[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

G900 dlie

Ub@)@j' T 7t > ) OMM)”' 6&%5&%;&&& bﬁ)lfﬁé)jﬁ

22 g bl llps ) oa lags 5 plall 4 3B dag )6 5l g 5t oljgnS 5 cpisS
o=l e Ll g Gllges alon ol (sl Jdo jd Wditud 085) 39390 b S5 baslys
Lo (9 S gl jo ¢ ol gl i Gl ] cllad ol Jlae L o glie
OINS i Glal i3l dacwgis] g Lacwdhgyud ©plae 5 12255 )5 b
YL Copanl dn dag Ly a5l 035 390 2 it 586 (21555 9 2050 (g3l Jlliy)
il Bl ol (6900 Ao oyl 5l Cua g )l 1 onid 3o (slass )l b 5 lasiy
(lady slag)B o lag By ySen b yaseo) bz jl sselcamdey (sloniy 5 by Ko b
o e 4 355 (o ol psboas 1y B g (2B}l Lyl 3 035 e 5
Web of Science ol a3l b 5 ppe (—ode (L 2ol L 1 5l o gc
MDPI , BMC Springer Taylor and Francis Elsevier Wiley Google Scholar
dLag,L8 oy <58 Ul () LSglS e Bl s sl gl il (g2 g |
A bl 035 plawsly 5 035 pre s B SS L (sland) slag)By,See dapgpile da jesie
Sodlail Ly o) byt gl plosly disej )3 (ooten iy o5 3 (i lis
Calld g cudMs o oo BB dauy oS odal Cawd 4y 5908 oMol leend Cilitiie
sloaisS )3 oS (slgome 53 £98 )S0d gwil sl 03,5 Sl GluS 5 cnl (29 S
Pl & ool o] Sibles Jobo )5 (sl Sy (Sled (ol hiS 5 gl liseo
L el b el (y90 SLaS 5 ol 935 e Jiiliy (ool (gl juien Oliios
U5 53 Lng )5 31 a1 55 e oljsisS 9 kS (s 5 (Sbfpcamsj Lolss Ol
5 hos s )8 4 Wl piy OliiS bl dapdj d9u0 9 (S (pde sapley

D9 e digel cpl 3 (S Cépdy

asiognd (6 38h (b ) pao 5 ety )5l by sejlgunds
VXNV e tlie Gapds VY Q/YR dllie el )

YY/—yay 2(\‘) VO 0)9.) AY-Y uLu.M) fu.)l.u) 9 wy

%djwy' ol
G |25
slas 15

250 b 4l

ol g eisodhol 313 oSl

J,—‘A.M.\.Q oy g
Sing ol

oy @l Glae gyl duped oS5

el BT olKiils oS s (glags

i g pole ol

g S| g
bahareh.nowruzi@srbiau.ac.ir

ol s pMel r@dlin o la5

-~

Cdlad L ooy S Lo b 050 50 (b Cdlae b))
Slasl Loz L8 o Le josee 5l Lpidas a5 o35 e 5
ogde Al 35 el kiloads Bine glad, slag B
Gloa ity o35 S led )0 5y, adlie e
oo Ly LS ol el ol o0l Sg2g 2,8
L oy 5 by Slu 0,00 5o Led 2ils pléol

Mol a5l (3L 055 eyt coled

T SO PRV O N PVIRTH JERE GPES O,

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

dodso

Lo yaseo) Lag,Ls 5l ooyt glaay, 5w L

(oS Jobod (Lo )18 5 slais, slag L39S
=5 ey SRl el (Lo 5 B 9IS ()9S
2 e 5 g8 sl Ble b b oS 5 oeieS
man cJolie )0 asledds ;53 (5550 Ve 5
=) ey Sdlad 9,90 50 (Lade (5590 alllas
sloz,L8s S 5l oaolawsay, glaay 5w L

= Gemzeed aslllas cplecnlplo o)l g2 (slacs


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

ObLCea 5 53908 YVY

5 e g S oo a5 | (gl g ools 2aST
aS Il S o Joe Jyoro olini] pansilSo
2 shbex ik L 508 gla JoulS ( Jgene jsboas
a8boguys Soliwgen S ol adjls asd LSas
dymld g oad an b (53 (Bl (53 50 uiare
lg oo S &S s cpl 4 scwl sols calic
a5 aiS sete |y (ilwarsd Ul ogdll Heboa
WS S jlwger
Ol 23l 2b)l slp Sllhas (rpizmen
pll (>l sl o Slger S Glaieay
3 OheS L oaigleys sl g ol oad
O 1y 6 S S pe> (JAS slaes) b alic
OlgS Sbiwgen (isu il (Jl> (pl b asms o
A g Cel oaid alie e Siliwgen plo b
o Dy SHlieses Sy lsredr (S Say o0
Ot 43 (SR Pt Bl e ol a5 13
oSl L Sl bl esl (sla sk g 0oy o 5
) e s s Jole oy slo xSl g Lo S i
Pz o Jme a1 L sl g S e L4
(3wt sl el (Sme 3558 08 n
GO9Sy, A8 e ol @ S W) el
A yorie Gl o pal pl oS s el S
ol Ly S 090 ou e Mol o oy S
s Joms ES Sl (5 51eS 0l sl g5
Wi o ly 45 ol ol el 5 S0

q w3 Joe da LSl d athy sl ensld L oSl

o g By

dlh -:J')Ll "_—1_,-:-;5 } 1#3155}1& g la }95}‘5‘
d\ elplyeacas Jlail g edunls |yl g 25

ot Jlad anzd LSl iy slaygusld

et Lajliig p g Ls a9

LS L

o 33y 1 (gt

9 =S5 okl Glivgen 98 oo al> o Sl Jolo
o Lo ol o Jlie ol () JS8) (o5l
DS o0 G Pl sl Sl g W Sligen
g en fowi g (Byre (Jshe i glyil bawgs a5
a5 08 a )L (055 4 eenilSe (2] Ygoa
Jo o=l basS Jend |y onuocan! Cangy &
o sl Cangy JolS (53luil 4y ;08 panslSle !
ol g ISl LS 25 Vs ane g S
48l dgr Sy 4o 30 90 b 5o sla oS5
9 =) e 9,5hes o P izmen cl
S eml b Ghlew (2 58 e slapss
S90S Lo sl (ol Sl
9 oS Sl o3 G3lsl S IS 5 055
Slo—ily Sl ;o ande gl (lysea o] wlinie
Arwgl 4 Sl 5 Sow g ddiload aiSl i o)
O Cgy 53l e b Sy slo sl
5 e SS9y Sy o0 Sl 15 el axals
T35 o il JySge s 5o
€575 ] E585 5| uy aloldDly jLingan al> yo
55 Gkl G pes Gl Baa b g o5l e
Lo an Yoone 45 358 o0 plonil 0 oo i
oo ol jo o oud JoSis aisd .ol aily
o2l 1) C8se Joho z)l> e S g olnl 7,5
sl (§)9-0 (Jolw D prlie gl 45 0 s
28 SdelS b g o)l Siibiwgen ol GligS

el 1 Lacedlsg poud

O Jabo ol Cenidlyg ok
s MMPs .ECM

gdleleal gla

: el ol JLLigadl I s TIMPs
e
"{1\ WSS e ddai 0, 3 Seesilt
e
Z b8 S pile V) sl g s
Slas pge g Jglo M by
S

