[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v30i5.10155 ]

AL C3VRAVA § S I PR TRy O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

VBN VYR by oo ,b VP11 yo ey Lo ¢ o 039

39 gl 9 393 0 gl S oo SUI (51> Slao g g S
S29.50 Sladlao {31 30 Higo 49 (Tl laio

Y . Y . . = . .o
SS9l (owgo ¢ (Sg 55 Juadllg

02> 5l ol Jbtegail 4t slacdly abiwgas 4 Sl 6500k 05 5 (K 510y sbml Julge o Fosas I jg stegail taeude
51803 50 (6500 3190 )3 5 (3lg 9 009, Camwsly e )l e (ST potign p abgore )3 adsl Kb g 09h o0 Latiie
Oley Do Gl (( Sucl 559 by 50 Sl G gl 4 Ml s Jalge alox 51090 oo dlml p920)5 50 9 iz
Spbie Glon (298 jongtial (Bib 5l attes ol e o plaaly 5 ol (Facl laas iz Wiy slagjs !
LSS o oS 2580 pietie loidy Ko Ji3le (55 g ofeinl idse dge (2alS Aliger aF el i
Do YU o5 1, Lo 1 TFF 4 aited 59 atinsd & Sice lgz 5,inf 10 i ygelee Yoo 090> amoco il |, ol
e (ogia o Col (gl Age 10 (0iS0)lsl Joe isrlom cal G Gl Joe cnimly 9 odsl s oo JeSss Lo
Sy5lse Qb)) (Fadly 5 59l o B3|

Sley 5o Sleyd slaghy, Sote 5 o2l R o paiS Gla)lnl Sk a4 Saegal Sle> sl o 1 S A
sl sloalit sgmg Lol Censs e 5 JToasl SlS lsa> slo oo j1 gt iy diend sdiiS SaS Lo 555 4 552 yioget
Gy oSl oo Bond o (Gloyd SLuS 5 g 39l e el 4 e (Bge g Ll (Sl e Gl o
Olyrl g9 4 (o09iS0)ll 4 alme Ghge laglytiiul Gl 0gd slaeld e n il Slided Glp celie Jae (oo
5 (6505 6loo o 5 iy ol Slgh Bml oo, el ool &amli (I 16 ol iy s VsSal 5 lgieiad)
318 (S (el Gl R0 sl 23Y Gloj Do) (agiSlgl 5l am 0d (6 e (loj e

e Ghge Joe g matinl ( 093G lgl G2 yieguil 1 gualS” sLvely

3o 30 (Kl cBlaio j9ysiinl 9 joyiognil oS Wl (>lyz Goged 5 Comdl . pwse Sloglr (Jaillel S5y 55p gl
FYAY-FANY (@) Fe N Fe) 05 Bgdo wupd (Si pole olBuily simgh cele alxe ()9 0 slartllan ¢ ol o

Ol sl Slaal Ol ez suged a1 ipl> Jho 3dss S lons 9 s2lolo Gides ¢S jyols 235815 (BB pole 59,5 -
2Ol 63,8 s 03,8 pgd 8IS (>3 i ¢S el 038515 (AL s pyle g S -V
ANV ASPEN ) 2 gy B9350 JAVAANISI@OMAIL.COM 1 (Si9 iSIl g ¢+ PAVFFPEEFY 2 als ((U giumo 53kauwy 95)%


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

Slalllas o Loys (V) aes cloxal [ B3 slavsly
balyd @ azg b laosls caslie (5pslaen il (9,0
bl o Akl ge a5 398 0 pure Su3elil 9 Sujln s
Sllgas oy 5 (A) gl oolainl e b oMl
)‘)3 oolaw! Sy90 ‘53).‘79 )5.’).“05..\." ‘_gl.o.ﬂ ‘_glj.v as ‘_é.l..m
bl baiss sl a4 caws Bagr sl Jow wilas 3
Slealy g S8 o5lasl Lo a lay ] (1) sictud oo (i
4575 o] SoeeliS (6,10,b g diied 48,0 4 g ke oL
Sl oo (V) WS (oo pdy GBIy asu)l5 Julow
sbodaly 5 b by, dddllas gy (olio sl 5 52
5 oyl Wgdoe dlaeld )lew nl Oloys 5 6Kl (09
Sl sl oot a8 5 5 sl Jae G yo Sl (n S,
S Sl e g 50 (weSlsl Jae (solen
Qlieyl 1) (Sl g jonetinl o bLS)I I (Jas (egiv
Joeo o9 cqilme Gige 3o Sansiimsl oo (V0) 0yl 0
sonsiel 5 s rtegnl slas L (1538ls, Cual (V)
Solozt 59 (nl Bo0S et 9 Sk G ) (Sdly Gl
250 B Skl 0 o &l 4 (5,0 Alis ol B
9ngl g jor gl Eedge Coeal 4 laxl e s

losls S8 (o) 990 |y (2l Shge

o oad ales SYlae 5l g9 Alie cpl 5 o

Science Direct, Scopus, Pubmed, _leMb! slaolssl
Lok eolaxw! Google scholar 4 Springer Science

Sl a5 o allie 11 Jold odds ooy p Yl dcgas
ool cdls e 1 YeYY Jlo BVAAS Lo 5l (S5 5 S
SlalS 5l solitul b g o5 allie V1A il 5 (5 5,0 allie
@lyee Ghge Joo g el (o098 lsl o yagail (ulS
5 ol ygxS1 (Ve Sl g w48 el o 3,15

1P+ 010 3o gy o yloudds ¢ w0590

e (ge 30 (Sl CBlaso 59 5 ghiml 9 192 yroguil (Lo Juro

Sl Joe 45 (0S5l 5 2 gl (Sl sla e

Sl oS oo S8 Shaiae (Sl 5l (AU e n gl I
2 Solewm opl Sy 9 S5dPl Glapasle b))
el 10593 0 @V Sl (5151 plealy 5 (U le ala>
SodisS ( (Slgsil 3lojl anl o ol s abais
Sl 8 895 Sy et Sy (o 0 S b il
anld ol ol o anllas gl el Slalllas sl Sglie
a5 Oyt |y bl Slilllas Ll (1Y) s caslin b
Sl 556 sladiges 331 iz g ols slxil NS & 50
Doy 4 Sle sbdse ulply s e )8
Sy Sy Sl sl (talesl Gt o 3Kl
Tz S s slapleys 5 gl 5k Sldbl Jyax oy
o das @S54 Bl 5 Slides (FF) wigd e ool
Slp Wz (S dlge Fi Cuz 50 5900 (S (Sl
@ (Sl (AU 59 n9mil 5 502 eguil 4 Miwe () jle Olojs
Wols Slow> slooe 5l plaSzmn ax 51 .(Yid) 39, 00 ,lots
Ot 5 pifedyeS alme (hge Lol i Jlow
5 b)) (bl con b dag e Sldlas jo colatwl o)50 &565
laJos onl 5o gy Sl 5 oldlhe ol ol
3Ly Sl DS 3 5l ulee Gl (oo Soge
ez 5 Lol gwaie JS5 Sl daglad! b (Sl
Sle ar glaess g o) b bape slaanTs el (sl
sl Jas 5l solitul (Jb ol b el oyl S>e8 551l
@bl e @ plme e Glaaly 9 U5 Sou b b e
5 SR dsl (St Shogas Suil Sl wiles
wly Ghratews Cebll by oSS ele>
oydise Sty Ol (g Geyed 5o 5 s> A pleal,
J by Slem ladoe o5 (cnlas 0529 0 e
5 Joo > Slapiens I (S glye 4 aily o
Slpinn Sl lodisS (F) aiS e 1) )] >l
S Ay ailes sl shls badoe cal sl sl oad

Jlas 5 alesl plosl Job )0 Cu e 5 @uls 1S5 colld

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (Fgp )55 0 Jadl -

V) o sy 53 05 5170+ /00 (o0 stesil (15)
am g0 )15 5l o 1) (S (pege 8,0 4 Slie 055 Y
» &l wld ol (S el )90k Jlexl lBOA)
08 wlee Jlodar Gaymegal 51236 55k pas by
ol 25 0 b 6osbl ooy cuz (Pl alblos
097855 GlaoaisS los (V+) v oo Al (>l 5l g
5 {TNF) 5055 sasas 359,55 956 5 (IFN-a 2)Y L]
SalSols lsicds gl (Y)) whodd iy Soe> o
Sl oy JUasl Gyl gleadlie 2bjl 0 Lol
3 (MAPK) e sauS s LS a5y, sskes
At 0y (Bib SILYVNT) 9500 Jled 4 50 faga]
ST g b ol b a5 cl b 9 rere (69,0 «olgdl
ol olyen odydeml il I e oltll slaalanly ad
5 S sloo s bl Lalse o odac 3l o1 stagail (YEYO)
o Jbrwgnl acl slacsl alewg 4y a5 conl (555,L o5
Py p abgme y0 adgl JSb 4 45 098 0 patie >
Slge 55 O3ly 5 059, Sesly mojles 5 Laplaess (S
Bedee Sbml pndSien 5 iz @S1Eks 3 sy0b
W ()59l 4y diasly Ay (sl A5 poioh p slas Lo
o Jl sl slo sk 23l 55 3y 535, LSocl
Tobw 3 &5 Wgdoe Fiie aSgrl Glaggesen &
ol iy ) el Sy e 5 o ool S
S edodi Il S8L g b da Sainz (2155, L )55 Se
5 9,0 ol duly 45 005 olyen (Seagilil SYMS g cac
a)ke 59 yegail sbml oS, (V7)) ol (5,9,L pas
Siinls silen) Sosls g005 obr o Sl
GRIPBLTY) 0 50 J s il d1so ST oin o0
39 (el (gl e @) Sl39,8 slagig il Gloj e
5 0bsS Sacld sbas > (S L Sl s po s
(5535 e g on S0 2agall (YA) (oly G 53 0l
2 ol 5 508 e Brae (V) wll ails 5o
Shosliiul g e yegal 4y Mol Slas alidl e il

