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Abstract

Background and purpose: Endosulfan is an organochlorine insecticide that is absorbed orally,
subcutaneously and by inhalation in humans and animals and disturbs the reduction process, changes the
activity of antioxidant enzymes and increases the lipid peroxidation in many organs. The aim of this study
was to evaluate the protective effect of myricetin against endosulfan induced liver damage.

Materials and methods: In an experimental study 42 male Wister rats were randomly divided
into 7 groups (n=6 per group). Group I served as the control and the experimental groups were as follows:
group II- V received endosulfan 10 mg/kg and myricetin 5, 10, 15, and 20 mg/kg/ip for 30 days,
respectively. GroupVIwas treated only by 10 mg/kg endosulfan and group VII as positive control
received 10 mg/kg cyclophosphamide (ip, 30 days). Twenty four hours after the last injection, all rats
were anesthetized using ethyl ether. Alanine aminotransferase (ALT), aspartate transaminase (AST),
alkaline phosphatase (ALP), and superoxide dismutase (SOD) levels were measured in plasma. Liver
glutathione (GSH) levels were also determined.

Results: Administration of endosulfan caused elevation in ALT, AST, ALP and SOD levels, but
the activity of GSH decreased in liver tissue. Receiving myricetin along with endosulfan significantly
increased body antioxidant activity and normalized the liver enzyme levels (P< 0.05).

Conclusion: Our results indicated that myricetin with antioxidant effect could protect cells

against harmful free radicals. Therefore, further clinical trials are suggested.

Keywords: endosulfan, antioxidants, glutathione, liver

J Mazandaran Univ Med Sci 2016; 26 (143): 28-36 (Persian).

28


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjdpo-0tt_QAhVZFMAKHSdxBkAQFggbMAA&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F89509111314066945%2F&usg=AFQjCNEndOUncUPUmii8zOx_kNZdesNPVA

oh—3)ls (— S B}y e0—L cols filsa_L ae
(PA-WG) 1990 Juw 3T 1EW aylads  @dluid g Cuw )93

jl bl 1S hapbgy vl p oy po Gikslas Bl pw)p
L' Ug)a Bl pb ja (lalgaugail

'a)|))$-'1': doxo
Tl panl gl 4l>
") ke
"1l Ly T
8 lguais 3L
¥ 530> > ol

2 1

5 Slazal ¢ STyss 5o b 31 Oyt 534S Coul o IS 5LE 1 (280, do S5 O g sl i dod 9 dilon
O geloanS | 5 a1 31 5 OIS (BT o 5T Sl ) o el 3 5o Dl sl 5080 o ol (e 05
O s 5ot 51 (6 T oy 55 it oo (s Clablons U155 225 0l 53 10 5 5 Lap ol 31 (6 5lems 53 (5ot
s gl As

§ ol as 505 SV solas ysb 4 aS b eslital 5 ol s gl ise 1 e g2 addllan ol 55 il g 9 Slge
O g gl + s oo Vo MG/kg (1) (Vs MOIKG) O gow 5l + s 50 & MG/KG(IT) Js 5 a,f(l).,uuv,wzs,w
«(V 2 MQ/KG) OW g gl + s oo Yo M/KG (V) (Y MQ/KG) O g gkl + s o0 YO MP/kg (1V) (Y »mg/kg)
Codlys Bl |51 Oy a 55, T Sode a1y deelind JIS Ve mglkg (V) 5 g5 Ol s 561 Y + mglkg (V)
ST CALT) 3l 5 gaT VT Gl 5T e 5 s plonil (6 S5 55 Gis 5 02 5T 5l g Sl YF 33 S
A (S oLl US55 S 5 (SOD) b yass 1Sy g (ALP) 6L JISIT (AST) 1 il 5 yieT

Sl 22155 5 gans s STy v s ALTASTALP (6o 5T pelans 1531 Coly O gun 5ol 3y s sladidly
SRl (SIS (ST b (s lslan b O 5ol 3 oz b Ol o (s n 3 g5 i S S 0556 58
(P</00) Sl 03 308 i |y 6 AS (sla ﬁ;TCJu,u\;

