[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

Cd s S 3y ogle oSG dle

V€+) )LQ—I ) D)Lm.s A& b)jb

S 95 s (g0 )3 (s 7290952 b 09ub W1 (G9ulS Cusonws 2 (2 2 2 (aSlons ]

VYA N ZRIANVAR IR

e Sl @) i oione O e Ipa) E (Solo agdl TLIaS Sl sesms (55,395 (g o WS (53
i 3 pe bdliwl ¥ ol lgal lsal jols uir (Kb pole oSl (K3 4l pole 0aKingh ¢ owlid mu Slidd S po okl )
i Sy pole oSl «(gilgls 0aStils (pulis o 09,5 Ll ¥l lsnl lsal ol g (S psle oKl ()l lalS
Slonl yuld (x> (KB pole oy (g b pole ouSiimghy (owlid pw SIS S0 «silug)ls 1S3 ¥ lnl lgal lgal Hels
ibed (S pele 0aSiily alisl 5l leal leal pes s olKisly ¢ Subsels 0aSily b pole 09,5 Latiul B lpl jloal

Olnl rdes

LXVCCY

Coouw Dol o s> paansilSe 00,3 o 6%15 Caow el O] sbcdgle &S ol e pw SO iag0g H-KY.S 9 doddo

P 9o ) Oegesy bodds Wl (gadS G plyp 3 oy bl Gl Sl o adllas Cpl 5l Gua LCanl a5lanST o gl Jolis
29 NMRI 515 o 68 it

€8l o JS) S5 09, WA o 09,5 iy 4 Bolal psbo 4 SasS Mo hse e Fr 228 adlllas (] 3 1) e
Pz Py 09,5 qudd gy )3 Bliso 1> gty (178 MITKG) (50509, 595 S5 008 L3 293 09,8 clles Jloys oaiiS
595 S5y Jlgie oy Ve e 4 (Shod pgots YO 0r Ver MOIKY slajod b ooy 4 oo oS €l ooty
oS lo 5 b (6355 Sllgs S oS ATl am el YF o gy 0 Blio S5 & g0 (+1Y5 MIKY) 5090,
ool cdl Gldllas wyp s o 4l g aslinsST o gl sl ,Silo (58 03l0l s culy adS 5100 )5 (5,8 05l01 oS

233 edlawl

Sost 0l 63 pglle uil)S (5 opgl 5 Slaline LI s (i3agenn 2975 &S o L adllles ol il (b8l
J5S 09,5 4 s gy 138U8l5 5 Bgannsd ST ygm YU (clom 3l Clled 5 (0bslS o Jblias S 5 1yLus]
Ol izmen g LS Syt sl (63 pelle cil)S (ot engl (39 soline R s e Ll (PH0) 20,5
225 Fasagn 095 4 Camd Sty slglS g SUsennd SeuSTisw GYBI lam sl culld 5 aolisls o jlolixe

(p<-/-0)

b gl ol LialS g codlS 3, Sdos dgu 4 oo (g )blixe yobods iy b leyd a8l ol yols asllae 18 S Ao

bﬁwu.a U)"?"’?)" l) ol Wl Cuomws yd éu.lf

Sk 5 (B9 (89S Carams (it 1390931 95T o il 10 3198

Oyl pioud ¢ gibgud (Subjy pole 0aSuuily ()boliwl 1] ghamno By gisk
SIVEYENAD :plod SAVEYYEVEY @0l Kalantar-m@shoushtarums.ac.ir : Jos!

VFoN Sl ) oyleds A 095 /b (Sl i pole olKasls aloxo



mailto:Kalantar-m@shoushtarums.ac.ir
https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

2 IS ol a0 4 din g e e b
Berberis aristata :ale> 3l 5)b 3535 LS (6l
P olge |y hesdgud oS 5 ol Berberis vulgaris,
Rl Jds a8l lS cpl ale awg g pgjy )
o | oy is9)See 18 9 2ol 15 (GlausT ]
ol S glgisa dlayld g da e (e b e
Sl lidss Conl drg b (V) sl ond odlatl
odyady ol Gy 650 9> Sl upe gy 2 S
Flalen 5 oeie sy il ol Glop &5 cul
(A) sl e

ot bbd 4 g cul jbyes g slops cuenl 31 galdS
sadlxe Gl 3l o adllas opl 5l Gus by o alS Sl
P b9 > Ogean b ol Wl golS Cumns il 3 (2
29 NMRI 515 S8 st