Sl g o ail Oz slaansl 9 Sl e dooges

1P+ 010 3o gy 0 yloudds (o 0590

Ghge Joe )3 (098Slsl 5 jo yegnl W sla ) ploxl
e Gige Joe 65 B Cusal 5 L) 0 )lew 90
‘SALQ; ‘)ALAAJ daxlas Le 09)5 ‘_gl.m)l...ua A ool )‘)3 ).’a.n.\A
Slocis, el 55505 b sadyitie Jool cagy oYlis
e Ghge 50 egSlyl g e tegail Wl (i
Golews 90 ol olul o Lzo o, giSE i ve 5 Sl
Dy yud e dy dali g o olen
592 yhoge]
0992 & Ay i Al ilen S 5 gl
7 Toh g (mdge gyl YLl b Ygare o5 ol
4\.1.;....454.1 L{buT UL“" aS ol bb.o.b Lbu,.Sa.uLm ‘5:.....‘0
lacawsad o (GATA-binding factor 3) GATA-3
5o yhegdl JLL ol slo Jolus o a5l ¥ ,da T gla Jolos
Sl s el 0550 ot St sinsl & Miss ey
5 Jbyegail sloJoko o 1) baepSenle Ls GATA-3
e s A B e 4 Y olles
S oo ki Gloj g 590 4 Atsly & jg0as | GATA-3
@ 55 el (§ )l oty 5 jan )0 el (e 5 WS (s
Ju el ool 5o loonSsle by oulsss alos
Aol anily md e egail a4 Mk ol o Ll
53709l ilem Sty 9 590 b (SRS LLS)I ()59 5
Ole mubas poe g Thy sl Gl sl 4 atusly a5 5 )ls
2 db ) 5l 2B o jo Lyl Al sle Jole
Sluls Ojgoay wilyy oo Dluls ul (OVF) cnl 545 agul
Loy olaess jo b sbcens L boade! (Sle
O0) sl 2y ol Gles! a4 cuiSisa sbas,lowm

Wl oo reme Soigdgisanl 9 Dl ((Sgey90 sla,eS
il S abgme o Slals Gl pae b Ll 0uisS aseds

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

L (f’) Cw) o oolazl u...l...o.:‘ (_g)bs).’ o )55..\.9 uﬂla
Sagale by 31 yagail il 45 03,8 51 slanllas
L W.L..o;‘ ‘5)‘)3)4 o )...95..\41 MSL’ )‘ lags 9 IR ‘..\.‘>
@lme Ghge 55 smreenl Gl cex ol (Sl
w035, bz 5 5 gl Ul g p; gl lalad
0ols W (Slaw dbgms a4 p>, a5 Sy (FY) il
s regl U S aiS 5g 5 Cabesal sbml 1w o,
Wl cde a5 0,5 oolatnl 55 bole, Jow 5l oly
G 090 Sy 3 &S Lagene ;3 5o yeguil (G355 395
Gl o9l oo oolaiul o ygone 0 asjle (pl coias W
abgoe Cilosl abiwg 0 b lral (g 50 g yegail il
3,35 0 Dygo pe gl 8l Olkd L ool e Slo
Sideoal b gl oo 50 s yegail sbml (L5155 58 (FF)
asls 092y 5l S e egnl L Sle  Jslo
o9 & 393 Al LS 6ilen g9 alie o egall
53 Sl 5B gl il b (o) g)ls Sl g 0o
oo sloul 60wl LIS jebay (WS 51 egusl b anslie
Cbls 4.1.»..»94.: 0‘5"6" ‘) )%).mﬁw‘ U)‘ > 03>LC (YO) O3
(F7) ogei clall 00g, ,iile mhaw jo o) FLo 5l Slalad
L) oS ) (sbop By 5 5 <l oy
= (PSlhe S Sipe a4 p S0k n e S e Ve g0
JF Dy a4 pSelS op S e Ve 590 L)
allsy Job Ojge as o, FLG Sl glaskad ((FY) (Slao
Sgdon 039 yilie 4 (225 ja el Wl Cuz g
Blows s F hSs adu & L okl ples (F7)
Sopoh Ol 5 oad sbml (i gl glacenS

Sl bl o yge (8L g 50l

1P+ 010 3o gy o yloudds ¢ w0590

e (ge 30 (Sl CBlaso 59 5 ghiml 9 192 yroguil (Lo Juro

L oooe GYsb (20,0l (V) 35800 jorytegail 4 jlas
aS Sl ol olazel (YA) a5yls cbablone 51 e ] iz
wnnly iiten (Lioads a0 45 b 50 50 Stegail ol
&5 ORIB) e G agail 0929 45T (7)) el 39 el 4
by G yegal 9)l9e 55 (FY) 35800 (U5 53 (5)9)Lb
el gladely 5l SOl w650 5l 50 s
olbye & Mo o5 5o (Kl o IS plaess
el 039 el wilan (Slaes slagseen (a8 (L sl
silen () slagiedle layalligyml - plads
Y 023 o )3 5t oo 1) o e silie
g9l g3lwdoe la g,
Er 055 50 il @ OlFer s el slaoe alex
Slp S5k Jae a5 0ass )5 515 0,8 o)Ll oy
posyrosl Cly 5 Slelad CotS b a8 el 55 egail ol
Mooz e 038 SSgVIs,sS Lid al Y (g, Sl
Ssyegail oo Wl g 39, Y —V e b 5l ey 45 oo olxy|
Y Job jo aS oals (355 iz (VF) el 00y0 5 cnnline
aibe 9 yegail Dlals o Sludl pegasl cdly 8l )3 5l s 39,
(Y0) cwsl oad LS5 o i Ero o5 4l aY o
s ey 5 led B gyl B s Sllse>
iy 58,000 1, yogail il (aiST ) Kty Carhl oyl
S99 b S (o0 SEpiay (6395 4 355 Dy 4 g leg]
53 o regl S8l Cleasl alewgay Olgion 1) 5o tegal o
5 Selsen £55 ¥ & 55 eguil slaJue o) Al Lrall g
Selsen slaae )3 3gdse mandl (Selgyin) Solgen e
wlie gle> b gl plea )0 fegal (2lr Caleel
30 3gd g0 Sloml s plle Sl Bl 5l aS (Cons i)
obwil jeguil cél wlehd (Solga slo oo o a5 Jb
e sl slagise 4 il 5 b (Slas S5 ©je0n
Lol (5 )3 5993 o) S8l Sl 958 o0 g (e
5 (FF) plmo Gige po i (alliylejl Szs8 Sl 5o
P95 9 (TA) jrwen 3 aSly ouls (8,155 (YY) (5550 ge
il gz Eladllas 31 (6 ks 55 Cansl 003,535 53 (FR)

90, 3l g oauii laz Jegle L 1 ieguil CBL gy yieguil

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (Fgp )55 0 Jadl -

Dglen sz el 4 e (hlesy jo b ytegal (sla sk
sy 4 e egail gylem o IL-6 a5 005 (5,155
CATA-3 3yl Sy 25800 Ol 7S (sl
o IL6 e Uil ool 5 00,8 dl 1, IL6 ol
2 el (S Samagail 4 D Glhlasy rdge Sluls
(FASR) sl 59,5l g GATA-3 &Il S s p as
Gl Gl 5 osls alS 1y LB ol a5 (35l
5o g yegil 4 e (liley (rdge Sluls o IL-8
Si9yml 9 GATA-3 sl ey Salon S, coul
Hlio Slule o 1410 45 0n0,8 L5yl 0sd ol
dL-10 .0) wboo (ialidl 90 yegail & S oyl lows
5 ol o ol pailSs 5 o0l ol |, Joles oiay]
OBl o gl 09 oo Sl 1) 59 gl 2ty
15 GATA3 (35,2l il asilen (OV) 5500 IL-10 ol
wedien Jb el gla ok o IL-10 oLy Grl38l s
oo omldl e GATA-3 &5 ows S o)l
wgdige Thy lagSsnle ol ke 5 Thy slagSeule
S92 e Ofgrml g GATA-3 Sinsyw colad
Oller 5o (smd9e LS slu 5l (il e 5o Sl
Oi9r=sl 5 GATA-3 (plpln 05dce 592 5egail 4 e
Solowr Sy 9 jon Ole GRIF cue Cul (S
Slreads laan T3 5l (65l 50 TNF-0 aisl 59 tegail
9 Swde SIS shls g 0l o8l JSG5el5k 5 05905 3
dofdg iy abwy 4 TNF-0 can 35 030,k
b oaniS glaJshe 5 bajlsy Sl (Jld lacawsad
poelisye Jlog il sloshes ciS jo g 0l oudss (NK)
TINF-0 a5 oals ooy olas (OF) ogd oo aslils
Sl @b 5l e yegasl Jlog il sla sk (gel yods
O s s W ol ety ol s A oeSelml 0
Sl 592 tegil 3595L 5o el Jalge 51 (o oS w85 A
Cle G yegail 4 e U5 53 45 o3 S AF(OT)
Cosl lagpe g)len dye b lao gl o TNF-a
0k sy Celled gl Blis mle s TNF-a (YADY)

