VY BV lotias o (Foylad— 1+ 0,90) i malio 13 63,5 (555)omn o Anliliad I

S g G:STJJ\:- S 519y 9 Cigw gs?.ST‘\gcﬁojlﬁ.oJMﬁgS”ﬁ

*mggé jb.@ c\@h«:)jw J)b— L&)M
Q\J.QJ cgg)J.g,fu (°));g.‘:“"’.' f"“)lf"“i v\."‘) @)Ln‘ JUT o&db aQLi..éu'_g O\}g- Q‘Jii&)}: o@ful.e‘
w}i' c()\J.@J 4Q\j€J J‘JTéLﬂ r)l.c a‘.if\.;": c&_))b C"b) é}Lw))\J 0dSails a&)J‘J mﬁ:a}fr

O 01,5 08 33T (S psle ol ¢ g 3,1s sl ol go ligions S50 7

VeV VIYA 1 s gasb VE-TT-TE 2Bk, b

[ Downloaded from amfi.ir on 2026-05-20 ]

ol >

Lol modhs g 5T &7 ol (Ko jy 5 oo p0s Sl o) 03 (ol (gla (e 1SS oS5 5T 4 e slis
54;;5@,:;:L;w;@umstf)l,;fﬁu,u@ts‘uw,ﬁ,‘ué,{p‘\f,msaC,@u;‘wa|.>,\>ctf}
ORI s Slys slaa ja (a5l a0l o8 Gl el g gbsn pl Bl o s (ST slas)ls 4 el e
ST Do (61 siliiee gla gy ¢ fudme ol b ablie (1513 55 0 3131 K05 4 G 5T 4 pslin (slai pie JUisl st
35 s T B gla Sy 5l eslizal (oMSL 5 OT aduas 55 4 iy slacgysls 5l eslizal Jals &8 Col o #5151 &S5 40
g3 analr 4 55 seT mmmen il o Ol3lug,ls 5 OS5 Low 5 $SG s 5T I digs eslizal 5 ormen 5 bag)ls Ay
ol 13 65 (5T Cglie 28l 53 (550 B (S Sy stes Saley ol 5 6 (STl e 03lial 3 50
3315 g 0 nl 03 3 sm Gla Jrily 5 il gy 4 0SS 5 (BT O S8 5 s Bs) (s 5 050 b s

5 ol 03 (slapl S g (ST @ sl 131 6Kty 5 b S s st 4 b

* Mahnaz.Qomi@gmail.com

Y 2lE mlio 10 (6925 (63919500 dnlilad


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

L o b oSy (ST 3555 Gl ol ala 51.(V)5 52
(e g Ol Gk Sl as,s 4 OlF e S
Orper 3 290> Sadileny 883 ()5 mls 5 S555lS
il (Gosmels 53 b S (BT 51 Syl eslizal
ST 4 i Sl (Ss 3058 ol LA (V JS8)s S
;x}x))ijé_ga&‘ﬁ)djucg—"ctﬁ
ML I 56 T S5 Jows 3 0l 5 bl
Jlo dlor 1 35 M 0y 4 o S (5T 2555
b S35 (T 5 e sl (0508 tDas 05 5> 53 g
ol Ul ol ol S ($505LST 5 (Sospel> )3
P 5 ol NV pame e 5 b (2B 4 lagls
03 o)y Cuwglie 4 mie Sl Qg‘wf‘ ol (Q)sss
ansl o gee Dl 5 e Ol S 55 54 Dbl g 9 O
S ol p3Y el ol Sl a5 () )ASL axl
)c,s;ggd:sﬂduﬁu&;ﬁ@ﬁjmm\
25 Sl s 3,8 S Yo s
syt b S (BT s 5 eslind 5 o 3
Codl g G ) bes 5 el e SIS L o
2288 5 e S350 L Ol 2l anale o ges
S 4 S (ST 4 Caslin & by e Jlas 5 ans
ok s Olays 5 Cilig o) 3 (emlal (sla_tlls I
ST by el Glae 4 & sy ol (VY
Al e (el i e Olays 5 IS 50 eSS e
aalr Cade LRIl g e g oS e dlaay e
S g ST & Caslie Junn Sy s, ()3 53 s
ST we Bpae der Sl godate Jalpe S L
Gl lblul (25 dapls 5 O Loy eSS 4o
5 Guspd Cae e e i s il
Cbldg idu s sdldg sl lubiul (a8 (g5, slis
Creo fdu 5 gl las bl 28 Olys o
T R P P RTINS RTRIR
Y (ol opl b dblis ol (V) l oty ool J 287
21 psY (Sales 5 55 8n db g o S0l Lo 4 ol

le.&ul.:j’ 9 Uﬁéﬁ)kebja cl.&gL.wL_..n LS‘J" 9 Q‘.’J"G (WL

VY

.

