[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

Scientific Journal of Kurdistan University of Medical Sciences No.117/ Jan-Mar 2022/11-22

Effect of Troxerutin on Oxidative Stress Induced by Myocardial Ischemia /
Reperfusion in Diabetic Rats

Hatam Ahmadi !, Homiera Hatami Nemati 2, Reza Badalzadeh

1.Assistant Professor of animal physiology, Department of Basic Sciences, Farhangian University, Tehran, Iran,
(Corresponding Author). Tel: 041-34422924, Email: hahmadi@cfu.ac.ir, ORCID ID: 0000-0001-5435-1920

2- Associate Professor of animal physiology, Department of Animal Biology, Faculty of Natural Sciences, Tabriz University,
Tabriz, Iran, ORCID ID: 0000-0003-2940-2671

3. Associate Professor of physiology, Drug Applied Research Center, Tabriz University of Medical Sciences, Tabriz, Iran,
ORCID ID: 0000-0002-0339-5904

ABSTRACT

Background and Aim: Diabetes is one of the major risk factors for ischemic heart disease.
The aim of this study was to investigate the effect of antioxidant drug troxerutin (TXR) on
ischemia-reperfusion-induced myocardial injury in experimental streptozotocin-induced
diabetic rats.

Materials and Methods: Male Wistar rats (250-270 g) were divided into four groups
including control, troxerutin, streptozotocin and streptozotocin + troxerutin groups. Diabetes
was induced in the rats by intraperitoneal injection of 50 mg / kg streptozotocin and rats were
studied for 10 weeks. Rats in the streptozotocin + tezroxerotin group received troxerotin by
oral gavage for 4 weeks from the 7th week onwards. The hearts of the rats in all groups were
placed in the Langendrov apparatus after separation from the body and subjected to local
ischemia for 30 minutes followed by reperfusion for 60 minutes. The amount of lactate
dehydrogenase enzyme in coronary artery as well as the parameters of superoxide dismutase
and glutathione peroxidase in myocardial tissue during ischemia-reperfusion were measured
using special Kits.

Results: Body weight and the amount of superoxide dismutase and glutathione peroxidase
enzymes were significantly decreased in the diabetic rats (P <0.05). Troxerutin in the
streptozotocin + troxerutin group improved the levels of these enzymes to normal levels (P
<0.05), whereas lactate dehydrogenase level decreased in this group (P <0.05).

Conclusion: In this study troxerutin reduced the severity of ischemia-reperfusion injury in
the diabetic rats.

Keywords: Troxerutin, Streptozotocin, Oxidative stress, Ischemia-reperfusion

Received: Feb 16, 2020 Accepted: Jan 14, 2021

How to cite the article: Hatam Ahmadi, Homiera Hatami Nemati, Reza Badalzadeh. Effect of Troxerutin on
Oxidative Stress Induced by Myocardial Ischemia / Reperfusion in Diabetic Rats. SIKU 2021;26(7):11-22.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open
access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

N=-PP/1ICo0 sibwl g a8y / Jlb § Cuny 8)93 / OBws)S (Sib)y eole alGibiily (ale dlas

39915 900 30 (Sl g3 93— oS! 3 (bl guitmnS| o pini! 3 (g )35 3 il
WO (o slewgo

"oty Jw o)y o 0l (o ! (S| wil>

Sl a8 hahmadi@cfu.ac.iresCs s S0 oy ¢ FAFFRYYAYE 100l il Ol 015 l&n 3 o831 casly ke 05,5 e 5 (5300 58 Jlgoll )
Coreoe  SOFFA-14Y.

Pt PR YY) S S Ol G 5 ol s ke 0SSl () sl (gl 03 5 sl S5 s s Y

e Y YDA SIS Ol gl 5 5 (S ke oBtils (S oS3 ¢ 0015 63208 Dl S e 00558558 il ¥

a3 SV oy andllan cpl 51 Coda ol LB (oSl (5)ley Sy ol 31 Lol Jalse 51 (S5 Cubs 1B 9 dine)
e B e e 53 38 g sutems Sl s~ aSll ) 3L T eS| ST ol L 5,8 s 5
Wl G 5558 ) G2 5 3 (AU

05,5 5935 55 055 WS 05,5 s i 09 S F 4 (08 YVaYO) Sls 35 5 ledise 95 9 Sgo
oSS 08 e 00 3 Bl JSs GuF L s 05 Sabs (o as 8 asF H i sl 038 5 5 el
win | 559,58 s 5 + o sss sl 05 8 Slebge b S 5 anllle 5y 50 tin V0 ke 4 Ly 5 S ] e g5 50 2l
dn las 8 ales slgiy BB s S il s wia F e 4y (ST S8 Sse ) (8 as S 55 ls pan
428y Fr Ode 4 o azds ¥ b L_{&.w_\ Jlesl 31 day 9 Ad osls Hl 3 Co9, Y oK s WO Sl Ol s
530 gomnd denS | g gl 2yl 55 5 (55,5 055 b 53 SU5 sy SUSY (0 5T e il )15 5 sdae 055 0L~
b (5 030 03 5 SRS 31 oslinal b O3 g 15— (oS Lo 3,518 g 3L 3 SIS 05568

