9 H Yo
Qw) GLw, 95.‘.: oliile alxo
EFO NS AP sl FY 0,3

P 2lo 90 90 o Sl Sl 31w Sl Cooww 457 50 Olgldl g gl ™l g gl Ol 30

2 Wllae O 195595 b Olyd e

T Bl > P> il o

VEYNIYIYTUidlio b 99 VE-Y/IYITY totiuny 93 3 Dol Sl Hd 1E+Y/ <A/ 1Mol Cug oy gi s dlan JLoyl 1Y/ Y idliao Cdb 5o

4 )

]
b 698 slaglanST T 5 (ST 59,3595 e sleds 4 laaldS ol alse 51 (S Ll slail iud g dao
S5 559,595 b oleys <8 5 ale Shee

@B 095 ¥ (Bolai &y 4 Jlimy A5 5 ol (e s VA Gl (o2 addllas (o ilahgy g Olge
o 20,5 2853 g A Doy Sl 1 Gy Sl SG il 1) (a5l 2 p S e Vo) 05955595 (2l oee
zobaw wedallsoyglle oliae .o (6 S o;lal (Blood urea nitrogen; BUN) (a5 0,9l (459, grbaw 3 Caly 4dS™ )59
Tumor ) W (55055 39,5 15256 ot gl Geize® 5 Usomad SeSTiges 5 5leaSly (55Ul lap 3l b
948,y il ,lg dUT 5l Wmosls Judowgas j25 (gl wais (6 S o5lail sl , adS” 8L o (necrosis factor alpha; TNF-o
2 ooliiwl Tukey  codias yge5]

TNF-0 Lo mhaw 5 saadlsonglle clale waly adS 59 Sl o cme iol38l el cor LIl sladl (basdly
Bgomnd dnSTpgw g P=+/++0) loaSly 55belS Glam sl clld Fshw ials pumed g P=¢/+-Y)
Slaws! 05; o ‘) l.@uaDLw Q"‘ W‘?J u*'ﬁ))fj)" A J)....S L u...w.t Slawd! 05; uu}o (P=’/’ ’ﬁ)
LQOjjf O 6)‘\)‘5..’.9 g_)ﬁl.‘b BUN C_E»A wi.!l.m (P<~/~()) ..\JLM g))"\"’ u.]l.‘> Slac! 03; A G u—‘-’j))fjﬁ*'u-ll?
(P> 0) olad las

Db oo Sl 5 glonST o yiwl maw malS cely (59,355

. . . . . . /.. . A & . s . s
UIJ.:‘ ‘Ulzv-’.mdj ‘ub;.’.ms) L§'<‘wf~ r}l& o&.&;l} ‘U'<MJ" a.kg.’.‘u‘) 4&5}}{\.«)\3}&)}]}3):3 55; UL:.;;‘)—\
. . . . . s /,, . s . . s . I s .
UIJ.:‘ ‘Ulzr-’.m.‘?) ‘ulge;....a) Lﬁ-{‘:ﬁ‘ r}l&alg.&bl: ‘ém}a&;‘)édjjj;u)bjdjjjxﬂ o}jul.:&;b (d)ﬁmﬁdM}J)—r
hasanshahij@gmail.com : S5 =Sl ey o FE-FAFVD 0¥ K55 CFEFVRNBAY ol
. . . . . & /.. 'y & 5 & a 3 PR R
db.il cdlad-wﬁj wl:;%aj éﬁj 6}.& a&&;b ‘L§<“"J"~ cunb €)l& ng..‘.'..&)}; ‘LgJ)j;LaJlﬁf 6))"}1}? u\.a.:a;u ;J.A



...&\N&y)éhﬁq&J\M‘)‘\UA‘:w\)waQQW‘jﬁ\w\wﬂ\d\ﬂ \YYF

Tumor necrosis factor ) W1 s g005 59,5 ;x5 alos ;|
a2 oo ialisl golasl ads” csl o |y (alpha; TNF-o
IAL 5)03% 156 b ol8) ple g, » W5 o a5

slghes Sl Gl B S Ghess 050l
B azgi 0550 |y (agid b wiile) (l3e ), )0 9250
oS 5T (YL lgime 4 sy oo a5 a0 g dilesls
el 0392 dha 313l (oM (sl (58 DS 550 9290
4l glacdple Jlsie 4 baggdl rzes (4]
oS anlie ot 4 L5 b o0l5ils | el 1o 525
DT ses Slanst st egols gl