Ao

23 bl bzl 51 G eSS g 5T 4 Canslia fulne
Ot &S Calagylow Oloys 5 posee Cildg o)
S gm 3T a4 Caglis (V)0 OGS 2o 5 (g
Oloys 53 ol SLas Glag,ls SUls ials gl 4
e 5SS e I 4 e LS e &S Sl WS pae
5 Sl glaay a5 oleys Ol e pus GV b
S s ol (Nass Gate slagslen 4 Ml il
O pan Jald & 508 o (U e el g Sl (S 5
OS5 g 53030 b 5 &S5 g 5T 55 00 5 eyl
5 Sy 53 Sasm ST S s el
P alisie JBS g (e pee Mg AE (655l
ple Cptman 5 $Sh g W Ok eSS gy (T 1T
ST 4 Caglin @515 5 Lo Glag)ls army @ 4 g
Saler 4 5L ¢ Juane ol b dblie (g1 (M)l S
acdss e I Calthes Ol o K
Ol O&ay Sl Callg ol
(Pl og0s amslr 5 (Silugyls o (Ol))slaS
oslizal 5 35 34 by pe ol 5 bl awlw #Slol LIS
o3lital o sast 53 gns0s (AT 1 S5 5 (ST )
IS 5 pgee Silg g5 eSS s (BT oo
5Ll Slag)ls ane g 5 Olaass 1 Slady dallsee
2 Rl sty ) eslil s 5 Wil
Glhaly 53 S0 Sl alex 51 (65,58 5 (Sl
g s (BT 4 Saglis Sl 6K 5 IS
bablie sl $Sialer 5 SBer o236 L (0)255 0
Oloys ghim 2 Laio 4 015 o0 0655 5 (5T 0 Znslie
@%b)c&b;:éb@ﬁﬂ@cb&;”&Tl{
b g (ST 3555 ()3 57 ST g anslr 5 anal
Sl o BT liien (6la e 53 b 5l Lo Lame 4


https://amfi.ir/article-1-109-fa.html

ST g (ST Sl sl e sl s S S
(YOl ke ST asias gladsl 5l oslizul (DL
Ol 03 gl enST 0 gl 2L 51 olizal folis Lk 5 o
30 5 d S Wile L3l sl Sl eslil b ekl
ooy Sleslimal copl posde (YA o g Jol5 sl
Sy 0B s b (6 STl Sl eslinal Al S5 ge sl
Ol Jise 56 b S ST o 5 a0
b O gl oS A5l glasds (sladl b 31 oslinul ¢ pwimean
S g0 3T Ol 4 Ly o o b SldnST) 5 eslizal
o) Calziee S5 Sl eslizal ¢ S 5 (YF)UST oSS s
ST fsn Sl e dilg (o b G55 5 b
b oll Code Li> 5 G boe I by S
wtls S bls gy cpl owy 4 aslsl 53 (YF)s5a

Jj.:add

OLen g (Jliwsg puw (M

5 e AT nl (00)ds Sy Sl
S 55 6 550 Lok amal Calzdes 51 31 & Conlin 55 0T
03505 1SS g T 4y e 5 S0 3
ST o 4 Dk 5 mowe il gy e
sl A5 i) 53 iy Sliioss & G5y 585 (eSS 50
355 aSshe Olays (p Solr sla by, anwg 5 b
4 g b OVl e ol 53 Jige slaySal, Koo
Glodamn 5 gl Al S 50 (BT & Can gl S5
e 3,13 pgee CuBl  glos 28 Sl S &S
T O IC PRUC S P F e I R o
Saaler 5 5 b ode ansle 5 0K 5, 01 Koo
&l LT, ol G, Kaly olels gluly s Jbb
S gl (VAL,1 15 p5Y L;ur\f‘_,m{ ol b ablie
Gl ia) e 0Ll 5 o Jame Sl b &S pn (T

(18)3 8 oslizal LT 51 Olg o 45 5,03 5505 silkiinn

.4

23k G592 55T,e

obzl g5 55150

oul oagll eulizd

d\-\.&oﬁm)js“_..«ﬁ).la:m‘b\.&&f@T))J}G}»&éW&L@—‘ J&:J

S b oS T s ST ol e 1 (YOI
S olsls Olse 4 eSS 50 5T .S o Wbl 1) age
oslel oL SL slag e 5 blise Obys iy

ClS 3 g 5 S Ladm 53 ol Coandl el 2 o0

Ogawl gld 9
Ol 55 S5 iy Jl S Olse 4 O gl 2ld
olld  as-lli uwb 9 uT j‘ alides L;th:}}T

[ Downloaded from amfi.ir on 2026-05-20 ]

Vf e ilio 15 3l (S3slgmg Se anlilad



https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

Ol A 555 e ST ples Gl 55 s gitoma ¥
ol JalST 50 15 n S5 T ples g5 ol S
Aol ails 1y s ol sla el A8

oo S eslial el m ke Culae 5 Ll 4wy L
5 T ple Sl LSS 8T O ¢l Ol A
Lis s 4y b6 5 S5 i) &K Olge 4 Db
boayls ol ASTE e 5 Jaes Lai 5 a0l Dl
g5 s adkie p ol byl d 4 e 5 b ol 5V (- )
4;.:6.3:Jgku«jASIJjMéL;\AJ.j)wJ:«)'Imﬁ-}«;AJST
@ ol g U 35k oolinul eSS 4o 5T Cod> (ol
5 s p dnalr pges Sl B 5 DT b