U8 05,8 4 i (b3 Sleb g 53 51 05568 5 56 g ST s (las 5T e 5 0 055 &Sl
25Tl M (63 50 o g0 005358 305 + o550 e 03,8 53 05955 55 (P<O.05) 5 STy (5513 sme 2l
(P<0.05) il [2alS 05,5 ol 53 5U55,0ens SN liie 4S5 ) 503 «(P<0.05) ds ks p5lis 4 s

3,08 500 055 Ob o 0558 ) — oS! 3 (b T Sk 559, 5 55 48 513 05 andllas oy 2 1S Ao
s e S2alS 1y b ol o sled g

0355 15 = oK) ¢35 1euS o o € e 55 53 el 5535 5 3 5 2SS Olols”

ARVARVAT-HE-SPR UL RVARYA SR PR IRV VA VYVidlas J g0


mailto:hahmadi@cfu.ac.ir
http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ 62-T0-9202 UO JIrdeynwnyk wouj papeojumoq ] [TT 292 ™b/1525°0T ;104 ]


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

W saanl @ils

SN rmmar (V) 5 S 5 o Sleslas
4 Moo Ol 53 b ye 5 68 0 oy 0 b YO oS o
o ol o 4 Ve Lo a5 03 (53131, AMI
N VP PR U P PG N A A DN PP
w3 sloul a5 5 JW sl s Shae JMest| (ESatn
o Sl Fal (Bl Ohlen 5o (V) spd e O

23 Sald oS K o AE 3 4 0558 ) — oS!
T P g T R N R
()5 55 o0 s S g

e Olge o (Streptozotocin, STZ) pw s 5 sl
355, L oS Cal ol sl ogls S T
g5 Sobs @l ke 4l SSL sl o sk g S
AV 53,05 Olsl 3 estial a&isle}T Sl 53 )

st s g 3,15 Y S I8 56 5 b 51 o 555 53 5!
S5 4SS ge 3T GG L) slowl b 5ol Ll ST
3 ol S 4 55 5 s ke ) DNA o
10) 558 0 055 B ol 3l

P4 el g 4 o5 ,me (Troxeruting TXR) 55,8 5 5
e (a4l (o 58 (Sl 53 45 Tl b (S gD
Jlos (s15l3 5 (19) 3,05 3 g 5 Dl w3 a0 300 £151 5
3 Sosns Ao S 55 gl UG (ST (ST e
S O &_‘Sj)fbs cpomer (W)l (550 9T LS
B S eolas SHSE a5 (S s Shes
Slo 5 sy S eds SIS.0A) syl
St e ol 2 e 95,855
T A 03 55308 35 (P35 00 05558 5 0 oS
09) 3, gbblee S bs 3,8 g0 05 OL o sdzme
sop A by adllles (f 555 Comal 4 a5 L
D3y oSl 5 (BU T 0555855 S5
2L @l Gledise ol BB s 0 O

Al

lbu’;'aj)g Slgo

.

YPRY-N
58 e ol Y 51 S G Sl e
Sl Gl,)Saly T o Ol @ Olgr ul w3 e
3y4e e:jl.mf asb 3,8 e WSl bl (gl
b oOloys cddS ans aw b ol @8 15 )y
3 0y 3 5 S G (U5 ) sdome Slu)0>
Acute Myocardial ) 5,8 s sl 525,51 &y e
Sal 35 b ()l ods i, (Infarction, AMI
3o 5 Obeys 6l ke (K, Ol gt 4 055 O3
SO o s Gy S B8 ol oy Cand
L O O5sp bl tol o 4 5 L35 53 5,18 e sl
Gl S |5 6l 0l 3 e ad 53 (6 ubiads Ol e
5N 4 e 055 0550 3 (A6 sle T 1 i
(A § DEYV-SENPOK W) -1 U B N - 7 -9
S5 0 b 05s 5 0T JUids 5 (S5ae (oS!
Lol Ysmmo o ol ae e 3 G55
(P35 gn S5hn a8 b o sS I cSihn (oS st
San O Ok 0330 — oSl ) (B0 T
53 el 5 B ey T )8 g oSl 4
el Wl Julse SIS 0) 35d e LA
5 Sl Jho mob dS 51531 (5B 51 1S
3B KI5l Ly 5 6,08 e 5 Shee S|
o el (is1s 2 3,518 g0 0558 15 = oS e
NS RS- TR b O PSP B Cpe N
ST sl JSKis 51 iU bies a5 Sl 03508 5
b L5 or 0538 1 — soSms] pmman () Sl OS]
O mlbonS |y @) o 33T LIS W 5 25
S glaals il (0aph Jobe s st
03 WlF e ias H1E e 1) K550 slaams
Bl S 0558 ) — oSl S G50 Sledss
- 2 Olas 55 LcanalS s & 3ls 0la5 Slllas
355 535 Ba,8 2l gy Caldy WAL Comse Al