P4 sl lee 4 a5 (Troxerutin) 54,354,
ond Al wSgyn 55 Frie o gl aBLS
ol Dyl el b slasgMies 5l s,
Japonica Sophora b 4 5 &b ol Gowe ASgigMé
5 Woges 5 Slige> ailszr oged (sl ;5 5 99300 gl
59,5595 DY o)l sgzg a8 Jlade 4 55 lom e
0 SISl s esite (SaiglsSle s ols
VT 0 Setidl g5 5 5 5T oyt 05 el
395 Sl wo Sl Gosk 5l 59,595 mizee NF
DT s)ls laads g4, p blis s

Slawdl Jow jo a5 olol 5ol S35 )lge 4y azg5 b
il ol (Bpme 5 s G S Ll 48,05,
G 4 425 b orzen g [A] 05 e )15 silis]
SaenST T Cols b ooole SO plgie 4 (59,5595

oyl e s ol aslllas plol 5 Gaw 130 VY]

doddo
S0l rez g 90,5 Sgduns ailie 4 aa S lagd oud 0 es
B9l el bl o g 550 000 Lol golawdl 45 o
Slawsl Jaw 31 039! [y-v] Syien Jpg 9l g o8b
R 5 badS @ sl e pyp sl o )b,
Joe jo pl pogde Ly-¥] Sgud oo o3laiwl lag ls Jlojyo
g O,8les ot (380 el (LIl a8 b slall
25 050 chlie S adS @ oad o)ly ol Glie
Al 48,y sl s lew 51 can Ly o] el
B3l om G ) Mlie B als o el cdyy
Pzl sgzg a1 ] e a5 0 0 40,55 > slawddl
L adS b 0 o04mge SlownsST BT pes o
L5] wilaasts

ST 5T s Jloy Comdg j0 S 5k @
31 sl osl; gezs b g oS 1 laalds ;o 09290
ol Lo o4 as Sloj Lol oS co (6 S ol (5nS]
S olasT ol wasly (zals lownsST 6T slaes 3]
& el ggd90 (nl g 9500 O 3l LaadS )3 laensS]
ooyl dal i cpl o ey oo Sl 4 [V-AL sgi oo adS
S lom Cpig 5 obml o cege i gslanS]
(Shod CedgSuly oyiislseslS alex Sl gslS
ol oodle V] )l ads sl oLyl g el

Sl SlaieS sl a5 5 ljles Sl 3gis Al ol

VECY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



\YYY

@Lﬁ:&wd%}.}éd&\qu

o DAl pSols e Sk Voo 5e0 L1y 05s, 5505
&l sladl Jow sl 5l o el S 3l ailye,y &Oyee
39,8 Bl ;S gy dew Dde 4y 9 1P D50

walizes gloog,S o Sllss Solay s 1
Lo b )55l coz ahn & Do 4 Slilgs ol
S A sladl 2l Cot e g Bal (5,)laS
ol b Slles ozl wlaws! Jas ool gl azs 5
Gt (P @ SkS oS e FO0) Shios SIS
T Sk 4l (Fede wo g pudly lam s
ol S 59y 2 Sl an Jsb 4 Sp e
ookl b g o a s LI e 0l dbm] 4l
b Gl g ol o) e pll pae Sy e o
ol bwg asy Joxe g o aiwd Gl Jloy o
JU &) 5l o @lme slagise w Ssie 0o
5 ol ey g Wad el Sy Al ls 4 S5t
Dal s s 13 a5 gl

5V 055 2o sbagise ;o o A slandl Jus
>!,> Sham operated L ;S 09,5 j0 .0l bl ¥
39 A Sde a4 Al slawdl ol plsl L s e
)‘)3 o 05; e as LS")M QSLQU*‘?'A wl.‘ dalol
039 PSS eSS Vo) ) gy il
Sogo ar Al slal 5l aw cele 5l DAL o

09,5 o yige .ais S il o (LP.) g, dw Do 4 «iljg,

slacdl 51 e cenly o adST o Slpdl 5 gslalS]
059,595 b oleyd Cod 5 alme (e 0 G Sl
.s>9.3
o g; 9 olge