Mo yo ok slacadled & pib b of jod (53wl 9 ST ool jliwgan) p ) pae i Al po sl ) JSB

f O)LQA:’ AO 099 s\f"“ Ouuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YYA P-"} m&; 29 Lbé)ls b)g)ls

Loz L3 cclacodplio ol ysodle 0,8 o, Lil S5
gl Al 13 Wi e i Jsb )L e
il k] Slogzge ol Lawss o] lacadsilie
S BPNCUN PN IR IS S B
Dyliie jo5 Dlog2ge plw L (2B slac gl

\O-\Y

A_MJ‘

Lz ,B ;1 z S Jleduw 5 sldagin

Lo b one sl 51 s )bons o0l 0 G
Lol oo (Sefodn Lols 5 00l o (2 )L
L8 oy i (Jb cpl bacasl oals (3155
ol 00 oo anlllae G o Ls o) et ,0
20 7,08 5l ooeliawsds oty )9S e anlllas 4o
Lcd S L3 ol oy ol 035 ey cudlad
MS) i b slaosls Judo g 4300 4 g8
A ol SO plemeay oy (NMR 5 UV
g Sl (59, oud Jlasl oy A S 0l
Sote L b e slo Ol pelass 9 Cedlig o
Codld LT | gg5 )5S o LT (ST o3
VA .. . .
e oo plis |y 035 e

S aas o pleis 8 Slallas gloa sl
LA L aly o bz )8 sloacy [/ oy SLu L
Lo ugilyS 5 Lo md & p2loe 5 2S5
S Sy e (o Jllinl (N s 2l
e s Laslis Slo 9,5 JLsb i, 5 sl
Fetd | 055 S5t s leillond 5 Gl il
Mass

ol 5 boes 2,5 5l oad giie slaaiy
sl Plo ool wl L Lag L8 ool pads oS
M o anSis Gley U oads ags slee,lac

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

slad—dy s (lamean aS ol wa Lo 8y,55
azls 3 PMN L (21159555)9»‘;.9:) Slaass
G5l g S wiile @)Lﬁ- raLM..?l PMN gl o
31y eams el slaJobo 5 aiiS o S o35 51,
Jyime sladslo ol eyl 51 (S g 300
=1 OS2 g S e il ol
@ ilesls las Ko sPMN Pee SSbgeS
So aS e oA I, o)PMN LmQT aS s ol
5 S A S Cwl ools ylis ‘Smli:::%l,oﬂ axlas
Oly==S (Jlo Gl bojls (558 4y s (65568
a5l ) 2 Gt 50 0gdll jeboay Sl ySow
M agiin 4125 S S 4 a1 sl
Lz, I z e Jrdcuw j syl
gyold alos s oSy (ol g Scis slalase
LSL""M" 1w 00 J_...iw ool 09; A )‘ LDC)L‘B
5 Feliz gl slag, B9 S ¢ Jslw s
P (e rile) Siysiws Sle slard; slag B
Gl Lol 55145 b o i s logs bag 15
5B ade slaz B Jlo Glgicas asins sube Ll
@l gy Jlad b slocdglin odsi 4

(g 8S )l dlaailaSs ) daay daay Sl L wsle
\Y

s o 5L 5 oIS s 55 o Jp st
oS g o)) ek sl plio oy
g gm0 plzml jalboge ez Ly ael> o ]l>
Fd o S S2,535 )50 50 Sl > sl eSS
5 003, LST s (Jlw pn 00jpR iy cdiny
Jas Jlo 0 wg i o plol 0djon 20lgn
s9abst Lo yasd sl o)5iS T hgm b SLDBSD
M g e oolil
Loz, L3 sl oolawl ¢ g slacdglio adgs jo
QL....J (5)[5;1_.4..40 ‘O‘)J‘ 9 oolw (_gl_asJaﬂam 00 &
i slaSaSs L plel ol 5w bl


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol 9 5909 YVA

9 BannsSy s douogSiul da gl (B
o)l 58 Olig=S 5 S Jobd Lot g
Py S g oS T 555 Jsl
(Sr3e5—d slocdlad aloxjl i (Sojels
o rml L sl ST 5] 5 g Koy
=B (m9)lo 5 (SisdeSSgn Slacal sl (ljeS
5 Seisdam Cdlad oD |y sl Foolanul
py—atdn Sl g plw b 6 5YL s py ST
o o) (S55—dom Ple— 3 (—F
1y Sebiawgen ©pad (g pimcm PO
sl Lol ol te 5 (i (29,5002
Gerel 4 B oS (oo fonhe o3 Oleil sloo )8
Lo jloabgide lis S 025 pee ) iy
ol ool il daie Sldllas jo Slpis b liy
oz )8 poaus (g9l GligS | oS bt j5boas
Ol g8 5l oadgiie ald oS [ oS L
ous Glejl dslllae cpaiz )0 o5 omoraLs:;H odle
AARY Jgaz) el

=) e D03 (Ll 5 (e Sl
o 5 Jamyg e 5 @B 51 GligS
PVA 5 l5s—0S BL gl jotaie pay .asols)l 8
O 9 4S9 SS9y 4 PVA G l595.5)
LT o35 oo 9SS g (2l Sl el
e (PVA/355) Sl o8 15 iles] 5,90
0390 99 4o o JLSh gl QLS laglas
Ozt g (g ysl S S eldbinl 5 (S Lo 2D
Jetd L b cadlig ped 08 5 (S 2l
Lo Ghalos] o (et (e 5 Ssbo; Jols
il PVA 5558 LI S ols Lt Slow
TTaLS e wol 31,720 b o5 sl

aid,S )8 s Cod ol F il a0 T gles (o
T ase] Cwdans daldons onilendls FESUERN
Sl iz gl b jobay (2B glooiy
Ul cpsige ST aLoz ) 2 L8 o Lizes
(oS 95 ¢ mlog ol sl o]
Pk im )l medl S N0 lS poSs e
9 o—alog YU ) gwgigS liwl ool Lo
8 B laoiy Wb e 0l Lo josSs
(NRPS lavg) (095908 L (s09i9m) ©)got:
Ol ) @) 5l endigian lavsity Wad oo
b 13,5 saieg S (Jol aiws 4w
doainliSe o 15 dosin g5 (b sloainso)
ool e dano e daosin gl daa, LS
L) go—il> (o g o oo Sl dea_colS0g0

Lol sy 5 A daioylSS
5 (e g ool daa b daa il
9 So—il> gl iy d) oy
'\",\*\(69_2.LL> ST
Seidom els g B 5l oadgiie sladiy
@13 5 6 Shad) (29,50e0—s Jdjl (o9t
(93290 o ey elglans (s il
oy o Blra s by o ISl

