[ DOR: 20.1001.1.15614107.1389.12.4.3.1 ]

b (K3, pole oSl done
YA-YS asmio AYAL bl = a0 oF 5)louis om35193 0,9

o 3139 33990 Swodumd it (T g Svowls’ gt (ST 1
SHUS S 0 Gige 9O (o
(MD) 63,5m5 2é4, 3L, (PhD)s,ore sl gsb céluslygs ' (PhD) i) 515 o

Ol el oSl ysyld lals wladss 3 e -
g (Soj pole oKl (s5olgr b 09,5 =¥
Oledol (b3 pole olRily Ggye g B 095 ¥

MBIV 15 pds ANNYIV 5ol AVVIYY sl 5

Ao

9 95 o ol (EalS il (oo (Bgpe T (B Slaslow 9 (SLgyg (Shats) (Sl SYNS] gl Jad Jalse (5 e | (S b 1un g diiles
S5 e 510 s T adllas (pal 3 sl 058 (3L Canl 51 Ll 31 Bre 0550 dge g (gl (IALS 3l edlatl b (2> Ghless )3 oy sletied
W8S B pr 2)90 g sl Lawgi 0ad (b alye Sleddse 3 ppw sl 9 9IS (e 32 (5 e

(L3 oy b lays €S J S (J S 095 i 4 (ol yobo 42 4 )5 VBTV Gg 03ga0x0 b e (9o Fr 69y p (275 adlllae (ol ey g g
o Blio s 5 595 S5 e84 meggip il 1 ledge (13905 (bd (sl A8 Pl S e (Cute J5S) 3eMST S L g (e L loyd o (b
G0l om ain So e 0jg £S5 S )5 (e Ve Ol 4 (Blio 31 )8 4 e 035 03latul g (59 PSS 2 )5 e £ e
N ? oY sbe asin )3 g oy 5 Jd oy HDL g LDL g 28’ (JU5 J52nlS e jomslS 55 595 (30 8 g s & oo @y (eogiy 5 il
85 B e )90 9 S 7S

ko 09)5 1 S i 5 poe odin )3 i G TVYIE 9 A /N (liee a9 )5 (e 3> )3 iy SIS e et b (lod o (2h3 09)5 )3 il asdly
b awglie > TOVIY 9 7Y IF (lie i 42 g ) sine ShalS ladtin (an )3 Jlod Cod 0l 09)5 )3 JUg5 Jgyiads o o9y (P<+/+0) 91 00t e
b dulio jd muids atan 55 jlass Cos 0L 09,5 3 WY lise 4 )b xe pe (0l S 55 p oy b penndS (65 (P4/40) 0 LS onis loyd (b 0g)F
oals bl 0 oy HDL Jg0uds )l (ne (58] crge wid ain )3 iyt b (2> sloige oloys 50> By 5l b ol euii (loyd (b 098
(P<+/+0) A5 osalie i Gloyd (0L 09,5 b dwslie )3 ZYA/Y (lje 4 atén cyen 3 LDL Jg sadS oline s gixe

Jog5 Jg dS dtodg lS g0 g 039 SanaelS i (51 31 Gyl (648 Culd (275 JA0 5 (s ko 3110 1575 45 31> 5 Adlllas gl 258 dom
Al god ey 4 atsly 9 93,5 o0 p s LDL

e

doddo

Solor ol 2 gl e o (RIS L g 391aS (V) AL oo o 4 Mt 5 ML (S el s Jelse pioge 5l (S g8 el
2ol b 3 a5 s je (V) Al e olyen (e g 2l (Sdalie o)lee b 245 295 (o0 g (Bgye (B Gyl 9 Sbgye (SUsks) (o
SeonwsdS s Jolos g daudl I oolitwl (a8 cubd 550 5 Lol oy Salgs iol3al o] 2 Sl dzel> dl Eousds ool Jexs (G . ol
2B Gilil s saste Cgllasl Sylee (gl ©loS 5 ol (g il e g il g0 YA dgd> QT &5 5l e o (gylon o o oyl 45 (V) <l
0391 SpomlSopn S9d joy 9 By e 2 L S8l 8 b deo b g 0392 I8N Cobd gl olpl 3 48 Ggabe ¥ dgas il o 5
s Jotuno
e-mail:mehjour@yahoo.com.com YA-AAEVAY : il il (S 0aSiils oolj dlie daed Ll ,5LiS ol a5 s pmy]


https://dor.isc.ac/dor/20.1001.1.15614107.1389.12.4.3.1

[ DOR: 20.1001.1.15614107.1389.12.4.3.1 ]