1P+ 010 3o gy 0 yloudds (o 0590

gy y cilizo 5la gl 55T g 592 090l Juko Cononl
Solew ol olm
@75 g yegnl Ul sl &5 dliSee Sllge> (o
plo @ Cas (Bag> sl Jow wilazs § 115 solatwl o0
oilail s o oyl Q) axted Coje cpaix slls laassS
obsS olo)l 5 wid 48,0 4 (458 ok Glealy 5SS
() WS ooy ISl 1y sy 5 Jelos 5 a3 o] e
e e Y
e soeSsn 5 i edlgils ade lasol T
Ol 009 dede conw Dl Sl eolgils cnl g g (e
il b low 5 )l b o Sllllas g1y Ul
yogl 8l asid pae () Cewl oal gy iegud]
st 8l S lee 4 aS (Blas oyha> jo caleasSTy
Jozd Rl s 4 Cesl (See w09 o0 Bl (anb
Sl pas b ailasls o 5o s ol cplpls abl el
shosliial aiciy b p Iy Jhegail Cdb jo Sojglsiel
SIS gy e sloyell Sl s alie 550,
Sluls cdpin 0 Yl &5 lapaslSe jl S0 B)b
S8l o (S1g) Jolss S (oo &Sl SiSgn yRegui]
NSVORELVR VL SO BN VO] RS SHUWIP I W N L | JERLOPR Y
Solow orl P38l S50 lp Sl Sladobe Gl polie
€85 8 i 350 56 Solese Olye Lol wild
5 Jhgesr 5 o el (b e 0 Sdee lul
5 oobml g0 et oS lie wowie Jsbe (glapesilSs
losol bl (Jozot (15 s 45 5l 5oy yrogail oy
polde aS ool dlgiing je pegail (g lew Sl jo (s045
4z Wl pe Golom Syt o Cenl (See B sad
ol S paie (53 05 e lasol Sl 4 ok
#5556 00 b mtegal Sl plpredr Sl (St 15 anl
5 &Senl s 4 pgata il L3S il
A agail S8l 5 oar el e o JolS 0500
IL-6 o)l )lew opl Gty g ol (s> 0 (gloves
0, 5 moge (JES o a5 ol Thy Senle

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

goba Jlolie 2alS joyiegnl @ S 0l 0 crlnle
Sgi e oonlie LOOH jlsline (iulj8l o laglos] ool
e owd ool 4325 Jsies Lulul PON-1 .5))
PON-1 .aitus LDL cetlsyy il 5 LDL o s
9 35 (o0l [ 1319 S Lo uilaeST o sl pdiins 55l 4
sloss!  Gledd 1 il sl SUls cnlul
opdle (V) an3 so 2alS LDL faraslipST g sy gun
30358 slee |, a3ty Sl JgyoudS jiws PON-1 (cnl 5
(FY) 05 o ciblons s ygeslinnSTyy il 4o HDL
S55o5T o il PON-1 Lasgs HDL ygemsliesST lgee
(FF) WS o Lais JgydS usSxs Jl s 1, HDL
ool PON-1 Lo HDL logeST 05 collsb iz oo
oorl 5 Sl Gl Yhasl coles jo (FO) vgd e
GRalS Ceul (Sten 59 yegil (ilen S pin 50 gilaS]
D83 s |y o B lawgie jos Xeguil ;o PON-1 coled
397195501 b (3T Bl 5l g (Sl S 512 (oho (50953 1)

S Cwl Glygal Splie Glew (295 j9nea]

Sl o5 (BMD) lgseis] gose slge rals alwgas
SnS s a5 BFEY) ssi e Lt Slsiuly Ses
5 Oyseles Yoo sgam (FA-Y ) ams e il 1 olgsnd
PRESAISIVA & GECERUCOMESSFSVPRCOM PV VOV FESY JUOU g
Gl SrnSs (VVYY) oo oS Jlo 00 Y ob;
Mie o8l @y 1) golasl S b o pgl 51 (L56
Jo 50 55 0l see 5 Syo s 5ed Ol 5 WS o0 Jeerw
SrSiay Slp oy G,y drwgi cnlpl sl Gal38l
) (s> Sl dxslr 50 (908 plaieds jopaiinl loys g
aS oads ools L (V2 VY) v oo H18 ioled (Byre o
OSoe 39yl 2alS 5l (LA Gl polis als sl
Sl B8 pi slacSnle o (LRlEL ey col
olie AalS wais 5 med (YY) 09d (S (il
ool oals saalive Sl slocs Lo 51 (il )0 (gl

ijyw|)5|45w|u])§aw45

Swgm pae a4 i ool B3 iy Gl sl

1P+ 010 3o gy o yloudds ¢ w0590

@17 Gigo 53 (Sl Blako 59 5 ghimsl 3 592 pioguil Sl e
3 oz (el dbiwgar o5 Cl 1S, 5 (Sl
odle L(OF) el Jie Sgy yegail Blao Oluls cé iy
S92 regl & e oljlows pya )3 a5 oud o0l (LaS cl 5
A 09,5 b anslie )5 (Glom adsl Jo1ye 5o (pgasa)
el ool el anld o iz 5 ol VL gl
ol 5 2 Slillae (BOLF) WS o =S Lie sl o
TNF-0 a5 SlaS 5 b oloys a5 ol olis (sare o5
25 oleys s b ke | Ssesal Cdyin Wlsie
Ol Gmal38l b 5e yiegail dswgs aS oalylaie (OV.OA)
Oan Jold Lol 8 pt slacS bl 5 Lajly Sl
Lo TNF-a 5 IL-6 O g5 lbiawsise oloowd dl>
ool BB p (S ooby weled (Byb S (0) el
“3UgeSlen 0500 3929 502 yagail (559095095l 5o guilaans]
I n onsm) & anls w3l o (PON-1)
Sz Sesnsmd OsewlaST las ol (HDL)
Mo Gl jo a5 0205 3,155 S e S5 o> (LDL)
PON-1 c.lld zoha ()lory s han) jou itagail &
LOOH) s senSlngpne oo 5 bl tals
Seals SO wlansls S 09,8 A G lolixe olidl
Sl 392y Sylem dloye 5 PON-1 collsd oo loline
G2l Smyeel a die (b5 yo a5 end 5 1S
ol o ialil g HDL mhas g PON-1 codles (o folins
s LDL wyeSsy b Jopds  [LOOH
o] 45 00t 55 (B +) wlools i 135S 500)
ol S3ede3sly )3 oS eS8 (Bl )9S S slacnS]
eeSlpge ol &5 et AF(FY) Cwl len
@M (U (Blio b ;o jlaeaSTy (e5bolS 5 JBga s
bl (s)loline aalS S 09,8 b awylie ;5 59 5tegul
5 9T Gladlasly JeSas 5o ot G2 o] g9 2 &5
Slalllas iz en (F1) wyls (ROS) Jlab o 5emaST sloaisS
el Son (ROS) Jleb cy5mST sladig a5 wlools oyl
ol (Blas opax )3 Jagail sla Jobu (Soimz 5 o,

Wgbr 69,00 g j9 gl Sad SO el oS a0

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (Fgp )55 0 Jadl -

audly (Sl VP 6 VA i 50 W gl o (sl stg

I Y S I
goalslh alo slagtse s alnly (AT W5 o
Slr (o985lgl Joo 398 oi 00 (rmle (Sl 2 (Se
O (AF) 05 go ool olyme ige jo (KWL W
Gl (o8B egiS)ll Loy 5o esle plyme sla e
D) &S oo Lyl (Sudly Jow pa il (gl oages
=z Esh & (Sale VIO 350> s 5o (2o sla e
Molee S (Sl gl a4 (Sl Ve sgux o o
Sale VY B Y o b e slaige LK L(AYAP)
OlFise &5 8y 0 )R (Pl St (a0 )lgl Joe s
BL;@LQ‘\U?‘k;iau?)'ljswfssu)‘é)’l.gfgl)ﬂ
logise (AVAL) s5ai gaiypenis Sale 1 51 5L
A (lodas gae hls ol 85l 568 e b o
Sl slaJae jo slanl ly 1) gl wlg as
! 5o Jlo (sl a3 (o Sguzme (Kl Blate g gt
(S loinl (SBgd Ceand )0 0l Gliee (s 09,8
Tag.\> A oy oletenl SBgd Cand g 00 slooype
ol 5o (AR=AY) Cel 35, 45 sieg,Sae O/D 5 F/)+ YA/D
odd ol (cogiSoylsl ar Grly ;0 (e BT s 5,8
Vo@lme slagise o YsSily olbls)) (il wilea
Ay Glime cdedy Conl Sae AT 04 oo cdlise dasle
slaghye b awlie )0 plir e Glatse S
P YL e 5 e ogdle (AD) WBL S (2lee
o ylgzeiwl folocass 51 Glim ol £ 5 olie sloyige
9 YsSely plesal ol it eSOl Sl e
boalie )0 pe5 Glooge ouizpd 5 SpS5 sl
oz 15 Wl S Cembes sk slaglsie
slr 2o Glagbas 5l (G 09,5 (nl oollasl Slasuis
sl slagise 3 ATAY) sl jladar 052l
5 (AN wboo Rals (Sl pits 0y 0le VL7 G b
5 o0 Srose (I plyril Gl Al s T,

5 VXY Sg0m 0 cad e oy Glysel Sl &b

1P+ 010 3o gy 0 yloudds (o 0590

V) 098 o0 plosiinl a3k e 5 Ol 5Lk
Mg e Slagy 9098 4T ouBASLD g9 4z 5]
Shom bl digd oo 53 (9 5 a5 GRals el b (e
@hme slagise )3 Giarl Ogeyse Ol SRalS
VO) oLy 5o (Kb 5l e g (VF) oad 09555l
S eddiplyie e €5 039 2 ZFSE Gl
JoS 5350 (o (27 8095 GIBIL B39l Srals
slapyaiw 5 ¥ g <ol calewdly slavd hlsn
Gepssml Sla sl Jow (YF) conl bls )l o Sgle
oy sespaly g lahs) dalllhe lp (wlie slayl]
5 odlsl Wadee Shaeld ilen (nl Ol 6Ky
Slp oot a8 e gladoe G yo QB (i pml,
Sl 2o (hge 5o (oS lgl Joe sylom cnl sl
@ 1) (sl g senertul o LU I (Jae (egia oS
olejle sloJasllysiws Gl 2 (Vo VY) 55100 (i)
oo (fg calime (hge yo jomgtial Jae g)lo g 1as
Sl (Kl Blae g p gl sbwl sl Jle Sl
e 3 (0Slsl o 1 (S8 el 55 el (VY)
(Bone Lo0ss) ;lssiw!l polie gials 51 sodss oo
el Olasin a5 cwl Gig el el Cdle
ogdle (VAYQ) was o plis 1) (Kl 51 ey 59,95
ailesr  goawin Gloye OloS 5 fde s
Olays 5 Conde 1y Vgane L Oblind s 5 a3 il
Lol 8l Gl Olsse 4 it oytos 58 5550l
sl (ogiSo)lsl (2lee Ghge Joe )3 1) jenerial o
Slp g GSg, (FFAAY) e 2L, (295
I ol b el oa b3, ol&ile;T 5o 59, siul Loy
Mo shls il Ll o ] 5l S sla! ol
53 lee ol sl po st Jelge 51 (B adls oY
O colsFil ggi Sl o ool Jels b Llyn
Do 53 Sglds 5 (eeiSll Oley He (2o et

