09339 9% S o 9 (55909l b sl
Voo oLl ¥ 8 Lo AV 5,99

VAY 1Yt o

B guco b o i  Soliiaw! 9 pod 31 g 4y Sl Sl T 6T gLy 3T Ol gt )l o oy g9
Lo Hls g LW, 3o WIS (9w

T 5ol e = T lmbydT (edomo = 00 joli = B0l )3 pll
wsily olSLild (i) g pode SASLilS YLl (¥ lia) 3320 43 o8 325 ps Al (g0 M| O T 0 K2M5 0053250 (gpzeitil. )
8uStils Lt ils ¥yl o5l Spe olrgd dnly (oodlw] Ol olKitils o ol 19 pole $uKitils wliws! ¥ )yl colitilo, S
(_;'/j‘d/“’j‘d “;jj.l.a W ‘f:‘fr/&;r ’n}lc ol ils ;L;SAI;);:
(VAR /oY [1F : Coguai gl VYRR /F [0) : cdl 0 & ,b)

IS

S 3T Syt (lian oy S )0 gl g ol by cijls SlapuS T HT Caols 50 10 WIS o g Silep cp 8
@y o Feygliie ol 41091 (LS sl g Sy 33 WIS (2 0y B pan b ol pod olisu] oy pod 31 ey 41y Bl (Sl T T
Oyt 0 (225 (STZ 31,5 1) (b J5S (ol J55 09,5 8 )0 (Sobai & g0y (0,5 YO Yoo jlumng o5 Hb 5
Tl oy el YP L8 )5 5158 (1 o0 B pean + G (o poit (b0 (252 (O MOTKY) (2 o0 B oot (G0l (920265 (S
Som Pl Olpdi Giomia jgliiody 4y Gl g ol hgd moliS (Blaogye Bay3 5l eolisl b Sllgus (o poi duler
sokieds (uilly Julowi 59031 9 (295 (5 o903l I b Tz SlasSTy e GelS g VUL U goumnd dpnST g (Sl | 1T
J S 0955 s o 45 313 oLk gy s .ouh 00liiuw] Q=+ /¢ gelaws 53 ¢ (VY &cwd) SPSS 13810 5 51 ooliciuw! b Lol Juloxi gy j2x5
09,5 35 alslae 1 .(P=e/ev)) 34y 5L g,lobine jebay o125 GWrog,S olei ;3 GPX g SOD (CAT 3l glacallad oo
Oryed aSyl (ol A gy YL (g lolae Habas (1 g gt (S9LS 09,5 g (2 it SlS 09,5 b dulie jo (it o i SHLS
O Sbd (L) 5 4y cl (SlansT ST sl 3T cadled jlolize i l38] s Wilg oo WIS (33 131 S e 9 (ol

oS slrejly

5| KON JURRY | PV LIRS > I L] LV OWEICQX VOV { JYPUWRRI ROV JLV FUpR VLN L gregepe

Email: n_behpoor@yahoo.com CAVTYYTYIAVY © il : Jgtane S0y ™



mailto:n_behpoor@yahoo.com
mailto:Email:

VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (59990 38 (S B g3y &y il \oF

ooyl LAY Slonds (155 (Subs Condg 5ilwgiS g
oot 5 So3glsil slacansg elail L Lo i c2Lus]
il o il daseiin (A) Sl Lo yo lgzdl aig, b
SBgens 2laSTno0) (Jobo GlaglaesT odss (aal53)
chile pald L (Wbt S 5 ofsyed aSly
WlSTy el Jolo)  SlownST T slags 1
Slad ol el YLK 5 jbgenss wulaST o
adls baipe cobs alex 51 ol len b LAaleS]
adgr 8l bocobs el (VY N ) cwnl ends
SeSI T s 5o a5 b OF) ST gla IS0,
ol Gk 5l cwllsT Jles el kg (YY)
O35 JW 5 s bieen dedd GsenlanSTy
drwgd 9 L ol o Wl oo Siouem ] Slo e
oS 5T Glags 3T ((VF) 058 ol gudl 4 Canglio
2 IeSTn 0gbslS GYBE Glgenss 9T pgw
wiS oo Wl e A aleST ol I (6 Kiny
bl b ko jo wlusTy aslials M}ﬂ (\0)
w25l Cnl zohaw )0 s 451 5 (F) WS oo hos O]
ok ol 5 (L2aleST (o sl sans | Jshos Wilgi oo
aS WS o e | H202 jLogcsgu VB o5k
of G133l 5 st DNA 3 RNA & oo biae ele
aes ymals 1l sl Jobe Sdale codled Wil oo
s b gl 5 bsens WLlSTyse masl (09)
] Jele a5 el (5nS] STy slaaiss ale
WleSTy 5 O3 & 1y sl 31 ol il ol
S5 pobe 4 |y wWlSlpgw Wlgoo 5 w8 o0 Jros
OY) S 458 o
@b 53 (uld 3550 50 6pte Gl lBL
B Blse Pl b e LS 5 b else 380 sl
oole G151 Gl WS g (g lews 095 Hloys 4o