WAL LT — pa [ F ojloss [omdjlg 093 ¢ bl (Sidjs pole olKuisls aloo

OKen g gy dbyee t Seflys 51955 Smteadd peat (5l g SoonlS yn 5T 31

@ SBlio B 5 59 S5 Syg0 4 (ghliblo)B) Gregiigh el o)l
Sy Sidsied e oo p3 0l Jo pSolS  pS (e £ e
A8 llges e b I Glsebsl (gly (3oy5 5l e atan S A5 oolatl
Sllge b g 3 JyuS (s b o555 <858) )l Jly obey & )0l
3ok e day glajg) p> andl Bl ol Jlass gy sl (gam dye 4 1L
A5 03 ledge (S 53 35 0jg LB 9 Jomd oDy «Srgtp e ol
P ESHS 3 pSeSee Fre Gl g8 e lS Seonlann (550
Pk Vo lires (Bliso 515 p 8 & (1S4 ol doSins) (s 10 2925 )
b W6 g megigipt il G5l g ais SO Ola Gjg TSRS 2
B ey S Ol g Sl (g Ol e (V) 48 925 Olo> 009
S5 ojl b ploxl ey Sl e £ g T gl win (b3 g ) el ]
b (025 oo Gy 8 1) ST S5 or3l 29 42 p s S5 (3o
Jabe cizan b plosl (IS0l Ve g i8] jagidg Sl oolizl
dbgiye sl oS by HDLJ5pl8 5 el 5 JUs Jouls
ol )90 abgye slo oS Joalligios lul g (5 (oo Cu)
203,5 Cend Algs 3 Jge 8 bwgi 5 LDL Jgnls” e 08,5 )18 55
LDL Jgyds' = Jbgs Jyuls — HDL Jg2ls' — (s ypuelS (55 +0)
Sl o gl dulie (sl 03l @95 (392 S el )l AU I

ool 3l cilsee (slo wtin > sy ) am g S lemgS Sl S e
IS 0 o b egS awslio gl g )80 55 ol L ANOVA
ol | Sg Cond Comy g 48,05 ANOVA 5051 5 Sloj sladgsp

b a8 L s b e P/ g 0 )S

Lo azdly

55 g o 65 ine Sl 5omn 5 55 3 bl
S JyS 05,5 b aliio oy cow 58 05,5 il dgng Buin plol |
2 sl 09)5 ) sl (Ui @i s (bl )3 ) 0y (b 9 5k Rl
(O<+1+8) (wyp 3 S azin b dunlio 3 4l xe ialS S puitd aian
L ol coss ulud g (6l 09,5 50y 39390 glds 15 odmliie
2l 0905 53 (jg Oliwe iz p2 398 > (glas d> )3 @D dlin )3 (e pres
09,5 31 (Hme pf yobo g gdlae 5 oS )3 (e b e o9
5 AN e 8L oy cosd ubd 0g)5 eyt 0l Hlaws LD
() Jpz) bl gy (s b Yo €08 3 09,8 il L5 tondg

o 3 B ain )3 ip s SS9 lie Jai L ip e SIS e
PPy S Oliee did atin ) uBl 3929 bepg)S o 51> (Sine gl
Lp<elea) s (mro 3o 53 oy b jlaws Cos 0bd g (0bd 05,5 93
ooy o Ao 05,5 13 45 iz g S 09,5 3l iy (/)
ok gleyd (ubd 09,5 Sl yiaS F didn )3 ()l (gne yokar oy SIS jee
awglie 3 1) gl ol ) (me a8 Jlos cod 38 09)5 (P21 0) 392
30 oS o S Ly s b 0,5 50 0l lis S g5 L
e 5 Codld 3929 s b Jlas S5 13 098 il Ly my
() Jgiz) 052 a8 00 Jloss o 09,8 51 b stan (e 3 o pyus 5515