5 S35 095 0 V) Jlo o o205 aslllas o)l
oot ol lrind, (S pole oSy (g55lSlo
Lyl s o Ollgs ol oolaiwl o5 YO JI Y- 55 L
5 ol 4 Al s b e g Lo L 5l ek JuS
YY-YF &ylm azy0) ails 13 Jige ogaxe slié
g aieln VY olidg, - SO0 090 5 il ax o
@lee Jige pegate i )5 g (ha)s YO Cugh,
GoaS lmnd, (Sby el oRiily wils e o
oolaiwl g 5 (5,04 Cpz 0uls dngs sla el giwo
S oS ghls g as pbxl alBislesl cllgs )
e ojled A s, San pele oRails
wsdlas opl 45 .ail e IRRUMS.REC.1397.079
e B ED 09,5 aw 4y olal Ojpo 4 Slilg>
09,5 oleie @) Sham operated og,5 : Jold a5 aiod
bl sl sladl 09,8 [VA] (0 a8 5 JLai o J s
Sl alisy Soge a ) () 9,555 5 PPl 0g)S
4 59, dw D 4 wcdls sladl Jowe @l 5o cele SO
<8l ,o (Intraperitoneal; i.p.) Slho J>ls &, O, 90

03; U"‘ "’Llﬁ-‘-’ w—‘j))fj)-' + s»-ll-‘> Slawws! 05; ..b\);

VELY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



...d\fwuﬁy)ésﬁsgj\?J\M\)‘\u@:w‘)ww))y@:’\jfg\w‘wﬁ»\d‘)@ YYYA

TNF-0 2595 ol Ol xSl Glp (e
Sholy alds @8l o Sledll 1558 Getisn o Olsre @
@ ages @sdls b 4ol eoliial S oty b,
Aoy WO ael b ST L 5 595 52 599980 S
ok Jie gt clid 4 e g Wl s
ool gile a0 F o les o cllh SO Do 4 baslias
yo Tween 20 (puz@o ¢ (Tris-buffered) 3L o 5 b
o 85 I3 o e e weys O L pHEVIY
TNF-a 51 gob sl b sshugins laelie oo
(Abcam, ab252382, USA, 1:1000) 55,5 JUslSsige
Gbdw el w8 18 Gl gles jo cele ¥ oo @
L 95355 (95 5 0 sl (ol BT L 5 o ans
Abcam, ab97080, USA, ) horseradish peroxidase
3aiad asSSl bl sles yo cels Va4 (1:1000
&ly  (Chemiluminescence) — juwluineg) oS o,
5wl oSTy5 Grorw gl ol eolatwl O auseis
ST Ly EMgiges! .o eoltwl (Imagel) 5JGT 15806 5
Olsie 4 (Abcam, ab8224, USA, 1:5000) (;,.=S+p)
g 2 o1y S ised )0 ol eolaiul JpuS
baog 3 plos slp 8095 GuiSHB Wb 4y Cnd (8S5
Ivylas o155

ooliiwl YY aseus SPSS 38l 5 5l Waools 5JUT g
o)l Sl L Blsl" & jge 4 baesls o
o3 Jloy oy sl Shapiro-Wilk yge;l 5l .ol ool

ool L' L(bos)f u“’l-')‘i LSBL“‘J A eolawl Weols T

wlys, Oygo w1y (9,55 9,5 M=) el Jola ¥ 5 )
9y de bl 3l e 50,5 2L 0 (1Lp.) g, A Do 4
@ p,S e VYD Ul o)l b s g 008 (35 Ul
o WS gt (P o 0)y PSS 2 ]l
oy, sl sladly) 5 5 sl Jos 4 515055 Sl
Joe) eyl agds VO Dol a4 e A
Ol pyw e 9 (OledT 98 Eppendorf <8 .5 HY -+ Y
039l Giars haw G sl g 08 o (29, Jsloe)
a0 =Y+ ;5,8 ,0 (Blood urea nitrogen; BUN) 95
ey BUN (e ioms sl w285 )18 ol 5 il

s ooliul (o1l co3e3l oyl) abgiye )l cuS
SO 09y Ty 5 03 (359 abalddly 5 )5 oo 5l e,
sl way al>yo 0 285 18 mbe 355 sl
D ety il 4B Ve Dl ) o 1500 0555900
S clile fome Cuz 9wl b 0y Jelxe
deeSTpge slampl codld e 5 wadllsoslle
Oliee Gioiw (aized g 5lenST 3GglS g 5gennns
s 65503l (sl s snliid TNF-0 (yeig s s
ST T glaps il colled liee 5 amalligsslle
(Zellbio- Germany) abgs o (5 bv glacuS 5l ool 53
(Optical density; OD) (5,5 iz o [Y+] ai oolizul
S, Yl o&iws 5l solawl b aids & e [0 lediges
FO+ zse Jsb 0 5 (5,0l MPR4++  Hyperion)