doddo

oy OMis I (slasgezme datue (0L )l
OMSie aiyle JLE wi0g) Fae s 0 4 aius
o0 Gobemr Ol &gl Lo Ve B0 (o 5o (Boyein,
b Slsys 5 (Slsd (Sl Jold 5 S e
595 Golerr Jold (Bgye celps DS (V)
GO e 33,0 s)lorm 5«30 B9,8 Dols> (I8
bl 5 oo 75 2ol g8 5l Gy Jlo Vo
5 Sy 50 Sal (S 3 (SUSe il o 09 e
g oy, o Cobo a5 SMSKie e F, e CdL
G g ey eSS e ol slysgs o,Slas
O =k Ohler )0 Sluses o Sles (lai wloas
30 SEEaJl leasl (V) cewl oals )18 cudle
slagise @3y slesl 5 Bbo Gl sla gogaj]
Bk sl (gl llinl o pesed Vs (2bo
Sb3lsSen 5 655 0 Iyl praiel (s32; 0S50
Ol 5l Wlgs oo (_,’S..,.Aﬁ.'{lﬂ Sl s ol (YY) Wiyl (699
cledy wen cél tos | Gl olbeendian
S oy g lenSen ool oud aljeSls
ond (SBU S99, S5 YL 5 (e slacdale
P Bl Ol pliie (S (F) wll
Sed S3b slacntgn g (o9 poebinl dacumsesn
Olye Gemgigig sl boad by laghse 5o |,
(0) Wlos S

b gilogidgn OIS 51 Slasgorme wabs
boadss )0 (GLliS 25 093 9 (il L LendS olo
S g (F) Sl PSSl gt sadadss gl Jes
Lodd yole aaz 51 (6,550 suxe Jolse oS 0l
Byl a5 Cubs (gylem 335l 5o sduluST il o
Slyeis 5 botisn el ad abjsSdS 5 (V)

sl fleea 8 WS S el



100 e D yuco b ol podr | Soliliw! oy pod 31 g 49y S8l SlosannS T 25T gL 3T Ol gt )l 0 oy 0

5 CAT wile SlownST T slaps 51 oliae 9 95 o0
(YO XV o oY1, GPX
oliia] Sl o3 BBl 5 Glejen il a5 bal
055 a1 BT lam 35T 5 WIS o B e
Loo)ls wad ol gl el odli pasie zadgh
a0 30 057 90 LML (g gi90 (ol 42 231

S 6090 By 4y C8b ogasas g

a8 00l 3y90 Smghy Jolhe soled 80l 5l

olBisly sy Olados 8aSiimghy 10 (ioghy 4o GBI
gl s axzl o b o285 )1 8 05 Jellinm (S psle
VO BVee jlns ol b 50y j Froiyl8 5y
VEYF sloo b olfiole;] e 4o .o (5,05 (0,5
o) as e YEF ) o cusb, ol 5 aule 4> 0
L) Sl uL;;GL LSLmu.u.&é 99 G A L5L°°5)§
WA (6, ael YYAY Slidg, 4 SGU as >
Slgo g duo ;0 ¥ -F/0 sls o8 o 0 VIO -F/0 s> o)
SBolai jsbary &) A el J 7S 05,5 sl 05 3]
sloog, S 0 5 STZ Jolao sl 4 a8 ais Sl
oo, sailasdly 08 G5 palladley Jsbre oo
A oolaiwl (pwgig ey il lawgy cobs sl sl
Sblga wwobs sl g STZ 5,5 5 G el VY
7. mg/kg €y A esls )‘)5 ‘si....u)f u..;..oj o
e Sl 3L 50 0dd > Gmgigjeh sl (59l
VY g By ol o cele FA 0l 5,5 Slhs sl
b Sl plaebl S 6l g @l (S5 el

