>

oSk Oneway ANOVA (5ol glis 4 a2 L
09,5 53 (% p9° 5 Jol 4in 3 (Sl 05 Jsbo el

ialS (P=2/++0) 395 j15 sz 09,5 93 (| s pow dian

S oS olon b oled caslio Lal 4> g
g o ¥ (SiBgw o3 Jore Sl diged (YT-V:) Al
326 3y90 pulidigul jaasis buug g g gloo
85 )8
1l €

@ Sluls sbol 9y 5 390 5y YV loyd 0y90 b
5oy Olayd b 4S5 3 (Sleys 0593 Jol oy (leis
285 o plol patiiia (62,5 bawgs g e il )

2 ojkas gl sy Jl Y G sl 035 095 5
oo & SN Ol By g S > dily 5 Ay eg)S
Vocolus 4 (e S5 4 085 e (55 (2090
JoB sk @ (+/0CM (2pe 9 FOM Job) @ye yiewils
& o35 Jore 59y ((Kgw 03 09)5 53 o0 oxiliy
Sy @y yreuile £ oyl Colus 4 loply S5 4
Ax 09,5 )3 ojlas 55l dloy jl o5 Y Lawgs JolS™ oo 4y
09,5 33 5 oxildyy (a9 b 4 By og)S 5> olily
U gl & GGodnid ppe Jolre b b o35 wald
(YV=Y2) Moo (Sghe Do g guiitandd

Sl sl Jole Lol o8 cul S5 4 a3
Ly S ol b Bollas lopy 5 (SS9 (S
25 plomil 38 ol (Subjy pole oSty BUS] ieS joome
1M Joloxi g 41525 9 (559l 4

SN0l naiges leMbl (gyglaer polaie &
sobhaie 4 ()05 )8 Iiome ol 4 plS po (sl g Wl
235 S ool 4 g pod gy jlad (Sl oMbl e
Olys 4 oudsS ool b (Sl 935 09)5 ) (ol
b 035 S 4 G aBldgy Caand Jsbo S35
S SBgu 035 09)5 3 b (gpSoilul pasie (933
1 ool w35 colus (65505181 (gl 505 Jge 8

Mean area= ([(D1+D2)/4] 72) X x
D2 g w35 ad 93 o Jhd (25)5 D1 Jgepd nl 5

Indicator '



19 Jle o) oyleb VA 09

»)ug;‘w).g._'o,lcb&wbgolcdm

2 Colus Sglas pl (P=/+A) cuils (g)ld bxe OS]
P9 (P=10Y) 92 Jlagiae 09,5 95 (pl o pow atin
395 I gze dalllas 0y50 JST 13 05,5 93y gl oyl
P CiogS 0 o) colue Lials uen {(P=+/AVD)
3 faS S 055 5 5 s fiiiee b & oy S

(P<:/-0)

S
3> IS 65,8 g Cowl (Slodzmy uld o35 deug
OMi0jg b b Sy ) b cage Wlgie o] b oy
Jisl w35 deme 0 U (YO) 2ed M 1 i
Sl ale B g cawsliel g b o3 b Sste
(2bySL W ol saad s dalisee cladss
OlaS 5 g jow Sl by GII zed 5 Wy (S)bjk
d¢>9 J.;JJ & u"‘? Q.ll ddos .(\\‘J\) Jwbua OT 3D d9>90
jo sl S p 3 el pb 4 Sled L oS s

.(\\”‘\\) qubu.a

) sabue

—— a5l ojlac 9 Gulily bglxe
e il
A ol Jlops

Y Y q ] W ) Y 1 "
G o)l sla g,
5Hoy5 09,5 A 43 (CMP) Kl gus 5 Cenlino 831031 - ¥ 15905
lizee glajg, (b

sob & Ay og)S g gl oy VT sk 0 o35 b
(P=+12¥7) 392 yiiar By 09,5 4 i (5l 5220
PN g o5 89,5 4