SLRTY

CAS ) 3909y 5 (CAS NO.:633-65-8) 1302 3lgo
L5 458 sl LS Sy j (N0.1108-86-1
&> el Sopstliss g3 py esdl Qlgn S5
SF o gh ool el Sgi g e 98
I lesd dlge 505 g sbal (asbslS sl Saanly)ls
UL WS SVRLR SW

i SasS diw 5 e I adlae ol el sl

5 llgs 03,3 odlil p)5 Yo-YD 59 03ga5e y> ginl
xS pole olStily (aSslojl Ul (595 3550
b iz 3l plamad o Sllges ad (o)l s Slanl el
Wose JSaw 0 ol il dasyo YORY cleo o wly S
bugi g 808 ()l (Sl colu Wy ol csle
g ol STis 1 j) ok oyl ys Logeatks odpt (glid
byt )5l ly B8 435 b ASAY
3 Sllgs adllbas g9y 5l i ain K olKiulojl b

anlllns JS3g s

douilo

ooVl ppian g lag)ls o )3 age S 4lS
ey (8 Cuwd | a5 & ol )y laze o
mee oS sy )3 S9ySS 5 Sl Sl by
slid 4 ol el pimen (olS Cusgoma 25
sl 3 by gie oS g Slatus Sl g (JgyeslS
dgd 0 by (o3b; YMB] culys jo 5 alS Jag sla
lag)ls Bpan | am 2l g eje sashgys eyl ()
ol ) 5 55lS o ] &S el 05 38 ik
Cusl (See a5 (po5e (Hlon Bl oo bl Ay ik 4
S g bplSseS as ol ol a0l sl 51y
Sord i Lileto o> Gl oo & el (sloJskos
(V) 29 (3L

95 oo 48 A ol g Cuomw el &S (o0l 5l S
» &Sl (s [p‘.> odlo gi: (39090 Ll =90y
"39"3@ odlki! dw .3‘94 9 LQ9)|.) )I d)L.mJ e
bl (b o o cul s 9 Sy lo S (50
@ 99500 Sl huadl )3 blogp majste Juib g5 Jobo 5
b Gpmo Gygo jd oS dad o bl ows 03lo S laie
by Gjugegn (1) 33,50 Cungome ()35 ol
il sbcdslie 4 5 jonm PAS0 g So ol
03,5 o 53l 5 A5 lacuwl cuw 85 3980 s
;llb9)|.) D..\JD)JyL.a Lg[me)J] 1 )lB » Lm;,\ﬁjyh.a u:'.l (\:)
ol wedie Jate sslgls 4 jlhanily (19bgls lawgs
S ol el gals (esbls gals cuw sl
5UslS Bgmmd daaSl g YIS dler 3 lamas]
JSs] ATP a5 o ygmolisnSTy dond inlsél lasusS
ok cladlore (433) (x5l Cold 53 9 ()N gine 3 )Sdes
ol 4 ol 2bl 5 o581 ATl IS0l il 5
(6)) .).))fua

A e Snst (5 ol b alS b LS s
ilabre Sl pgous | b s0alST g (51 (B (lace]
e S5l Gl JGaly dbgas Sl 5l (b ST 50
9350 pdiy )L 5 oS bbb ola JIS0al, sbol 4
SlaS 5 ol 9 dr9e JeSopd 095 STy Lol
IS Sy e (F) 1S oo Jlb et ) I3, b
2 Yok sl (Sloy b L & cul (alS (WSl

VPN Sl o) osleds 8 0,90 /6 pu G:“:')i f’l" blf.ﬁbAl’.u

AYY


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

bl gus gy S oiisen iy fez> VU
Gymo lal o (VY) A eolazwl Bradford ig, 5l ey p
Jbl g 7AD Sy pind dpsl esl ologS Lolis 4 3,580
Do bole I Job K5, s 13,5 and il o A5
Sy 5l e V10 g 00 (35, (Bl afgen I g See
5ol 030 zogo Job 53 yiegidy Sl olKiws L 1) 3983l
Vooo B Ver Lasuie el el able
B2 5 ool )3 slS pye ol ) e g 55550

035 duwle (pSg

Sl (65 il e (5 525101

Satho g, 5l Bl (o0 olle oliee pund (slys
P eV 0 5550 8L 51 il Jue s 4 (V) A eolal
)9.) l) By 0.3905 d.BLol X\' ..\.w.)l k_i.u..«}‘ 9)15 ‘_5)_#
- sho VO 4 00,8 oty il 4ddy Ve Cde 4 Feeerpm
55 Joe ISV Jolome il o ¥ (ciblpgw) 29y il 51 2
2 A Ve Gl & G g 03905 adlal sl Sy,
AV Jslre il VB e 3 S i o plas
Fooo 1PM 593 L 4idd VO o &y g adlsl Joboro 4y Joiligs
SeS @ Ky (Srge 29y Jsle a3 Jads il
cale 35 o3 yagll OFY zge Job 53 plogidy Sl
(_',19;.94.3 uL’BJ" u.wfyl ‘).u )'l odlawl b J.,jJJT «©> O9Jla
Pk 2 Joesl Cogo @ @l g odd e 5l
Slacdalé Sl gl ot pu) Cap Ab Gl (B9
Sossilym 30l > s oS5 155 Nyog Sen Vo 5 ¥
03,5 olawl Vo