clale (pls cole o egS olS oy dliwgdy ¢y

S| °M£5A oalaw! L)—‘ MSJM )‘ 6)5%9 9 wlaé
S5 oS eelis 5o ke (2LS slagls (e 50 (V)
9598 9l AT S5 oS WIS e o0 52 il
el (Y0) caol 93 ad saijlowml g ooy
(09> gl 0elats (27 890510l 5 (sl g0
irr Sl o Seend 5 b pusd i 1l (o>
Je Sl 0l ool uqu (VY YY) el ons w)‘)f
<obo )l_?a laudss 9 é.....‘) 6)&-“‘5 L as @lf..bﬁ}
ol (e B alS o iy ilons Vg4
LA gl G20l 5 (355 (Rl eordgmadl & Sl
..\4‘9;‘5‘0 u&w)) :\.Mu) aS Gl ooy 4z’ (YY) W PR
Alr o]y Sl G o8 g 0diS (6 pSiny B o0
(V) o2 g paie (TY) WS Lyl cobs 5)lee
salS @ (g lolins jaboay cp i b yloyo as wisly lis
e sbagise culligma o sslacuSl il
o (Yf) Sl 00 P Q"““ﬁ"})ﬁ"“)’“‘“" l) o..\..»‘sulaé
3 Sololine (Rl Bl 58 inpn b (Rbs slagtae Gleys
(Y2 Y0) cl oais snalie SOD Lo
5 g Jloliae 8B  (ine sanlsd K5 (59 |
Ol (b (sl 000 S92y Culis lajs jo (g e
FolS Jozs jo Pl wilgs o (55,9 45 Sl 00l o0ls
ailosls las po Dladod B 5050 (TA) S g5 2ol
1y ol SlansT 6T byl vyl awelisS il yei 4
as ol plas Siwle s (VA V) wiss o jrals
(S3l9p 5 S Sl pad b (6,55l 5 (raliinl (e
Sl OMae aollsT jlad blae jielS coge



VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (59990 38 (S B g3y &y il \l"ig

ST 5T (lams 5T Collad (6 Fojlail pslateas yslit
SCAT) 5 «(SOD)  jbgesd ST ygu
&S b cuS ) esliinl b (GPX) jlaasTyy 5658
3 Jolhe ool o eolizal o1 Lo ZelliBio
el 05 Mallom 3550 (S pole o olKiyles]
6ol Sl sy sl e e LL o 28
o AndB 590 4 05D 590 (N 8355 (ALl (39 o,
&S eIl LS, azin 5o ;0 VOZMaAX 5 (D ol
oSt by g Slgenns ST gm Sollad ad
P9y Gk 3l g 285 18 e o )50 (NishiKimi)
Oh9y Gk 1 VB cdlad (V) wl haws 55 1S
VENM 5o 5595008 aeaSTy & 525wl 5 0505
Cadled ol dwloee ad 8o yo YU codled» S o
OLes 5 S 59, Ghg) 5l elitul b jlanaSTy (y95bolS
O35UelS Jgag,Sem Djgots g ol Ghawiw (VIV)
O slp b Gl g 05 oo [ai3s [aps]
ATV V)l oolaswl o880l g, 5l g cdale
5 29,5095 Dyt (o) Sl aly Tipgasl |
sn sy ANOVA) Lilly Jdos 505 5l
Sl baslive &g 4o ol eolaiwl (29,8 s Ol s
sl (TUKBY) (S5 orsis (39031 51 cloog 5 (s ylolins
A oolaiwl ey, S Nl (geodge  duglie
ialrs SPSS sl 5 51 eslissl U Waosls o sty j25
5 0 I e s lsiea P<e/o 5 2,8 alool YY

REEER

~a..0~ . @.w
038 JAS 09 A Cewd &S ob plid mls
cusls P<A10) 5 lobine LzalS c0bo 09,5 sloige

og S cro g & Subs lagiee o (g5 (P=2/-YY)

45 (Glse 5 5 (5 S o3I po 5l satars S g5 5S5lS
Das ol wge VE MMON/ 51 YL Lises S48
b J5S 05,8 ez 5o (Bolal & jgoay Sllge>
S PN peitstls 928 (STZ G5 )
s (O MOIKY) oy Bras il
Oty b 0310 J )8 oy B pae (S Gyt LS
5392 00l At LS 8 0 Sl (g 9555 il 5 IS
Olgeds 5 (YA o5 o(Chae) 5 o o5 &b p
99 bl cnl jo b i8S I o (o yed S
Jeed 5y 785 o) o) 4 e b (6,55l atan
b osls iyeel [F -om/min ol ce o L albSVY
Ol L as bl (goy coled slain oz Aeb
Sy b Jol &a 50 g olyen (o g Cee a2y
ey b opgo dibn 0 B0 Ve oo 4y Ve m/min
ey by pger &2an 10 833 Yo Saw 4y 9 V- M/MIN
Lol diin jo aido Yo oae 4 V0-)YF m/min
28,5 alomil aids Ve ae 4 10V M/MIN e pu
g el 5o (59,5 )5 sl g o atie 45 59, O Sy e
oy b Sl aiBo Vool slossl jo (59,5 95
Sy SopSdl Ses 5l cé,F e pbl 0-F M/min
ol bBoazs solin) cdld 4 bo, SuS
Sl Sl 5l 5 jslaads 998535 il & alousgipy
o1 5 2l FA 5 0550 Gleil 4o i pod Al
o 5 SRS 0 Al LAl Cels VY g Al
ol IS ol gl 2,5 plowil Sl 0, 75 5 it
5 Ghene L) (bl g oealS )5 5l esliul L
30 wedd B Cepwds 4 CBL o il ansS
Vo Sljged g ol 00l gdglamd O sl dle
b b s a0, [WIV] o ,s VNO 8 aoys
Glod ;0 ddBo Ve Do 4 g Adds jo 0 Ve Sy