¥ 5 Ax 09,5 J (ZAY) Glo B ((Sid g o35 055 1
Ll (o350 adlllae bl U By og)5 5 (YY) s>
olej Sle iy LT 5 Breslow ygel mls 4 4y
oo sl o)las o) Ax 09)5 93 )3 (SKgw w35 d9sk
oy 4 (ks @ odils) By og)S 5 (oily wb L
GBW| a8 ol Cowd 4 gy Ye/XTENA 5 VAE/EY
(P=+1+Y¥) sizdls o s gins c5bol

bl 2 adllas (b (S g o35 Colue ialS X,
09,5 1> (5 gxe Hob 4 Repeated Measures yg0;l
0> LS ¥ laged ((P=+/++¥) 39 By 09,5 i yuis Ay
LinlS Sl bl e adlae T 3 w35 Corlus ojl
JS 5 pow 9> ol wim (b o (Sibgw o8 Colus
Oso) @l 4 dag b casl asel ¥ Jgax > adlllae 0)9
o5 Colme Ll SLe One-way ANOVA
sob 4 Brog)S dy Cond Ay 09,5 5 Jol aiin > (S gu
) Colue (gals (P<e/e0)) g ST (e
By 09,5 4 Cud Av 09,5 )3 )b pod> aitin )3 (S g
5 30y

4w sly oglac g pljly bgle

| A D | N | R ' TR | A L S
G5 ojladl slajy)
Loy 29,5 dw 45 (CM) Sy o5 Job o311 - Y 15905
e (slajg, (b



O 9 (g3l O3 30 3w

SS9 9 >z 03 plll 5 e sz

2599 JS 9 g 093 cJgl Al ;3 (iowiils caws p3) (S yr 085 Job RIS (el i - ) Ji>

&b s > Repeated Measures oygo3l guls | 0,93 JS | pgw didd | pgd Bd | Jgf ik ol,s g9
P<-/e ) YAGENY | /o0 /Y | VAYE ISR | YYEVY | (AY) ol b b s sl ojlas sley
P/ ) TV IS NTISEYRS R7IC TN PRV (BY) e & o5l
R YIANME-[-5 | SOELNY | VvE-RY | YRRy (C)) el Jloys
SANAY ofeey ofeeN <ol one-way ANOVA yg05l zuls

5 (P=ol+\) pg e(P<e/++Y) gl azim 15 Cy 5 A, 05,5 cynt {{P=o/+ +0) pgus i 13 By 5 A, 09,5 st 1393 lgo il 53 fcsine oolel coglis ,Slts S35 oyse)l gl
(P=ele ) s g (P=e++¥) o> (P=2/++N) Jgl an 3 Cy 5 By 09,5 o 4(P<+/+4)) s

5)552)55,09.«» (@93 ¢ Jol Ao 4> (é.g,o Mwmr’) B g o 5 Calune bl 1SSl das e - T Jous

A8 4w ,3 Repeated Measures (90l guls | 0,99 JS | pgw didd | g3 aid | Jof aidd olyd &9
P<e/+ e\ SV LA | < [¥AE YD | SISVEIEY | =oAL TEY | (Ar) iy 42l b oo sl ojlas oloy
P<+/o ) DIAVE-IYS | N/ oo [¥+ | VIVOE - JAY | ~YIYAE- /5D (By) e s
o[-0 ¥/-SEVNY | Y-V | EIEARVAY | -¥AYEV/PY (C) ol Jlos
oo e <efee /oo <efeN one-way ANOVA 50}l zuls

Jol azin j3 Cy g Ay 09)5 cy {P=2/Y) pow atin g (P<+/++1) Jol aian 13 By 5 Ay 09,5 oy 292 dylge oyl p3 51 dme (glol coglis [Silis (S5 oy905] el
P=+1+¥) 0y55 JS g (P=+/++Y) pouws atams ((P=+/++¥) pga atam 13 Cy 4 By 09,5 o (P=+/++1) 053 JS g (P<+/++ V) pous atam ((P<+/++Y)