Ogawlams ! (9)
Sl 6l S5 sl Bs) S (S5 Olse 4 O srlinS]
ok aslis bole 5 o Glalow I LeSS o T
oy 0 oS ol Lo (gladl 551 pgy ol (YS!
eSS g ST o el JTL JTOLS 5 (LS
i B R
oSy 5T Sde Gl Dt 25, bl
Ol Gl 0seST Gy (Pl e
el olacd 5 ol Soge 93 4 LSS e ST
OLs 5 Dol el b ol gy 03 sk e
43U s 4 G ol M5 e 5 JT LS 5
6l cnlie Y gane 0T (6l ol YU slaas 58 5 YU (65
o) 53 WML OT sl ST 287 slis
o A5 B 5 OIS 3 eslizal b ¢ glast
LT s 4 ) ol 28 e JT LS 5
e ol sl Sa T G (s claay o 2alS” 5 05
Sy O eslimal (Ml Cale Lol 5 OT
P Cand bl keSS e 5T Ol (6l O gmsldnST
A e Mg ey ol ol 31 S ls | o
L gl ol Dl ks Gl Ses T Sl izl 26
4 5L ummen (FPALL adlsy Ol Cadl 5 S
(s 0L bS5 65 olasd 3l 5l oslizul

A

sy ol ol LYW, Lol S
4 e WIS DSB 5 T e 53 eSS 5 5T
Coadlr pomad 5 o) ame 555 5 LG OIS
3 eS go BT Code sla_Ssy (oplply 2358 Lol
IVl Hlay i 5 lot s Camnl SleDSL 5 ST b
Gl 3 S slagis) Sl K sl A B,
4 hsy nl el O 5 OT I ki (sla S5 T
S DL osle K 3 b glo b el slse L ey
35 3,8 o Soygo S o a1y Slule b Sl
ol oMb 5 OT Sl Calides gla ST (o &) g0
o daalsl a8 5 ,la 1) 5 ol Culre s LlGe )

(YA 5 ol 5 T

Gl 6l Osmlikd  iay ) eslizl bl

c)L'Z..é J‘ oslain! J:jb 4 wa‘j.’l:é j}) YLV &TJK A

b o 5o eSS ST i ST o3

Sl 5 Shes Lis SUlg sy ool DIl > Shes Y
ch&;gT,sql:»Q\mss«{@}sl”:)b\);}s

ol oslizal L5

Dﬁ)l{ﬁ&j)&@‘}ﬁ@()ﬂ‘ﬂ:éa}f...fbj)\fr
B oslaiul J;E E) ol ol alls Calides GL..p B

el (6,48 5 i (SO A5le Calibes (sl L

ol LS‘Jf Q}:ﬁﬂ‘f"l:s ui}) )‘ oslaal s_‘..:‘\:u

olate (§5Me85 5 (Al 1] el 5 (55106 & L)
s Shes bis j3 Coenl Sl 28 O gl fld Sl

..3)‘.3 QT u\.ﬁT)lf) @"’d
ol o, 5 e 16015 g0 g 5l Sladl Y

b by glaayja 5o sy BB B O el S abola
2yl L“g;-’jﬂ Cad>


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

BB bz ils obards S o 5 gy S
S Sl osls Ol Sladss pdkiz il s 50 ax g
ST T3 S Olss 4 s U5 S slau T3
ST OlaS 5 55 gl ST Bl s S5
i WSL ol el s g3 Jele ( JT sla
b ogels BB iy ool (opl posdhe ool ol 2l sla
ST Gl glachle 5 OOSb il Lyl
Sl S Olye 4 gty S o 5 sy (PO
Sl 5 o BB 53 b oS 5 ST Sl (52 ol
0dd = ae Cylan 5 Llpe a5 LS ot a s s
AR 5 ST s sy p b Gl Eesn g
el 03Y ry nl G sl a

(B389 9 55

S 3 (K Olge 4 (U 55 o 5 Sl
Sl bl 4 OB 5 T adal 0j - 3 0dSTT,
el 4 &5 a5 3550 Vo oL 5 (5 ollanil
5 ST ol VT ol 2yy cpl las )8 51 S
a3 e3lizal d sl (P )l OG5 OT 51 JT 2
30 b S (ST Ol 6l 2ndBIS 55 s 5
Sl oy b Wlis ol g Sl @ S 5w
o S ey kd dal s s ls  hay ol Sble s e lae
o odd (ledl Wl p S Olge 4 (2B 5
Sheslimal e hgy cpl 5o (Pl os odalie 5 50
05 3 (5 A3 D3 5L dsle) Bl 5 S
S 5 T ey VT 55 B el 3L (S e
ol e S ST G gl (V)58 s S
O3 oslizal 5550 3a )L, K Ol g 4 Ll 5 o b
WU 5 535 2 AL s B LS
38 Do b G (ST p 5 p2lST 3
A{UU\}S@UZ))@\J.UM@QU\JaMT@JA{@Lﬁ)
ol Ml 5 OT Sy b oS 5T jse b
AT s S ey a3 S kil (FY)AS
3l 3 ol Colae gl 5 2B 5 g
Al e Lyl 4y (Soeels ) pl e e