09U Gliee 5 S0l
Ol By b (gsbslS 1Slg g (1906glS (sliome

GrSoiuil 5 lls (TNB) 5,5 5, sbwl 4 (DTNB)
L THS-EDTA 5l o e ) aoMs jsboay (F) 35500
Lol o ilsl aijsen il yilySeo 0 4 pH= A/S
Jolie 33 Voo /o) all Bpmn yidg)Sn Ve (g 3,5
3Bl slod 0 ()55 48> VO I dmy g dBlI YL bglses o
oBiwd b yogil FIY zoo Job jo oad sl 0y K,
e ble 5 aslisl 5l 5 s 5 agty Sl
@ a2 b b oolitel (igmlpdlS (ot ) ol iz
095UslS (slyze bl pgw 5l il o 2 53 B9 Ol

& NMRI SIS 5 e Sos8 bi (Bge w0 ¥
@ (Olge i Gls 09,5 12) 09)5 B > (Bolal g0
SIS ki 2 g

L igsnis o Jsbre Sl {J55) Sy a5
5 Jloie joy Vo io 4y Slhed Gyse 4 ¥ Mifday poxs
Blio J313 €9 4 (<1 ) il Jloy 353 oS5 b
©R359) 53
w23 j9) > Sl JI ©)p0

Sygo & Yo mg/kg 390 L) B33 UBL).) duw 05;—
OFge9r J93 SS9 () Jlste oy Ve e 4 (Shhgs
w3 5oy ) (Slas 3 e 4 (+/¥F miI/kg)

Cygo & 0 MOIKG 593 b oy <8l Hlee 09,5-
OFgear 39> S5 g () Jlge joy Voo ode a4 (St
w3 5oy ) (Slas 3 &jyan 4 (+/¥F miI/kg)

S 4 Voo mg/kg )9.) Lﬁ B30 uﬁl)).) C.u 09;—
OFse9r J90 S5 g (V) Jlgie joy Ve e (Shhgs
o2 joy 5 Slaw 3 &jyen 4 (+/YF mI/kg)

I¥F mIKG 500 5l (ssdS Caow Sl jelaie 4
OFgegn V7 Ml iaS Spgo (s )5 o3kl (5iugeg
2ollagad 33,0 Ml ez 4 905 o8y b pall
ly o NMRI SIS Sos8 b 5 9o o 09 £5
25 om (V1) A8 GF Slae S Cppe 4 gl
V¥ og Gloj alold celu Sy o2 59y 0 Crpp 9 GFRsen
S5 Gy 5 (233 555) 592 3T e ) am celes
Bl A-A mglkg e b opils JomelS b hgan
“olol g dsgas Sllges 5 ol Jos 4 (88 o
0) Gdo &y Feve TPM jo0 b o5 (sladiges Nud (&S
b p iy 9alS ol b5yl (el 00035 Souds il 4B
als 5 Slas glayadls § Jaie owdon oBivlejl 4 onis
23135 s pSoilal g3 ol (1398 9 sl alex |l
TN ooy Jolme 3 9w ba Cusly Caons 48T o
S595b otlojl 4 (Bl ol e s Stz g S
¢ ol Gl 2Ll Gy co w4l s )l
NS 10 pskie ol gly 23)5 L STy (esUslS

VPN Sl o) osleds 8 0,90 /6 pu G:“:')i f’l" blf.ﬁbAl’.u

AY¥


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

Syl Juloi g 4 500

A5 ol MeantSEM g0 4 ol Guiss (pl )
Way 90l 5l olowdon (slaiotu (clbodls awslio ly
Sle i edlizw] TUKEY  uéiss 9051 5 ONe ANOVA
Graph Pad PRISM Software Inc, el 3)90 (s,Ll
5 8 st g ey (P/+0) 5 039 A 450 USA,
=W
9 oS Ol 3 OjRgeer 9 oipp @l
0P 09l 39

ool oas 02> ol (8, D) Vlsges 3 &S Hoblen
5 oeslS Olie sblae (IRl el piugagn oS
33)5 (o (JS) ol Jloyi 09)5 & Cannd (193 039l (159548
Mlise 2 cow ppp 2es (Jo ol b (P<-/-0)
OFgear 0955 & Cud (9 0yl 9y 9 ]S Oliee

Sl Casddy (159 23S o 2 Sl s

ST S i a0 (8 505101
oS OSly bl St Sos Gl plomi
BT S i paine yioius &S cpl cde 4 (VF) Wi plog]
Olyed Glyis g Coyi i Cusl JSda o) ol
73! J}\?&a DG o O guo LS ;i»).w dl)-.’ sl
o 6 el 63 bl e Y sl Jlge Jels
o) o (gl 29 LY dal S yandi) g 4V dnal 1,18
A o3l S Joloo 51N M g 055550 cél, Y MI
9 b (5,laeSS 51 (glod ;0 addd Ve e &y 93 oyl byl
lyt g b okl 2ol OF+ gse Jobo 5 ol (5)9 ol
ool it Co i e glacdy oo jlulel Lo