i g Mg gl il g ens ol S g
phile (63095 5 died Gl AD) 5 Dy s
(VA) ol oduy Ll & b3S
» S gloj Sl Job dagi BB il 3924 L
o Sl olas g odily bolse b o)y Cod 095
o adlas Jsb S 3 o5 ojlul Lials 4 Sike VA
S)loigime pae (ol &5 sy oo a3 4305 5l dne 09 9
S5 il asllas pl D dged po 0 oS Cle @
Jol wdn 53 > (2l 03) Job ials Ay 095 > &5
By 09,5 4 Cuns (5)1 dixe yobo & (P=+/41Y) pows dian
Qo S ow slaps ) Coluw o Jgl dtan ;3 0y yuin By g
oY Gy ghaw 3 Gy (RIS g d92se Cledl cle
1 ol i3l ol bl fedly Ll b ol oo ige
@l > 39 By og)S 5l jeS 6yl dne job 4 Ay 095
Sl 3s il 4 oKes 5 DONA adlas
Siiew §) il Ll samlS 5 VB eslS S |
5 Jolse ialS Gl i andl b oxiaby)

olpl DY ¥ Jlo o edljyas g (gm0 cladss jo
OlaS 5 5 S plgis 4 (eI ol st as @l 3l
9948 30 (6,5 adllas (YF) i ooy LS e sl
Y o0l ol dude (Sl oniad ylis o Jlw et jd Aidjeu
bl g o35 mee)s CudeS (MR ) jaw Sl )3 S92
aby Jole o Gl ol Sl 585 Scalie Sl
G Geye cle Copu Gl (JUWbgal (B
(V) 25l g0 U385l 5 S 525 ST 51
ol e Jsb > (Sidgw g (Sl 085 Gli dulie
olas 5 oiljly bl axg BB 31 oaimd i calllas
Olilg b dumlie )3 s g9 Cpl dgae oy )3 Jow Sl
$390 @ s (nl &S dyon a3 4 Bl DS
ORIBl 2 e sl 3 39290 I S5 AU
ol Sl 15 ol 5 Cungy 0 Boye CEls g
Sgidh Ol Ol (6503 adlas > Grizmen il
Jole 0f Sl Jole gl (&VE (256 )
OIS oaS las 5 ol oS Yoo 5 Ao L A3,

Tissue Growth Factor '

;



19 Jle o) oyleb VA 09

»)ug;‘w).g._'o,lco&wbgolcdm

y b Oldlle b g oo cplpls ams galS oag
oalitl ¢ il lallas 13 S sl Grde slag)lo 55,
3y90 L) 455 ol sy Slop plgis 4 1) ojlas (|l

Sy Sy

Fd g pud
wgas YV ojled Slidss gl Job die )
Aidlge 3)S el (Sbjy pole oS daggy Ciglee
Fro QUSHE 5 (dmoh prie Ciglee I dluwgpdy
9 25 e (Sby pole oKl og)b plals clids
oy (lor ) Kty oKl g (obirg}y pyime Coglas

el o 1y Lo aS” LS colad g 3,8 s dly (oMl o3l
ol 1y (G108 5 1S JleS idged 63k 2ok o

03,5 o)Ll Ldg g 9 g )Sle aiile ool slaJobes
ol oadlive Cgldl My o Hlas 4y ¢ wlwl cpl o ((Y]) Cl
15 g ol 1S B Sl Ay 0g)5 5 adlas ol
8l o gl SleS]

P 9 S & Olge adllas ol slacydgice |l
P Sidgmpgigel (oyp OBl pas pen g digel
5 &le a5 905 o)Ll (leyd 0)93 Jsbo )3 035 dgue Al 2
35 dgste Mald g e sl (Jsle Sl 538 (o)
g s

S 5 dompi
sl 2 9290 dlge (sly 0dd 53 oled 4 a2y L
Nl o g sl caslllan oyl 5> odel Cund 4 gl 5w

JB job 4]y (Sidgw g (S o) dgu0 Sl Job
:@L’w

1- Champion RH, Burton JL, Burns T, Breathnach S. Rook/Wilkinson/ebling: Textbook of Dermatology. 6™ sub ed.
UK: Wiley-Blackwell; 1998.