03 d e 5 eilanSTT (5T S5 60 0150 4 (st oo 457 s g0 O il anlllas 51 Jolo ool bt
Db o det 5 (65 i b G ol THS IS o Cliblows 35T (sl w5 Caolss b sl Jalse il

NR RPN A PG R B R F PPN RS W L P F Y Y

dodlo

Slate (23UaS 5 Ghes 8 Do 4 Nl 5 (0 5035 (S BT pga 0558l 555 5 pean 35 L
)suoTQ,ULeG«Sl{\i)u:fgéTClea:L&;»\ u\_..’ld_:bf.o/ujm r}Me\};&lH{Qul ag>lgn
E-mail: Aroona_Chabra2@yahoo.com (S 3buats o dSCils cpliel by A&l o T 5 o3l WA b8 ool = gl o, T :giame g0

g\ﬁn;‘5)\.“;an,.u)‘t.us,:}‘r,ig,\i:;uwu},m.&xm&”ur,kg;;u,a;;;fqu”u}wuﬁ,}fuyﬁsu.\
Ol el a5l (Sa psle o8l (53513 0S¢ g getils Sl 4aS” (g 3lugols (51 46 (5175 (6 gl Y
Ol ek 55l (S p ke o831 (g 5Mn g5l 0SS ¢ gmelils Dol eS¢ gulis o ] gl )18 (5 gl ¥
Ol el O35l (S p e ol8tils (6 3lg sl dSils ¢ g gmdils Dl 4208 06555 So)b pmads ol 575 (6 mmils ¥
Ol e s 053 (S p ke osils (S 0aSiils (55857 05,5 w3kl

WAN/AY & g 5 U WABVNY 1 S-Sl g gl sl DRAMARICEFF IR

P 19D BT 1R a)laib (euiinh § Cuny 8)gs ohsjls Ak} eolc oGRSl alas



25 (lanbon G p paluns (Thslas )

Ol by 53 O gatllenS s o G 5 55108 o 2l
G b 3 Ol 5 Ol 53 Ol g 5 ) L5 5 o
LDso -5 o o (s 5 5 (Ll ¢ S5
VB 5l sl Sl o 4 S 5o O g5l
lesls Olis Calides Olallas L(0) ! Y+ ma/kg
Wl K5 5 55 Dl o (511 O g 5ol S

O e 45 das o0 OLES (654 gyl Dolalllas
e 5 O CBiles o pe Sl 0 g 5 Dl
O V)3 58 e O o dhoz Sl laglay ¢l 5
ool ladid sDNA ¢ 5 2 (55 5 & Ll 5 s ROS
Solaz 5 551555 Gladul B g omie a5 5 Ay
ST gL gt Gl 515 Lghv.m:}lf)l Y
3518 il slacanT Sl s diis  SlanST
L3 Sl S o (6,8 o e
O 3l pons 3 457 ((SOD) U gaws oSl g ol
YUK (S o 5B 1) HaOz a5 oS 53 g O 5T
35S T J 5o ¢S5 5 OT 4o 1, H202 457 (CAT)
s & sl y SIS 05568 5 S e ok
5 H202 o 5 055U 58 Sl eslinal L o5 (GPX)
QNS o g 1) ST 5 9508

b b LS 5 ol le bl a5 5D6
e mlie 53 0328 b ay oS din 055
348 5503 (S5l i Sl 15 Ll 3 g5 ALE
— B Gl 2l 5o SBlis 4 015 e 0T dlex
oyLal 4515539, 8 SN 5 Cubs Ol ¢ By
Sl sas 5 il i 1 opl odes Caand 3 S
3 ol s 53 La0T ULy 5 SlausT T
3 ealiial L e 55N .l s 5T sla e
5 Sda ol S Sy g 4 o e ilies (Sl
LS oo Sl 51uSTT o sl ade (il
SeS 55505 ool eilSa 45 il ey
S B I - ] N V. (RSP P 0. P A PPN o
oS Hlge LS 5 10U sl 55T sLa G,