A3 )8

S Tygw GYUE e 31 Clllad 5050050
STy 59569 g U gomnd

(P<+/+0) 8 5 .
Jodllygos ol 398 Glampl colld (gpSojll
23,5 pbul ZellBio ¢Sy coln cus
a b
404 2.0
= 30 * )
= i il # ~ 15
& z
J T ? 5 &
2 20 2 104 —L el
H 3 '
= o
2 5 T
o 10+ © o5
0 0.0 i
NS BB BBR25 BBRS50 BBR100 NS BB BBR25 BBRS0 BBR100
BB BB

adlllas 3)90 (slmog,S )3 (eindlsS 5 g3 09l J9r aw (Sl Y 4l0908
O] )S G 63 00l 59,10 :BUN (P :BBR )89y BB (ol Jl i :NS
(P<+/+0) s Jloys 09,5 b jla sixe OS] 5
(P<-140) Giger 09)5 byl gine SN H#

VPN Sl o) osleds 8 0,90 /6 pu é&)ﬂ f’l" blf.ﬁbAlqu

AYO


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

@ ol i > oblise 0l pmen (p<-/-0) Sl (65 oo liee 22 o 3g09 9 (o2t O1S]
on b olep cod laeg S 0 LS| Sy g as] LS S 2 g
(P<T+0) )15 3929 (yjugag 09,5 Canms Oinl5al &S s e ol @ b)Y lages 5l Sl mls

0955 1> HLST 505 5 Wl (0 Glle s 53 (5yloline

)10 dg2g JRUS 09, A Cund (jugegy oS by

3 b
4
40+ .
g 3
S : 2 # oy
o * o 304 I
g T ‘# o ]
3 £
£ § w| T
@ £
$ T @
2 @
<« M = 3 10
g o
= =z
3 . . ,
NS BB  BBR25 BBRS50 BBR NS BB BBR25 BBRS0 BBR 100
BB BB
aalllas 3,90 (sloog S )3 T Sy 5 250l (63 (igllo s (Silio 3V Hl3ged
(P<1+0) el Jloys 09,5 byl sime oM
(P<-1-0) g 09,5 b sloisine SHSIH#
b & dg als app S oren (pS:/-D) sbal 0eUgls (lime 2 039092 9 (22 151
Sl sl clld g slol 0lslS i Sl ) g olie ST 51 s 351 cdlad
(P<-140) 857 6xSsle piugesn S 86 SlansT ol el iugeny pos o o olis adlas ol b
el oad o3l (s (@, d) Y Jlages > @b Sopsl cdld 5 sbal esbslS e bl als

VPN Sl o) osleds 8 0,90 /6 pu é&)ﬂ ‘991:. blf.ﬁ')dl?;ﬁ

AYS


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

GSH content (nmol/mg protein)

SOD activity (U/mg protein)

a
w-
o -3
304 * 2
+ o
S :
204 =
>
=
>
T
104 o
>
[+ %
I}
0
NS BE BBR25 BBRS50 BBR 100
BB
C
5-
4 £
s
T :
34 g’
3
2- g
T
o
-
1 <
(8]
0

NS BB BBR25 BBRS50 BBR 100

BB

164

10+

*#
T o
5+ = =
: v
NS B8 BBR25 BBR50 BBR 100
88
504
40+
30 4 4
%
2- D= = v
10+
0
NS BB BBR25 BBR 50 BBR 100

A;JUM .))?o dL&:os)f 2 )\JLK 9 )Lw.) AMAS])J?AAJ ‘)L\m.fl); U?"’l"}g 9 U}“Ll?l; CJQM, ‘J"i’l‘“o :‘~ )’:903
(P<+/+0) s Jloyi 09,5 b jlo sme B3] 5
(P<eT0) p3ger 09)5 L o sime S| H#

o 3bel JlooSon cladlgh g g yeslS )3 (o055 Slynss
Jobe 5 Ll slaJobe geoss el (hjugep (pipen S
P ) Jsda ) B pand) 29 el adS cdl S sl
ol iz 6090 &) )8 (e b plogd Cov & (g S
st Gihgegy 09)5 A Cawd 4l pladle 4 o)y

0 Jpt ) CD ) 352 aS o

Cll G5l lghumd 2 (39095 9 (w0 OIS
s

5 09 Jloy jle by ks cdl JuS 055 5

9 0o JysS (Jlws 5 Sl S92 odzmn sladdg) ol
sdalie ool Sojglpl anls g Adlioo (b g yedlS
oaiS @by 698 () Joo N A paal) 40,5
5 oMb (8l ool by o3l ool &S A samline yiugeg

VPN Sl o) osleds 8 0,90 /6 pu é&}g{ ‘991:. b@bdlgu

AYY


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

. N }

. L G -,
8 e
3 2050 - "_\ 5 S

XA0 (leiS )52 588 5 oo o (530015 aalllan 350 (sloog S )3 S8 s g 4lST Sl 9509)S0 g 1) prged
09,5 3 SasS Mk hge 4l GOl 9Ny See ppal 1B (JiS 09)5 0 SogS b hge S il gsSg)Sie pgat A
PSS ppSike Voo 900 FD 5e0 Ly oalS 8Ly (glmog)S 5 SoS M ge 4l Cdl 5Seg See yugal (O eijgesy
095 ok (S e aledl sl sho 2li)) i JBg5 ol (IS 308 (o nlS goo g8 S S (JlorS g Ay 55 1 JB g5 ddes 8y