3 AU b 4 Ve 5131 3 e 58 e 1907 (A 59)

11€e0 bl § (lagd / Jinid g Cumyy 8)9s / OBws)S (3ib)y eole alGibily ole alas


javascript:;
https://scholar.google.com/citations?user=jZRFmacAAAAJ&hl=en&oi=sra
http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

w3l 13 3359))59)5 W36 1K

S 53,8 55 058 Y s Sl ga)ls n oS
2 e S ke 100 s il Sl S win F e o
58 Gk Sy oSS 6als Sy s (;315
T I W T EPUSE PP i SR SO PP
eSS S e 00 553 &G Blio JHs G5 L
Hbs o3 SoF sy edd (Als e Al
305 bl S S e VS 50,85
2R O sr S Blio B 55 5
(2in a3l L3y old (2 e 585 5 el 08 S
B335 35 555 3 0 SIS 508 ke V0 a3 idn
L S il s 58 o b Sl P Sl a

Orr Bliv 513 Gy Sl du g, 4en catin Vo I m
Tkt P Bl S GuF b ool A e 5o a1
e SAS e Sk Vs oS pSAS e S
and 33,5 5 5 s Dbl g U8 LU 5 g o 53O0
o9, Ay 453}_\\:,.154&“;):}6)\5-\;&}“4{4@
b HLEd Loyl 5 5o 55l GBS 55 S lgil 0l Jas
Loy ;\deu'l,w a5 YWisls 5 oga e Je A-VO
Loy ChlE b Jgone) Cobeiam o ST05 58 5 I sl
4y oA o e LDy 3 3 g GlaDy wlie
sbul sbte a4 (YFy Yl | seie Co,uSY oyl
S35 8555 b ) e Sl 5 oSl
s (Left Anterior Descending, LAD) = .l
OT hizl 5 4ids ¥ Ode a dgas S ol sl
4 35 038 5 e o ey /P S 5 L
25,8 o 3 O5ad s o Al B caids 0 s
5 oSl Cow &S gy alas Gl isw aslsl s
o e s M wp @5 L5 O5sda)
6)\4& A sles 5y b8 5,8 WT sl el
s oBaws oy » Aol o Il ralS a8
oeFli Ulgm 6505 0 Db 5 o bsie
sy b 8 553 59 S Gy, e Sl
feband g Olallas

ool 5y 40 (slag,ls 9 Ul s

(08 YO STVr G 055 eagden b 5 ol e Slgdge
5 5 Sl 4y YY-YF los L Sl g 361 o
S plssy) weladY glig, - Kb gerss b Ly
s b LI pKs s UK (e el
L iley ARELGT Sl LIS 5 5l
ol e obal e (YYOYAOFL, i uS)
S L B s G e O3n jesls
Sladshe 5550 sbul g lagls b i sla0 gy 50
2 g ey Db W IS sl
s ol 555 e ey 50 4 (aalsT Sbl
sl 3513 ot YU 593 &S5 51 eslial b g dl o i 53
G5 b 5 gl Gledsn callan al 53 (Y0) 558
I PRS- VEN-DS PRRNC R R F
" e ) g5 by 4 Celu FA (b 595 55
055 (6,8 4 s «uls G It Cele VYOV F) s
A8 Ol e (6,8 o311 shie 4 g, p3 4 pates B L
Boehringer ) S 8 oKews 51 oslizul L 055
38 » e (Mannheim  Indianapolis,IN
435555 08 e ¥ 5 VL O A8 e b Sy
L les (DL @8 k5 s 2l &) Olge
N ags edid sl Subs S Al BT 25
andllas Ol Bks gr o Sl (s Oy Ls ol e S
in & 5l w og ain Vo l3T Gleas S g,y
LANND) 55, 8 55 oS Tilys Slys slgas S
205 kS e S ke 100 (o Baoji Fangsheng
A boain F e w1y ayls cpl Gl ey 03 eie OT
m e V0 a3 s ST 3k ps O el Sljise 4y 5158
s Sllls 0y 0555855 6ol (’ff}ls 2 ('Jf
(V9 5 Y1) s Ol s

Sy S

5 s QB s S F 4 Bolal sk 4 sl

S 0 8 =) 1k S 15wy 3pee atin V0 Soke

1K€e0 sibwl g a8 / Jlid § Cunyy 2)93 / OBws)S ¢ Sib)y eole alGilsils (olc alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

10 sl @lla

so, P> Y K oo O b) 0 S
R I P RO PR N PRC G P
i 53 Jlsgan 6ed S 55 Jlesl roman

S G O k) 5 L s s S 05 0L~ LDH
- SOD .St =T 6uﬁﬂ,\m}g;(P>~/~a Ry
G b)) GPX 5 (P > of IS o))
2 S skl I sy s (P00 S
b o8 R 55 @)K 555 e & sls Ol G
I P R PR C WP O P
b oSl VL S b Ol (BL 5 sk
255 S O