O e O30, i Co e 3T SIS,

ol plowil Dllllan b A GLET S Jama
P s Jl 5o (6la ) 5557 55 Cas gans Ol e
et Al (g Sla) STl S
S 5 5o AD cann g b 5o sl ST
MLl g0 5 puze |y b 28" C3T

3018 (N s oo 5 (S35 ol
e OS5 ) 45 550 e o la0T o ks
YL C s Sls g e O 54l O g
20T ez gy i (T 930S C > 5 o 2
o 2 Dl g g0 3 mad Oljs 058 o0 (2 2 5L
Oglite (oo byl 5 s s CBLE 5 Dde
o D3 a8 das e Ol Spdypen ) ol
adbae 51 5y Gble j3 g 9 Old g g0 43 Ll 0
o bt 5 (K5 g 25 Lo Aas £ 03T
S by S &y 5035 b Sl LS S
@h&\j@@dp}b)))gcu\ﬁﬁgy;\?s)l{}w)
FNAEL S 5 03 Sils g g0 (5l S 4T

S (O 5w sl ds5le) La 0yl (63 IS
Ly AS 0 0L o 5 10,108 o L6 LE slaos .S
(st gt (ol 53 s li oMo das oo Jals
o o= &S5 (CoHCl605S) DUl gun 5 il (Nl s
W 6467 aspl Y slyls 503500 S 5LE ) 1S
4 Cnd O ey pl aS Sl ds s B 29-32 5 Aoy
Wl 5ESTU Js Ol bk 5 Sl i (61 5B e 5!
e (855505 T o 035 1yl L O gun 5
SLals)sn mm )3 godd pwir £k s U
o3 desl el U O R ..\5@ slew | I (e
o=l 35 S e oy 055 el (et ;S 4 Jlas
(0358 g0 (5 3a 38 o 3, Slas glo (5o b
o5 (S esle 53 i sbwl SUlS O gu sl
sl Jow i8S Glakeos 5o 1y lapsjses S
Al o o ST ST 3L 55 (oL e

S e ST a8 s ses S (6w Slalllas

sl s yoeie (ROS) 51T ladSGsl, L5 2 b

Wo 11990 )3T ¢ 1IEW a)Lasks cadiuib § Cuny 8)gs

ohsjls Ak} eolc oGRSl alas



plilSnm g ﬂ:lijlil anan

,;ngbbuQ\;lL;,,ﬁL;|uw@ OsSt
S Oy s il 51 3L g la b T il
Ol e U155 oLyl g aalllan ol (ol 0k
AU o a2l 53 Gty oo SSls
AT ol o Gla rse A4S 55 O g sl

Ol 0 rl:u‘

b b3, 9 slge

EDTA (LK &S i 51 O g skl 5 pns e
OWIT & o oS5 51 s,lkikul 0556 8 5 DTNB
A% ags Aldrich o575 51 (PH =A/8) e 5 3L 5

L S el sl s 65 o2 alllas )
W}Ajldrj_f\f" =3 DERSPIPRIETTS PR S
S, pde o8 ils AT S 2055
S e 23 DUl g b plasil o 5 0l ags OISl
Glesls 0uSils 3 a&le3T Dbl (5,1
Yol Sl a3) el J ST Ly Lo (5l
Sl VY (gloyss gldgy 5 (31 o am s YO
e § 1,5 0T 5 1de SOk celu VY 5 olds,
b 53 Al T Ul LIS S ol se
A Culey b el

P olss 50,8V w dolas 5b 4 Ul
sl 05,8 Lds SLa 59, ™0 Sdo 0 5 el o
JUa s 5 (i oo 9 OW g g il D) O 535 895
05,5 Ve MIKG 553 L (doalinnd S M=) ol
slasss 5V MOlKG 55 L OW g skl oty B g
03,5 Y+ A0 N D MYKY) g o 3 s
(i 05,5 5 V0 MO/KY 555 L g O g il i
1 MG/KY 53 b e J S 0l g 4 sl IS
L3S il Slis 5 O s