) cubsas slacdlad 5 joeg 5o (95 Lidas
Yeon

5 TP 5 ooy Collad b ooy Sl
&b

Slodises oy Soabaslih ljeuS 5 S

Lgi a5 a0 ey Cedlad by L L

L b b porkign (mf W50 o0 i lagg ;18
UL._»»}IW ).305)1.& J.a.:‘y‘sc ‘(_gw)lfl.w‘_g.' )LDL..J

f O)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YA o35 peas 03 gyl 5,8

T a5 dgmty cdlad b (2 )6 glooy )5l Ly ) Joux

YO PY

18y g (Shir Gl g (AL Ll 1) b ySbas cosls
(o455 Laal y 1) Wacawdlig i

Jolre milali oo J5 S5 s S o5 ) layss (glule
ol g gl Jolpe > MMP-9 (o s (2alS (g5l 9 leddl
(0355 Ll pd 1) d9u00 Tb (e Jolyo ;> MMP-2 Ly xdas
Sbaedld g gy S g)in o poddinl (5luwil il
(o35 Ll ) (doul 0utiS wlals 5 (SlnuS 5]

5 (OH 5 ABTS « DPPH gla JIS,3l; 515 55) (sl ol capls
(altalojl Lyl 1) 035 29000 slocdled

Opalae o 1485 (UM sl e Jlad Gl uS il cunls
(pKialojl bl 53) bacawdlog pud

Lo oBg ol Gl g 039, Jlbigl o ol 155 9 2o
(aBialofl byl )3) Joho s (J S

OIS gy poalinl (65luwil s ySbas 5 Sl Bl Cusls
(o35 Ll 3) (S Il s el ials

Larlyd 13) o5 gy talid) g gt ol slasadls tals
(o455

(0355 ksl 13) IS g g Cawdligyd g lajlog Slo 2 lgo

uialS ST 5T g 68 bas cunls daccwMigymd 1SS
(AStslog] Ll 3) Jsbo ROS (s s 115

5 & xShas cu ol BLsl Clale Gl ¢ Jolo  Siws il58
Sk 2l s Sl S5 porlial sslusl «alicSy il
(o35 bl )

byly i )0) LacwMg pd (Shius g 5SS o6 S bis cuols
(b.\}j 9 L;QKJ-JLO)T

Sl 5 g Gcudligyud 2S5 5 5bS dbCumgis])S Ol
(0355 5 alSitalo] Lol 13) poalzyl

Ly 1) (155 I3l 5 1o oy 5 JUligsl (sl Jobo 25
(o155

(o355 Lol )3) Joho 285

Op¥ g0 £ axlllae 390 dygu S 5
JL‘:”?';U 15 - l . ‘. .-
PVA | 5358 (@) s5lsSm g oitel 3 oligs
+oheS) Sy @B)F6 jasdgiul weli, NS
(Regenplex (dy (o2 gSwg S o
N YM405 545 LEP-2b
S £}
© (55 g ) (45 LissnS)
TEPS1 L U3y90y8 ey, YU TEPS2 4 TEPS1
TEPS2 s L (ladsy (95wg,Sen g)B)  (ay Bloo Ly gusT)
PNPs
PNP-60 PNP-40)
2lesa PNP o (€)8) 5 Lsds (PNP-80 ,
(2,8l L)
Soregal) prsesSd oS58 -B

S lSalE
e, I55lS - ) (150,L)

9> Jig)in

(@)8) ool ogild L, b
2,8l b g oS
J)U ay

byl Sl L) (@)8) Sk oo L,k b
(USI iz g o/ s

PSS IS p g Sl

lacess =8 EPS-R , Scl

s EPSR L Scl (sl (295,550 & )B) 5
lomols porsyommogdgy g (ISl Jgus)

(yoa)

e 28l dgusT (se50) sy sl )l g

$gal8 pobidyjuds

() S~ li9nS

w5 Olowsly jl 5>

(IS5 _ o Bt

$gel8” pobidyjus

S5 - g

o8Y5 9 SN g (z,8)
odd > 5 - B $gols pokidgiud e
S ol () o s - i
o, L Logh 9> g0 pouds y9r939)
Sl |
oY 9 oS Y gl L (o) wledis
i yien dog pglS Ldglog | oBols B-D-
e (£h53) SoonsSon ) (coskessen)

HDF <5930 3uuSTy H202 ¢ ssldm s ySo = Y = b6 DPPH (sl Kgilgus = & = (udgig i sl = ) o = 90 :AABTS ol Lz
JLSooly OHe 5 ST pgw JLSG0ly O2o— A = jluiigpollio WS sle MMP-9 ¥ _ 5Lty ollio S le MMP-2 € luil gy CwMlyg puid

D8 Baca 1y (S 95—, oS 5 (Oli=S932,)

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

S gy

Ole—iS A s (L Sen g > aalllas yo


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

UL 5 55908 YA

TEPSL 4§ sls 5L HPLC 3 sis yagige ol
5 5985 o) gible 5 JSate 9 Ble g e S
S TEPS2 4§ Jl_>,5 ol 35V
5 4030 el jeile loadaiSle oy e Lgen
sls ples allaslesl Lulyd o GlawaST ml Jolos
YL oSl il e Jld lls TEPST oS
le imiw wloly aS cwl 009 TEPS2 o s
S et JaS 5,000 LS00l s ABTS (DPPH
b TEPST a8 el o0 i ol sogdle
03, 1 6L o5 S5t 5 Jslow Sl
s s (HEK293) oLl v als Joba

Pl L Sap 5 Sl gl llae ;o
ey Pl g s s ]
Lisdsd Sho> @B 5l ondglmensl slaw Sl Ly
S8 ey Bae B lel byl o ] oSG
o5 gan daay )WL Ly a5 slo oyl s jiolejl .assls
JLSealy (oS e e Jlad S PNP-80 2y
wsls plas sg5 5l U as cllad 5 JunS 000
I ROS (glgime )0 amrgs U6 ials el g
st msodls o Hy0p Ll 1929 Lo Jslos
5 iS5 stz B poboas PP 80 o 0 o
a8 WS oo Cusdi |, 1929 slacaidligpd O >l
Tl o 635 pen s 598 culab owiasg s

095 ey gl gk 05,5 S,
95 (m9)l0 )8 5l eatlaz oy L
e Cedlad s 9 0505 35 pe (g pgal,
285 B iy Sy5e o 039 blss v 5
el (L6l - Lo lgieay oablas oy ,SLo L
Joms et 5 ONVOXY T Ty Sge 03 5 0
L obssl - L ol 4 ol ade e ol (s
9 yzlae &b RNO a disly e (90,5 Jlab
Ol bl 39800 039, Ll sla ok 2255
LSl - Ly as uss S sl iz @l