Slie Jols Jlosl o7 5,15 0L G gl oo

in V¢ e 5355 el 05 AS 0 8 Jn 00 555 S
)3 Gl 055 - oSl Wl 5 >l I S
@l e Glgdge O 05 Jlagme Al Cor g el 3]
Ly (P <o ) S day) s J 287 05§ a4 S
J5S 05 8 L anlinys gy 5les 8 onl 05 A5 5150
P <erd ey S b g) 558 0 T 055 2bs Esl
G2 e 55 el (Blhe S5 5 g e
/00 FYSs L) SOD JlaenS 5T glag 5T Ol
b (P < /o0 S8 Lwy) GPX 5 (P <&
JAS o3 4 S 055 — oSl o5 2,08 5
3,55 3l LDH 0 5T 0l5n 03 (6,6 4555 5053 s
S sl Ol addllas opl guls (P>0/00 o S Lawy)
sl Glebisn 93 o555 el by JS S5 5
s Cape LOT 0587 (2bs 355 05y 8 L
3555 0538 0 oSl 3 (36 Sk 5 (B Sl
o IS il gla el )l i3l Doy a &S

R ity
Slaw s Giy5 oS sl Olas g yls JI I gy
win ¥ Do w559, 8 95 0SS o8 e 100 553
ST ilys gl e Sledige 0s 8 53 I S

. o s .o - g .
OL Ojs e e o gign il + 059,58 55

Ml 6l S 558 O Ol Oy 3 my 4iBs Ve
(Lactate  SUjsodkas oY 3T 6,8
cble .a& (g)ls »4 45 Dehydrogenase, LDH)
oMzl b 5558 0L 2 53 A 53 ety o , LDH
4 5 S el (Ol wsaiT k) s oS
oIl (gl B s Jeke T e la Ol
e E (S| ST Glem 5T g 5,5
5 by 055 — oSl ol Cow L
:ljizﬁ\.uqu-):’? Sles )3 0555 sen COL AL 0055 ) sen
i et Sle 4283 Ve ke 4 Verer TPM e s
23 Sy 5zl el o5 e 5L I g 5) Joloes
L;uviﬂ C}law et (6l :‘JngQJL» a3 —A+ glas
mFT O (YR Sl ST ST
(Super Oxide Dismutase, b sems> LS o
Delmas-BewviexJus ¢, oSl eslizwl LSOD)
(Glutathione = IS, 045t 48 wFT s
odls s WEL g, 5l eslizl LPeroxidase, GPx)
(Y#)us . s (Paglia and Valentin)
tsub T ILT

-1 Sl 5T Gl Ol 5 LDH i o
o e glgas € ow > SODy GPX  SluwsST
S35 5l eslizal b 46 b &G ANOVA 0557 oSS
g3l 055 Ll gme 3l du b oo osliz.| SPSS-16
POSt 0sa3T 51 ulsT lers 8 Cslss awlie ol
P<i/00 s gne yldie i o eslizul hOC Tukey
b 8 s ey S Sl Loy e sl

35 e EXCRIY Y 15300 5 5 o 51l gos

sl
sls oLz post hoc Tukey 5 b beSs uilyls Jdow
(’Jf}w 2 (’;&:‘ Vo a3 Gle 0550 GoF S
23 lsiime (il S S wia B s, 8 s 5
5 P00 IS G Ok 0w 055 sl bl

11€e0 bl § (lagd / Jinid g Cumyy 8)9s / OBws)S (3ib)y eole alGibily ole alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

)Tl 1y 3339))50)3 136 19

e S ol Ol adles ol bl (P< /e
Ui e 5 ot & 036 51 (35,855
038 53 LDH 03T 55 5 GeSI ST Glew 5T
b Sl 058 4 S S el 4500 8 55
A 5 ke sl S s o Y U 62,20
SHEe 9 059 (83 5 4 93 ¢ o 555 53 il 5y 25 51 (5L

AL s S ol gl Sl O U8

350

300

250

200

150

©5) oM 039

100

50

Lol o a8 il s (P< /o0 o S ety O )b)
Pyt ¥ Koy B k) s J 58 05 8 4 o
b)) SOD - 1S 5T lgws 5T Hldis pioean
D S cly k) GPX 5 (P<e/e0 of S
09,5 35 055 ) — oSl s 3,18 5n 3L (P<1/00
S, 058 4 Lo 55 ol + 5358 55 S
=il 3 09,5 4 s LOTLDH Jluie 5 2150 2bs

ﬁ“J.i&CM.ub g},‘a) &L&Lﬂ J@KW;J};&}#‘ oS

control

STZ+TXR

Les 5

+ SEM (5uSilo 5900 4 B 0313 . o 2r0 (Sladign O 339 0 T 51 s a0 3 9 coi 9579 57 oy 395 gl Wl 1Y S
(ol S5 09 5 4 S P < o/00 Sily % caodle) Wil ool Ol