Jsloee 9 008 5oy yUle Sljgen ol S lo A2 )0 e



\IN% e D yuco b ol podr | Soliliw! oy pod 31 g 49y S8l SlosannS T 25T gL 3T Ol gt )l 0 oy 0

05; L: ML‘LA )\) ‘5>).7v.> 6&05; )\) LQ@;);—‘ u...]l:ﬁ
09,5 55 O O FYL )bl jsbay by S

SlphSEee o il 05,5 5 Cnppr Rl

i oasline (g lobae Dol atunly sba e

9ot duslie s (Y Jgaz) casls 5429 GPX
5 90D CAT o5l cudlad e a5 ols oyLis laeg,S

75 Sog,S L anglie o ollu JuS 095 ;0 GPX

Olee crizred 390 Fomly P=+/++1) 5 boliae jsbay

axdlao gog )5 50 o yoi' &obip Jlosl 51 (g o2 (339 & liliw] Bl 20l g (ko N Jgur
b J s Js

YEYNEEY  YWWYEVY (0,5 cped ) i
YVVYRE/E

Ryt peit b et b o e b
YAV EO/A YAVIYEY/D YADIYENY

# YW\ HF/F # YYO/VEF/) # YNV EFY YVVIY£0/0 (55 Siyed 5| e

€J S 09,5 b dnlia ;o P<e/o0 % N=A laog 5 aled 5o iloads (3,155 o lailiwl glas § xSl & jg0dy polior

|9J u}c)i «(U/ML) axtlae S 90 6[&05; ) GPX 9 CAT SOD ‘51.&”4).’1 cdled ).y‘-bl.a.o Y J,»\?

P f Wog ,5

YY/YEY Wl s
YOIfE\ Y s Jyus

#olo) FYO YOINRVY O yedt sy SOD
Ya/fEs/y Ot
YEINESIY Rt Ot i Sled
YAIYEY Sl Jyus
VEITEEID b Jyus

# o)) YIA YYNYY Ot et sl CAT
\RIAETA Ot
Va/vEo/f Oyttt Oyt Sl
YEIEEAIV Sl s
Fa/oYY b J S

/Y FNY  YVEREF Ot il GPX
O I¥EVY Ot
\RIAe N4 Strrton it obs

* lolire ogli s

Oroggigiayel booad b sbalse &, <l
Sl Al
(b S 09,8 L annlie o as ol las gl
(sliul (p ye3 09,5 0 4y, <8l SOD 5l cllad
Ot Oleyed B pas g (el 09,5 5 ¢y B pan 09,5
ol Cdld (e rizres 09 SYL g loline ooy
o bawglie jo etk S0l 05,5 50 w3l
GUgemns WlaSTyigm 09 JYL (5 bolns jsbas ooy 5

2l Ll Gl 5wl g sl ISl 50,5 5L L

G5 Al 9 Sy
i laST o il do gobo jo oS cawl oalds ool oyl
Olsreas i5)0nlil 5 wlise Gral3l ol3T sle SISl s b
Cewl oo a8 )3 a5 o Cubs Gt )0 e Jele
ol ol 38l Fewly jo aS cunl cpl p slizel (YY)
oS 5T sl 5T Gliwgen Laa> gl g cguslans]
G295 (bl (e 2 (V1) aisS cbili> Jolo 51 ol
5 ol (03 Glelgs g allaz 3l o) 0 ol

SaST T slaaa sl 5 WIS oy JoSe Brae



VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (59990 38 (S B g3y &y il \0A