OLen g (Jliwsg puw (M

Lol oS n sl iy ol sl ) sl 1y oYU (slaas 5
36150 ol &gl Bgy ol S5 Colae s b
(o o) Sl S N Al s B LS
bdsee I LS m 2T LTS 5 S ol
s ol 4kl js O3 g eslazal LB ¢ umman (PP
Slp Ses s &6 OT wlio s (sla SoJT o
Goars b oshr e Sy opl l eolital g
Sl Ol 2s5 SLle 5 alae DL (o2
w8 Gy o) S Sl Lt (eSS g ST Cod>
ST e s sla ST Ol (gl LT, 5 ol
by and bE - L35 o0 o mims oLy
won) 53 iy Olidod 4 55 5355 43,5 odsb w5 0T

.:J\::ﬁjQWJ))@\:Jﬂu:Mjéju%

LTS T RS RO )

oo &K Ulse a gleds S o B sl
5T 3 T Gleotn¥T ol (gl Jge 5 iy
ol VT ool 51 S (M) Lles aslis OO
33 OLi'o:J:mf oslaiul J:h 4 oS Lius ueﬁgfuﬁ
B B . S e
Y ey ey 4 e ol s (MRS
dalg als eSS g ST Ol (gl oland s 2SI
90 o Ll sl (OL e sl s
S & bk s ;S s S sy S enl
Lol VT Cod 5 o oo (6l oloniis 2SI slaunsT 3
by opl 03 (VLS o eslizal CNSL 5 T
Jlous 53 olas ladnT 5 ¢ S S 0L o Sl eslizal
oo Loy VT o 5 4 e o 558 o bl (T
o3lizal Ol 55 oo s ol ) 3 eSS sm T ol (sl
ol (gl glewdis S o B sy Sl ealital L5 ges
Al ol jon 355 ol Colae b 55 eSS 50 5T
el OT (gt (VL slaas 58 ¢ Sy opl emlae 51 LSS
P23 5 oo Sl g 3L o lendi s SN (sl T3
5 Sl 1 Gl Gl Sl Ses oS Aizes

ol 5525 b Lol L(FA)LELS Jud b6 amts slads

\F 2lE mlio 10 (6925 (63919500 dnlilad


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

eSS g 5T Dol (6l (S5 sm S oy 3 enlizul
ol .LiTJs WJie Olge 4 )l 1y 550 Care blE
CALL o biue bdie I oslinl b oS5 5 5T
234 )y e ol Lt 4 5L i 0 5 s
3 et el slaly S s Lyl 1
bl oS pm T Codo uT 3 55 6> U857 5 b &
s pl &S 5503 3y (SO dsm sla iy Sl eslizal

(Vs gy opl s Canes dai
(S P st bl

Shls SSsm sl Sy OS T G bl sy L
a3 eslial ool (gLl 51 SO iz sl (gl 5
5T s S (ST O (6l (S5 e
o la Gay ol oopl poesde Ll oT O3y 3,8
qu@&ﬁfogkjm&bﬁ&té;;b
S5 s sl iy sl eslital ¢ rmran 3l 5L s
GKQ)yA{CLAVMjéW}‘f}\é}W‘cJ&&}é{

.(FA)JJ\)W_}@&))J{&;A{&QQ‘J;U

;53 ST oa,y oS Olse 4 (S5 sla 5,
Cos Gl lamme 3 s S (BT Ol g b
Up}&JaJAUJ{GM@@j\{.@\aMJLﬂu
Q@Md\g;bfjcl.aL})J&llasﬁésﬁjf)t;.ublf
B LS el ol ok e Sl 5 elS
5 Sibe b 56,8 e s b By cpl BT (5,18
S o8 ) B B s b S S g STl
o8 b gl 0 o5 S5 sk e 5o

(PO AL 05 5=

(b o
S sm ST O 6l 3,08 55 Fse Slabs, ) (K
yi?ui)).@\&hugi?ui))c%j%mj\u
Gl leslizul b aS Sl (S5 Anl oSS ko
o oo b Jglows 51 Lo VT (ol 12 L plasd

55 Lol 38 515 eslital 350 Soys 53 AS o

VY

5 o b ol p el (PPl Ly 5 4
YU T ) a1y 36 3550 Sl 31 6,15 00
dls dnl p 53 S35L 3y 5 4 (opmmen ol
S Jdne & Ol 4 5 L3S dilewy
oS s ks 4l Culas 35 s b Ll (FF)s 05 e
o 51l 55w g BB SLlje sl U 5 0
5 e VT Ol 53 VU oL gy ol bz
ML 5 T adeas o) 55 a5 L;\a.sj:wf slas )8
T 5 3 oslizul B 2ay cpl copioman Cuml 0313
CNSL 5 OT il glaglile Giluaig 5 SSleslbl

(FO)wl 55

EUT AT RC O P NI g NS N-TS
a5 350 cMBB 5 OT Sl e VT ol 55 T,
Y slasslg 5 SNl Jlasl Lol w5 s
O (sl F3e L8l K Olge 4 Ll by o)
ol 03Y (- s st 4 S8 55 s S ST
CEs 4 55 by opl sl e 5 culae bl je HUST s oS
o3lizal i o 2 4 OT 51 015 65,8 J13 ooy 350
55