Joredls o35
4lS 8l (55gllgiun @l jlme Blisl g ik 1 3909y 9 e F1EY Jgae
29,5
o9 oo 0909 O399 ol Jloy Sylro
Ve o B cupp VO (=) 5997 Lgund

AVEN/A FEIYAEN /A FY/YAE-/YY YV/ak./Ys (UM) JgpeelS jlas
# Hae e * AYIYSEYA

\ESE VY VOEY/Y YEISEY/\ AR (%) Jloss59p 4y ool
# # x4 * \EISYEN S

S¥TEL/TY V¥E- /o) Yiok./\§ YIAE-\$ . (%) Jlosi59p 4y ool
# *# * *

NSENE VIYEL VY YXE/YY YIAE-\§ . el sl ol #lis)|
p - i N AY=-AN

(0<+1+0) sl Jlo 09,5 b I3 sine SIS #
(P<=1+0) G3hasep 09)5 Lyl sine EMSI#

1F-0 )l.qa. A oyl A 0)93/(;5).34? éﬁu}i f,l:. e@léd.lqu

AYA


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

a5 4 5o N203 o5 w8 1Jgs N203 5 o0ls STy y30uS]
5 30> Ty a1 g b ) cslosiims] JsSlge b 355
Sl g 55 o o3l 1l 45 A o s i Sy
adld lyed Sl Copts Glie W (V1) 29800 o
o 2 (YY) 29y ) @ sl el (Sl (gl e
ogjf » ulsl &).w 9 J.,jJﬂ ) Q9Jl.a Ql)’ﬁp aslllao
Sl spSanta Gl ol A (g oS by
asllas ;o cpizmen (YY) 29 (L8 Gladllas gl b alie oS
ol cage upn b Glppin & W5 pasie b
adlllas ) 935 o BlST S 5 a0l (0 oglle (e
J.)Iyda PR a5 Cawl 0l ua}z.wm );..) ul)lfw.m 9 Chen
o ST S5 5 25301 (0 (iglle lie (10l (52 |
s I dlisee glagyh Gl iU golS Cuew ialS
I oo s sl Gaslgls (YY) 23,5 (g gus'sd
2l et G 5 039 o3l b ST (] et
(V) 3y oage ol a0, SuSy @lpl s
Shle lsisas 5o sl 0sslS e RIS (ol
T O5gagn 3l AL 2 GgmelinSTy 5 pdies
ol 8 llae o ¢ g adllae gl b Lulyen il
2SSy slal eslelS lie a8 Cowl odd odld
GYBY jBgonad STy (V) Lbon (R8E (309090
USROS VO B<{ I PR B EVOOR.  JVRENR | PN 4
Sloaly JoSis 5anS] Jlad gladisS dde 1) 8105 coumpun
(¥0)

Jias G 3l 1y amSTige (gl Ugand 2] ys
S8 § SISl ks g 03935 fgrken Sy 4
il Sl ol 3 amde ialS )
@ Ofgegp b odd e glagbse 53 Ugews 2puSlygw
oz sty Slgn laciss] Blglp S
deSTy 0ails; claga il cdld o o > a5 cél Lials
~ubge ol 93 38 el 0gsbglS 9 YUK (g (179,00
b5 L sillae &S dgy aBl, alS g)b sxe ysba
5 byt & daye 4 (Y XF) 3 S
T R (DU ¥ S NCE g
) elsblon 3 bl cninte S Se mpl ool onieen

S ol s adlbe oyl > A4S L (sla )y s

ol o) g g ol canl e col iugesy
oo cpl cgw o)lse A Cue alagty) 4 ol
i (S9iS adlae 3 ey a4 G)9pS Syl
6 598 il ) Sy o e g S 08
J9SS S (e SasS e (ge ) (FRgegn Spas |
F9reolS gl il Cop B o ol Sl Sl
< odd (il g 0pgl il lS GRalS 4 e 4235 e
(10) 2gb0 o 3 ol clale (BlEl el coly
2 kel Sl 9 plsiedr gslS g s 0l (39
SolS Slaglen 3 & Ng)e Jled 4 (5ol Coew
» e M Gl Lo adlas 3 (1) sl Gl
oS by 09,5 ) eSS g Lot gl s Ol
A6 oS Copoun 0aimd (Lt &5 CuBl g2y (y3h909 2
Widgr odd Hlad e (ppp b &S (B9)S 0 g (3R
ol (2 JB b (sl g o 0yl (e Ol
Ss) il gl e 4 Wlge pialS ol o el
OgedgelgySen hlen g (Sloxy adllae > A3l cp oy
5 0xgh URIFEN O wly (3555 e (JSlgyn o)las
Lol ams 2lS 1) yagegy 3175 3l (oBb (o ]S
biye ol (Gl (81 STL 1 0aalyS g 0l Gliee 20
M Coans jop ) pre Sl 5l (S (V) asbs
Sl 1 oBb gl ol sl (iugag (soulS
slcdnlie & Giugegn b oxlslie (A) cusl S]]
- ISl g el 0alisls b el eSS 5 il
& JeSoytn SIS0, il o teqe &5 205 00 Sljl sl
slal 0slgls [l lins] oyl a4 e 5 Al
-t ool e Hlns] T ol (ad Jleb e
3955 Caleg 3 9 DNA & ol oy <56 do
4 e e GgrelinSly (VA) 9800 s0ulS (sla sk
Ol el (oo J) (S 45 0105 (o slaadll g5
st Sl 48 Ll Jpase odlo ol .l agall (0
S sl padls lsisay ol Sl )3 &5 cud
J 55 (Kol oede (1) 258 aS Jla
Syt oshienSl yial QL1 Sl e el
J550 b sl 0B 5w 51 L ST S g5 Gl LS