ST L e Jise c3iy5 op T 5 pmy Sl YF
e YTt o lr e b5 28 s
e S S g 6K 5 DUl S

2355 5 ol A g s s WIS
Al Gl ad S Sbe boslT GIsly oyl
4 AE Laa LS50 g 3150 0005 5 s DNA
S 3 il 2313 Jilom (g s g e
Slasols 6l a2 Kol Olse g
g ol aas L 5l g es s Cow 358 o)l gan (Sl
ONL14 S 15 i 4 5 590 Lol 5 5b
(3, 5, 7, 3',4',5"-hexahydroxyflavone) -,z ;.
303 o543 Sl 53 45T Sl a5 5526 S
Slood slaa 8 o5 0 L3l 50 4 Dl
oz 0T 5148 sl ods 3,058 0T (sl ileses
PRSP F I - ST P PR PR
DL o o 3,8 o)l (S a1 (6 Sty
5T O, (gl s e 4 ST el ol 035
wlesd Hlle (Nl Jsh Clablos 5 SlALST
el el oS g pbn sdaze slaes § (glyls 45 0T
rl g s 2V (SIS (ST D8 sl
25 0 L LadUSosly (S 03 2 o Ul oS

(W) (\ O)Lui' J..:J—AJ) MJGA u;\.i\}l sz:ia&?

OH O

I A PO S RIS P

A sladle 5o 5ol slacsly; e »

gl 53 Ol it bl 53 Dl i 5 Sl
ot gt pyes 1515 003 8 o ZiST ms
oslar o:;_me)HA_gQL&J}_.»jUU\A_L;.?
3 b 23l 6 e e T ) e 4 00255 0
5 Abbon Sl 2olse Ds 5l o LS
by g @ el ol S Wlesls Hlis sk Sldlas

S plasarg LI cCwlyls 1)y silans Lyl )5 Hlgs

11990 131« 11EW a)lad codfuids g Cumyy a)gs

ohdjle (i) ok slEibil dlas W)



25 (lanbon G p paluns (Thslas )

O g 4o SPSS 16 ‘)‘JJ\(J._: Seslewl L g s
(One way ANOVA) w b S byl 56T 0 05T
it e gl 3 At el o 5 4 o

.%:ﬁﬂj\:mcbmb\j&n\{p<~/~b c\.sho);

b a8l
A Jol A leT slaasl (Kl
2 O g 5l Lol gy Coras 2 (s oo 23l
sdb a3ls 0LV oslad dgr )3 (gl s g0 AS7

|

055U 8 e caalllan s (slaos S o o
oS Z3Ly3 05 8 503 St JAS 05 S 3 p
AL e Ll 1) Slde o 50S (Aals) Aol IS

O e QW g gl s> Sl s 5y 5
wg,;a}ﬁ);(ro,gu,i?é@)\;m Shals
25 € L alie 53 5 O sl S
S e BT s oo GooF L &S (P <e/00)
(el YF 51 dias (613 5 45 g0d 5 O gun il 3L s
Slasy S £ PPy Tl 53 1 ol g 15
ol 03l OLis blis &l 51 s 4 andllas Cous
aS das oo 0L Y o)led Jda (slaesls (p<+/+0)
chﬂﬂ)bdjb‘_;&ﬂﬁ‘}_é‘wow}_w}x‘é_i)}
23 68 b 53 3 e LS s sl 5T
9 e 5 (P</40) Ccal ous J S 05 5 b duns e
el osls Al Aoy VAV B 1) OT pedas it o

SAST ALT sl 5T bl 5l ol s

5 (ALP) 5bliud JUSIT ((AST) jl,auil 5 goaT
(= 3 ey D8y D) 50 U ey s ST 5
s 8 e 04568 (68 o5 (sl Ol g S
5L M 0T o s 55 (S 305 5 s Sl 51 g
i g S o3I ALP y ASTALT Sl 5T o
G et 5P e bebladl a5 cad s
Y e bl b osls ghand ad paw Y o) el
i e glad s i Jbys OT 2 e
Foles 53 4id5 10 Sde a4y g 3 S Lol ok o3l
G odkd 4 Ol gen i 45151 S sle doys
Woolliams %5, 4 SOD (.J_;T Cled i skt
A0 osliznl O, an