250 Y deed s 6y onss el (Suped dslp oS
A Do 4 ddBs 0 e VY ey boands Froan
Sloe Bl el Jolae iol38l o Gilg o azan
L plate o pod atan VY L (Y+) 055 SOD § CAT
e 0 b dw g 39, 0 Cele S dawgie Dal L
Ol38l g ciallST o il el (3l ks sloo, 4o
‘GL") u.“ d)l?f (Y‘A) Sl 00 U’“")‘)f SOD w.]l:ﬁ
Sy &5 B gy Bdod o (Voo V) 1Ko 5 LI 50l
Iy Cobot p pe3 09,5 ;0 SOD lobiae pud jiol38l e cubo
(V) 0 S o ksl o CAT colls Sy eols ylas
s S gl S y2e Jolo (lgieds plaie (25559 Codlad
Gl ol o oliel ol oo aslis  glognST ool oo
adgi Galidl sgg b« geliinl Sl jod 4y wly jo a5
Sgnte SlanST T sl 5T culled sl sl IS0,
Fel Wlg o o 51 ol cudlad ialisl (F2) sl e
5 T ol il b allie gz o e
YD asb o)l sla sl 3> 5l e oadg )
3345 5395968 ST o gole waled (e 4S5 5ba
wei o & SOD 3 CAT L GPX Luwg ool
Mgee o whoe lEl (b ollen @9 50
ool By 5 D gYsb (655,18 Bamsglas
CAT L GPX colad (33l 5 e (Lo g iulS]
H202 Los g oe0lbislS iolusST &,k 5l GPX
(F) WS eS8, Joho cdablbre [0 Wil oo ol @
a il e culs o el o il ol ol ials
(FY) 098yt gomw Y game gozs S50 o y5e U]
ool Jlosiml s bl 4 s 3y ax gyl Jb o
56 o lse st o o1 sla JISusl, b snslall il
LFY) cenl oy Bglass cubss

ol el S e cdadle of5T sla JGol, ply yo )
Gk 5l ssbedled 5l (56 Wl e b uls 5> w351
50 (V) wisl scaSal ;eSS ol L H202
$og S 5o miyl ol colad oy VL Gl ey
s 09,5 30 1 Jlolins oy VL (ogasay 5 270
ool 5l Sl Wlgh co (10 B pan ol porray  Slolil
sacaopbii g olsT bl 51 il o2slaST oyl
Wl g 3T 2331 51 b Johoo cliblone 33l
el ade A Aglie 5 oy 5o 3L Bsenns
(2bo Gloye Gl Il lag 3T 5 JoSe 5 (55150
polie jo ol (1als (V-A) ) Ken g coudl ol s
5 3B gemmm ST gw loline Lol wwsallgsocyglle
oh9y ol lg wssle (Llas 1) Y ge5 cubo o, YUK
S erSinm sl She 29)lops Sl by, Glarea
0y pb Zobd (5 lons S92 I3l 51 B eg Ol3E
Oaed a8 il lid s (Vo V ) o)L g (6 mae (VD)
Slom 5l cudled e loline ol o  Stalinul
L V) ollen 5 (Sajpse (T7) 09doe bt
s Blise slrogeds 4 STl sl )
(B lyo yiSlas 0o, o AD B AL wha A) el
S5 Sy aoys AD B As azin A) eglie el
S a0 AD LAY i A) (gilge el g (Aion
A bl og)S sl g (Saglie 09,5 (sl adn 1S5
a8 Wy 4 (pl 4 (Gl 0lyo 2SS o0 AD L
SOD CAT) las! sl slaps 51 el ol
Gial3l s ylolins s5bar e 58 s 52 5l g (GPX
Ol il 38l a5 Colas Ho (VYY) Cewl 00,5 oy
IO PPy d]m la o‘).o& @ALLM‘ U")"” 2 ° SOD
Ao LD s s jnde ol Gdos

aisls lad cobs sl jo LaoluST ol 5 o el



104 gé,a.o b ob.o.b G..ol&...w‘ R }‘ oA g.db @‘M‘@JT dlbp.g'}ii ub.a.du (_,‘}-3-0 )

5 LBl doysin; o Slee p aST> (YY) Sl age
Ll Glac 55 50 9 9)l08 oo S JEl slacsss
=5 a5l (50,5 Jled et oy 5l o JsSgage ;S0
Sl 8 1 oo 0aiiS (g3leil slag T g (Slawns] ]
(YO)
ool ol s ols lis jols b Ao
Slompl cod p wlgie Gupp JoSo ol ena,
5 sholine b ctbs slac, ,o 4, cdl Slaes
5 05309 5l 36 (eRlST il 5l g a8l azils (6 35
Sl 4 azgi LS oS5l Cabs slo e
Solis lolgs iz 5 e JoSo 5 pod BT
@ OlFee &5 dwyee Sl B g2y (6 ok
s O3lae 5l plas je sl eslanul sobs o les