05l en S 9

Jolo eSS g 5T Oodo sl (Sdse s
cnl ol OLLE 5 oz, clapai 15 Ko 1 oslic
Sdsm LSy by Olge a4 CLEl e iy,
L6 S S F S e e
(e (P o 3l 5 ST i 1y WSS g 5T
s 6l eSS sm 8T Codo j age 285 NoL
et yls 1) eSS g0 3T 5 ade 5 4 SUlg
Lo iols e sm 5T G 55 oge 28 OIS
w536 S g sl ety b OLE el glac s

F9) dizs eSS 5o 5T ol 5 o

(S S sy cslee


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

ol VT slge 5 b 6355, (S Sl s Lo VT
qm;\ww@p@ejdl.aﬂu@wggﬁ;
L;.MT)K dSep 4 9 ol g_JT CL».]M:-) P E

s Al e 0SS O adnas slaelans

e ol iy Sl a5 bk sl Lais F
)5&&dua:))T})dw:lyj\a:u;w\uiAlfqﬁ;ﬂ
e Lo g5 nl s OT adar slady T3 )
L gz 93 503505 UL LS antis ) (aib
Wl w2813y (6530 6 b mlie Bk 5 e ol

23 635 S5y b i G155 sla 5L (6 SSoenly Y
N Ol e Sl gy s by Bl Ao e
Ol 3 o par 4 s Ol fdal 5 la )5l
EFly o SSgn (T A sy b (ST
bs 5 Caio gl el S Sl gl &l 5L
Ao Jo g 53 550 8 5885 B s 1y o

.@‘w‘zﬂw_‘jbﬁaﬁjWO%Gu

a5 OT 4 LS Sl Colan 5 5 Glyls 50 gy opl Lol
M)LF@LEAUJ}J}))‘B}W‘%\&AJ‘L?JJQ‘}:N

3]
SKan sy cpl 53 ek eslizal bl Lad Jlasl )
93 Ll Slled 5 S Jlal 1) ol glads cul

4 55 Lol ot VT Coder 1 g 1830 5L & 5L Y
5ok M Ol mhaw Lo ¥T b wyls &g sl

..Laj.&': oslain! J;L; a)L:j.) Lnu.ﬂ:-

ST Oode gl (b o g5 (5l 4t sk 4
S eode Slata s 55L 5 b Slalllas cla 65 4
oy ol G s O blE 4 oam g L Cl a8 S
Sl 3l oslinal LG ad 8§ Oppm Sl 3 sla 5
e Shao ol 2 SMhes ccwlie Sllas Lyl )d 5 ol
o A58 Sy sla s sl ey g dees 3 40
Js 4 o o gy 4 spe (6,8 b Oy

OLen g (Jliwsg puw (M

Joloe 5l 5 0 Juama O3l el 4 Loy T o shoes
L O3p LT, 5 Sl s a oy opl Nish ool
5T 5 &S5 ST Sl sl Jige sy &5 Ol

(00l s az s ST

LSZ’T Cod> Sy @Jﬂm uv\:- o0 ) oslizwl (gLlse
DAl G5 s S s S 5

Ol (gl (b o a5 BB 3)l5e 5 Llje alex )
5,8 0yl 53,0 0m 4 Olg oo S 5 BT
dhéé»&i\;J:J;q&ng\?f}):\(li@T)lf.\
Y 2T S daed VT YL Cda LIy 5 YU
b LS ST Wlge oo ol Sl s,
T OT adeas 4 5 uS” Oodo ST 5V b TS
bl L S aay 5 Sa )T
J:b«;.dxla.wg.lq-j)):gjjw@):asu;w\&lé.\’
Sty sl Sl 5 855 alde 3 eslizal L
o T adal 5 o glas )8 Gl b (oo
o gy o s e el (Shs ol YU s
O g g 55k dly e s S Ol 4 mlaw
.%uwthcmcﬁ@f;ﬁ);W

BB sanT 5 g w3 ) cpl i pidy ollamil ¥
ol 83 Dk Ll il sl L Glbait 5 oy
CLlE 5 pg e b Ll s 0o T LB S,

Beddeg ( Slhes Ll 5 Lo YT

g3 e Sl iy ) ek e a el ¥
lhayjp el 4 pie WS o OT adal glaanT
JB oy ol Sl a a5 L5 s S o 5 Slles
JJ{)K}LSA.AT)KJ:})‘\{j&“_«.ﬂ‘hﬁ?}}{w\:}.&)}d}b‘
4 ool 2al 1) OT ada Slles slaas 58 05y pd
ST e Lie 55 J5e BB Gromen 5 03500 S 450

Cbls Al

el Sl 538 @Ja—.a u.\:— 23 Za.ﬁj:.w? Cod> 0

a2l 3 O wier slaolans aeSs 5o T Lol

VA 2lE mlio 10 (6925 (63919500 dnlilad


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

G T e il il ollas 5y 20 5 el
AEL (bl bz 5 5 A3l 51 SS 5 460 4 050
Ol &G Jlesl L (gl & ¢quebline gla 3l 15
D3l (Jy L5 (o Do B a )50 e Sl Sl publiie
Sy 558 ) 1y oy Sl eslimal I 1 cabliae 12 gl
Col oS il ool ) 3l (5l O g 1 i s ) 0
() el 3338 o T3 04 0lej 5 Os 5 S
oa T ) lly ol 53 (6 ey Slalllan &7 055 (0 a5