VPN Sl o) osleds 8 0,90 /6 pu G:“:')i f’l" blf.ﬁbAl’.u

A¥Y


https://fa.wikipedia.org/wiki/%D8%A7%DA%A9%D8%B3%DB%8C%DA%98%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%DA%A9%D8%B3%DB%8C%DA%98%D9%86
https://fa.wikipedia.org/wiki/%D8%A2%D8%A8
https://fa.wikipedia.org/wiki/%D8%A2%D8%A8
https://fa.wikipedia.org/wiki/%DA%A9%D8%A7%D8%AA%D8%A7%D9%84%DB%8C%D8%B2%D9%88%D8%B1
https://fa.wikipedia.org/wiki/%DA%A9%D8%A7%D8%AA%D8%A7%D9%84%DB%8C%D8%B2%D9%88%D8%B1
https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

@ Ol ) eSS ol ol cladloe il gl aib S
Oy 5l S ole g o ogill Slanns] o cools

(13548 9 ;S
ol gl ol lpl 3 &S Slse 4l ) abwg
ploi il Jos a4y ()8 5 S JleStazzil 1) (5 lSen
oRReR Sy den ()5 g 1l (b ) By
WS g 385 ol Jliggn Slansly oS lie Sl
W] 1S) ol o aol ys oMol Sl olKitsls 5
Jols @lis ol (IRJAU.TABRIZ.REC.1400.075

oS jeald 0uSLild ((s59)a b (618 sommiily dl LL
9 cul ol glual pyd asly oMl ] ol
iy Jlo ol laglejls sgw 3l ot Jlo S8

ol 03)3.2

&bo oyl
Bl 393y Bl s o (Ble (5l LeSoun

References

1. Rehman MU, Tahir M, Ali F, Qamar W, Lateef
A, Khan R, et al. Cyclophosphamide-induced
nephrotoxicity, genotoxicity, and damage in Kidney
genomic DNA of Swiss albino mice: the protective
effect of Ellagic acid. Molecular and Cellular
Biochemistry. 2012;365(1-2):119-27.

2. Elseweidy MM, Askar ME, Elswefy SE, Shawky
M. Nephrotoxicity induced by cisplatin intake in
experimental rats and therapeutic approach of using
mesenchymal stem cells and spironolactone.
Applied  Biochemistry and  Biotechnology.
2018;184(4):1390-1403

3. El-Sharaky A, Newairy A, Kamel M, Eweda S.
Protective effect of ginger extract against
bromobenzene-induced hepatotoxicity in male rats.
Food and Chemical Toxicology. 2009;47(7):1584-
90.

4. Peter SJ, Kumar CR, Vijay K, Ravivarma K,
Kaleem S ,Sabina EP. Preventive measures of
CoQ10 against bromobenzene-induced toxicity in
rats. Journal of Pharmaceutical Sciences and
Research. 2020;12(5):712-9.

5. Reid W, Christie B, Krishna G, Mitchell J,
Moskowitz J, Brodie B. Bromobenzene metabolism
and hepatic necrosis. Pharmacology. 1971;6(1):41-
55.

(YA) 35 1) HoO2 abuwgas (gamnST Sogll blio 1> Joko
) a8l (pgsbalS 51 ool b jlansSTyy aslslS o 3]
“o xS Al ol S 1 g saels” JSUI 4,
Oiorten Sy ials bajlisy (19lsls” By 5> anS

K qu slausly 5l glodyns cab g (a5ws] ul)
28 oo 5T Jgbo 0155b5lS S dlisl L 1) o g abog o

o2l 5l gl ppp Bpas (g8 adle > (1Y)
Y ¢jbgousd oSl 90 (slam 5l cullad g el 1556518
OSee ol &S 03,5 (jugag Sl (8L Sl (19slslS
4 ke a5 Wb (i bawgs B JIG]) (b 15> ol
32 oty S ool 005 ) 5] elge oyl ol g bais
boglae adlae ol 5 Slas] 5T byl

(1) 392 A wlisylis

5 o
&S ol cbae oyl Wge adllas ol 5l odel Canday uls

F9o ises Jl Jols colS ol pSole )3 Gy
A5 5> (alS Bdlone oS 5 S plgisds Wi g ML

6. Ishige K, Schubert D, Sagara Y. Flavonoids
protect neuronal cells from oxidative stress by three
distinct mechanisms. Free Radical Biology and
Medicine. 2001;30(4):433-46.