0,5 dvogi 1y Gragh ol jo a5

‘5;‘0)5\5 9 ,&,’;‘,’,‘
3 sooland aledl (655 Al 5l ise dlie ol
Slye Bt g5 sl 329y alg oDl al5T ozl
Lo 5976 2 4 a5 Sl oled 51, 055 Lulow  Sis
gf."d)dé 9 )iawd u.\.i..\JLw) 6)L.’. d’"""“ U"‘ ﬁl?u‘ 5 ])

ab 4 ol omdsilie cYgame 5 S0 H202
g B ool ogd sy g el Sy
355 sn sl VB 5T ol eS| (sloe T
Sl Sos Gy 53 00le (nl @eaS «Djg0 (nl 2 50
35 alyd Zalgs 5 5 s sla sk o Shae P ann
o Caol> 35 5l 0 see i YLK (FYF)
(F0) 0,00 dd}?wflgi
5 STy 5518 VBS s Stz ol
1 oayed Aslas Cdlite JBgannd deanS] g Colled
3 Gpyed alzlae Sl saseslad il oo pol> gk
Slagbse &y Sl 4 5lns] oyl o b el
VST VO 4 T R AU [T IUUNUR IS AN
RV KVOW 1 JS] G UUU g JUPOW EONP S EONPI R -0 PO X 98

Ry JeSe Wi o seges Dl dggp ;0 g

58 s it (oS Tl g eadine BALS' S lgieas
gl peiiine jsbds (0 (pizren S o0 Jos Jolw
] 1 Lo sk 5 08,5 5 |, 0z amcS| glaisS
colad gyl 5 GSH s Supms b il
30O0) wiS oo cladlors Ql..\,,.wfl‘s’;.ﬂ el LSL‘”M.}-;]
Silee S5 Olpes JoSe cnl b K sl g5k
5y pb H202 Gl ol 5 cnpiiinlyss 2 o
Ol 2ol bt dyoe ey (VO)
&S o Jos olﬂ sl JSGal,) suisS pax lgicds o]
G5 s Jb 5eST GlaaisS pexd 5l 6T el g
5 SOD 4 CAT Slap sl Ll o cgslanns]
Jor il e (npp JoSe 0gbe GPX
Pl Sdgs 50 Camdg dgu Basb 3l 1 bl il Sgial
OheST Sl o b rizmen 5 Sland JluSgn
locraig DNA Cosl oo o g aidu go Jtens

=Sen boaw] g 0 osdie bogd

o% 3 b slalaze ;0 ROS g sasolsy)



VFeo 5leg (bl ¥ 8 )Lod VY 5590 (10359 30 Cu poho 9 (S59990 38 (S B g3y &y il \lds

».L"L)j@b.o

1. Cefalu, W.T., Medical management of diabetes mellitus. 2000: CRC Press.

2. Cooper, B., et al., Lung function in patients with diabetes mellitus. Respiratory medicine,
1990. 84(3): p. 235-239.

3. Kodolova, 1., L. Lysenko, and B. Saltykov, Changes in the lungs in diabetes mellitus. Arkhiv
patologii, 1982. 44(7): p. 35-40.

4. Brownlee, M., H. VLASSARA, and A. Cerami, Nonenzymatic glycosylation and the
pathogenesis of diabetic complications. Annals of internal medicine, 1984. 101(4): p. 527-
537.

5. OFUWE ,A.F., K. Kida, and W.M. Thurlbeck, Experimental diabetes and the lung. Am Rev
Respir Dis, 1988. 137: p. 162-166.

6. Maritim, A., a. Sanders, and J. Watkins lii, Diabetes, oxidative stress, and antioxidants: a
review. Journal of biochemical and molecular toxicology, 2003. 17(1): p. 24-38.

7. Kangralkar, V., S.D. Patil, and R. Bandivadekar, Oxidative stress and diabetes: a review.
International Journal of Pharmaceutical Applications, 2010. 1(1): p. 38-45.

8. Marvisi, M., et al., Pulmonary complications in diabetes mellitus. Recenti progressi in
medicina, 1996. 87(12): p. 623-627.

9. McLeay, Y., etal., Dietary thiols in exercise: oxidative stress defence, exercise performance,
and adaptation. Journal of the international society of sports nutrition, 2017. 1 :(V)¢p. 1-8.

10.McCord, J.M., Superoxide radical: controversies, contradictions, and paradoxes.
Proceedings of the Society for Experimental Biology and Medicine, 1995. 209(2): p. 112-
117.

11. Ceriello, A., Oxidative stress and glycemic regulation. Metabolism, 2000. 49(2): p. 27-29.

12. Baynes, J.W. and S.R. Thorpe, Role of oxidative stress in diabetic complications: a new
perspective on an old paradigm. Diabetes, 1999. 48(1): p. 1-9.

13. Saxena, A.K,, et al., Impaired antioxidant status in diabetic rat liver: effect of vanadate.
Biochemical pharmacology, 1993. 45(3): p. 539-542.