EIman i, 4 el 05506 68 5,8 05100 Cgr
0353 EDTA =3 o Ve ipn kS 516 5 0/ &
L g P P R
A3V TCA 2 Jeo /0 SEDTA s ) e
LE s Sl 423310 Sde 4 g LS|

ot Sl o (s Jsloes 5l 2 e S
Nsn /¥ i I VIO 5 s 8 Jame s
OLSS olyT 4 ) us GLSIDTNB 2 s +/0
33,8 o 0T 3 o165 5,5 6K, b ol o3l
AU e d b s Jols Jglous Dl Sulgi o
Ikl omta b ool ol g lie b s 2515
2 2 s S el 5 aslows 0556 8 ke
.(\9)@43‘,\.\5;;5,¢Jf

Sl e ol il 2 Kle O g0 4 Laosls

Calttne (5o 05,5 55 O g T 51 36 (SUS7 ol 53 (gloacd g sl a5l ke 2 i oo (ibloma 131 b0

bt sla bl
SOD umol/g ﬁl/_f ﬁir ﬁl/f GSH pmol/g J
F¥I55 £1¥/6) \OY/5% 2¥/0 Yty AD £F/0A A\ =Vid (D) J 5
\+V 2F/0A VAO/YY £ 9y \$ALY VY FPEY Y O+ /YT EY/D) (o) dalinss IS
AYE /5 VAV/$9 £ 9/+Y VEV/FY £ Y/0) (AN INEA OMQ/KY s oot QU o 501
VA/FY £ VA WA/EF EF/0 IXViZZR N Av/5% £ Y/0) V855 EF/\S A MQ/KG g ot O gon 511
VY59 £ Y/0) \94/99 £ ¥/0 VOF/79 £ Y/0) 40 ¥/6) AD/FSE B/YA VOMQ/KG s oot O gon 511
$4/55 £ 1/0Y VY ¥/ VRANY Y/ AD £Y VOAV/RY £ D/0F ¥ MQ/KQ g ot O g 5.1
AF/Y EY/0 VAFE VIO VPO EF/F A/YY Y VXY EY/ O gun 501

WP 1990 13T . 11 a)ladh (e g Cun 8)9s

ohsjls Ak} eolc oGRSl alas



plilSnm g ﬂ:lijlil anan

593 A5len O g g bWl S stan Lo Guiiows
Wl 35T gla JLKsly S 5w ol b 287 caT
O g kil 487 Wsls ol ol 5 Lajmanovich
G e 21 )3 Y0 50 5110/l slajss L
o3 Ve g/l 50 slajes 43 5 S el S35
Al solsline sk 4 U2 0s 8 a4 o |
L O g gl 5 505 Slalllan 3 (WA A
STy g Il (g5 03 Vo= Y MO/KY (sLs s
o3 T (65 0 dle 5 YUK G sas
sl 58l xS 0, 8 a S (g I3 Line
5nS T I 1 (sle 458 A 5 4 536 Ol e 5ot
slis g(:)_;j 33 ol 3ol w45 054 (ROS)
O 338 o 05 5 dicd 31 o 5
U 0 el deeST s d J guames ((MDA) 4aliT (65
33 CaSi slaul Esl 4 S 03 55 JI5 DNA
Gle conSs b 28 4 > 5 DNA la ad
by as s gladlos 13555 o dlogjses S
ot s 4 Ol o&ails 3 0K 5 gle
A Sl S 04 581 5 0 IS 561 p s
) 03 o3 78 Dl is s ste i oLl 2
L aS L b 25 E3T 1oy 8 95 8 bawy S
Lo G 53 Ol g gl o 5 0l sloml Ol s
Shesliul L ol)LSCen 5 Perez .(v1)s,ls gl ssean
L Ol g 3ol 47 ol LS ¢ 5lS 509 Sen s
osb 4 O 553 L OBLS 55t 5 55 Slony!
N AR5 o Sl 31 1y dead 32y 515 (5 lskine
riza (6 g S| (6 sy SIS (ST SLS 5
Al 5 s e Bl ) 6 Sy e
ey b & Col ol slgiiy s 28 E3T s5laS|
s gblis SIHE el s Yo rmglKg s eas
SOl esls lis Gl sl e 55 Ol g gl
US| 5T S5 S 01558 & e n O ()
cladlu )3 o Sl Lolee Jolio b J sk Clablos