IVvl co s 5 o)l oyee yiegil

VECY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



1YYa

@Lﬁ:&wd%}.}éd&\qu

SN L=/ oY) ol flas |y gyl s l3dl i
P Lol als s eSle cdlys (555,559 (Jl
s (P=+/-YA) s2s jals o s job 4 LI sladl
slawil 09,5 Sllg> ;0 BUN (50 a5 ols lis e
Ol iz e el 4l Al S 09 4 S >
S a (P>l 0) 048 Hlo S L;}J Ll 51l
wlj A.JS o u.]l} 099 O9dmn S99 L) s.\.u.:)LSA

led 280 1 Lowsdly ol3le BUN 1l 5 sl aciils

Levene (yg05l sl p ladie .0l b, Levene (yg030 5|
R L 610 (G Dol bl lg g 0w /00 5l i
(P>-1-0) Wosls xs5s5 yog Jloy 4 azgi b auily
5 4,b Sy Guilly 5IUT 5l oy S :Sike aulio Cgzx
0305 90 & o Gae g .o eolitwl Tukey (yge;]
Graphpad prism ,l38le 5 31 .ol a8 5 Jlas 0 /-0
A oolazwl b jloged sy S £ (6 e
039 0xSlee 09h o0 odalie V Jguz ;0 &5 jsbijlea

09,5 & s A dlaidl 05,8 Sllgu> jo conly adS

Wlho 3550 (S0 5 10 95 099/ O1J9 4 b 9 Cunly 4d57 g -1 g

09 0390 (3939 ¥

(p55) cowly auls (439

09y

(d (w0 3 p 55 o)
il £ Lo Byl ’H:J“;w fﬁ;‘ .
oSl £ jLro Bl il
EY £ [ BIVO + /)
CIAD E- -V $1/0- + BIb-

N

OF/6- £ 0/2)

=) J 5

M=5) > Slouss]

P 3 eSS Ve + Il Sladl
(M=F) (9535595

(P<+/+1) S5 0955 b duglio 33 313 zizo S 3 Tukey wini 5057 § 46,6 il 319 36T
A(P<+/+0) > kil 09 35 b dug lio 13 413 izo IMisI 7

4ol oSy 05elslS 5 Sbgens ST g slaga sl
b S & s o oland] 05,8 Sllge 3 cand,
w PoefonB g Poefe o) il palS (gl ine sb
Slmpl coled Gl cadly 89,5855 (oS
h cesly a8 slannsTn (5lslS 5 Ugemns 2T n g
PGk V) Gegy S gl slawdl og 5 Dl yo

S oine 5o 4 o Sl 05,5 8 s (0,555

chle a5 ol s ezee ol adlas L

A sl 0,8 Sblg sl 4S50 amallgoelle
Sl 38l BN )l sne Hob ar S 09,8 4 S
PRk Ve 590 b 9,95 «inl p egdle (P2 /-0
chle b b 4 cwl adly 5ol »
Sl 09,5 Sllg yo 1) cunl, ads saallgosslle
20 2ol Gl slawdl 0,5 4 Cod (s 55 g Sl

Cdled ol ol addlhae mls 4 axges L (P=+/-YY)

VELY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



"-@‘)’WU&}‘)J‘:".’,S—J"J‘M‘}‘gﬂiW‘)W@;JQPL@"j};‘w‘wﬁ“‘o‘}r‘ g

oo oo lid ) Ol oyl A loged (b s 4 P=+/YQ 5 P=+/-Y)) aao 38l

3
q

(nM/mg protein)

AFD o8 e
B3
e s et gl
(Wmg protein}

3 s
BB e ol
[ > sluwsl + 100 mgikg TXR

A a0 ¥ ol
(mU/mg protein)

29 Culy 4lS” S () il Tsp O3 U8lT 9 () SUg0utd Tyt guw (Sl 5T Clled Zpbas 9 (A) bl 5300800 Oljeo ~1 13505
wWiko 3550 (S0Y S

IS Fizo IMSIP<+/+ ] 3t gP<+/+0 3 Tukey uivi (5057 § 4, il 319 36T .l 0 oy (3Tiloo £ slro S il & yg0 4 313507
Il Okl 09 55 b du bio g0 H13 Sixo ISP </ 0# ([ 5 b duwy o 4

slawdl 09,5 Sllgs cunly ads jo 1) Sledl gy Ole el 0uls 0ols LS Y Jloges j0 a5 jsbylen

A Cowd (p,SelS 5 S e Vo) s, S gt Al oladl 09,8 jo cwly als TNF-a gy ol
s gals gils e yeb 4 Ll sladl 6g)S oy plas 1y gyl e Il JuS 09,8 4 Cad
(P=+/-YF) o Ol Ol Cadlss (29,5595 b cnl b (P=+/ - Y)