14. Fattahi Bafghi, A., H.M. Homaee, and M.A. Azarbayjani, Effects of high intensity interval
training and curcumin supplement on antioxidant enzyme in heart tissue of diabetic rats.
Iranian Journal of Diabetes and Obesity, 2016. 8(3): p. 135-141.

15. Almani, S.A., et al., Free radical scavenging activity of Berberine in acetaminophen
induced liver injury. International Journal of Surgery and Medicine, 2017. 3(1): p. 27-36.
16. Maechler, P., L. Jornot, and C.B. Wollheim, Hydrogen peroxide alters mitochondrial
activation and insulin secretion in pancreatic beta cells. Journal of Biological Chemistry,

1999. 274(39): p. 27905-27913.

17. Tiwari, B.K,, et al., Markers of oxidative stress during diabetes mellitus. Journal of
biomarkers, 2013. 2013.

18. Pitocco, D., et al., Oxidative stress, nitric oxide, and diabetes. The review of diabetic
studies: RDS, 2010. 7(1): p. 15.



159 e D yuco b ol podr | Soliliw! oy pod 31 g 49y S8l SlosannS T 25T gL 3T Ol gt )l 0 oy 0

19. Ning, G., et al., Progress in diabetes research in China .Journal of Diabetes, 2009. 1(3): p.
163-172.

20. Wang, Y., et al., Hypoglycemic and insulin-sensitizing effects of berberine in high-fat diet-
and streptozotocin-induced diabetic rats. Metabolism, 2011. 60(2): p. 298-305.

21. Derosa, G., P. Maffioli, and A.F. Cicero, Berberine on metabolic and cardiovascular risk
factors: an analysis from preclinical evidences to clinical trials. Expert opinion on biological
therapy, 2012. 12(8): p. 1113-1124.

22. Amritpal, S., et al., Berberine: alkaloid with wide spectrum of pharmacological activities.
Journal of Natural Products (India), 2010. 3: p. 64-75.

23. Ashraf, H., et al., Evaluation of aqueous extract of Berberis Integerrima root on the testis
tissue and testosterone levels in stereptozotocine (stz) induced diabetic rats. Qom University
of Medical Sciences Journal, 2013. 7(4): p. 28-35.

24. Kalalianmoghadam, H., et al.,The effect of berberine chloride on hippocampus oxidative
stress of streptozotocin-diabetic rats. 2014

25. Cicero, A.F. and A. Baggioni, Berberine and its role in chronic disease, in Anti-
inflammatory Nutraceuticals and Chronic Diseases. 2016, Springer. p. 27-45.

26. Xiao, D., et al., Berberine derivatives with different pharmacological activities via
structural modifications. Mini Reviews in Medicinal Chemistry, 2018. 18(17): p. 1424-
1441.

27.Pan, X.-R., et al., Effects of diet and exercise in preventing NIDDM in people with impaired
glucose tolerance: the Da Qing IGT and Diabetes Study. Diabetes care, 1997. 20(4): p. 537-
544,

28. Yardley, J.E ,.et al., Resistance versus aerobic exercise: acute effects on glycemia in type
1 diabetes. Diabetes care, 2013. 36(3): p. 537-542.

29. Lesslie, M., Investigations of biologically relevant free radicals utilizing novel gas-phase
analytical techniques. 20.)Y

30. Alipour, M., I. Salehi, and F.G. Soufi, Effect of exercise on diabetes-induced oxidative
stress in the rat hippocampus. Iranian red crescent medical journal, 2012. 14(4): p. 222.

31. Farhangi, N., F. Nazem, and F. Zehsaz, Effect of endurance exercise on antioxidant enzyme
activities and lipid peroxidation in the heart of the streptozotocin-induced diabetic rats.
SSU_Journals, 2017. 24(10): p. 798-8009.

32. Chae, C., et al., RETRACTED: Treadmill exercise improves cognitive function and
facilitates nerve growth factor signaling by activating mitogen-activated protein
kinase/extracellular signal-regulated kinasel/2 in the streptozotocin-induced diabetic rat
hippocampus. 2009, Elsevier.

33. Tsutsui, H., et al., Oxidative stress in cardiac and skeletal muscle dysfunction associated
with diabetes mellitus. Journal of clinical biochemistry and nutrition, 2010. 48(1): p. 68-71.

34. Sozmen, E.Y., et al., Catalase/superoxide dismutase (SOD) and catalase/paraoxonase
(PON) ratios may implicate poor glycemic control. Archives of medical research, 2001.
32(4): p. 283-287.



VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (59990 38 (S B g3y &y il VY

35. Shirebrahimi, E., M.R. Ramezan poor, and M. Hejazi, A Comparison of the Effect of Eight
Weeks Aerobic Training and Vitamin C Supplements Consumption on Antioxidant
Enzymes in Men With Type Y Diabetes. Quarterly of Horizon of Medical Sciences, 2018.
24(2): p. 103-110.

36. Modir, M., et al., The effects of short and middle times aerobic exercise with high intensities
on ingredients antioxidant in female Sprague Dawley rats. medical journal of mashhad
university of medical sciences, 2014. 57(3): p. 587-595.

37. Azizbeigi, K., et al., Antioxidant enzymes and oxidative stress adaptation to exercise
training: Comparison of endurance, resistance, and concurrent training in untrained males.
Journal of Exercise Science & Fitness, 2014. 12(1): p. 1-6.

38. Teixeira-Lemos, E., et al., Regular physical exercise training assists in preventing type 2
diabetes development: focus on its antioxidant and anti-inflammatory properties.
Cardiovascular diabetology, 2011. 10(1): p. 12.

39. Ozkaya, Y., et al., The effect of exercise on brain antioxidant status of diabetic rats.
Diabetes & metabolism, 2002. 28(5): p. 377-384.

40. Dong, C.-X., et al., Characterization of structures and antiviral effects of polysaccharides
from Portulaca oleracea L. Chemical and Pharmaceutical Bulletin, 2010. 58(4): p. 507-510.

41. Golbidi, S., M. Badran, and I. Laher, Antioxidant and anti-inflammatory effects of exercise
in diabetic patients. Experimental diabetes research, 2011. 201.2.

42. Pereira, A.d.S., et al., Influence of aerobic exercise training on serum markers of oxidative
stress in diabetic rats. Journal of physical education, 2016. 27.

43. Mirzaei, B., Comparing the effects of acute exhaustive exercise on cardiac troponin T serum
and malondialdehyde of heart tissue response levels of endurance trained young rats. Journal
of Sport and Biomotor Sciences, 2013. 5(9): p. 16-24.

44. Jamieson, D., et al., The relation of free radical production to hyperoxia. Annual review of
physiology, 1986. 48(1): p. 703-7109.

45. Songstad, N.T., et al., Effects of high intensity interval training on pregnant rats, and the
placenta, heart and liver of their fetuses. PloS one, 2015. 10(11): p. e0143095.



\$Y e D yuco b ol podr | Soliliw! oy pod 31 g 49y S8l SlosannS T 25T gL 3T Ol gt )l 0 oy 0

Evaluation of Changes in Lung Tissue Antioxidant
Enzymes after Endurance Training with The Berberine
Chloride Usage in Diabetic Wistar Rats

Elham Farhadfar!- Naser Behpour*? - MohammadAli Azarbaaeijani®- Ali
Moradi*

1. Ph.D student, Islamic Azad University, Boroujerd Branch, Boroujerd, Iran2.
Associate Professor, Faculty of physical education and sport sciences. Razi
University, Kermanshah, Iran3. Professor, Islamic Azad University, Tehran Branch,
Tehran, Iran4. Associate Professor, Faculty of Medicine, Shahid Sadoughi

University of Medical Sciences, Yazd, Iran
(Received:2020/6/21;Accepted:2020/10/5)

Abstract

Aerobic training and berberine chloride both have antioxidant characteristics, therefore
the present study aimed to evaluate the changes in lung tissue antioxidant enzymes after
endurance training with the use of berberine chloride in diabetic vestibular rats. For this
purpose, 40 adult male Wistar rats weighing approximately 200-250 g were randomly
divided into 5 groups including healthy control ,diabetic control group (with STZ
Injection), diabetic experimental group+physical Exercise, diabetic experimental group
+ berberine Intake (50 mg/kg), diabetic experimental group+physical exercise+
berberine Intake. 24 hours after the last exercise session, the animals were anesthetized
with an intraperitoneal injection of Ketamine and lung tissue was harvested to measure
the antioxidant enzyme activity of superoxide dismutase, catalase, and glutathione
peroxidase. Paired t-test and ANOVA were used to analyze the data using SPSS
software (version 22) with significant level a=0.05. The results showed that compare to
control group, the level of CAT, SOD and GPX activity was significantly higher in all
of the experimental groups (P=0.001). In comparison to the diabetic + training group
and the diabetic + berbine group, the effects of intervention was significantly higher in
the diabetic+training+berberine group. The final conclusion indicated that endurance
training with berberin chloride consumption can cause a significant increase in the anti-
oxidant enzyme activity in the lung tissue of diabetic rats.

Keywords
Berberine chloride, Catalase, Diabetes mellitus, Glutathione peroxidase, Superoxide
dismutase.
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