s iyl F il 8 3 dr g 3,0 sl 5]

:jﬁwaﬁwdu;Jbﬁb‘}_&@ALP
G il 3 (6 lsline T odias Ol (g US
Yo 5oL s e Sl ealinal 457 (g, 5 b 4 il e
Lol en 00 055 p 85S¢, 5 s
Wolie 4 AST o 5T o (2alST s O s 5ot
ALP 55T 5 domls YE/YY O30 4 ALT 5T
5y 45 Il 53 (P /+0) Sl 0l dl VY
055 p S HAS o Il p 8 (o 0 593 b e o
O g sl T sl 5 53 1y JTos) aliblows 31 O
oS b3 05,5 5 daliog S m el 0315 OLiS
e 3laul 5 (g lalime sl Lgs Ol gun 5]
odas 0L 05,8 53 a3 5 CoB s sy S
Seslil ez e ol plend g (s |
Jg\)gs\xafg,a«u:ﬁujT.u)));J»&f

el 8315 QLS e oo iblone ]

ST (ST 5 (bl ST a5 ol o

36 o A8 g ) 0555 58 o it e
s ALP 5 AST ALT ol S slags 35T 5
055U 8 o lslinn 2alS o LA gun sl s
U 5T 55U s> AT g o (2131 5 L
of o s op 32 25 ol 0l ALP 3 AST (ALT
S3Uine il 53 e Hles (sl 05,5 53 O g sl L
LS| g el ylsline 2aLST 5 0556 S o
4y S ALP 5 AST ALT (sba o 55T ¢ oy
o s LS O g gl oS CBl p3 05,8
SLajss odiS Zdlys sla i e 53 (S 08
SLa s 52 0T el 4 6005 it o il
0 aS ol ol aias Ol &S Wib o J 1S 05 8
5 le G o bl oid 6555 b 5 e
(0 find 5 p g b gl s (Sla 0 s OLISan
530D gl 21551 5 GSH e j2alS Eosl,
la 4l L S Sl odld cwy 5,90 sla0g 5

11990 31« 11IEW a)lad codfuids § S 8)gs

ohdjle (i) eoke oGl dlas W



25 (lanbon G p paluns (Thslas )

5 S Ol STy 055548 5 5l
)l ol ot INK (6 5L lnb

A5 a3 e LSS ok il adlllan I ol il
53 AT enl sl Cbblone Cllad (61y1s s jue
Ol 5l Ol a8 0T 51l 0355 Gl s Jobe
EL Sl OT 52 0 F58 Ol o 5 0355 (55,58 b
oS (6,8t JoSKo &K 0l 528 ) s oo sl
J-B a2 ST 5 (65,5LaS o gems 51 (206 O
23 b gl T, plosil 5y cpl 3l ol 5 e
P Sl sbdde 5 Sl Calies Glalme
.:.sjfda slgiy

5 Olidey Coglae Jle Gl U dod o
B ;‘J_>-‘ “ Qbu\_;)\.n é_&ﬁ (:}19 oli:«}‘.) 6J3Tg9

ol e T

References

1. EPA. Federal Insecticide Fungicide and
rodenticide act Compliance Monitoring. US
Environmental Protection Agency. 2003

2. US EPA office of pesticide programs. FY
Annual report. Washington DC: US
Environmental Protection Agency. Available
at: http://mwww.epa.gov/oppfeadl/annual/2002/
2002annualreport.pdf.