14

)Jcbbﬁéﬁ&ﬁjdaﬁgwdu;}LJQJ}!U‘J
agdte s S pn BT s edony sla ST Lol
Coxo 53 Jali BB sslimal LB eoVL ST, 05500

(A0 ) Cls Ol d2as

ois T 0 (Jlolgdy 9 (b7 (5o 4om
ok &1y b &S5 g 5T Cod (6 5 a8 ola By, Ole 5o
c,,ﬂ\p"yw;,l;dj:;.ﬁdbtfw,'\@wg;\?‘x\
O3l G5 el o]y opl 53 gk Sla Ry S
azdls oyl i osliz C_,:.LLQSVTS\.Q Cawd gla


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

OLen g (Jliwsg puw (M

10.

Urban-Chmiel R, Marek A, Stepien-Pysniak
D, Wieczorek K, Dec M, Nowaczek A, Osek
J. Antibiotic resistance in bacteria—A
review. Antibiotics. 2022 Aug 9;11(8):1079.
Larsson DG, Flach CF. Antibiotic resistance
in the environment. Nature Reviews
Microbiology. 2022 May;20(5):257-69.
Church NA, McKillip JL. Antibiotic
resistance crisis: challenges and
imperatives. Biologia. 2021
May;76(5):1535-50.

Darby EM, Trampari E, Siasat P, Gaya MS,
Alav I, Webber MA, Blair JM. Molecular
mechanisms  of  antibiotic  resistance
revisited. Nature Reviews Microbiology.
2023 May;21(5):280-95.

Chinemerem Nwobodo D, Ugwu MC,
Oliseloke Anie C, Al-Ougqaili MT, Chinedu
Ikem J, Victor Chigozie U, Saki M.
Antibiotic resistance: The challenges and
some emerging strategies for tackling a
global menace. Journal of clinical laboratory
analysis. 2022 Sep;36(9):e24655.

Mancuso G, Midiri A, Gerace E, Biondo C.
Bacterial antibiotic resistance: the most
critical pathogens. Pathogens. 2021 Oct
12;10(10):1310.

Uddin TM, Chakraborty AJ, Khusro A,
Zidan BR, Mitra S, Emran TB, Dhama K,
Ripon MK, Gajdacs M, Sahibzada MU,
Hossain  MJ. Antibiotic resistance in
microbes: History, mechanisms, therapeutic
strategies and future prospects. Journal of
infection and public health. 2021 Dec
1;14(12):1750-66.

Huemer M, Mairpady Shambat S, Brugger
SD, Zinkernagel AS. Antibiotic resistance
and persistence—Implications for human
health and treatment perspectives. EMBO
reports. 2020 Dec 3;21(12):e51034.

Aslam B, Khurshid M, Arshad MI,
Muzammil S, Rasool M, Yasmeen N, Shah
T, Chaudhry TH, Rasool MH, Shahid A,
Xueshan X. Antibiotic resistance: one health
one world outlook. Frontiers in cellular and
infection  microbiology. 2021  Nov
25;11:771510.

Diallo OO, Baron SA, Abat C, Colson P,
Chaudet H, Rolain JM. Antibiotic resistance

11.

12.

13.

14.

15.

16.

17.

18.

19.

&b

surveillance systems: A review. Journal of
Global Antimicrobial Resistance. 2020 Dec
1;23:430-8.

Mann A, Nehra K, Rana JS, Dahiya T.
Antibiotic  resistance in  agriculture:
Perspectives on upcoming strategies to
overcome upsurge in resistance. Current
research in microbial sciences. 2021 Dec
1;2:100030.

Wilson DN, Hauryliuk V, Atkinson GC,
O’Neill AJ. Target protection as a key
antibiotic resistance mechanism. Nature
Reviews Microbiology. 2020
Nov;18(11):637-48.

Jian Z, Zeng L, Xu T, Sun S, Yan S, Yang
L, Huang Y, Jia J, Dou T. Antibiotic
resistance genes in bacteria: Occurrence,
spread, and control. Journal of basic
microbiology. 2021 Dec;61(12):1049-70.
Bilal H, Khan MN, Rehman T, Hameed MF,
Yang X. Antibiotic resistance in Pakistan: a
systematic review of past decade. BMC
infectious diseases. 2021 Dec;21:1-9.
Kunhikannan S, Thomas CJ, Franks AE,
Mahadevaiah S, Kumar S, Petrovski S.
Environmental hotspots for antibiotic
resistance genes. Microbiologyopen. 2021
Jun;10(3):e1197.

Kumar SB, Arnipalli SR, Ziouzenkova O.
Antibiotics in food chain: The consequences
for antibiotic resistance. Antibiotics. 2020
Oct 13;9(10):688.