B & 0m

ThF-0 S i — =P
BR Il slal
P-actin N S — M I sluwd! + 100 mgikg TXR
< ek
S 1.0
¢ #
=8
~
¥
L
z
-

o 3550 (S105 5 13 4l CIOTNF-0 (3459 31 Ol Ol je0 -1 13905

VEOY Jlo VY o,led oYY 0y93 Olndy (S 3y p ke o> alona



YN

@Lﬁ:&wd%}.}éd&\qu

b dulio g0 I3 izo IS/ P<+/+) ™ Tukey ‘ﬁdv"d}ojfj e w@;@yﬁr.wloﬂwjﬁ@ijw Il Sy v l3505

wlj A.JS o u.]l} 099 O9dumn S99 L) ey (50
g wles mdo |y Ledly olile BUN )l cal aniles
Bled g5 slx o1 s e il

Al olail a5 ols lis iz pols adlhs gl
chle bl cel ahme sbgise 0 o
Omzed  Ogh e Culy adS 0wl
cble wlgs oo @5 0kS 2 p S koo Vo e 590 b (59,595
dadl cow Sllges o 1y conly ads swaallso gl
g Adam <ol dsllas lisl,y o 0w el o LI
S35 » GBS (59895 a5 Wl plas (e
3 eomylesS oS5 YL jg Lot <l oS o
Slas ol ooged )38 axdllae pl 5 15 (65w sl ige
9 S OgelonST Jlee Bayb 5l (59,595 (Bl
il 0 28l e wedllisopglle gezs 5l S slr
a5 wiols ;ylas o)) Kes g Fan ol odle AVE] 550 oo
2l 5sSYED Gl A slS ] 09,5595
DT wlaasls 5501y 9,35 95 (SlawaST o1

slawil a5 ols las pols aslllas gl (o &b
Colled Fohaw gals cel g, dw Dow 4 co >
oS 555515 55U gemnd dnnST 5 (slon 3T 8L
G axgi b s 0ad oo Ollg Canl)y adS )0 54290

Clad Gl cudly 59,5595 ol adlas mls

el kil 09 557 b dut lio 3 S ino SHiSIP<+/+0% ([ yuis”

039 Oebes Gl gme Gl el Co Il slad]
5 TNFot ey b 5 apnallisogglle cble w418
slmpl cldld b Jlgxe alS puzes
b lgenss aeSTnge g SlaSly eSS
olaidl @lilgus o 1) b aslis pl Cadlsd 159,359 5
oled Jrass oole (pl b ey coi L=

a8, b SG ool a5 sl ool lis L L3 adlae
el 5 538 1 Mie caom 45 (55, » Wlgion >
ols las Lo anlhas gl [A] 09 T 8L conl ol
ol el olro o ise o o I olal a5
Js 4 Yol (5 Gl cnl osige Conly S 3
Al ol dgsas |y Sy a5 )5 5L (28, VL
Slawsl a5 cawl 0uls astiee Liwl,y ol 5o Canl 009
o 415 ol 5 ISl il ely )by o
oS ol ol ol asdllas oo By 51 [F] sgi oo Jlie
Joe Sllg jo 1) canly adS” (59 Wilgs o (159,359
Josae job 4 wole pl Lo leys cow LI oladl
aS oyl zee ol adllhs b aes als
st yeb 4 b slawd] 09,8 Sllg> 0 BUN 45
ol adlas glnly o cwl adl woliél s e
S 4 Al slawdl a5 wsls 5155 oL, Ken ¢ Watatani

S IYY] sl s 1) Ledly sl S mhass o, 4

VELY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



...d\fwuﬁy)ésﬁsgj\?J\M\)‘\u@:w‘)ww))y@:’\jfg\w‘wﬁ»\d‘)@ \YTY

dw slawdl as ols lid e yols adlhe gl
2 TNFG ey ol s talidl el s o3,
Voo G595 SBrae aS (o )0 el e Cul) alS
ean ol ol e el (oSS oS
05; uu}»? CA»:‘) 4.».15 5o |) &_JLQ,J‘ o §O );)O
S 4wl baw eole ol b leye cow Ll sladl
ol che 2ol &bl Wl oo 9,595 e
5o bl asls badS g9, o sbl> SITINF-a gy
Sladl Jaw a5 W S ol o Ker g Misseri Lol ¢yl
Olep ads cél o TNF-a Lo alaw il el LIl
oS el odd Lakine cmizes ATAl S e
S ol ) TNF-o (o559 ol glaw 05,5595
oelS Sl Jae B cal o Sl age esls
2l o Bae sladske 59, » Bl Sl g was e
Iral 3l Jaw oyl
Cde J...sb o5 U sl wiz o ols adllas
55T ol oo ledl Glie (95 2 1y (59,5595 05ke
Sliass (Jlb ol bwss olas ce Jd sladl Jaw
pas pol> dddlas Codgazme .l Lo ae) opl jo i
Sy oo Slgiiay 1M g Cenly 45 (Sedglsiunn (o)
6L®)~.~o ).vl...u » oole Q"‘ G’Lo..}‘ g_)‘)." kSJ Sldlas B
Slogise Coly alS 8l Cumds Grzer 5 2k