3. Jamil K, Shaik AP, Mahboob M, Krishna D.
Effect of organophosphorus and organochlorine
pesticides (monochrotophos, chlorpyriphos,
dimethoate and endosulfan) on human
lymphocytes in-vitro. Drug Chem Toxicol
2004; 27(2): 133-144.

4. Deema P, Thompson E, Ware GW.
Metabolism, storage and excretion of C-
endosulfan in themouse. J Econ Entomol
2003; 59(3): 546-550.

5. Ayub S, Verma J, Das N. Effect of endosulfan

Osle pelaw 593 & dsly Doy g0 43 (s o 45T Lol

33 s eals EalS 1 UVB asil 5l b 43T (65

GLadosl; 03 o 5l s 2L AL st sie 55
Sl esy Fae Sl Glaphhil 53 ok sl 515T
Cals 4l s 2alS 55 0T Sl e I S50
(YOIl ooy 5 4 ¥ £ 5
o2 il 53 DL Sen 5 S>3
D55 o gme oo gl Bl ey o ST (5T
6503 Sladlae 3 (1) 55 god ST 1y i 5 ol
O pan 5l b ods W 5 515T (gla JISSs ) ¢t e
S5 =S L Ohlas 53 15 o)l (S50 55l
OLLSan s Wanga ("Wl esls zalS Ju S
SROS Hler G b 5 (i oo 57 s Hlebl 55
DNA T 1 el (5T slaes 5T (s5ledlb

e et b Clablowe Sl S1LONAS o (6Kt
L 4S5l S 0T (S 5552 5l 4 015 (0 1

and Malathion on lipid peroxidation, nitrite
and TNF-alpha release by rat peritoneal
macrophages. Int Immunopharmacol 2003;
3(13-14): 1819-1828.

6. Naserian R. Study of phyto chemical and
antibacterial effect of Myrtus communis PhD
thesis Pharmacy. Shiraz, Shiraz Medical
University; 1997. (Persian).

7. Sirmali M, Efkan U, Sirmali R, Aynur K,
Yilmaz R, Altuntas IR, et al. Protective
Effects of Erdosteine and Vitamins C and E
Combination on Ischemia-Reperfusion-Induced
Lung Oxidative Stress and Plasma Copper
and Zinc Levels in a Rat Hind Limb Model.
Biol Trace Elem Res 2007; 118(1): 43-52.

8. Mirzaei R, Allameh A, Mortazavi B,
Khavanin A, Kamalian N. Effect of loud
noise on oxidation and lipid peroxidation

variation of liver tissue of rabbit.Tabibe-

WIE 11990 13T . 11 a)lad «edud g Cuu a)gs

ohsjls Ak} eolc oGRSl alas



plilSnm g ﬂ:lijlil anan

10.

11.

12.

13.

14.

15.

16.

17.

Shargh 2009; 11(2): 11-17 (Persian).

. Griffith O W. Determination of glutathione

and glutathione disulfide using glutathione
Reductase and 2-vinypyridine. Anal Biochem
1980; 106(1): 207-212.

Proctor PH, Reynolds ER. Free radicals and
disease in man. Physiol Chem Phys Med
NMR 1984; 16(3): 175-195.

Ha KT, Yoon SJ, Choi DY, Kim DW, Kim
JK, Kim CH. Protective effect of Lycium
chinense fruit on carbon tetrachloride-
induced hepatotoxicity. J Ethnopharmacol
2005; 96(3): 529-535.

Wanga ZH, Kanga KA, Zhanga R, Piaca MJ,
Job SH, Kim JS, et al. Myricetin suppresses
oxidative stress-induced cell damage via both
direct and indirect antioxidant action. Environ
Toxicol Pharmacol 2010; 29(1): 12-18.
Delgado ME, Haza Al, Garcia A, Morales P.
Myricetin, quercetin, (+)-catechin and (-)-
epicatechin protect against N-nitrosamines-
induced DNA damage in human hepatoma
cells. Toxicol In Vitro 2009; 23(7): 1292-1297.
Ranjbar A, Pasalar P, Abdollahi M. Induction
of oxidative stress and acetylcholinesterase
inhibition in organophosphorous pesticide
manufacturing workers. Hum Exp Toxicol
2002; 21(4):179-182.