600

wn
Q
Q

»
Q
Q

w

Q

Q
&

L
¢
&

I

w

—'

N

200

100

(e o oS (hlopg> 038

— %

control

STZ STZ+TXR

Lens

+ oSl Do 4 b 0318 . ol o Sledige 09 W Jie » BT ST S B 3 9 59579 (cpmgi igi sl W Y KO
(il S5 095 4 Camii P < ¢[00 Sily % cadle) Wil ool QWSEM

1K€e0 sibwl g a8 / Jlid § Cunyy 2)93 / OBws)S ¢ Sib)y eole alGilsils (olc alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

WV ssanl @ils

250 1

Z 200 2
3 p ]
)
2
4. 150
e 52 £
o *
5 zZ s #
=
s2h -3 00
Y
o SR N v ool N -~ N & o o 5 o N — — — — — —
R 22 s
’}‘ 50

° - 2

control TXR _ sSTZ STZ+TXR
Lo 5

~ oSl S A (S 3957 09 Ok LDH ltie 2 0T J1 5™ 08 3 9 (9595579 5 ccommgi 390 sl 5B 2F IS
P<e/od Sy #9 J 095 4 Cawd P <+/+0 Sl Cadle) Wil o Oy £ SEM 5l 35900 4 1 0318 03594 9
(! pwgd Hgi gl oS 8L S 09 5 4 Cud

w
7]

w

N
n

N

"
]

=

(=}
¥

(cigp p s oo 9 90ly) Higousd danf] g

[=]

control TXR sTZ STZ+TXR

s

0815 03594 3 3 — oK | 2 S gu0 8L SOD 3 5T Jlkio » LT 1 5 o8 9 9 957955 comwgd 390 piasl il F S
0955 4 Cumd P < o[+ Sy #9 S5 095 4 i P < /40 Kl % Cuwdle) Wil ol Oy = SEM (1Kl O 590 49
Sl Cyawgd Hoi gl oS S8l 5o

w
(=]

N
(]

N
(=]

[
Q

u

(o9p 0 slon 9 02g) Yo (y3iliglS
=
w

(=}

control STZ+TXR

0815 .03594 3 3y — oKt | 25 S guo Al GPX (9 5T sl p T 1 ™ o0 3 9 (3393579 5 coomgi 390 sinol 3l :0 JCo
095 4 Cumed P <o/ Sl #9 J 05 095 4 Cud P < +/00 Sl 5 caodle) Wil ol Ol + SEM (1Kl D500 4 I
(! g 393 gl SGS™ 2Bl 5o

11€e0 bl § (lagd / Jinid g Cumyy 8)9s / OBws)S (3ib)y eole alGibily ole alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

<) Iml 1 3339))59)3 336 1A

> S 354 N Sl iy ee b
a1, (Dilated Cardio Myopathy, DCM)
BTSN [ RS- PR VO o R o I 1 - IR
ol SrlS 31 (S el San 5
G55 Solew (Slsmena)5 (WM (Y2, DCM
il 4 pslhe s Ol 53 Ol 5 S5 S
b glasi & e ol 3. )l ok 5,18 rie
,» (Reactive Oxygen Species , ROS)y 3.5
sladsbo o OSNST mazd b ol oSes (b3 Olyles
w A s e gl e 6
s s DAL @Bl o sen 3,8 655 b
Sl Sa 05 B 51550 oLl sl S
Die 5 das il Bl B Glgnase 53 15 ROS o
O el 3 5 5510ST o 2l <@ Eel ROS 5L
S 5 s 2> S 3 e A5 4 e (st
Sletise 3 38 s oSl LY 0
Loyol aadlae 55 ais Vo O 4 by ol o
YOl S Cals St Jsb syl Slgeen LS Olallas
“r A Sl T 4 B ol i
wan ¥l i 4 Cobs Ode (1530 &S a0 55 cdas
ol el e 3 s ol I el
AFF)s 5o 0 05300 3y — oK)

05 oo VB 5y g S 5ls OLiS aalllan oyl S Cpioman
P ode a 58 A by 0 5,8 55 0 S kS
O 035 bl 3 pliSome e I S i
2 Bl s G T b Las e sla eyl 5 055 3
e Sledsn 53 055 s — oS Lo Al S
2SR 35 GuF 3 el @b sl e
o Sldlae SIS S b anllae opl s O AS
(S sy 4 Maw Gl 3ok il 8 a)0s Sl pen
A3 55y s S ST SR 5 Blhe 0503 G
lasl b 285 55 uomen (V) 5,10 0L 09 5 O

Sde 4 a8 a5 sl & odd 18 (Gadss o)