D05 cwyp e e A sladl Juw glxe

alS 3loS T sbslS 5 Jbgenas aeSTpgm slags 51
Sl b oleys con o sladl 05,5 lilgs 4 1, col,
dwyee Hha aes il gls pae jeb 4 wole
Mgoe pSkS eSSk Ve 90 b 595958
21 oo Al sla! gy onds il gilapnST oyl
WlS s, p Bl S5 aes Gials cul) aldst cdl
adllas slivl, ool anals Jos opl e o,
aS Woged  y5yli8 5 5 Elangovan . ,ol>
oads <l gslonuST oyl e Gasb 5l 99,5595
A ohamSI 5l glag T gl (2l 5 S L
LYol s)ls (6)0m lagige 1o 05 2l 59, » ilablone
as ols lid o), Sen ¢ Badalzadeh asdlas <l ogdle
xSl cam Glesdll obla> S (59,555
5005 g ge p0 el b oad Sl By slacen]
A N L Oy
Sl colled Gl Grzes 5 o) OselanSTn
plosl VB 5 slawnSTy (95bolS lgemns ST gm
ols plies ol Sen 5 Shan asdlas iz ea [Y8] sas o
il (g5lS ol a5 el (39,3555 b pleys oS
o)l5S 0gd oo Tetrabromodiphenyl ether lawgs oo
5l Cbli il (39,3555 a5 ol i e
s Sl g gilannST oyl e ik 1) e

Lyvl 20 oo ploil laadS )5 04290 @"“#‘51&“"‘

VECY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



ARAS

@Lﬁa&wd%}.}éd&\qu

Seoly adST 28l po (Jed B Sl w5 8,559
hdle Sl o oo S5 ggerme )3 318 HeSde Joe o
FB G Gl sl o ey &lS 65, 2 259,555
S aiey Gal 5o it Slalllae iz el e ali>de
awn]

S19u8 g LS

pole oisl Jbo colem I (B ainss abewsgins
ik 99 ol adlas plnl Cyr plind, (Sap

ale e 5,08 5 Sa5 QYIS

_
.t
Sy A%

Ceows &S 59 Lial38l el Wiy 0 o Al slad]

ol e cenly S )5 L il Yl sed el
Slawdl ccpl pogdle 0gi o o 59 inlidl el oyl
ST ST Glaiosl) ok Gralidl cel o I
5o g}""ﬁ))fﬁf LJ).«M .éé;gsn CM»‘) Comw A.JS o a
T s Cashi el oo b sl oy Jsb

‘U”‘ » oj)l.c \)9....)‘5@ w‘) 4...15 uBL: )\) @‘..\...ms‘

References

[1] Reicherz A, Eltit F, Almutairi K, Mojtahedzadeh B,
Herout R, Chew B, et al. Ureteral obstruction
promotes ureteral inflammation and fibrosis. Eur Urol

Focus 2023; 9(2): 371-80.

[2] Merindol 1, Vachon C, Juette T, Dunn M. Benign
ureteral obstruction in cats: Outcome with medical

management. JVIM 2023; 37(3): 1047-58.

[3] Tabib C, Nethala D, Kozel Z, Okeke Z. Management
and treatment options when facing malignant ureteral
obstruction. International Journal of Urology 2020;

27(7): 591-8.

[4] Hassanshahi J, Maleki M, Nematbakhsh M. Renal blood
flow and vascular resistance responses to angiotensin

II in irreversible and reversible unilateral ureteral

obstruction rats; the role of angiotensin II type 1 and

2 receptors. Journal of Nephropathology 2018; 7(2).

[5] Goorani S, Khan AH, Mishra A, El-Meanawy A, Imig
JD. Kidney Injury by Unilateral Ureteral Obstruction
in Mice Lacks Sex Differences. Kidney Blood Press

Res 2024; 49(1): 69-80.