AAY) it agiSo gl alosil e

o g0 30 (09550 19l 5y cewlio (o ol

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

Ghr Ghgy 0 I plnil 1) (oegiSo)lsl Jae g 0,5 oolinl
S b AA) el poe hp SO Alsdy vy (oSS
5 >z Ose Jsb 3gd e 00lo B (AN - 0) (Jsb S
S w54 Sl obsS (hg) (al 50 02 e ley e
e JU Rl LV 2T Ggy A5l S g aBs Ve
YF 10 jo 9 Syo Glie 9 (V01) 0sls g w5168
OF) el ons o)l IF Y e Jsl cels
e sl Ghe) ol sl @l (hYs 55 e Clas
o Alwgy Cowgy by B9, )0 S (oo Gl 1) (5055l
Lis V) ol iy (o 90 (V0 0) Loy a3 )0 (o
Gt 99 LGV Y) 09 e ools iy orile ity i S
O xS a4 Do 5o s sl o Slpiiey (Sl Sy
boawslie )0 eizred 5 s g3l ODlae &5 4 by,
alin ;0 VO B V) Camsgy iy b eday Lo 4o 3y S
o aade Ve 3l 508) (Al ol Dok g (el VY L
o o) pbdl g elsS (akds VO Gl St bl
Ceol Goy, VE B Ve L oaslie j0 59, Ve U Q) Jayyw
Goye hive Lol [0 Cavgy by 3l e (Vo)) T 4 )
gl oo Al laess g 0ad,¢illd baplaess o>
B 8 oo, sladg a5 il blay Wb oo)lgen
B Ay 9 b odliae daylaess cuilsyy 5 e Vg oo
wix BB e & B L Sy 9 C-F (L Sese) o2
slacisis 595 5l S olr lp Wedoe s (+-F (5LL)
YO 550 b bl 5 Olgiee Az 3l om Sl
59, O Do lp LSy Celw WY e 0 SelST 5 05 e
(FY) dgai oolatwl gMae J>lo & g0
Olgrinl g g5 ool
S s ilizee (g b (plme Shge S0
DYl plegeial 4 JIS5,55 plozend Sl (6 peiie S sl
Olgel 58 50 JYsSp plogind p Jle gl e
4 (G gl (B9 Al g (a5 slao e
Slgzeiad wol p odle (Ve V=VY o) Canl/Y e g/ LY Tsga

Slozeenl mals 5l Sglite slagSIl YeSol 5 lgseinl 9 JIC3 565

1P+ 010 3o gy o yloudds ¢ w0590

e (ge 30 (Sl CBlaso 59 5 ghiml 9 192 yroguil (Lo Juro

ods oals Lid (AVAY) sy 0 59y 50 yeg,Se )l eSS
@ b e ol B oo bl slaige o &S
St St g S5 Yol Slbls)h 5o netl
@labee JS5 a4 asilesy,S S5O 5l VeSS lalesel
oo Ve B ¥ o b o clobse b duglio ,o (auils
3 e sl hge )lae (] g ogdle ((AD) 598 oo Sl
599105 sl Sl 5l (U g shls (Sale A G 7
Ay doe g pae JBT(0) aies ol 5 oy yo Syl
O b @lme slaise 5o cud e e g Olstel Job
o bge 5o Lol ot canlive ole A 51 VL 5 olo # 51 S
Sylse (AY) Coul o0ii oays oo A B F s b o
Sl g Blas a5 el ] a8 slprin YU 0 5553
sonsiil Slalae s oolitul gl alee sl ige (o
A G b ol lahge ol ole 4 5 7 sS4 b
oaliolonl 59 matinl dallas g 09555 lsl Jow (sly ole A 5l
e L R e e
S ool el bgls e 5 oSl @ alme
bawse il adlae gl pud SYsb alex 51 oSlse
Shom &S Sepemiel BT calpln «AA) o)l o o )
093l 9T 5l Sl (w05 a0 a9yl
WSy ol egdle ((AD) 0ublal g il U oogl 3L
Ol b anslie )0 JIG5,55 plgteinl o5 Gwly ol
S99 ole A 51 VL o b (ol lagtge jo VeSS
N
Sl 2 )
S5 b @lme glaghse bl (2l el ol
Vo590 B (npdlly g (pSskS 2 p S ke Vo 590 L) (el
iz G Slhe JFI Opgod (p50LS 2 e S She
S hide Aol cangy e (AF) aigd e oold
AN Jgbl g SISl G Se IS S5 L g eadicals
055lgl L(AY) 09 so Sere wS ol b g ead ol Sl
JB iy g (oSS p ) 90 b @le slaise 5o
eSS G Sl Ol (oo SE By, 5o Sl

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (Fgp )55 0 Jadl -

SB35 b e i ol gl (08 5 (Sl
g0 odmlive (o095l 5l s 59, TFv g 59, VY- LA
Oledial e ldiwl zals s (0 YAIFANY)
5 S Dl SYsSl pleteal banslie o IG5 )8
bl oz ol oo e jsbay (VVY) col Sareal
WJES,55 lseinl b aolie jo VoSl laseiul a5 ogas
w3 oo fwl (oS lsl (Al Al 4 Srm g e
JWises @lme (Bge 50 jepsiinl SlidxS sy 5 ATAA)
D98 oo Slaeld Cuvlio 0giSS gl

3 om 39095l ol Cudidge Sl (sl p3Y (yloj ke
s FSlgl

izl byde (alidlo g lsl 5l e e Shse 0
el ol o gl JoSas b anlie jo plesel

YoSly plotetal (S pia) lolins (2al5 098 0o plosetal
5 Ol OloFl (85 (Sl plgul Slgd Al o
o ey Frog Ve AF ClidS L e Sa (605 sl e
ST 5 im AV A A F) el 0 oualicn gt |

ploy a5 dwyoo (GHU Comdg @ (et LS5 5 il
doe a4 iy o (90 )0 Ol @ ey ln p3Y
59, YV B Ar Slej 6l 5 ol Dglaie Sl pics
o= V0 gy 0995 50 el pals (FFVA) 0ed o Jolis
30 OV oo plggaul GBed Al jo c0s5SS gl
S5 Sbojge Loy ;3 (ogtSlsl 5l TV s, S50
oo (b Camsg 4 () ) Glgzeinl 9,5 5 (V- 9)
Gl el 5170+ malS sl p3¥ ey aS ool 5158
59, P BV Sodye pletiial (SBg Aml o (gl
59 YV BAA o) plsial (53,5 9 (505 soojge 53 5
Sl ) sl o3 e ol 1 1T)
Sy Hlggl B8 Al cogiSsll Cllaie Slgil
el SnolisS Bl (gl sl Lmb oy peslio

olgian! dus ol

Il s il 53 laglgzil r pogiSlsl T
Cowd 5l o 505550 gl el 0 egdle «(AD) s LSS

1P+ 010 3o gy 0 yloudds (o 0590

IR oz 3590 b 50 &5 wams (oo HLAS (eSS lgl 5l e |
WSS o0

Yol lgminl

S8 &b 50 VSl plggeinl w0090 )lol 5l
G oy Ol 5 605 lao e (SIS Slgseil
OlyFel e i oo Lad ) letetul pals 5l (Sslise
LA ag0 b S ys el SlBss amb o 1, VoSl
CodS L /A sgu> 10 5 505550l I e 5g, A cBdS
e (NN b oo 28l (0giS)lol 51 g 59, OF
359, A B <l L ) plggenal jo VoSl olgsen
Wb oo (iS00 dga5 10 59, VAL SIS L g YD dgu
b 5 Sl 5 39, YF B (1) Sliee ol 85
b a8 sloosge o YsSals Sleieial o> (A1) ilo o
Gloigy oy ;0 0 090 B g 59, YA ClbdS LAY dq0m
DY+ 5, 5 (0°) Sl ol 5 adiso LsalS YV- b VA
B nlply 100 wlaoo Sl (agiSO)lgl 51
Olyzal GBg8 Al )3 (00giSo)lgl e Glgstl
Pt (605 o 5 Ol ploFiul b alie jo Sub)s
HQRY PARED RV VY FRUI

JB 595 ol

ghe 3 gl el Rl e (eSOl
3 ol LS55 Gl s prizen 3 5,550
4 45 098 o0 JIS )05 lmial o pertuls o
SRS Rl s plgial Ygae slad Gl 4 e
s mals (YAMYYONY) o5 o SIS, st
Olset W Ygse 5y Opslone 50 JI5,55 5l o
58 JB,585 gl malS s 8 g Sonlis aSls
Bl o ecosiSelyl cdleie (FFVA) o9 o aid S L
S 59y V0 B JGS,88 plemeial Culs () lyRe
TN sgam j0 Lad g, VAL CBAS Ly (OVF) wiS e
b onl o Yoo 88> jolome JUG5 )55 9l mhaw el
Sals 3 Sk g (N0) Wb a5