2- Desmouliere A, Redard M, Darby |, Gabbiani G. Apoptosis mediates the decrease in cellularity during the transition
between granulation tissue and scar. Am J Pathol. 1995; 146(1): 56-66.

3- Appleton |. Wound healing: future directions. IDrugs. 2003; 6(11): 1067-72.
4- Norrby K. Angiogenesis. new aspects relating to itsinitiation and control. APMIS. 1997; 105(6): 417-37.
5- Hsu S. Green tea and the skin. JAm Acad Dermatol. 2005; 52(6): 1049-59.

6- Kim HR, Rgaiah R, Wu QL, Satpute SR, Tan MT, Simon JE, et a. Green tea protects rats against autoimmune
arthritis by modulating disease-related immune events. J Nutr. 2008; 138(11): 2111-16.

7- Jankun J, Selman SH, Swiercz R, Skrzypczak-Jankun E. Why drinking green tea could prevent cancer. Nature. 1997,
387(6633): 561.

8- Park G, Yoon BS, Moon JH, Kim B, Jun EK, Oh S, et al. Green tea polyphenol epigallocatechin-3-gallate suppresses
collagen production and proliferation in keloid fibroblasts via inhibition of the STAT3-signaling pathway. J Invest
Dermatol. 2008; 128(10): 2429-41.

9- Hamaishi K, KojimaR, Ito M. Anti-ulcer effect of tea catechin in rats. Biol Pharm Bull. 2006; 29(11): 2206-13.

10- Katiyar SK, Afag F, Perez A, Mukhtar H. Green tea polyphenol (-)-epigallocatechin-3-gallate treatment of human
skin inhibits ultraviolet radiation-induced oxidative stress. Carcinogenesis. 2001; 22(2): 287-94.

11- Katiyar SK, Elmets CA. Green tea polyphenolic antioxidants and skin photoprotection (Review). Int J Oncol. 2001;
18(6): 1307-13.

12- Chan MM, Fong D, Ho CT, Huang HI. Inhibition of inducible nitric oxide synthase gene expression and enzyme
activity by epigallocatechin gallate, a natural product from green tea. Biochem Pharmacol. 1997; 54(12): 1281-86.

13- Yen GC, Chen HY. Scavenging effect of various tea extracts on superoxide derived from the metabolism of
mutagens. Biosci Biotechnol Biochem. 1998; 62(9): 1768-70.

\s



OLSed 5 (3wl 0133 3aw i 9 >z 03 pldl 9w sl

14- Frei B, Higdon JV. Antioxidant activity of tea polyphenols in vivo: evidence from animal studies. J Nutr. 2003;
133(10): 3275S-84S.

15- Kim H, Kawazoe T, Han DW, Matsumara K, Suzuki S, Tsutsumi S, et a. Enhanced wound healing by an
epigallocatechin gallate-incorporated collagen sponge in diabetic mice. Wound Repair Regen. 2008; 16(5): 714-20.

16- Hsu S, Bollag WB, Lewis J, Huang Q, Singh B, Sharawy M, et al. Green tea polyphenols induce differentiation and
proliferation in epidermal keratinocytes. J] Pharmacol Exp Ther. 2003; 306(1): 29-34.

17- Nakamuta M, Higashi N, Kohjima M, Fukushima M, Ohta S, Kotoh K, et a. Epigallocatechin-3-galate, a
polyphenol component of green tea, suppresses both collagen production and collagenase activity in hepatic stellate
cells. Int J Mol Med. 2005; 16(4): 677-81.

18- Zhang Q, Kelly AP, Wang L, French SW, Tang X, Duong HS, et al. Green tea extract and (-)-epigallocatechin-3-
galate inhibit mast cell-stimulated type | collagen expression in keloid fibroblasts via blocking PI-3K/AKT signaling
pathways. J Invest Dermatol. 2006; 126(12): 2607-13.