I 533 (Blie 0353 Goo5 oS 515 Ol anlllae ! m=
Sledse 5o ) g5 el WL o g il 4B
5 05 A3 1Bl O 05y S e S ol e
GPX 5 SOD S| 5T s o 5T b [2alS 5
R L O - SEITIPNE
For o) s 53 5 OL r ddame (65l F 5 rbads
S W & B8 S pes
Bl T b b sl 4l Ky
2 adlae 550 (5555 O Ob 0558 0 oS!
S ol Ol Gis ol 0o L)l ST 6
8 g T s iblos SIS Gl 59,8 55
e M B 55 055 5 - e oSl I L
Lol 53R 55 s el AL gl s
I el Olge 4 Glisas Y mhu el
oS I ST Gl 5T Olgn A5G 5 S T
il Glaatls (g3sg sl o GPx ,SOD

Dshr (b3 gl e Sledse 53 plST
oA b i el 0MOKG s S G5
D S Es el WIS e o S sl sl she
Jie Olgie 4 aan F 3l S Sl 4 Subs . AS sl
Cobs e Olge s wia ¥ 51 i g ol ol (o
Ol andllae ol s (0) ol ot 3 8 ka5 53 e
pS ke D3ss SO Bl sls oy & ol
5 Ok 035 A e e gsign el p S S
@B LGS ol mlE sl o L) 5o 0 B Ll
333 o peae &S ol ui:)\_/;f.:)b Slpeen LS Olallae
Tl 03 o5 BB ORI e e S el
e 555l Jas) e (V)5 00 055 5558
ST 5T (lgas 5T Ol 2alS” Esls andllan ol 5s
0590 ) = oS! S dypl b5 5 GPX ,SOD
o5 I 1 BU s 5 e 35k e ol o Sla S e
b3 e 33 L sl 53 b Ol jlen 53 5,18 g sl

1K€e0 sibwl g a8 / Jlid § Cunyy 2)93 / OBws)S ¢ Sib)y eole alGilsils (olc alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

19 sx0nl @3ls

L s PIBK / AKE e 3 b 51 550,855 3,18 s
Ap s Ssnl als Bl s GSK-3B bt als”
Gl S o> 3, e 0 Ol sdme ol

09 )l

R

Ok o Olser s ol J Jol mls b
Sl s G5 3 AU oW ese ubs oS il
bl Sl ST e ¢l e Gl g0 3 o 5 55 1]
b Al L Wl gl O A3 5 O 055
2 ST el G s ST BT Sl 5T
05 5 5 = saSa) o 8 3l e T S
5 35 s ST BT ot (g5ledld Bl bl
las ool 53 g B ST o el S 6Ky
Lo S 55 s 4 315 0L asdllae ol ks .ol
_r.i_}.;T e 3 5g) 5SS o ial (sla el )l JialS
Al mbs gy 5> (GPX 5 SOD st =T sla
Ol & Ll o cpmgisn ful oo O pan Sl ol
3B gl T Oloys 5 o, K 5o Sl o)l
250 2o BB 53 O O OJsdas = S
5,8 )5 i Slallas

G108 9 LS
ﬂﬂa&«bb‘s&.ﬁ)ﬁ rﬁmgjw)\dfﬂxx
TP el S Lzl ool s Jbo coles Sl
1398 (YYOYADF olld oy guad S L)l 0L
Qg@fbﬁébué)wdji,ﬁm.nf@

315 g g dlie ol il (ol

U Jg 2l L e 055 lols gla Bse 5o azia Y
Ol (D)ssh e 05 S w2l (e
L (axdn F) sl Gidd 55 55558 955 o Oy Ske
Spen e Y3 5ol (e o(azin ¥0) S andllas
why HK s sl A5 andlles BB b adles ol mls
ol allas 53 (Blho 0353 Spe 4 SR 55

el w28l ol SSL sl s g 5,80
3 5508 55 A JHIN 3500 3 sl oyl mls s )
Sle s Gop S sl O gy el
b Il 5 Ol 035 s b Bl 5,8 55
S8 L 58 s GPX 5 SOD S| 5T slges 5T
St SuscT Sus Glla,des SSY Ll
L 2> (ol o e go 55 3,08 50 05 5 15— oS
2 83 Slasls b 55,8 5 S pa s das 2als
S el B8 Do gy syse b Sl
« D-Galactose L os jlws Sl 55 s, 805
5 CAT SOD luwst =T clled (g)ls sna 55b
—e2 2 (YV)sls 253 s D-gal b awlie 55 1, GPX
S S 55 b slasls 5 (Fp s e el I 1S
Oloys sl 0dd s 505 Slallas 53 Sl T
Slem b 31 (#1550 OT L8 LT a8
thoar Sl e gy el O (AU by G S b
) 3, g0 Sy 5 5SS ol S e s2les
3 e il 1IN e (FPYV) Al 55
2l el ods Oy slalil K5 53 55,5 55
S el 0T Kby Shsis sl sles sy adlas
ol ol e 3 s R 5 Wle 658 OlST 5T Jles!
AWl Ao o 555 53 ol G055 AU Shsiss
B s )T T S Ghls 550,855 eomen
SSes s S 5y bl 5T (M)l 2bs sl
SIS 53 L5 s ol SIS | ST Ll o
sl s C e 55 55T GLIKsly 3L A 5 Hlee s

0558 pm eoSws) T e 3 (V)i Las e 0T

11€e0 bl § (lagd / Jinid g Cumyy 8)9s / OBws)S (3ib)y eole alGibily ole alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

el 13 0359))39)3 WG Pe

é.gl.i.o
1Moensa A.L, Claeysa M.J, Timmermansb J.P, Vrintsa C.J. Myocardial

ischemia/reperfusion-injury, a clinical view on a complex pathophysiological process . Int J
Cardiol.2005; 100: 179 — 190.