Sl o2y eammopladl sole S lgicay wilgs oo

391 00 3l FB jidslginl wsags, 5 45 Sols
i 090 ) Gl e, 03 pee s ©)a8 e
Slrs 69, ondiplml slaalesl isls I3
Olomaily 457 0,5 (Ao Jidon Smliz e b
9 Ol 9325 3 JS—iite (S j900l5) oS o
(JFES 09,5 5 0k sy 5o b analie )3 WSz,
Ol s e (i3 052 5l (5,5598 (Gleys 0 yad
pLatdl o3l e 5 Sl 2 3B L Cojapals
20 Ej9eelS Joe manilSo caiidu o Sguie |y 03
s pgllie Gl haw ralS 4 o 55 Ll
ghw Gl s adgl al> e 0 (MMP)-9 (S5 5L
S oLl w13 (gamy Al o 0 MMP-2 Lo
Tl oo oolo

lody Bl b plo ((lhouS | (S pogdle
OIS o) e Celled o 5 7,18 5l ead gt
SO oyl Gl)Ken 5 o2 Jlo lgreds cwnl ouls
i) 7, L85 Seo 5| (LEP-2b) g 1L Ly 535
Cyd s § S0l 58 B |, YMA05 pgi5Y
sy Lo s Gy 1o o 1) LEP-2b o35 oLl
L abrentgm 5 LSl Jelod g ajas oS
I35 039 b oy le g e o LEP-2D a5 sl
5l eely 6o egise 5l aS ol feills YIAXY T
LEP-2D & 5,5 el oty S5 525V 4 55515
gy 03] Glb Sy o5 a5 el
gl Gl ezmen 5 S35ee Oloy D S
Sl 03B e Sy 53 Gl (sS9,% 5 2
S aSI EPS ool &5 0l asedis (S 5oy
9 S8l oy S (oo Jle ) WS g Cn
Slammi s g addu oo Sae s |) S0z (55l JLLy!
TS o Gty 055 g

ols s i plomil 1,5 oS 6, %00 anlllas 4o
s TEPS1) EPS 55 o5 ey Jemilts 5 (6,5l
aplog W Cesbgo il 7,5 5| (TEPS2

RS R Iy N )

f O)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YAY o35 peass 03 lag )l 5,5

ratie g DSM 2159 pgSil SIS ogsy ISl
S0l 58 () Baa | (S5 paash 509,
EPS 5o ;2 a5 ol s o8 iolesl sl jiouiw
S 9 g o Sl LDy o Jolos 00 (5,
el L a8 Sl an sl g s
(F5= 5 ol (32 5 8 Lo Jo—l5
Y R VY o NI W WO | [ P e S ORI T W SN
5 S92 Jeaily ESP 95 2 a5 5 S asin onij
cbale o by B e slaige jo ) (aotlae
PRU SO K KN B4R J USRI g UON [
Loyiglol oo 5l EPS g Lol plos o ) Ken
350 ol p35 05 5 Joko )85k (ol SLas
5 Gl Jlog g ajond o Sols I8 ol
Bl g e SO EPS a5 ols jlis oo
sLS VY gt J5Sge 039 L ol 5o Jotore
Je5i5 55515 5 55ile sl yegige 5l aS el gl
Lol 5o satplanl slay bl ol sass
3 (29,5508 D,a8 EPS oS ol ol el
(15 2,00 T o slo s 2S5 1
(el (S S sldlinl 5 (gh gl S'o5 ohudlin]
Sadlg o A Cei | (Jobw ()55l 9wl
o ol 589 S Lo (Jolw slmos; 5 (Sl
045y Sg>g0 o Bl ;0 ead pll sla ile]
Sl rd oy s 3w yialydl L EPS a5 ol ol
wwazme 5l Jlbinl g 9o slaeSdgd ad, (oIS
» = glhree slagiss ) 45 (oL oga
8 g e Juoel e 5 e V- il
R
oS 5 ymmalline bsgs 45 (glanlllas o
0=2) (Sisdam slacdlad 5 Coa b ol
= 0S| oS degezme (03 el 5 (2 ST
oSl L5 0ga S ootz SISl

o=l as sl o i (ol 28,8 18 ey Oy90

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

.\~~°ﬁ: 1,8 oolaiwl 5,90

(PCA) Jj9,000 S5 (s5lwoolel ) Ko g K5
5 o5yl — UL 453555 i8S sl
oo—dd 7,18 ol b ons o Jale slans SLo L
oolaiw] CalilB s g sy 1,8 Bun 1) gy LSS
5 2o ySbas Hle—wily ools ylg—ca PCA
s sleise 035 S 9l B 0 oS, i
wele> PCA a5 ol yo e . 050,5 ow)p |,
sbogisse 10 1) 55 0 e s Sl g axls
DS gy 5 Jiig) JeSits I PCA o 5,5 o
O Ol Jlos 9 an s 9 0S oo Sleidy
e B3l 1y Sl PCA o 035 o 2o o
oo | (IKBat) LT 005,l05L B LIS = (glatun g5
9 (NF-kB) kB - slan (o518 2o JLS—w
10 9355 s e b5 3ol aljo Gl
TS e s (HIF-10) oS e !

5 Il s plosl T3 a5 6 %0 adlllas o
7,18 51 PADS) ooy 5w L gilulas o)), SKen
Laphb a5 (J— 90 b osSo LT
PVA 3 Sl maw bl (PADS/SA/PVA)
el g 9 233,57 35 505 PADS L ondis 25 )
3 Sy sl (699—o o PADS/SA/PVA
als ul_......i LQUWJLA)] oals )|)3 o Q)j.n ‘) uws.n
OIS oy b Faedesd py0 JeSis el bl a5
sl Slis jo a>gr |8 oealS el g oals pliny
5 IMDA] s_aallss oyslle) gulauST oyl

W . wf e e e

- B oe (Sl iy s zolaw
oo B je o3 pladl sla LUl g alBisle;]
5 OB oS g 5wl s o) LoESP vy 35250
d‘d..o_w) C)l_‘ij)s...c )‘ OMTMOA_» (EPS'R


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

0L 5 55908 YAY

2 e Salis b glaes s sgue » ol 530 ol
O oml sl e85 8 pl)l sy da hge
0 5 all > EPS ;I 4 S S\ Jgil
W 00 dgd Y5 9 (PCL) 5559 05
e sl b wind Jloel Lap=5 (9,
(PCL/Gel/l1% EPS 4PCL/Gel/2% EPS) EPS
Bl @Dle (n j1eS g 02 batey 2L 5L
Jebigasl sloJobo yiivy jiw el g 0o s )l |,
(onlmogdle aiah o35 Al jo Dy d

9 =S s Sl EPS st sladge 8

sladsSIsd) wm sbderand S5 5l coles

M0 s J S

3oy atd ldiizee (5,00 aslllas 5o
3l oad giine (oglusgnY) S l5-B-D-(\—F)
29— Laoslass ¥ la ) 7 )l8g S S
e 9 20l 3 Bas 350 1) sk )5 O 90
59592 035 peey Sl g oleordssSo 58 oly>
3998 a5 3ls (Las gl 53,87 (qu) 2 1) onBianes
Syl 5 o500 ,LS (gl cwlio PH 6l ls
&l (ST 5T iy 5 ol (o lonosS 38
Ol 993 1) S 95000 slo S50 (50 p i)
S50 oy J3I0 j0 caliplxl sla yiole;l om0
ol 0aiiS bawi codled 59,008 a5 ols LS oni)
Gl Jldio!l olidl ccel g ams oo lis 055
lpdid) i Geizen g (Johow 1255 g S0
G980 D9t Jemilly Azl )0 0390 o0 OIS
TS e ol
Ol59=45 9 oS amly =t 55 slalo—uily
T8 5 oo g

bl Glygo 4 Loz L8 (Sipy slao )5
Sl ool plgean (5l as (olaos S (s
@I iy Gls—ied 5 53 5o ysla

sl Sh ply 50 698 2bShas oS dcges
S gt Lol ta00 0 Lt iz (sl 6 5be
Ll 0,05 (hge Cadlig o sl Jsho i o Jshos
Sle Joily acgozme (pl a5 Wols oMbl e
Pals Gige sladas s iz 035 29 s