7. Kong W-J, Zhang H, Song D-Q, Xue R, Zhao
W, Wei J, et al. Berberine reduces insulin
resistance through protein kinase C—dependent up-
regulation of insulin  receptor expression.
Metabolism. 2009;58(1):109-19.

8. Zhou J, Zhou S, Tang J, Zhang K, Guang L,
Huang Y, et al. Protective effect of berberine on
beta cells in  streptozotocin-and  high-
carbohydrate/high-fat diet-induced diabetic rats.
European Journal of Pharmacology. 2009;606(1-
3):262-8.

9. Kalalian Moghadam H, Balochnejadmojarad P,
Roghani M, Khaksari M, Norouzi P, Fazli M, et al.
The effect of berberine chloride on oxidative stress
in hippocampus of streptozotocin-diabetic rats.
Journal of Ilam University of Medical Sciences.
2014;22(4):123-31. (in Persian)

10. Kalantari A, Salimi A, Kalantari H, Broojeni
JE, Rashidi I, Vanani AR, et al. The
hepatoprotective effect of livergol microemulsion
preparation (nanoparticle) against bromobenzene
induced toxicity in mice. Toxicology Reports.
2019;6:444-8.

VPN Sl o) osleds 8 0,90 /6 pu G:.\:c)g‘ f’l" blf.ﬁbAl’.u

A~


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

0302999 22 5l (AU oo 2 2 222 GBBle ST/ 01Ken 5 BAS

11. Bradford MM. A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye
binding. Analytical Biochemistry. 1976;72(1-
2):248-54.

12. Kei S. Serum lipid peroxide in cerebrovascular
disorders determined by a new colorimetric
method. Clinica chimica acta; international journal
of clinical chemistry. 1978;90(1):37-43.

13. Sadegh C ,Schreck RP. The spectroscopic
determination of aqueous sulfite using Ellman’s
reagent. Murj. 2003;8(3):39-43.

14. Oktem G, Uysal A, Oral O, Sezer ED,
Olukman M, Erol A, et al. Resveratrol attenuates

doxorubicin-induced cellular  damage by
modulating  nitric  oxide and  apoptosis.
Experimental and  Toxicologic  Pathology.

2012;64(5):471-9.

15. Hamed M, El-Rigal N, Ali S. Effects of black
seed oil on resolution of hepato-renal toxicity
induced by bromobenzene in rats. European
Review for Medical and Pharmacological Sciences.
2013;17(5):569-81.

16. Tavafi M, Ahmadvand H. Effect of rosmarinic
acid on inhibition of gentamicin induced
nephrotoxicity in rats. Tissue and Cell.
2011;43(6):392-7.

17. Rahmani A, Rashidi N M, Houshmand
Gh, Goudarzi M. Study of the protective effect of
hydroalcoholic extract microemulsion of teucrium
polium L. Against bromobenzene- induced
hepatotoxicity in mice. Yafteh. 2014;3(61):93-101.
(in Persian)

18. Heijne WH, Slitt AL, Van Bladeren PJ, Groten
JP, Klaassen CD, Stierum RH, et al
Bromobenzene-induced hepatotoxicity at the
transcriptome level. Toxicological Sciences. 2004;
79(2):411-22.

19. Janero DR. Malondialdehyde and thiobarbituric
acid-reactivity as diagnostic indices of lipid
peroxidation and peroxidative tissue injury. Free
Radical Biology and Medicine. 1990;9(6):515-40.
20. Pitocco D, Zaccardi F, Di Stasio E, Romitelli F,
Santini SA, Zuppi C, et al. Oxidative stress, nitric
oxide, and diabetes. The Review of Disability
Studies. 2010;7(1):15-25.

21. Ischiropoulos H, Zhu L, Beckman JS.
Peroxynitrite formation from macrophage-derived
nitric oxide. Archives of Biochemistry and
Biophysics. 1992;298(2):446-51.

22. Vedi M, Rasool M, Sabina EP. Protective effect
of administration of withania somifera against
bromobenzene induced nephrotoxicity and
mitochondrial oxidative stress in rats. Renal
Failure. 2014;36(7):1095-103.

23. Chen X, Zhang Y, Zhu Z, Liu H, Guo H, Xiong
C, et al. Protective effect of berberine on
doxorubicin-induced acute hepatorenal toxicity in
rats. Molecular Medicine Reports.
2016;13(5):3953-60.