Lu ZY, Ma YL, Zhang JT, Fan NS, Huang
BC, Jin RC. A critical review of antibiotic
removal strategies: Performance and
mechanisms. Journal of Water Process
Engineering. 2020 Dec 1;38:101681.

de llurdoz MS, Sadhwani JJ, Reboso JV.
Antibiotic removal processes from water &
wastewater for the protection of the aquatic
environment-a review. Journal of water
process engineering. 2022 Feb 1;45:102474.
Phoon BL, Ong CC, Saheed MS, Show PL,
Chang JS, Ling TC, Lam SS, Juan JC.
Conventional and emerging technologies for
removal of antibiotics from wastewater.
Journal of hazardous materials. 2020 Dec
5;400:122961.

e ilio 15 3l (S3slgmg Se anlilad



https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

20.

21.

22.

23.

24.

25.

26.

217.

28.

Nasrollahi N, Vatanpour V, Khataee A.
Removal of antibiotics from wastewaters by
membrane technology: Limitations,
successes, and future improvements.
Science of the Total Environment. 2022 Sep
10;838:156010.

Baaloudj O, Assadi I, Nasrallah N, El Jery
A, Khezami L, Assadi AA. Simultaneous
removal of antibiotics and inactivation of
antibiotic-resistant bacteria by
photocatalysis: A review. Journal of Water
Process Engineering. 2021 Aug
1;42:102089.

Langbehn RK, Michels C, Soares HM.
Antibiotics in wastewater: From its
occurrence to the biological removal by
environmentally conscious technologies.
Environmental  Pollution. 2021  Apr
15;275:116603.

Mangla D, Sharma A, lkram S. Critical
review on adsorptive removal of antibiotics:
Present situation, challenges and future
perspective. Journal of Hazardous Materials.
2022 Mar 5;425:127946.

Nguyen LM, Nguyen NT, Nguyen TT,
Nguyen TT, Nguyen DT, Tran TV.
Occurrence, toxicity and adsorptive removal
of the chloramphenicol antibiotic in water: a
review. Environmental Chemistry Letters.
2022 Jun;20(3):1929-63.

Du C, Zhang Z, Yu G, Wu H, Chen H, Zhou
L,Zhang Y,SuY, TanS, Yang L, Song J. A
review of metal organic framework (MOFs)-
based materials for antibiotics removal via
adsorption and photocatalysis.
Chemosphere. 2021 Jun 1;272:129501.
Wang K, Zhuang T, Su Z, Chi M, Wang H.
Antibiotic residues in wastewaters from
sewage treatment plants and pharmaceutical
industries:  Occurrence, removal and
environmental impacts. Science of the Total
Environment. 2021 Sep 20;788:147811.
Abd EI-Monaem EM, Eltaweil AS,
Elshishini HM, Hosny M, Abou Alsoaud
MM, Attia NF, EI-Subruiti GM, Omer AM.
Sustainable adsorptive removal of antibiotic
residues by chitosan composites: An insight
into current developments and future
recommendations.  Arabian journal of
chemistry. 2022 May 1;15(5):103743.
Yang Q, Gao Y, Ke J, Show PL, Ge Y, Liu
Y, Guo R, Chen J. Antibiotics: An overview

AR

29.

30.

31.

32.

33.

34.

35.

36.

37.

on the environmental occurrence, toxicity,
degradation, and removal  methods.
Bioengineered. 2021 Jan 1;12(1):7376-416.
Dutta J, Mala AA. Removal of antibiotic
from the water environment by the
adsorption technologies: a review. Water
science and technology. 2020 Aug
1;82(3):401-26.

Haciosmanoglu GG, Mejias C, Martin J,
Santos JL, Aparicio I, Alonso E. Antibiotic
adsorption by natural and modified clay
minerals as designer adsorbents for
wastewater treatment: A comprehensive
review. Journal of  Environmental
Management. 2022 Sep 1;317:115397.
Hasani K, Peyghami A, Moharrami A,
Vosoughi M, Dargahi A. The efficacy of
sono-electro-Fenton process for removal of
Cefixime antibiotic from aqueous solutions
by response surface methodology (RSM)
and evaluation of toxicity of effluent by
microorganisms.  Arabian  Journal  of
Chemistry. 2020 Jul 1;13(7):6122-39.

Yan W, Xiao Y, Yan W, Ding R, Wang S,
Zhao F. The effect of bioelectrochemical
systems on antibiotics removal and
antibiotic resistance genes: a review.
Chemical Engineering Journal. 2019 Feb
15;358:1421-37.

Ahmed MB, Zhou JL, Ngo HH, Guo W.
Adsorptive removal of antibiotics from
water and wastewater: progress and
challenges.  Science of the Total
Environment. 2015 Nov 1;532:112-26.
Homem V, Santos L. Degradation and
removal methods of antibiotics from
aqueous matrices—a review. Journal of
environmental management. 2011 Oct
1;92(10):2304-47.

Derakhshan Z, Mokhtari M, Babaei F,
Malek Ahmadi R, Ehrampoush MH,
Faramarzian M. Removal methods of
antibiotic  compounds  from  aqueous
environments—a  review. Journal  of
Environmental Health and Sustainable
Development. 2016 Jun 10;1(1):43-62.