[6] Ma X, Chang Y, Xiong Y, Wang Z, Wang X, Xu Q.
Eplerenone  Ameliorates Cell  Pyroptosis in
Contralateral Kidneys of Rats with Unilateral Ureteral

Obstruction. Nephron 2019; 142(3): 233-42.

[71 Al Zuhairi JJ, Kashi FJ, Rahimi-Moghaddam A,
Yazdani M. Antioxidant, cytotoxic and antibacterial

activity of Rosmarinus officinalis L. essential oil

VELY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



"-@‘)’WU&}‘)J‘:".’,S—J"J‘M‘}‘gﬂiW‘)W@;JQPL@"j};‘w‘wﬁ“‘o‘}r‘ \YFY

against bacteria isolated from urinary tract infection.

Eur J Integr Med 2020; 38: 101192.

[8] Rahmani M, Kaeidi A, Hassanshahi J. The effect of left
unilateral ureteral obstruction on contralateral renal
antioxidant system changes in male rats: with an
emphasis on the protective role of Oleuropein.

JJUMS 2021; 8(2): 613-21.

[9] de Lima Cherubim DJ, Buzanello Martins CV, Oliveira
Farifia L, da Silva de Lucca RA. Polyphenols as
natural antioxidants in cosmetics applications. J

Cosmet Dermatol 2020; 19(1): 33-7.

[10] Kiani R, Arzani A, Mirmohammady Maibody SA.
Polyphenols, flavonoids, and antioxidant activity
involved in salt tolerance in wheat, Aegilops
cylindrica and their amphidiploids. Front Plant Sci

2021; 12: 646221.

[11] Vidhya R, Anuradha CV. Anti-inflammatory effects of
troxerutin are mediated through elastase inhibition.
Immunopharmacol Immunotoxicol 2020; 42(5): 423-

35.

[12] Bahrami A, Hassanpour S, Zendehdel M. Effect of
troxerutin consumption during gestation period on
reflexive motor behavior in mice offspring. Int J Dev

Neurosci 2023; 83(3): 248-56.

[13] Ahmadi Z, Mohammadinejad R, Roomiani S, Afshar

EG, Ashrafizadeh M. Biological and therapeutic

effects of troxerutin: molecular signaling pathways

come into view. JoP 2021; 24(1): 1.

[14] Hassanshahi J, Mirzahosseini A, Hajializadeh Z,
Kaeidi A. Anticancer and cytotoxic effects of
troxerutin on HeLa cell line: an in-vitro model of

cervical cancer. Mol Biol Rep 2020; 47: 6135-42.

[15] Dadpisheh S, Ahmadvand H, Jafaripour L,
Nouryazdan N, Babaeenezhad E, Shati H, et al. Effect
of troxerutin on oxidative stress induced by sciatic
nerve ischemia-reperfusion injury. JKUMS 2020;

27(4): 338-47.

[16] Malinska H, Hiittl M, Oliyarnyk O, Markova I, Poruba
M, Racova Z, et al. Beneficial effects of troxerutin on
metabolic disorders in non-obese model of metabolic

syndrome. PLoS One 2019; 14(8): ¢0220377.

[17] Zamanian M, Bazmandegan G, Sureda A, Sobarzo-
Sanchez E, Yousefi-Manesh H, Shirooie S. The
protective roles and molecular mechanisms of
troxerutin for the treatment of chronic diseases: A
mechanistic review. Current Neuropharmacology

2021; 19(1): 97-110.

[18] Tantawy MN, Jiang R, Wang F, Takahashi K, Peterson
TE, Zemel D, et al. Assessment of renal function in
mice with unilateral ureteral obstruction using 99m
Tc-MAG3 dynamic scintigraphy. BMC Nephrology

2012; 13(1): 1-11.

VECY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



AR A

@Lﬁa&wd%}.}éd&\qu

[19] Kaeidi A, Taghipour Z, Allahtavakoli M, Fatemi I,
Hakimizadeh E, Hassanshahi J. Ameliorating effect
of troxerutin in unilateral ureteral obstruction induced
renal oxidative stress, inflammation, and apoptosis in
male rats. Naunyn-Schmiedeberg's Archives of

Pharmacology 2020; 393: 879-88.

[20] Najafizadeh A, Kaeidi A, Rahmani M, Hakimizadeh E,
Hassanshahi J. The protective effect of carvacrol on

acetaminophen-induced renal damage in male rats.

Mol Biol Rep 2022; 49(3): 1763-71.

[21] Hassanshahi J, Shibani F, Kaeidi A. The Oleuropein
Effect on Neurotrophic Factor Expression Level in
Hippocampal Tissue and Memory Defect Induced by
Morphine in Male Rats: An Experimental Study. J

Rafsanjan Univ Med Sci 2020; 19(9): 969-78.