B Lol o Yoo bam 85l 5 IS5, lemel

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

Sluls cérin o Yisl o5 Slbpadle aes

S8l (Sl Jels S o S lie Sdgn yagu]
o (s A5 Sl 0 el a5 00l 0uiST egul
Sotor 0l 555 S0 sl ool slaJshos Gilise solie
8,5 58 eear 0090 56 Ssleser e 4 gl wilsh
5 dhgesr 5 Jsho (el (b e 9 Slee
g obml o sege S lie waxe Jbh slapeslSe
Ol 50 s resnl SlaJoe aloz 5 )ls 55 saguil w8ty
839 o> S8k il b g0 )0 il 4
e wsilee Sige wiler Bl SasS by
Sl coz cnl 2 odle 3,5 0)La1 (39555 5 fmos ()9
g 0,5 odlitul 55 ladle p Joo 5l Olgion G2 gl
b 5 a9l Gl g oy sogail labad cila]
Gloplail GLbl iz ol 5 0 (S Ehlae s,
Sl Abewgty Olgn ) s yegnl Grizes g Sl (oSS
oo @ 0ges cldll 03, uilie mhaw 50 @ ELE I (Slakad
Glom dlml o o glagob il Jlzml i
Cowl San B g polie a5 ouls slpiien ¢jgu kegu]
ool Il 4 ol dxg il v Glom Syl o
ool o 1 el 0ad S pete (5 (B8 e
b= lem nl Figl 0 b S egail Sole Glgea
O Jolss ogdioe seal Sepl Jdo 4 egasa wiil
$S9Kz 53 (slodes b yiegul Sl 5 oy el s
e oy waled ()b 1o ls 6ilew (nl S8y g olxl
3979 o2 yeanl S35l95deil 5o slonST il A 5
HDL « atwly mpl G (PON-1) V- ;L5sTyn o)ls
Calgg o IS o Sl LDL ypeaslapnSt 5l a5
S lors iy 33 55T oyl 5 Slaill a3 Ve
390l ;0 PON-1 cllled als conl San 99 yiogail
aS ol S @ piY Al j s mede | wad U lavgise
Lol s Jle 5 JTowsl SalS Sl slo o 5l g a5
9 Ol Sl s Faly o Sl slacalid 252y

1P+ 010 3o gy o yloudds ¢ w0590

@17 Gigo 53 (Sl Blako 59 5 ghimsl 3 592 pioguil Sl e
il (Gl 5dlie aillen (g (F 50 GlyFnl (58,
VAMAN) 558 ai o0 gboojge 5 oo
slaglyzinl jo glegil (8L fals oS sal )18
Lxboonpy w5 oleel sl plssel Jeld) sk
53 (s ploznl (GBgs &l 5 o, (lyteul (Sl
sbaglyinl uzes 5 boge slaplyenl b awlis
(AY) Sl Sy (0955 l9l 5l ey i TP U oo
slaplggeal jo Slodul jSpia fals (nl p» ogdle
howm aae ¥ cldS L oygs 5 Sodye o) o5l
P Somlbus 1 (Sl a5 058 00 osalin (00925l
(AY) ool (0930 lgl Blaite jgpotinl 4 )9S e (g
ok ab) Ol (SleFal ol 5 BL Gl yo Dolis
Sy slaplyinl o (SOlke 25059 5 Ol
50 od ovslive Wolas gl oyl Conl e it
ilplo AN aBl (oegiSo)lgl Jae o plytul Ghals
SB 280 aalllas 9,90 Gl Joe Dbl 6l b
doe pll 4l g, 4 ladoe don 15 ol z 54
Sge sl lsiiul Gl s lains >ls (A) WS ad
boosge Sy plygiul SBsd Al 4 olme
5553 (g 1 diie dgame ol plySial 5 a8
Shie 5l Wgyee sleden Gl yo (SSs Lol bli
Oz (AD) it LLS)E o Koo b Sk

5 S leojge (S gl (GBS Al
Os Sletnl lan b plimee Ghse yo ol (lseil
3 5 glaglymeiul 1ns aita (uld BB oLl o
Sl 4 i Combs Ll 5 olime ige
gt bl lsital L2alS (ol esdle (AY) 5l
dlie jo Sodye plegal SBsd Aml )5 oegiSy )l
odalie Jamw g 5395 ol) OlyPnl 5 6 o5 Sloospe b
ool jgpgiinl 4 (6 iy Comlas Gl)lo iz pn g 00l
oolitl dogi Llyz sl sz ol (AT cA-YY +)
EdaslisS Slallls gl S yo lsial g ol |

sl wmlss Ll e |y (casiSolsl JLisay 5955l

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

o 5e 9 Sk 5555 Juddllyl -

8 e, byl a5 cusls blaay Wl ojlsen s o
Gl &5 wes o lid ool zlicul wigd oo 9318
Gy O @ Sl a4 alme hse slag el
V7 om b oo (hge) (a5S)lyl plGo yo (ol o
S S dges sl oaibolll (lgsinl goi daws Fowlin
Aol gdos arog VSl glysinl 5l S aised)
ey Syl g mb 5l eolinul) Jaine olsse
IS Sloy Sae g (605 loojge Ly g oy Oyl
Solgl 5l am sy £ g YN T) oddig i (505G gl
5 Ol Olgztl ((Geud)s plosital (GBgd 4l (sl od e

(V9 ) Jolaz) o)l (K (505 sloo e &

Sy Sl 5 g Gharl Olme (8 4 le Shge
clie (oo (oo Ghge (0iSo)ll Joo B osd oo
Sz Pl plal 0gd slaels 5o periul Clides ol
G ey 90 b @l (hee 0 (oegiSo)lsl Jue Sl
S OlFer (ooSb gy 50 el plaxl LB iy 5 (oS
1 el 1) (o0gmSolsl Jos g 9,5 oolatnl (oS8 B S
Ol eoye e S Awgdy Sy (oS o gy )0
Somgy o Sudy by yd dgdes 0dls p Jsb i S L
Loy bl i o 90 by b3 0 S SO A
i G 50 WL osipe ool o (ol (2t Gin S
Shide &b )3 Cavgy iyl o 09dos Sleiien (Sl

sy baglaess g ol )slld baglaess Je> (§9,e

Sl 3 2o e clie Slaasls ) Jea
A b # &Sajlx)‘ﬂibm)o‘si‘)z@wywuw

=55l cslie (> s
5 STy ki s g5
S dgel lp calio Jlgseinl 40

P sy i Y
NsSal5 olyn)

S5 lrosee Ay 5 o) leiwl ( Sl ys lgeil

il sl glgmensl jo Y5Sul5 lgmcnl 5o (oot sl 51 ey 39l seslcage Gl (sl p3Y loj e Y Jgar

390 F S ol SBsd Al
SITAR Oy Ol (58,5
39,70 S5 lao e Loy

Sl Jbo (ol

2,105 095 128l yo o ,lad

1P+ 010 3o gy 0 yloudds (o 0590 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

e (ge 30 (Sl CBlaso 59 5 ghiml 9 192 yroguil (Lo Juro

1-Peters F, Reif D. Functional Materials for Bone
Regeneration from Beta-Tricalcium Phosphate.
Materialwissenschaft und Werkstofftechnik:
Entwicklung, Fertigung, Prifung, Eigenschaften und
Anwendungen Technischer Werkstoffe 2004; 35(4):
203-7.

2-Sheng SR, Wang XY, Xu HZ, Zhu GQ, Zhou YF.
Anatomy of Large Animal Spines and its Comparison
to the Human Spine: A Systematic Review. Eur Spine J
2010; 19(1): 46-56.

3-Reinwald S, Burr D. Review of Nonprimate, Large
Animal Models for Osteoporosis Research. J Bone
Miner Res 2008; 23(9): 1353-68.

4-Pellegrini G, Seol Y, Gruber R, Giannobile W. Pre-
Clinical Models for Oral and Periodontal
Reconstructive Therapies. J Dent Res 2009; 88(12):
1065-76.

5-Sumner D, Turner T, Urban R. Animal Models Relevant
to Cementless Joint Replacement. J Musculoskelet
Neuronal Interact 2001; 1(4): 333-45.

6-Liebschner MA. Biomechanical Considerations of
Animal Models Used in Tissue Engineering of Bone.
Biomaterials 2004; 25(9): 1697-714.

7-Cacciafesta V, Dalstra M, Melsen B, Andreassen TT.
Growth Hormone Treatment Promotes Guided Bone
Regeneration in Rat Calvarial Defects. Eur J Orth 2001;
23(6): 733-40.

8-Gomes P, Fernandes M. Rodent Models in Bone-
Related Research: The Relevance of Calvarial Defects
in the Assessment of Bone Regeneration Strategies.
Lab Anim 2011; 45(1): 14-24.

9-Bruner-Tran KL, Mokshagundam S, Herington JL, Ding
T, Osteen KG. Rodent Models of Experimental

1P+ 010 3o gy o yloudds ¢ w0590

Endometriosis: Identifying Mechanisms of Disease and
Therapeutic Targets. Curr Women's Health Rev 2018;
14(2): 173-88.

10-Lin X, Xiong D, Peng YQ, Sheng ZF, Wu XY, Wu
XP, et al. Epidemiology and Management of
Osteoporosis in the People’s Republic of China:
Current Perspectives. Clin Interv Aging 2015; 10:
1017-33.

11- Diez-Perez A, Adachi J, Agnusdei D, Bilezikian J,
Compston J, Cummings S, et al. Treatment Failure in
Osteoporosis. Osteoporos Int 2012; 23: 2769-74.

12-Podgaec S, Abrao M, Dias Jr J, Rizzo L, De Oliveira R,
Baracat E. Endometriosis: An Inflammatory Disease
with a Th2 Immune Response Component. Hum
Reprod 2007; 22(5): 1373-9.