Sl ags OhlSen 5 (Haij Lo )5 50
S(CGC) I PVA | e5¥5 oS lS — i oSS
Lo 0eY5 9 PVA (a—iesS pslidg i 5 CGC
asols H1,8 Bas 8,90 1) gy 2SI a8 5l eolaul
S slacdlad 5 Coe Slasiin e
[PVA SUISE (35 ol 5 (ol 25T 5 o)
Laiolae;l .osols 1,3 o O |y Y5 CGC
51 Y5 1 CGC | PVA GLIgE oS ols olis
095 95 kbl (LSl a1 1l jo (Saslssl
Sloml Lacaadly b (53, (sow Ol aidls ugd ol
(S M 9 S5 e g 4 S oo
(o=l ymogdle i iSy o S5t | LoDl
|, o5 pbdl il 53Y5/ CGC / PVA G5k
a2y (S gw s> 69, 2 Jlesl pn TAZ G
.WJ.S&; ool b yhge o

s bl e 5 gt Lasgs 4 glasillas o
ede g (AiregS polidy ) )8 sla S5l L
o Gtalasl 05 oo 5 iy (sl LWIS!
ploss a5 ols s alilojl Jlows g 4y s
Crosiil S D2l 2 2 S B L iS55
95 ok Soow g 5 05 Yoag See Vo o
sl iolo;l jlaes o s Lacwdlg ud

Jol> ases pl oniy 09250 o Sl j0 calplel
e sl sl ST O 2l 5 SIS a5 w0
2led 9 FAKISIC (5 udly j5ud Ll 5 b5l 7,68
IMe—STNADPH 3l (owgy Cdlyg o?
B ) oy b a0 5 il oo awony
5 ezosd bagi caialonl Gz o wS e
lo o Ly 55 ,ases 5IEPS (), L_Son

f O)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YAY 055 peasd 03 gl 5,8

Olymeds Syt (S adsl glacoibae o 4o
S 90 SodlS T ds o 10 035 Sgupe sl S
Jeily (59,5 gam Slalllas el .28 )5 1,8 axgs
Ol Sl ou il Sl (S (SanS e
P9y 9 S Az Jdsar (o cul b ol 55 e
429 S0 ;5 (7B S drhal ySeslw
oolital Uy 00,28 Slalllas . 5 15 o) Simgsy
gge 5590 I3 ygl sl ] Slag B pgebiss |
9 SS90 made b 45 gilebuSy (s logSid
o=l as ol lis ooy sad ddal Sl a]
sbodow 25 omly slac il s Lag, L8
Tsieoo aldl rss BB j5bay |y ol

Slg—o 5 (b (Jobo ;IS5 (FaiS S5 25 2l
oS Sl b o alal) adlllass g0 ()8
o logS8 455 il olge oyl e S L
L s eI gl ) slacble s wgillusly
oL |y (Jobw 5285 S 28 (e (b (o>
oeilogSid 5 gomge 55550 SlaaisT (nlpogdle ol
ol 053 5l 5 Jskw Qi plst ugllesl,
=5 Sg—ke Ny &S 5o Wlgi oo el (ul a5 sl
OlS—agh 5l (29,5 VARV Jlw jo 0Bl S5
ol 5 oS 5l (gl glpanl b (1t
Sy 3l 5 55 moe (o Bgns Loyl 26
L Lo )Y gl bl pl il o5 ey
L) el olS ol = )5 (18 L) 5515
el JoB (Bl (Sl wdsi glp g 0 (F-
9= o= plemily (pl 28, B4 Gtz Bl el
5 Lo bs— 83, = sllapbem Sldllas o T
Tl b)) g slaass s>
L ol ST o Yoo b Jlw 50 G

o slops 4 e (Sl Jlor 55 55, 2 s
Sy9—0 LSJLOJ._O.Q U)Hd._t L)T @‘)u 9 oolaw! S,94

2l ) e kx5 B e ban sl

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

soliiwl Lacisae laeys 1o )0 slo i 0l
Sy olge 4 sole gz e (Jl> pl Ll o
o) fais SLeTVave ans s bz, 5l oad iiw
Olyiean ()8 aiss (paiz lepsd s 45
=2 s o pldl lpon S s
'\"—f\“w;

U oy 4 laddlle 3 GlSen 5 39
T ledassS 0ol 09 pedi e (2 Sge
skl 9 LS kom0 CennosSd
Lopl Gus assly Sige slapss 5 2 s
Soa>ly) (ralio S ol iy s ol
2 eskol sle plssan a8 09 (Oli5S s peeky
Oleys 5o ool 350 (95,08 Slge (G390 Jemily
03,52 ) Sy S oo 4 LD oS (S
Obey Loz, L8 oa o porlnca b a5 ol 9o
SV (2t plSoctul wgag wul B (b g ool
e Loadleyo b oaiigle,s slapsd ) 4 cas
)8 leasss le o ols lid 0gs 5l By ac
o8] (i 555 9 S sSed aigS caalllae 990
TS sl 1) gy o2uiS plSoxiul 4o

- Lon S oe SO 6500 Slsllas o
e L porlane oo lans Bkl 5 (BS6IS
(HCI) 55,00 ol g (NaOH) oSy 0ee
Olwg s 3l o glysiul alls (S L g oy
72 @bl 2l alie (nl 5l Bas ad alie

=5 S5t OIS @y Glgieay Slge ol 51 S
oS S5 G SLeS) S5) 2 O Dyt
Ao G 5ol 9 (ol ) Sz )3 5l el el
St 5 Syt 9, Nee (Al (2B padis j05
Slodasss colwd (Jlo cplbols lis 095 3l 02
ol o gh )l 24 aalllaes g0 ()8
Jolos @ Coond 25 BB Oliee ) Congy 225
B i g GliwgCow (S ol 103 Seue

Poussls Lzl


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

ObLLea 5 83908 YAD

g oole Hlis cwsy )85k (o)ls acesdlg o 4
2 (IL8) An uSed il ady Gialydlag yonie
) e Sy Sk 4oy 5 ety yd
cemizod (EPS) Jslos 7,15 cglaoy 5L Ly i
Ol 9y aiile (w (2b S Las Jalse b
S5 slol Jleb o5 (sl plandly b ot oS 5
Y ogdse gl g, 5l asls Jele dagy] o a8
oL 5l gl b (2 )8 sl sl - L

J=5 @18 5l Mgt d(magel Vo) aStics
O e 5l Oligeas 035 pslidy ) HladlSCs
Sa—o 13 5 ol d g amlog L)
Lo,ogil8 2,18 51 )hogilS 5 (ogslayiul Logie,sh)
S8 adllas 090 (gloo S jebay o lusl oy cie]
Plez oisls Jdoas daay 5L Ly ol aslazs 5
(2o o (] s (SIS S

Slotmg Cuonl ‘@|¢ﬁ~5‘6~1 9 Ol ywad jgegins
fA-0)

E95 LS 50 saelcmwsdn glaadl T as s
39kl s OlieS (S la by 00 58
Slod iy 599250 7,8 4s5 yeudie O/Y 3l i
AS a2 e s o (LB vlgs (5,58 o S
G Loz L8 sloa b3 e o35 loagls)o
LSl ols jebas e 538 glo o)y
oS 3 0SS - Lo S (S (SujeelS
SS8ee Ly plocnn s sl sl wlsi oo (7,8
oolaiwl 8,50 liwg Couw S 5l 51,8 R Wl
A (g paSed el izen 355 18
b lopeize g5la SujeelS sleplenily
ooy Blohgish g lagl5els = Lo oplienS (oS
S0 slas,slad anwgs sl | ofy wlgs oo (2,18
CabB L g (ormbo Slge ol 430 b o35 lowdly