19- Khalgji N, Neyestani Tirang R. The inhibitory effects of black and green teas (Camellia Sinensis) on growth of
pathogenic Escherichiacoli in vitro. Journal of Nutrition Sciences & Food Technology. 2007; 1(3): 33-38. [Persian]

20- Hedlund CS. Surgery of the integumentary system. In: Fossum TW. (editor). Fossum’s Small Animal Surgery. 3"
ed. St.Louis: Mosbey; 2007.

21- Ethridge RT, Leong M, Phillips LG. Wound Healing. In: Townsend CM, Beauchamp RD, Evers BM, Mattox KL.
Sabiston textbook of surgery: the biological basis of modern surgical practice. 18" ed. Philadelphia: Saunders; 2007.

22- Maone AM. Supplemental zinc in wound healing: Isit beneficial? Nutr Clin Pract. 2000; 15(5): 253-56.

23- Baumann LS, Spencer J. The effects of topical vitamin E on the cosmetic appearance of scares. Dermatol Surg.
1999; 25(4): 311-15.

24- Shirzad H, Burton RC, Smart YC, Rafieian-kopaei M, Shirzad M. Natural cytotoxicity of NC-2+ cells against the
growth and metastasis of WEHI-164 fibrosarcoma. Scand J Immunol. 2011; 73(2): 85-90.

25- Tredget EE, Nedelec B, Scott PG, Ghahary A. Hypertrophic scars, keloids, and contractures. The cellular and
molecular basis for therapy. Surg Clin North Am. 1997; 77(3): 701-30.

26- Saffari Y, Sadrzadeh SM. Green tea metabolite EGCG protects membranes against oxidative damage in vitro. Life
Sci. 2004; 74(12): 1513-18.

27- Kapoor M, Howard R, Hall I, Appleton |. Effects of epicatechin gallate on wound healing and scar formation in a
full thickness incisional wound healing model in rats. Am J Pathol. 2004; 165(1): 299-307.

28- Klass BR, Branford OA, Grobbelaar AO, Rolfe KJ. The effect of epigallocatechin-3-gallate, a constituent of green
tea, on transforming growth factor-betal-stimulated wound contraction. Wound Repair Regen. 2010; 18(1): 80-88.

29- DonaM, Dell'Aical, Calabrese F, Bendlli R, Morini M, Albini A, et al. Neutrophil restraint by green tea: inhibition
of inflammation, associated angiogenesis, and pulmonary fibrosis. J Immunol. 2003; 170(8): 4335-41.



19 Jle o) oyleb VA 09 »)uk;gu)gi'e,lco&wbgolcdm

Abstract Original Article

Effect of alcoholic extract of green tea (Camellia sinensis)

on the healing process in surgical and burn wounds in rats

SY.Asadil, A. Zamiri?, S. Ezzati', P. Parsaei®, M. Rafieian®, H. Shir zad®

Background and Aim: Green tea has numerous antioxidant and anti-inflammation activities. This study was
preformed to investigate the effect of acoholic extract of green tea on healing process of surgical and burn
wounds.

Materials and Methods: In this experimental study, 34 male Wistar rats were divided into surgical wound
(4 cm) and burn wound (2.8 cm) groups. In each group, 6 rats were treated with the Vaseline ointment
containing 0.6% green tea extract (A1 and A, groups), 6 rats were treated with Vaseline without green tea
extract (B, and B, groups) and 5 rats were treated with normal saline (C, and C, groups) within 21 days. The
length and the area of wounds were measured by a Collis every other day, from day 2 to day 21. Data were
analyzed by means of SPSS (versionl16) at the significant level of P<0.05.

Results: The mean time of wound healing using ointment with and without extract were 14.66+1.94 and
20.66+0.37 days (P=0.018) in surgical wounds and 18+0.62 and 20.66+0.38 days (P=0.023) in burn wounds,
respectively. The reduction of surgical wound length during the first 2 weeks (P=0.043) and the reduction of
burn wound area in the third week of study (P<0.013) were significantly higher in the groups treated with
green tea.

Conclusion: Green tea extract, that significantly reduced the healing time of surgical and burn wounds in
this study, can be used as an effective material in the treatment of these types of wounds.
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