13-Tariverdian N, Theoharides TC, Siedentopf F,
Gutiérrez G, Jeschke U, Rabinovich GA, et al., editors.
Neuroendocrine-Immune Disequilibrium and
Endometriosis:  An Interdisciplinary ~ Approach.
Seminars in immunopathology; 2007: Springer.

14-Hortu 1, Ozceltik G, Karadadas E, Erbas O, Yigitturk
G, Ulukus M. The Role of Ankaferd Blood Stopper and
Oxytocin as Potential Therapeutic Agents in
Endometriosis: A Rat Model. Curr Med Sci 2020;
40(3): 556-62.

15-Nisolle M, Donnez J. Peritoneal Endometriosis,
Ovarian Endometriosis, and Adenomyotic Nodules of
the Rectovaginal Septum are Three Different Entities.
Fert and Steril 1997; 68(4): 585-96.

16-Buck Louis GM, Hediger ML, Pena JB. Intrauterine
Exposures and Risk of Endometriosis. Hum Reprod
2007; 22(12): 3232-6.

17-Giudice LC, Kao LC. Endometriosis. The lancet 2004,
364(9447): 1789-99.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (F9p )55 5 Sl -

18- Carter JE. Combined Hysteroscopic and Laparoscopic
Findings in Patients with Chronic Pelvic Pain. J
American Association of Gynecologic Laparoscopists
1994; 2(1): 43-7.

19-Doumas BT, Peters Jr T. Serum and Urine
Albumin: A Progress Report on their Measurement
and Clinical Significance. Clin Chim Acta 1997;
258(1): 3-20.

20-Jacobson TZ, Duffy JM, Barlow DH, Farquhar C,
Koninckx PR, Olive D. Laparoscopic Surgery for
Subfertility ~ Associated with  Endometriosis.
Cochrane Database Syst Rev 2010(1); CD001398.

21-Dickerman RD, Pertusi RM, Zachariah NY, Dufour
DR, McConathy WJ. Anabolic Steroid-Induced
Hepatotoxicity: Is it Overstated? Clin J Sport Med
1999; 9(1): 34-9.

22-McKinnon BD, Kocbek V, Nirgianakis K,
Bersinger NA, Mueller MD. Kinase Signalling
Pathways in Endometriosis: Potential Targets for
Non-Hormonal Therapeutics. Hum Reprod Update
2016; 22(3): 382-403.

23-Schall TJ, Bacon K, Toy KJ, Goeddel DV. Selective
Attraction of Monocytes and T Lymphocytes of the
Memory Phenotype by Cytokine Rantes. Nature
1990; 347(6294): 669-71.

24-Dehkordi FM, Kaboutari J, Zendehdel M, Javdani M.
The Antinociceptive Effect of Artemisinin on the
Inflammatory Pain and Role of Gabaergic and
Opioidergic Systems. Korean J Pain 2019; 32(3): 160-7.

25-Javdani M, Barzegar-Bafrouei A. Systemic
Inflammatory Response Syndrome Due to Surgery

and ITS Effective Therapeutic Approaches. Journal

1P+ 010 3o gy o yloudds ¢ w0590

of Shahid Sadoughi University of Medical Sciences
2614-34.

26-Tokushige N, Markham R, Russell P, Fraser IS.
Nerve Fibres in Peritoneal Endometriosis. Hum
Reprod 2006; 21(11): 3001-7.

27-Missmer SA, Hankinson SE, Spiegelman D, Barbieri
RL, Marshall LM, Hunter DJ. Incidence of
Laparoscopically Confirmed Endometriosis by
Demographic, Anthropometric, and Lifestyle
Factors. Am J Epidemiol 2004; 160(8): 784-96.

28-Missmer SA, Hankinson SE, Spiegelman D, Barbieri
RL, Michels KB, Hunter DJ. In Utero Exposures and
the Incidence of Endometriosis. Fertil Steril 2004;
82(6): 1501-8.

29-Moss DW. Physicochemical and
Pathophysiological Factors in the Release of
Membrane-Bound Alkaline Phosphatase from Cells.
Clin Chim Acta 1997; 257(1): 133-40.

30- Missmer SA, Chavarro JE, Malspeis S, Bertone-
Johnson ER, Hornstein MD, Spiegelman D, et al. A
Prospective Study of Dietary Fat Consumption aand
Endometriosis Risk. Hum Reprod 2010; 25(6): 1528-35.

31-Kitawaki J, Kado N, Ishihara H, Koshiba H, Kitaoka
Y, Honjo H. Endometriosis: the Pathophysiology as
an Estrogen-Dependent Disease. The J Steroid
Biochemistry and Molecular Biology 2002; 83(1-5):
149-55.

32-Ozkan S, Murk W, Arici A. Endometriosis and
Infertility: ~ Epidemiology and Evidence-Based
Treatments. Ann N Y Acad Sci 2008; 1127(1): 92-100.

33-Clegg DJ. Minireview: The Year in Review of

Estrogen Regulation of Metabolism. Mol Endocrinol

2012; 26(12): 1957-60.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

34-Maas JW, Groothuis PG, Dunselman GA, de Goeij
AF, Struijker-Boudier HA, Evers JL. Development of
Endometriosis-Like Lesions after Transplantation of
Human Endometrial Fragments onto the Chick
Embryo Chorioallantoic Membrane. Hum Reprod
2001; 16(4): 627-31.

35-Nap AW, Dunselman GA, de Goeij AF, Evers JL,
Groothuis PG. Inhibiting MMP Activity Prevents the
Development of Endometriosis in the Chicken
Chorioallantoic Membrane Model. Human Reprod
2004; 19(10): 2180-7.

36-Sharpe KL, Bertero MC, Muse KN, Vernon MW.
Spontaneous and Steroid-Induced Recurrence of
Endometriosis after Suppression by a Gonadotropin-
Releasing Hormone Antagonist in the Rat. Am J
Obstet Gynecol 1991; 164(1): 187-94.

37-Rossi G, Somigliana E, Moschetta M, Santorsola R,
Cozzolino S, Filardo P, et al. Dynamic Aspects of
Endometriosis in a Mouse Model through Analysis
of Implantation and Progression. Arch Gynecol
Obstet 2000; 263(3): 102-7.

38- Steinleitner A, Lambert H, Suarez M, Serpa N, Robin
B, Cantor B. Periovulatory Calcium Channel Blockade
Enhances Reproductive Performance in an Animal
Model for Endometriosis-Associated Subfertility. Am J
Obstet Gynecol 1991; 164(4): 949-52.

39-Rock JA, Prendergast RA, Bobbie D, Green WR,
Parmley TH, Dubin NH. Intraocular Endometrium
in the Rabbit as a Model for Endometriosis. Fertil
Steril 1993; 59(1): 232-5.

40-Cummings AM, Metcalf JL. Induction of
Endometriosis in Mice: A New Model Sensitive to

Estrogen. Reprod Toxicol 1995; 9(3): 233-8.

1P+ 010 3o gy o yloudds (o 0590

il (ige 33 (Sl Blaio 39 gl 9 592 yhagutil ba S

41-Katsuki Y, Takano Y, Futamura Y, Shibutani Y,
Aoki D, Udagawa Y, et al. Effects of Dienogest, A
Synthetic Steroid, on Experimental Endometriosis in
Rats. European J Endocrinol 1998; 138(2): 216-26.

42-Yao Z, Shen X, Capodanno I, Donnelly M, Fenyk-
Melody J, Hausamann J, et al. Validation of Rat
Endometriosis Model by Using Raloxifene as a
Positive Control for the Evaluation of Novel SERM
Compounds. J Invest Surg 2005; 18(4): 177-83.

43-Fortin M, Lépine M, Merlen Y, Thibeault I,
Rancourt C, Gosselin D, et al. Quantitative
Assessment of Human Endometriotic Tissue
Maintenance and Regression in a Noninvasive
Mouse Model of Endometriosis. Mol Ther 2004;
9(4): 540-7.

44-Fazleabas AT, Brudney A, Gurates B, Chai D, Bulun
S. A Modified Baboon Model for Endometriosis. Ann
N Y Acad Sci 2002; 955(1): 308-17.

45-D'Hooghe TM, Bambra CS, Raeymaekers BM, De
Jonge I, Lauweryns JM, Koninckx PR. Intrapelvic
Injection of Menstrual Endometrium Causes
Endometriosis in Baboons (Papio Cynocephalus and
Papio Anubis). Am J Obstet Gynecol 1995; 173(1):
125-34.

46-Di Paola R, Fusco R, Gugliandolo E, Crupi R,
Evangelista M, Granese R, et al. Co-Micronized
Palmitoylethanolamide/Polydatin Treatment Causes
Endometriotic Lesion Regression in a Rodent Model
of Surgically Induced Endometriosis. Front
Pharmacol 2016; 7: 382.

47-Javdani M, Barzegar A, Khosravian P, Hashemnia
M. Evaluation of Inflammatory Response Due to

Use of Controlled Release Drug Delivery System of

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (F9p )55 5 Sl -

Chitosan Hydrogel Loaded with Buprenorphine and
Ketorolac in Rat with Experimental Proximal Tibial
Epiphysis Defect. J Invest Surg 2021: 35(5): 996-1011.

48-Garcia-Velasco JA, Arici  A. Interleukin-8
Expression in Endometrial Stromal Cells is Regulated
by Integrin-Dependent Cell Adhesion. Mol Hum
Reprod 1999; 5(12): 1135-40.

49- Arici A. Local Cytokines in Endometrial Tissue: the
Role of Interleukin8 in the Pathogenesis of
Endometriosis. Ann N 'Y Acad Sci 2002; 955(1): 101-
9.

50-Ho HN, Wu MY, Yang YS. Peritoneal Cellular
Immunity and Endometriosis. Am J Reprod Immunol
1997; 38(6): 400-12.