TS gon o5l s

S ySdos 5 aidu oo Sgnte (Joore L)l L anlis
VA s 5 aF (ybigy i (oS 5l S50
9y — el Slallas jocbls s aslw
odilo 5L i b ole e Dise 4y 45 (00 slaes
SlopsilSe ol caalive g BB Sgupn oy
S5 laseg Ojle se e ol ol
Sdled g Lot —wginsl)S o Lace g yod
sLa sk 5 (MMPS) (.S, slo (slajlenisy sl
."@ul

sl (Jipls pban etz Bl jlaas e SO
Al sl b (3e8 3 50 a8 gl (S Gleyo
J=B jeboay ailes e aS ols lis syas eols (ol
el g 0SS5 4 B laole o) 4 g2y
1580 omleomizmes 095 o) S Sonte
S5 ol 4B 50 e Sl gy S
SeS v ;S Sorte & S el (] 45 WS e
ooy S gy s ial3 3l L oS o
Sleaelawoany S alls ol in glo,o
ele Sellas 58 505 a5 pegs 53 cplgp S
Lag L8 5l Jool> slge (Sip sloo )5 55, 5
L Jobw o5 slan Blw (o) Somty
Jsbo g5 sl 5Ly o glass (EPS)
Il o)ly3 Ly Jolo s o 5le 25 (EPS)
O S (55l Yoome 45 Wi Lag 3
P L Jsw gl 69, p by )Ble b cnl (oe o
TS I3 g8 ek 5 Sesle

Sl (28 slany Bl byl b analis o
JRURNE AP SRR IS SCIVENICH NC U POV
e LapT 3loalls 5 gl el Jolye 5 00y
S9y = bl o a s Sladlae jo .ol jSeslw
a5 03515 (EPS) Jslow 7,5 cglooy 5 Ly
LasS a8 olold 4ygm aw ol plol 090 7,8

6ol ol o5 Sloy yy Jolw (£9) 959 slo sk

f O)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YAS o35 peass 03 gyl 5,8

S wlosls s clalllas oyl sl 4d S 1,3
O PSR )0 (ol 5 e Wil g o5
sloglomuily a4 Cond |y 035 Bos g ojlail ¢ Lol
(onlodle ams als il LS asle guw
CoteS L S o e 03 (Sleys DY gae
95 WLy (g ST Sl A0S
0L Wb sl jo oloys )3 (o) slaggll
Wl g e wlaiuly ¢ wloaus eolazwl Hlo )b

ez S1auS Uy abds vz b aglwr S)b )
oas oolaiwl 1568 51 b sle iolesl 25T 50
o S glallil a8 el 53 Ll Ll e
glomo 03 (i SLa S pee i 40 SeS sl
Plazs, Sy LieS

VAV - s 1 olyenS wle o it g oS
GalS g Laps ) Sgnge K9 gy 50 (2Uly5 Joloa
sloo )5 slm 1) ol cole az gy ¢ )il ol
S o oy e S i 95 43 135 el
3y90 (G Hedodn ol S p iy Loly Judoa
(ligeS (e ol eadaliuls o wog azg
ol sgme (o) e 50 Faiez ol Jdoay
o e Jold 05505 g S Siedg—u
Clad 5 s i i Cll (S 65
sbopiile Gbjl (olsm (nl ailior (29,5000
(i) Sl Ssligan leb abamsl ilises
Jol> Lo Jsbw (Sorz Jopas 9 Jobo 25
Jdos (liwgcoun 5l onslcammnay (eSS aigd oo
Sl )0 00 5wd jebay b ogls 5 YU o3l
ool 438,515 ooliinls yg0 o35 e 5 L dasd e

Slagloail dinn) ;5 (oot SLatd )iny

o Olai_io 3l oolai_wl Ly 5y s, iy
st BB ogap a5 saeliwsds o)l54S sadz Mol

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!

01955 9 oS §95= Pl (Sl el
wes 5 oloyd &1
e mp55 pleps DY game (55l lod
Bt g ST o b oyl5eS 5 S
B S s (B a5 bS5
Bl (o IO 55500 B o Bpagiz
(=l slaglays )L 50 (9 le ®T9Sw
S5y 2t Sl Gl adllae oz elail cz e

ol Gl 00 LS 5 ol lays Loyl
O Slite 5 ol555S (59, odes j5bay Slalllas
lalis daplsd dayog dos o) slagids ploreas
G55 s 1S sl )5 sl wstples S
9 o sbpp—=5 Ol )yd egdle gy
fain 35 oo s b e
L sla ol o 055 glapleys !
Sl ol jo a5 wlasls o e BB cuidge S
slon 5 Jos 5l Gy sz oo <8l oy
Failazs 518 ooliiul 550 hs papaS 5l 5k
5 oles T 5l ol 0,0 /0 e aghlas
wlin g0, Sloc a S ol ol S|y o35 03lal
= g iwlsS 558 g9yl S o elginsly 5
Sleslaiwl b oled o 5 stoline gl ols ylis 45
Jol (Lo cnz) bl 4 cansr (L3 S
Olyg=aS aS ilosls ylis saswie gl Olalllas 0,5
Ol el Fge b LS 5l gy il 9 )0
5 Stwgad ol (Foi ez 05y Slllas
GolS ol 9 2L 28l (gl 7l !
o5 St by GBS g 9 (S99 Dl
1y s e g Wlasses 3l iy GRS
(SO 5l ol o3 (hlas sl
9 g sl Jeels 05 (s slaps
SR Slosls 5Lis 1y s o>z 5 o 6l
Sl e sla gl LS o rizmen Gl
ooliinl 550 c55lpdsl Slaps o594 o (leyo


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

ObLLCea 5 53908 YAY

sloas,llu b Sleys plss ais 5 7,6 calise
cliiss alal a5 el T Sl Jslow 7,5
SlaS 5 ol 03 ooy Jenily lolids (ol i
9 S (S ey els> SLTL ol (69,0
Sga (nl elimgyidi 5 lag )6 5l oadigiia olj9nS
@bl asai;od b (gl Jslse plaea
g 3 Lag 8 5l ols olaS )5 igd oo
5 S Oy slagleys Gl ly YL Jenily
A Wlgd o pidin Oladsd g 0l s 5 oo
ey (=l )3 (St Cé iy g (ee sboo )8

Jolts 4 olieS SlaS 5 eiizran Conl 03,5
ooy, 5L b aile S5 aceny; sla gogsdl
9 e law) (FEr—as slo ok (b
=5 sl lendly adsi gl caiiun 5518 gl
03l all 398 (Shpum) g (SHBe (ol b b
Jdoan Loz L8 ;550 (sa—w)l ailoads a8 5 \Say
) 608 (ool azrgh eSS lgime ol
e YlgeS & ygods (1S oz By ailes S cél o
il 0525 ol Ll Jate (555 - 1 @
S 3l ool gl el glas T8 g ogil wdgs
sl sld jo 3l slacdin b olyen (2,8

sl e e Sl sams lis (> )8 Blge b Laye
SloassS o S Gl (o £oi ol mlio oyl

References

1.