24. Yincl M, Eralp A, Celdk A. Effect of aged
garlic extract against methotrexate-induced damage
to the small intestine in rats. Phytotherapy
Research: An International Journal Devoted to
Pharmacological and Toxicological Evaluation of
Natural Product Derivatives. 2006;20(6):504-10.
25. Ghaznavi R, Kadkhodaee M, Khastar H,
Zahmatkesh M. Renal oxidative stress status and
histology in gentamicin nephrotoxicity: The effects
of antioxidant vitamins. Tehran University Medical
Journal. 2006;64(5):15-22. (in Persian)

26. Zhao H, Cheng N, He L, Peng G, Liu Q, Ma T,
et al. Hepatoprotective effects of the honey of apis
cerana fabricius on bromobenzene-induced liver
damage in mice. Journal of Food Science.
2018;83(2):509-16.

27. Kalantari H, Shamsi Ehsan T, Samimi A,
Kheradmand P, Shirani M, Zeidooni L.
Histopathological and biomedical parameters
determination in the protective effect of
hydroalcoholic extract of allium jesdianum on
hepatotoxicity induced by bromobenzene in mice.
Iranian Journal of Pharmaceutical Sciences.
2018;14(2):15-24. (in Persian)

28. Ozgdemen M, Yesilot S. The role of resveratrol
in hepatatoxicity caused by methotrexate.
Veterinary Journal of Mehmet Akif Ersoy
University. 2021;6(2):57-63.

29. Ighodaro O, Akinloye O. First line defence
antioxidants-superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GPX): Their
fundamental role in the entire antioxidant defence
grid.  Alexandria  Journal  of  Medicine.
2018;54(4):287-93.

30. Xiong C, Wu YZ, Zhang Y, Wu ZX, Chen XY,
Jiang P, et al. Protective effect of berberine on
acute cardiomyopathy associated with doxorubicin
treatment. Oncology Letters. 2018;15(4):5721-9.

VPN Sl o) osleds 8 0,90 /6 pu G:.\:c)g‘ f’l" blf.ﬁbAlqu

ADY


https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.25382810.1401.9.1.1.7 ]

Kalantar et al/ Protective effects of berberine on bromobenzene-induced toxicity

Protective Effects of Berberine on Bromobenzene-Induced Nephrotoxicity
in Mice
Received: 1 Feb 2022 Accepted: 18 Apr 2022

Hadi Kalantar?, Mehdi Goudarzi?, Mohammad Javad Khodayar?, Elahe Sadeghi*, Zahra Basir®,
Mojtaba Haghi Karamallah®, Mojtaba Kalantar®*

1. Assistant professor, Toxicology Research Center, Medical Basic Sciences Research Institute, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran 2. Assistant professor, Medicinal Plant Research
Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran 3. Associate Professor, Toxicology
Research Center, Medical Basic Sciences Research Institute, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran 4. Doctor of Pharmacy, Toxicology Research Center, Medical Basic Sciences Research
Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran 5. Assistant professor, Depatment of
Basic Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran 6. Assistant
professor, Shoushtar Faculty of Medical Sciences, Shoushtar, Iran

Abstract

Introduction: Bromobenzene is an environmental toxin whose metabolites cause renal toxicity. The
mechanism involved in toxicity includes oxidative stress. The aim of this study was to investigate the
protective effects of berberine against bromobenzene-induced renal toxicity in male NMRI mice.

Materials and Methods: In this experimental study, subjects were divided into five groups. Group I:
control: recipient of normal salineGroup II: recipient of bromobenzene at a dose of 0.36 ml/kg
intraperitoneally on the tenth day. Third, fourth and fifth groups: recipient of berberine at doses of 25, 50,
100 mg/kg, orally for 10 days successively, and bromobenzene at a dose of 0.36 ml/kg intraperitoneally.
24 hours after the last administration, blood samples were taken from animals and renal markers were
measured. The right kidney was used to measure markers of oxidative stress and the left kidney was used
for histological studies.

Results: The results of this study revealed that bromobenzene administration causes a significant increase
in blood urea nitrogen creatinine, malondialdehyde and nitric oxide, as well as a significant reduction of
glutathione levels and activity of catalase, superoxide dismutase and glutathione peroxidase enzymes than
the control group (p<0.05). But berberine causes a significant decrease in blood urea nitrogen creatinine,
malondialdehyde and nitric oxide, as well as a significant increase of glutathione levels and activity of
catalase, superoxide dismutase and glutathione peroxidase enzymes than the bromobenzene group
(p<0.05).

Conclusion: The present study indicates that treatment with berberine significantly improved renal
function and reduced oxidative damage to kidney tissue in bromobenzene-induced toxicity.

Keywords: Oxidative stress, Bromobenzene, Berberine, Nephrotoxicity, Mice

*Corresponding Author: Assistant professor, Shoushtar Faculty of Medical Sciences, Shoushtar, Iran

Email: Kalantar-m@shoushtarums.ac.ir Tel: +986136224242 Fax: +986133738381

Journal of Jiroft University of Medical Sciences/ Volume 9, Issue 1, spring 2022

852


mailto:Kalantar-m@shoushtarums.ac.ir
tel:+989141015108
https://dor.isc.ac/dor/20.1001.1.25382810.1401.9.1.1.7
https://journal.jmu.ac.ir/article-1-577-fa.html
http://www.tcpdf.org