51-Saia R, Bertozi G, Cunha F, Cérnio E. Estradiol and
Thermoregulation in Adult Endotoxemic Rats
Exposed to Lipopolysaccharide in Neonatal Life. Acta
Physiol 2011; 203(4): 429-39.

52-Zhang R-j, Wild RA, Ojago JM. Effect of Tumor
Necrosis Factor-4 on  Adhesion of Human
Endometrial Stromal Cells to Peritoneal Mesothelial
Cells: An in Vitro System. Fertil Steril 1993; 59(6):
1196-201.

53-lwabe T, Harada T, Tsudo T, Nagano Y, Yoshida S,
Tanikawa M, et al. Tumor Necrosis Factor-A
Promotes Proliferation of Endometriotic Stromal
Cells by Inducing Interleukin-8 Gene and Protein
Expression. J Clin Endocrinol & Metab 2000; 85(2):
824-9.

54-Calhaz-Jorge C, Costa A, Barata M, Santos M, Melo
A, Palma-Carlos M. Tumour Necrosis Factor a
Concentrations in the Peritoneal Fluid of Infertile

Women with Minimal or Mild Endometriosis are

1P+ 010 3o gy o yloudds ¢ w0590

Lower in Patients with Red Lesions Only than In
Patients without Red Lesions. Hum Reprod 2000;
15(6): 1256-60.

55-Pizzo A, Salmeri FM, Ardita FV, Sofo V, Tripepi M,
Marsico S. Behaviour of Cytokine Levels in Serum
and Peritoneal Fluid of Women with Endometriosis.
Gynecol Obstet Investig 2002; 54(2) 82-7.

56-Bedaiwy MA, Falcone T, Sharma R, Goldberg J,
Attaran M, Nelson D, et al. Prediction of
Endometriosis with Serum and Peritoneal Fluid
Markers: A Prospective Controlled Trial. Hum
Reprod 2002; 17(2): 426-31.

57-Barrier BF, Bates GW, Leland MM, Leach DA,
Robinson RD, Propst AM. Efficacy of Anti-Tumor
Necrosis Factor Therapy in the Treatment of
Spontaneous Endometriosis in Baboons. Fertil Steril
2004; 81: 775-9.

58-D’Hooghe TM, Nugent NP, Cuneo S, Chai DC,
Deer F, Debrock S, et al. Recombinant Human
TNFRSF1A (R-Htbpl) Inhibits the Development of
Endometriosis in  Baboons: A  Prospective,
Randomized, Placebo-And Drug-Controlled Study.
Biol Reprod 2006; 74(1): 131-6.

59-Zhou A, Hong Y, Lv Y. Sulforaphane Attenuates
Endometriosis in Rat Models through Inhibiting
PI13K/Akt Signaling Pathway. Dose Response 2019;
17(2): 1559325819855538.

60-Verit FF, Erel O, Celik N. Serum Paraoxonase-1
Activity in Women with Endometriosis and its
Relationship with the Stage of the Disease. Hum
Reprod 2008; 23(1): 100-4.

61-Jackson L, Schisterman E, Dey-Rao R, Browne R,
Armstrong D. Oxidative Stress and Endometriosis.

Human Reproduction 2005; 20(7): 2014-20.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

62-Rozenberg O, Shih DM, Aviram M. Human Serum
Paraoxonase 1 Decreases Macrophage Cholesterol
Biosynthesis: Possible Role for its Phospholipase-
A2-Like Activity and Lysophosphatidylcholine
Formation. Arterioscler, Thromb, Vascular Biol
2003; 23(3): 461-7.

63-Rozenberg O, Rosenblat M, Coleman R, Shih DM,
Aviram M. Paraoxonase (PON1) Deficiency is
Associated with Increased Macrophage Oxidative
Stress: Studies in PON1-Knockout Mice. Free Radic
Biol Med 2003; 34(6): 774-84.

64- Aviram M, Rosenblat M, Bisgaier CL, Newton RS,
Primo-Parmo SL, La Du BN. Paraoxonase Inhibits
High-Density Lipoprotein Oxidation and Preserves
its Functions. A Possible Peroxidative Role for
Paraoxonase. J Clin Investig 1998; 101(8): 1581-90.

65- Aviram M, Rosenblat M. Paraoxonases 1, 2, and 3,
Oxidative Stress, and Macrophage Foam Cell
Formation During Atherosclerosis Development.
Free Radic Biol Med 2004; 37(9): 1304-16.

66-Lelovas PP, Xanthos TT, Thoma SE, Lyritis GP,
Dontas IA. The Laboratory Rat as an Animal Model
for Osteoporosis Research. Comp Med 2008; 58(5):
424-30.

67-Bliuc D, Nguyen N, Alarkawi D, Nguyen T, Eisman
J, Center J. Accelerated Bone Loss and Increased
Post-Fracture Mortality in Elderly Women and Men.
Osteoporos Inter 2015; 26(4): 1331-9.

68-Wang Y, Zhou R, Zhong W, Hu C, Lu S, Chai Y.
Association of Gout with Osteoporotic Fractures. Int
Orthop 2018; 42(9): 2041-7.

69- Watts NB. Postmenopausal Osteoporosis: A Clinical

Review. J women's health 2018; 27(9): 1093-6.

1P+ 010 3o gy o yloudds (o 0590

o Jogn 30 (Suwdly CBleie g 1 giiwl g 593 gl s e

70-Xu H, Liu T, Hu L, Li J, Gan C, Xu J, et al. Effect
of Caffeine on Ovariectomy-Induced Osteoporosis in
Rats. Biomed Pharmacother 2019; 112: 108650.

71-Tian L, Yang R, Wei L, LiuJ, Yang Y, Shao F, et al.
Prevalence of Osteoporosis and Related Lifestyle
and Metabolic Factors of Postmenopausal Women
and Elderly Men: A Cross-Sectional Study in Gansu
Province, Northwestern of China. Medicine 2017;
96(43): €8294.

72-Pavone V, Testa G, Giardina S, Vescio A, Restivo
DA, Sessa G. Pharmacological Therapy of
Osteoporosis: A Systematic Current Review of
Literature. Front in pharmacol 2017; 8: 803.

73-Barzegar-Bafrouei A, Javdani M. A Review of the
Occurrence and Mechanisms of Induction of
Osteoporosis Following Spinal Cord Injury. J S Si U
2021; 29(1): 3355-74.

74-Curtis KS, McCracken K, Espinosa E, Ong J, Buck
DJ, Davis RL. Temporal and Site-Specific Changes
in Central Neuroimmune Factors during Rapid
Weight Gain after Ovariectomy in Rats. Neurochem
Res 2018; 43(9): 1802-13.

75-Carroll MD, Navaneelan T, Bryan S, Ogden CL.
Prevalence of Obesity among Children and
Adolescents in the United States and Canada. CDC
Stacks 2015; 211: 1-4.

76-Dornellas  APS, Boldarine VT, Pedroso AP,
Carvalho LOT, de Andrade IS, Vulcani-Freitas TM,
et al. High-Fat Feeding Improves Anxiety-Type
Behavior Induced by Ovariectomy in Rats. Front
Neurosci 2018; 12: 557.

77-Zhu Z, Xie W, Li Y, Zhu Z, Zhang W. Effect of

Treatment on

Naringin Postmenopausal

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


https://jssu.ssu.ac.ir/browse.php?mag_id=153&slc_lang=en&sid=1
http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (F9p )55 5 Sl -

Osteoporosis in Ovariectomized Rats: A Meta-
Analysis and Systematic Review. Evidence-Based
Complementary and Alternative Medicine 2021;
2021: 1-8.

78-Jee W, Yao W. Overview: Animal Models of
Osteopenia and Osteoporosis. J Musculoskelet
Neuronal Interact 2001; 1(3): 193-207.

79-Kimmel DB. Animal Models for in Vivo
Experimentation in  Osteoporosis  Research.
Osteoporosis: Elsevier 2001: 29-47.

80-Kavuncu V, Sahin S, Baydas G, Ilhan N, Ozercan I,
Yasar A, et al. A Comparison of Estrogen and Two
Different Doses of Calcitonin in Ovariectomized
Rats. Yonsei Medical J 2003; 44(3): 508-16.

81-Hornby S, Evans G, Hornby S, Pataki A, Glatt M,
Green J. Long-Term Zoledronic Acid Treatment
Increases Bone Structure and Mechanical Strength
of Long Bones of Ovariectomized Adult Rats.
Calcified Tissue International 2003; 72(4): 519-27.

82-Liu XL, Li CL, Lu WW, Cai WX, Zheng LW.
Skeletal Site-Specific Response to Ovariectomy in a
Rat Model: Change in Bone Density and
Microarchitecture. Clinical Oral Implants Research
2015; 26(4): 392-8.

83-Brooks HL, Pollow DP, Hoyer PB. The VCD Mouse
Model of Menopause and Perimenopause for the
Study of Sex Differences in Cardiovascular Disease
and the Metabolic Syndrome. Physiology 2016;
31(4): 250-7.

84-Turner AS. Animal Models of Osteoporosis—
Necessity and Limitations. Eur Cell Mater 2001;
1(66-81): 13.

1P+ 010 3o gy o yloudds ¢ w0590

85-Francisco JI, Yu Y, Oliver RA, Walsh WR.
Relationship between Age, Skeletal Site, and Time
Post-Ovariectomy on Bone Mineral and Trabecular
Microarchitecture in Rats. Journal of Orthopaedic
Research 2011; 29(2): 189-96.

86-Jiang Z, Li Z, Zhang W, Yang Y, Han B, Liu W, et
al. Dietary Natural N-Acetyl-D-Glucosamine
Prevents Bone Loss in Ovariectomized Rat Model of
Postmenopausal Osteoporosis. Molecules 2018;
23(9): 2302.

87-Kalu DN. The Ovariectomized Rat Model of
Postmenopausal Bone Loss. Bone and Mineral 1991;
15(3): 175-91.