Jiang X, Meng W, Li L, et al. Adjuvant therapy with mushroom polysaccharides for diabetic
complications. Front Pharmacol 2020;11:168.

2. Maity P, Sen IK, Chakraborty I, et al. Biologically active polysaccharide from edible
mushrooms: A review. Int J Biol Macromol 2021;172:408-17.

3. Rao KM, Sudhakar K, Suneetha M, et al. Fungal-derived carboxymethyl chitosan blended
with polyvinyl alcohol as membranes for wound dressings. Int J Biol Macromol
2021;190:792-800.

4. Hamada MA, Hassan RA, Abdou AM, et al. Bio_fabricated levan polymer from Bacillus
subtilis MZ292983. 1 with antibacterial, antibiofilm, and burn healing properties. Appl
Sci 2022;12:6413.

5. Su CH, Liu SH, Yu SY, et al. Development of fungal mycelia as a skin substitute:
Characterization of keratinocyte proliferation and matrix metalloproteinase expression during
improvement in the wound-healing process. J Biomed Mater Res A 2005;72:220-7.

6. Su CH, Sun CS, Juan SW, et al. Fungal mycelia as the source of chitin and polysaccharides
and their applications as skin substitutes. Biomaterials 1997;18:1169-74.

7. Ohshima Y, Nishino K, Yonekura Y, et al. Clinical application of chitin non-woven fabric as
wound dressing. Eur J Plast Surg 1987;10:66-9.

8. Jones M, Kujundzic M, John S, et al. Crab vs. mushroom: A review of crustacean and fungal
chitin in wound treatment. Mar Drugs 2020;18:64.

9. Guo S, DiPietro LA. Factors affecting wound healing. J Dent Res 2010;89:219-29.

10. Singer AJ, Clark RA. Cutaneous wound healing. N Engl J Med 1999;341:738-46.

11. Usami Y, Minami S, Okamoto Y, et al. Influence of chain length of N-acetyl-D-glucosamine
and D-glucosamine residues on direct and complement-mediated chemotactic activities for
canine polymorphonuclear cells. Carbohydr Polym 1997;32:115-22.

12.

Arslan NP, Dawar P, Albayrak S, et al. Fungi-derived natural antioxidants. Crit Rev Food Sci
Nutr 2023;29:1-24.

f D)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

YAA P-"} m&)-; 29 LQE)B b)g)ls

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Ling HH. Batch submerged fermentation in shake flask culture and bioreactor: Influence of
different agricultural residuals as the substrate on the optimization of xylanase production
by Bacillus subtilis and Aspergillus brasiliensis. J Appl Biotechnol Bioeng 2016;1:96-104.

Libeck M, Lubeck PS. Fungal cell factories for efficient and sustainable production of
proteins and peptides. Microorganisms 2022;10:753.

Pinu FR, Villas-Boas SG. Extracellular microbial metabolomics: The state of the art.
Metabolites 2017;7:43.

Dholakiya RN, Kumar R, Mishra A, et al. Antibacterial and antioxidant activities of
novel Actinobacteria strain isolated from gulf of Khambhat, Gujarat. Front Microbiol.
2017;8:2420.

Lopez GD, Alvarez-Rivera G, Carazzone C, et al. Bacterial carotenoids: extraction,
characterization, and applications. Crit Rev Anal Chem 2023;53:1239-62.

Kim S, Lee CW, Park SY, et al. Acremonamide, a cyclic pentadepsipeptide with wound-
healing properties isolated from a marine-derived fungus of the genus Acremonium. J Nat
Prod 2021;84:2249-55.

Ibrahim N, Wong SK, Mohamed IN, et al. wound healing properties of selected natural
products. Int J Environ Res Public Health 2018;15:2360.

Youssef FS, Ashour ML, Singab ANB, et al. A comprehensive review of bioactive peptides
from marine fungi and their biological significance. Mar Drugs 2019;17:559.

Hafez Ghoran S, Taktaz F, Sousa E, et al. Peptides from marine-derived fungi: Chemistry and
biological activities. Mar Drugs 2023;21:510.

Abo Elsoud MM, EI Kady EM. Current trends in fungal biosynthesis of chitin and
chitosan. Bull Natl Res Cent 2019;43:59.

Chung LY, Schmidt RJ, Hamlyn PF, et al. Biocompatibility of potential wound management
products: hydrogen peroxide generation by fungal chitin/chitosans and their effects on the
proliferation of murine L929 fibroblasts in culture. J Biomed Mater Res 1998;39:300-7.

Yasrebi N, Zarmi AH, Larypoor M. In vivo and in vitro evaluation of the wound healing
properties of chitosan extracted from Trametes versicolor. J Polym Res 2021;28:399.

Chen LC, Lin SY, Sheu MT, et al. Fabrication and characterization of rhizochitosan and its
incorporation with platelet concentrates to promote wound healing. Carbohydr Polym
2021;268:118239.

Chung LY, Schmidt RJ, Hamlyn PF, et al. Biocompatibility of potential wound management
products: Fungal mycelia as a source of chitin/chitosan and their effect on the proliferation of
human F1000 fibroblasts in culture. J Biomed Mater Res 1994:28:463-9.

He Y, Ye M, Du Z, et al. Purification, characterization and promoting effect on wound healing
of an exopolysaccharide from Lachnum YM405. Carbohydr Polym 2014;105:169-76.

Hu X, Saravanakumar K, Park S, et al. Isolation, characterization, antioxidant, and wound
healing activities of extracellular polysaccharide from endophytic fungus Talaromyces
purpureogenus. Appl Biochem Biotechnol 2023;195:3822-39.

Sung TJ, Wang YY, Liu KL, et al. Pholiota nameko polysaccharides promotes cell
proliferation and migration and reduces ROS content in H202-induced L929
cells. Antioxidants 2020;9:65.

Veeraperumal S, Qiu HM, Tan CS, et al. Restitution of epithelial cells during intestinal
mucosal wound healing: The effect of a polysaccharide from the sclerotium of Lignosus
rhinocerotis (cooke) Ryvarden. J Ethnopharmacol 2021;274:114024.

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol 9 5909 YAQ

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,
42,
43.
44,

45.

46.

47,

48.

49,

50.

Zhang L, Yang J, Liu W, et al. A phellinus igniarius polysaccharide/chitosan-arginine
hydrogel for promoting diabetic wound healing. Int J Biol Macromol 2023;249:126014.

Saraiva MM, Campelo MDS, Camara Neto JF, et al. Agaricus blazei murill
polysaccharides/alginate/poly(vinyl alcohol) blend as dressings for wound healing. Int J Biol
Macromol 2023;244:125278.

Hamidi M, Okoro OV, Rashidi K, et al. Evaluation of two fungal exopolysaccharides as
potential biomaterials for wound healing applications. World J Microbiol Biotechnol
2023;39:49.

Hamidi M, Okoro QV, laniri G, et al. Exopolysaccharide from the yeast Papiliotrema
terrestris PT22AV for skin wound healing. J Adv Res 2023;46:61-74.