Yu F, Li Y, Han S, Ma J. Adsorptive
removal of antibiotics from aqueous solution
using carbon materials. Chemosphere. 2016
Jun 1;153:365-85.

Sanganyado E, Gwenzi W. Antibiotic
resistance in drinking water systems:


https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

OLen g (Jliwsg puw (M

38.

39.

40.

41.

42,

43.

Occurrence, removal, and human health
risks. Science of the Total Environment.
2019 Jun 15;669:785-97.

Wang X, Yin R, Zeng L, Zhu M. A review
of graphene-based nanomaterials for
removal of antibiotics from aqueous
environments.  Environmental Pollution.
2019 Oct 1;253:100-10.

Li MF, Liu YG, Zeng GM, Liu N, Liu SB.
Graphene and graphene-based
nanocomposites used for antibiotics removal
in water treatment: A review. Chemosphere.
2019 Jul 1;226:360-80.

Cuerda-Correa EM, Alexandre-Franco MF,
Fernandez-Gonzalez C. Advanced oxidation
processes for the removal of antibiotics from
water. An overview. Water. 2019 Dec
27;12(1):102.

Lofrano G, Pedrazzani R, Libralato G,
Carotenuto M. Advanced oxidation
processes for antibiotics removal: a review.
Current organic chemistry. 2017 May
1;21(12):1054-67.

Malakootian M, Yaseri M, Faraji M.
Removal of antibiotics from aqueous
solutions by nanoparticles: a systematic
review and meta-analysis. Environmental
Science and Pollution Research. 2019 Mar
1;26:8444-58.

Burch KD, Han B, Pichtel J, Zubkov T.
Removal efficiency of commonly prescribed
antibiotics via tertiary wastewater treatment.
Environmental Science and Pollution
Research. 2019 Mar 8;26:6301-10.

44,

45,

46.

47,

48.

49,

50.

Bytesnikova Z, Richtera L, Smerkova K,
Adam V. Graphene oxide as a tool for
antibiotic-resistant gene removal: a review.
Environmental Science and Pollution
Research. 2019 Jul 1;26:20148-63.

Ma R, Xue Y, Ma Q, Chen Y, Yuan S, Fan
J. Recent advances in carbon-based
materials for adsorptive and photocatalytic
antibiotic removal. Nanomaterials. 2022
Nov 17;12(22):4045.

Priva SS, Radha KV. A review on the
adsorption studies of tetracycline onto
various types of adsorbents. Chemical
engineering communications. 2017 Aug
3;204(8):821-39.

Ahmed MJ. Adsorption of quinolone,
tetracycline, and penicillin antibiotics from
aqueous solution using activated carbons.
Environmental toxicology and
pharmacology. 2017 Mar 1;50:1-0.

Jalali Sarvestani MR, Doroudi Z. Removal
of reactive black 5 from waste waters by
adsorption: a comprehensive  review.
Journal of Water and Environmental
Nanotechnology. 2020 Apr 1;5(2):180-90.
Arabi, S. Review on synthesis of NZVI as an
effective adsorbent for environmental
remediation. International Journal of New
Chemistry, 2023; 10(2): 134-139.

Akbari Lashoo, F., Karimian, M., Movahed,
F., Ghoreishi Amin, N. Developed
Sustainable Green Nanoadsorbents for the
Removal of Antibiotics: A Comprehensive
Review. International Journal of New
Chemistry, 2023; 11(1): 1-14.

Yy

e ilio 15 3l (S3slgmg Se anlilad



https://amfi.ir/article-1-109-fa.html

[ Downloaded from amfi.ir on 2026-05-20 ]

Sge 0l Bl slo by, 5 Suign 01 &) Cunglie Jane 43 (55950

A Review of the Dilemma of Antibiotic Resistance and Antibiotic Removal Methods

Mohammad Reza Jalali Sarvestani!, Mahnaz Qomi%3*

1Young Researchers and Elite Club, Yadegar-e-Imam Khomeini (RAH) Shahr-e-Rey Branch, Islamic Azad
University, Tehran, Iran

2 Department of Medicinal Chemistry, Faculty of Pharmacy, Tehran Medical Sciences, Islamic Azad University,
Tehran, Iran

3 Active Pharmaceutical Ingredients Research Center (APIRC), Tehran Medical Sciences, Islamic Azad
University, Tehran, Iran

Abstract

Antibiotic resistance is one of the major challenges in the field of public health and medicine, which has serious
impacts on the health of humans and societies. This problem occurs when bacteria, viruses, fungi, and other
microorganisms change in such a way that they are no longer sensitive to antibiotics. This reduces the
effectiveness of treatments, increases treatment costs, and increases the risk of transmitting antibiotic-resistant
infections to other people. To deal with this problem, various methods for antibiotic removal have been proposed,
including the use of advanced technologies in water and wastewater treatment, the use of new process methods in
the production of drugs, as well as the promotion of the optimal use of antibiotics by physicians and pharmacists.
Also, educating the community about the correct use of antibiotics and the importance of observing medical orders
plays an effective role in reducing antibiotic resistance. This article reviews and reviews the methods and strategies
of antibiotic removal, and examines the challenges and potentials in this field in order to take the necessary steps
to improve the current situation and prevent the increase in antibiotic resistance.
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