88-Grynpas MD, Chachra D, Lundon K. Bone Quality
in  Animal Models of Osteoporosis. Drug
Development Research 2000; 49(3): 146-58.

89-Erben RG. Trabecular and Endocortical Bone
Surfaces in the Rat: Modeling or Remodeling? The
Anatomical Record: An Official Publication of the
American Association of Anatomists 1996; 246(1):
39-46.

90-Li XJ, Jee WS. Adaptation of Diaphyseal Structure
to Aging and Decreased Mechanical Loading in the
Adult Rat: A Densitometric and Histomorphometric
Study. The Anatomical Record 1991; 229(3): 291-7.

91-Li M, Shen Y, Wronski T. Time Course of Femoral
Neck Osteopenia in Ovariectomized Rats. Bone
1997; 20(1): 55-61.

92-Liu CC, Kalu DN. Human Parathyroid
Hormone-(1-34) Prevents Bone Loss and Augments
Bone Formation in Sexually Mature Ovariectomized

Rats. J Bone Miner Res 1990; 5(9): 973-82.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

93-Johnston BD, Ward WE. The Ovariectomized Rat
as a Model for Studying Alveolar Bone Loss in
Postmenopausal Women. Biomed Res Int 2015;
2015: 635023.

94-Li X, Jee WSS, Ke HZ, Mori S, Akamine T. Age-
Related Changes of Cancellous and Cortical Bone
Histomorphometry in Female Sprague-Dawley Rats.
Cells and Materials supplement 1991; 1: 25-35.

95-Sims N, Morris H, Moore R, Durbridge T.
Increased Bone Resorption Precedes Increased
Bone Formation in the Ovariectomized Rat. Calcif
Tissue Int 1996; 59(2): 121-7.

96-Javdani M, Ghorbani R, Hashemnia M.
Histopathological Evaluation of Spinal Cord with
Experimental  Traumatic  Injury  Following
Implantation of a Controlled Released Drug
Delivery System of Chitosan Hydrogel Loaded with
Selenium Nanoparticle. Biol Trace Elem Res 2021;
199(7): 2677-86.

97-Strém JO, Theodorsson A, Ingberg E, Isaksson I-M,
Theodorsson E. Ovariectomy and 17f-Estradiol
Replacement in Rats and Mice: A Visual
Demonstration. J Vis Exp 2012(64): e4013.

98-Sankar P, Veena P, Kumar R, Lakshmi ND, Kokila
S. Ovariectomy in Forty Rats (Rattus Norvegicus).
Indian J Animal Research 2014; 48(5): 516-7.

99-Popovié T, Srbi¢ R, Matavulj M, Obradovi¢ Z,
Sibin¢i¢ S. Experimental Model of Osteoporosis on
14 Weeks Old Ovariectomised Rats: Biochemical,
Histological and Biomechanical Study. Biologia
Serbica 2016; 38(1): 18-27.

100- Zhang A-h, Ma Z-m, Sun H, Zhang Y, Liu J-h, Wu

F-f, et al. High-Throughput Metabolomics Evaluate

1P+ 010 3o gy o yloudds (o 0590

o Jogn 30 (Suwdly CBleie g 1 giiwl g 593 gl s e

the Efficacy of Total Lignans from Acanthophanax

Senticosus Stem Against Ovariectomized
Osteoporosis Rat. Front Pharmacol 2019; 10: 553.

101- Khajuria DK, Razdan R, Mahapatra DR.
Description of a New Method of Ovariectomy in
Female Rats. Rev Bras De Reumatol 2012; 52: 466-
70.

102- Parhizkar S, Ibrahim R, Latiff LA. Incision
Choice in Laparatomy: A Comparison of Two
Incision Techniques in Ovariectomy of Rats. World
Appl Sci J 2008; 4(4): 537-40.

103- Lasota A, Danowska-Klonowska D. Experimental
Osteoporosis-Different Methods of Ovariectomy in
Female White Rats. Rocz Akad Med Bialymst 2004;
49(Suppl 1): 129-31.

104- Bazzigaluppi P, Adams C, Koletar MM, Dorr A,
Pikula A, Carlen PL, et al. Oophorectomy Reduces
Estradiol Levels and Long-Term Spontaneous
Neurovascular Recovery in a Female Rat Model of
Focal Ischemic Stroke. Frontiers in Molecular
Neuroscience 2018; 11: 338.

105- Olson ME, Bruce J. Ovariectomy,
Ovariohysterectomy and Orchidectomy in Rodents
and Rabbits. The Canadian Veterinary Journal 1986;
27(12): 523.

106- Park SB, Lee YJ, Chung CK. Bone Mineral
Density Changes after Ovariectomy in Rats as an
Osteopenic Model: Stepwise Description of Double
Dorso-Lateral Approach. Journal of Korean
Neurosurgical Society 2010; 48(4): 309.

107- Bagi CM, Ammann P, Rizzoli R, Miller SC.
Effect of Estrogen Deficiency on Cancellous and

Cortical Bone Structure and Strength of the

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 |

[ DOI: 10.18502/ssu.v30i5.10155 ]

DR 9 (F9p )55 5 Sl -

Femoral Neck in Rats. Calcified Tissue
International 1997; 61(4): 336-44.

108- Wronski T, Walsh C, Ignaszewski L. Histologic
Evidence for Osteopenia and Increased Bone
Turnover in Ovariectomized Rats. Bone 1986; 7(2):
119-23.

109- Wronski T, Dann L, Horner S. Time Course of
Vertebral Osteopenia in Ovariectomized Rats. Bone
1989; 10(4): 295-301.

110- Wronski T, Dann L, Scott K, Cintron M. Long-
Term Effects of Ovariectomy and Aging on the Rat
Skeleton. Calcified Tissue International 1989; 45(6):
360-6.

111- Wronski T, Cintron M, Dann L. Temporal
Relationship between Bone Loss and Increased
Bone Turnover in Ovariectomized Rats. Calcified
tissue international 1988; 43(3): 179-83.

112- Zhang Y, Lai WP, Leung PC, Wu CF, Wong MS.
Short-To Mid-Term Effects of Ovariectomy on Bone
Turnover, Bone Mass and Bone Strength in Rats.
Biological and Pharmaceutical Bulletin 2007; 30(5):
898-903.

113- Sharma D, Larriera Al, Palacio-Mancheno PE,
Gatti V, Fritton JC, Bromage TG, et al. The Effects of
Estrogen Deficiency on Cortical Bone Microporosity

and Mineralization. Bone 2018; 110: 1-10.

1P+ 010 3o gy o yloudds ¢ w0590

114- Laib A, Kumer J, Majumdar S, Lane NE. The
Temporal Changes of Trabecular Architecture in
Ovariectomized Rats Assessed by  Microct.
Osteoporosis Int 2001; 12(11): 936-41.

115- Danielsen CC, Mosekilde L, Svenstrup B. Cortical
Bone Mass, Composition, and Mechanical
Properties in Female Rats in Relation to Age, Long-
Term Ovariectomy, and Estrogen Substitution.
Calcif Tissue Int 1993; 52(1): 26-33.

116- Ke HZzZ, Jee WS, Zeng QQ, Li M, Lin BY.
Prostaglandin E2 Increased Rat Cortical Bone Mass
When  Administered  Immediately  Following
Ovariectomy. Bone Miner 1993; 21(3): 189-201.

117- Kimmel DB, Wronski TJ. Nondestructive
Measurement of Bone Mineral in Femurs from
Ovariectomized Rats. Calcif tissue inter 1990; 46(2):
101-10.

118- Ma Y, Ke HZ, Jee WS. Prostaglaridin E2 Adds
Bone to a Cancellous Bone Site with a Closed
Growth Plate and Low Bone Turnover in
Ovariectomized Rats. Bone 1994; 15(2): 137-46.

119- Westerlind KC, Wronski TJ, Ritman EL, Luo Z-P,
An KN, Bell NH, et al. Estrogen Regulates the Rate
of Bone Turnover but Bone Balance in
Ovariectomized Rats is Modulated by Prevailing
Mechanical Strain. Proc National Acad Sci 1997;
94(8): 4199-204.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i5.10155
https://jssu.ssu.ac.ir/article-1-5721-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v30i5.10155 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 13 Apr 2022
Vol 30| Nov 5 | Aug 2022 Accepted: 19 May 2022

Importance and Surgical Methods of Induction of Endometriosis and
Osteoporosis Following Menopause in Rats: an Overview Study

Abolfazl Barzegar-Bafrouei', Moosa Javdani

Introduction: Endometriosis is one of the main causes of pelvic pain and subfertility, which is
characterized by endometrial-like tissues outside the uterus and primarily is created in the pelvic peritoneum,
ovaries, walls between the rectum and vagina and in rare cases in the diaphragm, pleura and pericardium.
Some risk factors for endometriosis are obstruction in menstrual hemorrhage, an increase in the duration of
endogenous estrogen, short menstrual cycles and childbirth at an early age. On the other hand, osteoporosis
is a metabolic disease that is determined by bone mineral density and the destruction of the bone
microstructure that increases the risk of bone fracture. About 200 million people worldwide are suffering
from osteoporosis, that 34% of them are women over 50 years old. The first and most commonly used model
for the induction of this disease is the ovariectomy model in rats, which gives a model of the relationship
between osteoporosis and menopause.

Conclusion: Endometriosis animal models are highly contributing to the development of new non-invasive
diagnostic tools and improve therapeutic methods for treatment of endometriosis in women. Although no
animal models are absolutely ideal and excellent, but the presence of many similarities in the response of the
human skeletal system and rats to reduce estrogen levels and therapeutic compounds caused by the
ovariectomy model of the rat, a suitable model for osteoporosis research. The response of rat bones to
ovariectomy depends on the type of bone (trabecular against cortical), bone sites (femur, proximal Tibia, and
lumbar vertebrae) and it depends on the time elapsed after ovariectomy (the time required to reduce the
amount of estrogen levels).
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