[22] Kaeidi A, Sahamsizadeh A, Allahtavakoli M, Fatemi I,
Rahmani M, Hakimizadeh E, et al. The effect of
oleuropein on unilateral ureteral obstruction induced-
kidney injury in rats: the role of oxidative stress,
inflammation and apoptosis. Mol Biol Rep 2020; 47:

1371-9.

[23] Watatani H, Maeshima Y, Hinamoto N, Yamasaki H,
Ujike H, Tanabe K, et al. Vasohibin-1 deficiency
enhances renal fibrosis and inflammation after

unilateral ureteral obstruction. Physiological Reports

2014; 2(6): e12054.

[24] Adam B, Pentz R, Siegers C, Strubelt O, Tegtmeier M.
Troxerutin protects the isolated perfused rat liver
from a possible lipid peroxidation by coumarin.

Phytomedicine 2005; 12(1-2): 52-61.

[25] Elangovan P, Pari L. Ameliorating effects of troxerutin
on nickel-induced oxidative stress in rats. Redox

Report 2013; 18(6): 224-32.

[26] Badalzadeh R, Layeghzadeh N, Alihemmati A,
Mohammadi M. Beneficial effect of troxerutin on
diabetes-induced vascular damages in rat aorta:
histopathological alterations and antioxidation

mechanism. Int J Endocrinol Metab 2015; 13(2).

[27] Shan Q, Zhuang J, Zheng G, Zhang Z, Zhang Y, Lu J,
et al. Troxerutin Reduces Kidney Damage against
BDE-47-Induced Apoptosis via Inhibiting NOX2
Activity and Increasing Nrf2 Activity. Oxid Med Cell

Longev 2017; 2017.

[28] Misseri R, Meldrum DR, Dagher P, Hile K, Rink RC,
Meldrum KK. Unilateral ureteral obstruction induces
renal tubular cell production of tumor necrosis factor-
a independent of inflammatory cell infiltration. The

Journal of Urology 2004; 172(4): 1595-9.

[29] Badalzadeh R, Baradaran B, Alihemmati A, Yousefi B,
Abbaszadeh A. Troxerutin preconditioning and
ischemic postconditioning modulate inflammatory
response after myocardial ischemia/reperfusion injury

in rat model. Inflammation 2017; 40: 136-43.

VELY Jlo VY 0yl oYY 6,9

Olndy (S 3y p ke o> alona



...d\ﬂj}ﬁ)é%&,«l\?J\M‘)‘\u@:w\)ww))gt@‘j}g"\w\wﬂ\d\ﬂ \YY#

Levels of Oxidative Stress and Inflammation in the Right Kidney After Left
Ureteral Obstruction in Male Rats Treated With Troxerutin:
An Experimental Study
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Background and Objectives: Ureteral obstruction is one of the causes of kidney damage. Troxerutin is one of the
strong natural antioxidants. The purpose of this study was to investigate the levels of oxidative stress and
inflammation in the right kidney tissue after the left ureteral obstruction in male rats.

Materials and Methods: In this experimental study, 18 male Wistar rats were randomly divided into 3 groups (n=6
in either group) including control, ureteral obstruction, and ureteral obstruction+troxerutin. After the left ureter
occlusion for 3-day, rats received troxerutin (100 mg/kg) daily 1h after occlusion for three days. Then, the right
kidney weight and the blood urea nitrogen (BUN) level were measured. The malondialdehyde concentration, the
glutathione peroxidase, and superoxide dismutase enzyme activity levels, as well as the tumor necrosis factor-alpha
(TNF-a)) expression level, were measured in the right kidney tissue. One-way ANOVA and Tukey's post hoc test
were used to analyze the data.

Results: Left ureteral obstruction caused a significant increase in the right kidney weight, malondialdehyde
concentration, and TNF-a expression level (P=0.002) and a decrease in the activity levels of glutathione peroxidase
(P=0.005) and superoxide dismutase (P=0.009) enzymes of ureteral obstruction group versus the control. Troxerutin
was able to ameliorate these indicators in the ureteral obstructiont+troxerutin group compared to the ureteral
obstruction group (P<0.05). Blood urea nitrogen level mean did not show significant differenceacross the groups
(P>0.05).

Conclusion: Left ureter obstruction induces inflammation and oxidative stress in the right kidney, and troxerutin
consumption reduces inflammation and oxidative stress levels.

Key words: Ureteral obstruction, Kidney, Oxidative stress, Inflammation, Troxerutin, Rat
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