2 Lansberg MG, Bluhmki E, Thijs VN. Efficacy and safety of tissue plasminogen activator 3
to 4.5 hours after acute ischemic stroke: a meta-analysis. Stroke. 2009; 40:2438-2441.
3.Yellon DM, Baxter GF. Protecting the ischemic and reperfused myocardium in acute

myocardial infarction: distant dream or near reality? Heart. 2000;83(4):381 7.
4Sui R, Zang L, Bai Y. Administration of troxerutin and cerebroprotein hydrolysate injection

alleviates cerebral ischemia/reperfusion injury by down-regulating caspase molecules.
Neuropsychiatr Dis Treat. 2019; 15:2345-2352.

5Ferdinandy P, Schulz R, Baxter G. Interaction of cardiovascular risk factors with

myocardial

ischemia/reperfusion injury, preconditioning, and postconditioning. Pharmacol Rev. 2007;59:
418-458.

6.Lefer DJ, Granger DN. Oxidative stress and cardiac disease. Am. J. med. 2000;109(4): 315-

323.
7. Fan W, Philip S, Granowitz C, Toth PP, Wong ND.Residual Hypertriglyceridemia and

Estimated Atherosclerotic Cardiovascular Disease Risk by Statin Use in U.S. Adults With
Diabetes: National Health and Nutrition Examination Survey 2007-2014. Diabetes Care.
2019;42(12):2307-2314.

8.Ding XS, Wu SS, Chen H, Zhao XQ, Li HW. High admission glucose levels predict worse

short-term clinical outcome in non-diabetic patients with acute myocardial infraction: a
retrospective observational study. BMC Cardiovasc Disord. 2019;19(1):163-174.

9.Arnold SV, Lipska KJ, Li Y, Mcguire DK, Goyal A. Prevalence of glucose abnormalities
among patients presenting with an acute myocardial infarction. Am Heart J.
2014;168(4):466-470.

10.Yumei Ye, Perez-Polo JR, Aguilar D, Birnbaum Y .The potential effects of anti-diabetic
medications on myocardial ischemia—reperfusion injury. Basic Res Cardio .2011;106:925—
952.

11.Mansour AA, Wanoose HL. Acute phase hyperglycemia among patients hospitalized with
acute coronary syndrome: prevalence and prognostic significance. Am J Cardiol.
2014;114(12):1789-1793.

12. Badalzadeh R, Azimi A, Alihemmati A, Yousefi B, Chronic Type-I diabetes could not
impede the anti-inflammatory and anti-apoptotic effects of combined postconditioning with

ischemia and cyclosporine A in myocardial reperfusion injury. J Physiol Biochem.
2017;73(1): 111-120.

1K€e0 sibwl g a8 / Jlid § Cunyy 2)93 / OBws)S ¢ Sib)y eole alGilsils (olc alas


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sui%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31695379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sui%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31695379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31695379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31695379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=31575639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Philip%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31575639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Granowitz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31575639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toth%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=31575639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=31575639
https://www.ncbi.nlm.nih.gov/pubmed/31575639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20XS%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20XS%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20XQ%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=31272376
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

P ssanl @ils

13. Chung HK, Choi SM, Kwak HH, Ahn BO, et al. Efficacy of troxerutin on streptozotocin-

induced rat model in the early stage of diabetic retinopathy. Arzneim Forsch Drug Res. 2005;
55(10): 573-580.
14. Furman BL. Streptozotocin-induced diabetic models in mice and rats .Curr protoc

Pharmacol .2015;5(47):1-20.

15. Schnedl WJ, Ferber S, Johnson JH, Newgard CB, et al., STZ transport and cytotoxicity:
specific enhancement in GLUT2-expressing cells. Diabetes. 1994;43(11): 1326-1333.

16. Liliang Shu: Zhang W: Huang C: Huang G+ Su G- Troxerutin Protects Against Myocardial

Ischemia/Reperfusion  Injury Via Pi3k/Akt Pathway in Rats. Cell Physiol
Biochem.2017.44:1939-1948.

17. Zhao H,Liu Y, Zeng J, Li D, Zhang W, Huang Y .Troxerutinand Cerebroprotein
Hydrolysate Injection Protects Neurovascular Units from Oxygen-Glucose Deprivation and
Reoxygenation-Induced Injury In Vitro. Evid-Based Compl Altern Med. 2018; 2: 98-108.
18.Maurya DK, Balakrishnan S, Salvi VP, Nair CK: Protection of cellular DNA from gamma-
radiation-induced damages and enhancement in DNA repair by troxerutin. Mol Cell
Biochem. 2005; 280:57-68.