Abdel-Mohsen AM, Jancar J, Massoud D, et al. Novel chitin/chitosan-glucan wound dressing:
Isolation, characterization, antibacterial activity and wound healing properties. Int J Pharm
2016;510:86-99.

Zeynali M, Alvandi H, Hatamian Zarmi A. Schizophyllum commune-derived chitin glucan
complex wound dressing: Antibacterial activity and wound healing properties in a second
degree burn animal model. J Nat Fibers 2022;19:12870-82.

Seo G, Hyun C, Choi S, et al. The wound healing effect of four types of beta-glucan. Appl
Biol Chem 2019;62:20.

Hivechi A, Milan PB, Modabberi K, et al. Synthesis and characterization of
exopolysaccharide encapsulated PCL/gelatin skin substitute for full-thickness wound
regeneration. Polymers 2021;13:854.

Nissola C, Marchioro MLK, de Souza Leite Mello EV, et al. Hydrogel containing (1 — 6)-p-
D-glucan (lasiodiplodan) effectively promotes dermal wound healing. Int J Biol Macromol
2021;183:316-30.

Wainwright M, Rally L, Ali TA. The scientific basis of mould therapy. Mycologist
1992;6:108-10.

Wainwright M. Moulds in folk medicine. Folklore 1989;100:162-6.
Baker T. Fungal styptics. Mycologist 1989;3:19-20.
Wainwright M. Moulds in ancient and more recent medicine. Mycologist 1989;3:21-3.

Prudden JF, Migel P, Hanson P, et al. The discovery of a potent pure chemical wound-healing
accelerator. AmJ Surg 1970;119:560-4.

Jones M, Mautner A, Luenco S, et al. Engineered mycelium composite construction materials
from fungal biorefineries: A critical review. Mater Des 2019;187:108397.

Mahapatra S, Banerjee D. Fungal exopolysaccharide: Production, composition and
applications. Microbiol Insights 2013;6:1-16.

Uzere YOMOK, Polimer AAYF. Antibacterial agent loaded fungal polymer for use as a
wound dressing. J Biol Chem 2011;39:297-303.

Stalhberger T, Simenel C, Clavaud C, et al. Chemical organization of the cell wall
polysaccharide core of Malassezia restricta. J Biol Chem 2014;289:12647-56.

Synytsya A, Novak M. Structural diversity of fungal glucans. Carbohydr Polym 2013;92:792-
8009.

Goodridge HS, Wolf AJ, Underhill DM. Beta-glucan recognition by the innate immune
system. Immunol Rev 2009;230:38-50.

f D)LQA:’ AO 099 s\f"“ C)uuuo} s‘ﬂﬂL.l,!jg I:l—lll}..!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

vq.

>0 e 03 gl ol

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Wasser SP. Medicinal mushroom science: Current perspectives, advances, evidences, and
challenges. Biomed J 2014;37:345-56.

Nawawi W, Lee KY, Kontturi E, et al. Chitin nanopaper from mushroom extract: Natural
composite of nanofibres and glucan from a single bio-based source. ACS Sustain Chem Eng
2019;7:6492-6.

Chung YJ, An SY, Yeon JY, et al. Effect of a chitosan gel on hemostasis and prevention of
adhesion after endoscopic sinus surgery. Clin Exp Otorhinolaryngol 2016;9:143-9.

Latanska I, Kozera-Zywczyk A, Paluchowska EB, et al. Characteristic features of wound
dressings based on butyric-acetic chitin copolyesters-results of clinical trials. Materials
2019;12:4170.

Azad AK, Sermsintham N, Chandrkrachang S, et al. Chitosan membrane as a wound-healing
dressing: Characterization and clinical application. J Biomed Mater Res B Appl Biomater
2004;69:216-22.

Bachtell N, Goodell T, Grunkemeier G, et al. Treatment of dialysis access puncture wound
bleeding with chitosan dressings. Dial Transplant 2006;35:672-81.

Ketan P, Anjali P, Rignesh P, et al. Assessing the efficacy of haemostatic dressing Axiostat®
in trauma care at a tertiary care hospital in india: A comparison with conventional cotton
gauze. Indian lournal of Emergency Medicine (IJEM) 2016;2:93-9.

Halim AS, Nor FM, Mat Saad AZ, et al. Efficacy of chitosan derivative films versus
hydrocolloid dressing on superficial wounds. J Taibah Univ Med Sci 2018;13:512-20.

Kakehata S, Hirose Y, Kitani R, et al. Autologous serum eardrops therapy with a chitin
membrane for closing tympanic membrane perforations. Otol Neurotol 2008;29:791-5.

Arslan NP, Orak T, Ozdemir A, et al. Polysaccharides and peptides with wound healing
activity from bacteria and fungi. J Basic Microbiol 2024;64:e2400510.

Foosleds O 095 NP Y Yl sdl,!l-_l,!jg l:l—nllg:!


https://journals.tums.ac.ir/jdc/article-1-5761-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Polysaccharides and peptides with
wound healing activity from fungi

Bahareh Nowruzi, PhD*
Zahra Nasiri, MSc

Zahra Atar, MSc

Fateme Ganbarpour, MSc

Department of Biotechnology, Faculty of
Converging Sciences and Technologies,
Islamic Azad University, Science and
Research Branch, Tehran, Iran

Received: Dec 19, 2025
Accepted: Dec 30, 2025
Pages: 276-291

Corresponding Author:
Bahareh Nowruzi

Shohaday-e- Hesarak Blvd., Daneshgah
Sq., Sattari Hiwghway, Islamic Azad
University, Science and Research Branch,
Tehran, Iran

Email: bahareh.nowruzi@srbiau.ac.ir

Conflict of interest: None to declare

Bacteria are natural sources of metabolites that exhibit diverse
bioactive properties, including wound healing, antioxidative,
antibacterial, antifungal, anti-inflammatory, antidiabetic, and
anticancer activities. Two important groups of bacteria with
wound healing potential are polysaccharides and peptides. In
addition  to  cellulose, bacteria  produce  various
polysaccharides (such as exopolysaccharides) with wound
healing potential. The most common bacterial peptides used
in wound healing studies are bacteriocins and lipopeptides.
The aim of this article is to review recent literature on the
potential of wound healing in vitro and in vivo by
polysaccharides and peptides derived from bacteria
(Actinobacteria, Bacteroides, Cyanobacteria, Firmicutes, and
Proteobacteria). For this reason, a search was conducted in
scientific research databases such as Web of Science, Google
Scholar, Wiley, Elsevier, Taylor and Francis, BMC Springer
and MDPI with the keywords polysaccharide, peptide,
bacteriocins, lipopeptides, streptomyces, bacteria, lactic acid
bacteria, cyanobacteria and wound healing. The overall results
showed that polysaccharides and peptides and peptides
derived from bacteria show wound healing power both in
vitro and in vivo. In living models, including animals and
humans, these metabolites have a positive effect on wound
healing by inhibiting pathogens, antioxidant activity,
modulating the inflammatory response, moisturizing the
wound environment, promoting the proliferation and
migration of fibroblasts and keratinocytes, increasing collagen
synthesis, remodeling, epithelialization and angiogenesis.
Therefore, peptides and polysaccharides derived from bacteria
play a significant role in wound healing.

Keywords: polysaccharide, peptide, wound healing, bacteria,
lipopeptides
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