Wooliams JA, Wiener G, Anderson PH, Mc
Murray CH. Variation in the activities of
glutathione peroxidase and superoxide
dismutase and in the concentration of copper
in the blood in various breed crosses of
sheep. Res Vet Sci 1983; 34(3): 253-256.
Ellman GL. Tissue sulfhydryl groups. Arch
Biochem Biophys 1959; 82(1): 70-77.

Salehi M, Jafari M S, Saleh-Mogadam M,
Asgari A. The Comparison of the Effect of

Diazinon and Paraoxon on Biomarkers of

18.

19.

20.

21.

22.

23.

24.

Oxidative Stress in Rat Serum ZJRMS 2012,
14(3): 18-23.

Lajmanovich RC, Cabagna M, Peltzer PM,
Stringhini GA, Attademo AM. Micronucleus
in erythrocytes of the Hyla
(Amphibia:  Hylidae)
exposed to insecticide endosulfan. Mutat Res
2005; 587(1-2): 67-72.

Lawrence E and Isioma T. Acute toxic effects

induction

pulchella  tadpoles

of Endosulfan and Diazinon pesticides on
adult amphibians (Bufo regularis). J Environ
Chem Ecotoxicol 2010; 2(5): 73-78.

Siang H Y, Yee L M, Seng C T. Acute
toxicity of organochlorine insecticide endosulfan
and its effect on behaviour and some
hematological parameters of Asian swamp
eel (Monopterus albus, Zuiew). Pest Biochem
Physiol 2007; 89(1): 46-53.

Abdollahi M,

Pournourmohammadi

Mostafalou S,
S, et al. Oxidative
stress and cholinesterase inhibition in salvia
and plasma of rats following subchronic
exposure to malathion. Comp Biochem Physiol
C Toxicol Pharmacol 2004; 137(1): 29-34.
Perez DJ, Menone ML, Camadro EL,
Moreno VJ. Genotoxicity evaluation of the
insecticide endosulfan in the wetland
macrophyte Bidens laevis L. Environ Pollut
2008; 153(3): 695-698.

Takhshid M A, Tavasuli A R, Heidary Y,
Keshavarz M, Kargar H. Protective Effect of
Vitamins E and C on Endosulfan-Induced
Reproductive Toxicity in Male Rats. Iran J
Med Sci. 2012; 37(3): 173-180.

Huang JH, Huang CC, Fang JY, Yang C,
Chan CM, Wu NL, et al. Protective effects of
myricetin  against  ultraviolet-B-induced
damage in human keratinocytes. Toxicol In

Vitro 2010; 24 (1): 21-28.

11990 31 11IEW a)lads codfuids § S 8)gs

ohdjls Al eoke sEibil dlas wo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Takhshid%20MA%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tavasuli%20AR%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heidary%20Y%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keshavarz%20M%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kargar%20H%5Bauth%5D

25 (lanbon G p paluns (Thslas )

25.

26.

Liu IM, Tzeng TF, Liou SS, Lan TW.
Myricetin, a naturally occurring flavonol,
ameliorates insulin resistance induced by a
high-fructose diet in rats. Life Sciences 2007;
81(21-22): 1479-1488.
Farahnaki A, Shahidi
Phytochemical
activity of wild blackberry fruit. The first

B, Kalantari M.

profile and antioxidant

27.

National Conference snack foods. 2014,
30Apr-1May, Iran. Mashad;2014.

Henneberg R, Otuki M F, Ferreira Furman A
E, Hermann P et al. Protective effect of
flavonoids against reactive oxygen species
production in sickle cell anemia patients
treated with hydroxyurea. Rev Bras Hematol

Hemoter 2013; 35(1): 52-55.

[N1% 1990 3T ¢ 11IEW a)laid cofud § Cunw 2)9s

ohsjls Ak} eolc oGRSl alas