19. Lu J, Wu DM, Hu B, Zheng YL, Zhang ZF, Wang YJ: NGF-Dependent activation of TrkA

pathway: A mechanism for the neuroprotective effect of troxerutin in D-galactose-treated
mice. Brain Pathol. 2010; 20:952-965.

20Wu K.K, Huan Y. Diabetic atherosclerosis mouse models. Atheroscl. 2007; 191:241-249.
21. Yellon DM, Hausenloy DJ. Myocardial reperfusion injury. N Engl J Med. 2007;357(11):

1121-1135.
22 Fan, S.-h., et al., Troxerutin protects the mouse kidney from d-galactose-caused injury

through anti-inflammation and anti-oxidation. Int Immunopharmacol. 2009; 9(1): 91-96.
23. Feyzizadeh S, Badalzadeh R, Application of ischemic postconditioning’s algorithms in

tissues protection: response to methodological gaps in preclinical and clinical studies. J Cell
Mol Med. 2017;21 (10): 2257-2267.
24 Hill AJ, etal., In vitro studies of human hearts. Ann Thorac Surg.2005. 79(1): 168-177

25 Hummel SG, Fischer AJ, Martin SM, Schafer FQ, Buetner GR. Nitric oxide as a cellular
antioxidant: a little goes a long way. Free Radic Biol Med. 2006; 40:501-6.

26-Alam M.N, Bristi NJ, Rafiguzzaman M Review on in vivo and in vitro methods evaluation

of antioxidant activity. Saudi Pharm J. 2013; 21(2):143-152
27 Srinivasan K, Viswanad B,Asrat L, Kaul CL, Ramarao P. Combination of high-fat diet-fed

and low-dose streptozotocin-treated rat: a model for type 2 diabetes and pharmacological
screening. Pharmacol Res. 2005; 52:313-320.
28 Abbott R.D, Donahue RP, Kanne WBI, Wilson PWF,et al., The impact of diabetes on

survival following myocardial infarction in men vs women. J Am Med Inform Assoc. 1988;
260(23): 3456-3460
29 Asrih M, Steffens S. Emerging role of epigenetics and miRNA in diabetic

cardiomyopathy. Cardiovasc Pathol. 2013;22(2):117-25.

11€e0 bl § (lagd / Jinid g Cumyy 8)9s / OBws)S (3ib)y eole alGibily ole alas


https://scholar.google.com/citations?user=jZRFmacAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=jZRFmacAAAAJ&hl=en&oi=sra
https://currentprotocols.onlinelibrary.wiley.com/doi/abs/10.1002/0471141755.ph0547s70
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zh%C3%A0o%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeng%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29853981
https://www.ncbi.nlm.nih.gov/pubmed/29853981
https://www.sciencedirect.com/science/journal/13190164
https://scholar.google.com/citations?user=8FA0lFEAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=yayF-9oAAAAJ&hl=en&oi=sra
http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.7.11 ]

el 1 3359))59)5 WG PP

30Jia G, DeMarco VG, Sowers JR. Insulin resistance and hyperinsulinaemia in diabetic
cardiomyopathy. Nat Rev Endocrinol. 2016; 12: 144-153.
31Boudina S, Abel ED. Diabetic cardiomyopathy revisited. Am Heart Assoc. 2007; 115:

3213-3223.
32 Marzilli M, Huqi A. Cardioprotective therapy in reperfusion injury: lessons from the

European Myocardial Infarction Project-Free Radicals (EMIP-FR). Heart Metab. 2010; 46
(1):35-37.
33Xiang L, Zhang Q, Chi C, Wu G, Lin Z, Li J, et al. Curcuminanalog Al3alleviates

oxidative stress by activating Nrf2/ARE pathway andamelioratesfibrosisinthemyocardium
ofhigh-fat-dietandstreptozotocin-induced diabetic rats. Xiang et al. Diabetol Metab Syndr.

2020;12:1
34 Galinanes, M. and A.G. Fowler, Role of clinical pathologies in myocardial injury

following ischaemia and reperfusion. Cardiol Res. 2004; 61(3):512-521.
35.Lu, J., et al., Troxerutin protects against high cholesterol-induced cognitive deficits in

mice. Brain. 2011; 134(3):783-797.
36.Najafia, M, Noroozi E, Javadic A, Badalzadeh R. Anti-arrhythmogenic and anti-

inflammatory effects of troxerutin in ischemia/reperfusion injury of diabetic myocardium.
Biomed Pharmacother. 2018;102: 385-391.
37 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 Clin Endocrinol Metab. 2015;13 (2): 259-269.

1K€e0 sibwl g a8 / Jlid § Cunyy 2)93 / OBws)S ¢ Sib)y eole alGilsils (olc alas


http://dx.doi.org/10.52547/sjku.26.7.11
https://sjku.muk.ac.ir/article-1-5790-en.html
http://www.tcpdf.org