@ oy bl 5l cubs oaiS el Lo )lse dboml Ngy p e 3 50 4
Foe bS5 8L sl 55 esilon ol Wi 3590 53 6k D L3S
3153 g (F) 33,500 plus] a8 (Sl ()l b by ooy
bl cle 4058 0k (o S JSS N (68 b 4 Mo
@ b 1) b MBS (ot jan g (ol I (36 (Bgye — (8
Dgad loyd g odh jasil Ce g 4 wobd mels oy I Lisu leis
JoyedS pials g sy plS o5 (I (atdmd S pls
() 2l HDL
5 8 e olopd 53 3k o 3l STl Sl 5 (gl lalS
ol 51 ool ool (ot 31 3590 5> (Jg il 03 e ol 51 (36 )5
2 Oy LS cpl )3 (0) 398 (o3 Bl jutae 5 SliioS dalsd (1SL
9 JWn e (S 5o 090 gy 53 (Slglh3 4 45 515 )18 aaSggdle ealpls
oz 1 2aske Medgu 5 Sufolgr b SISl (Gl oS 258 (o0 Bl g8 oS
oo el 5 (st (3 A5 90 0l sy ol > talS
009l 08l (Gl o Lt osimy (lS ¢ Bl sl g laneST ol
shisosle cpl o 23l (oo bz pudglio (15 gm0 9 193 ol
(SN 2o 1 9095 A5 (9559 g)9) P! (SaiS cladlone Cools
2 Seodedgn Sl g 5ST ] SRIS]) (SuiS Blo ¢l as
5 Ot > 25 5 s (FIF) a3l o g ralS e 5 Jae
Syo lebse p Satelsnn 5 SsomnlSgpn Il Jals ol Olinio
Sl Lials Couodl 4 dsgr b (V) cawl ods L3I Y s cobs (gl
Ol 2 V) olew 008 Il 2)lse Sl 6 pS sl 53 cold I (b S gplia
JoyuadS oS 5 S Glie g e Se 1y a2 1 adllae
bug oad by oo sl Gige ;> HDL § LDL g2« Jbss

L8 HB (s 2390 93954y

ledg) 9 3lge

g S5 b 33 2lymo Jge p Tr 59y 2 (228 adlas
Lolge plos b plol )5 VO-=VV2 (559 0390500 13 (Ll 9l giatans)
8 udB g d SUF U Y (cbe 05,8 0 3,5 il asyd YV-YY cloy )
S p5) e pegaste chie g L3S Ay O a4 bl g 505 odl
(s 10l ) MBI (g yied gy p O Job 3 (25 (sl ol SThos
Kopel culia (o gistudl bawg osd g sleadlysion 5 WlSSgy 4
Shos sla)lSal, 5 Ll s 1 elinl 5 (6)leSs sl (NIH)
b da g yolS S5 )3 39290

1 oslital ol 5 5 olpro slo e s of § dallls gl
Lol pys 95 ol s> 0jg) Sl ()l g b bulyd o oS
ol oo & ldge 351 1) (3 2 S oo YO 51 2a8 talojl olislys
bolesd cod nbd b oy b log cod S (S8 095 0 &
bl B0l o (s bl €9 g (Cuto JS) 2N (S
05> M8 llas 29 (b SMo il Aol diin £ Gde & pd

3 dedge 3905 (L lp (VF) 29 i) (wd g S e YO I 5L


https://dor.isc.ac/dor/20.1001.1.15614107.1389.12.4.3.1

[ DOR: 20.1001.1.15614107.1389.12.4.3.1 ]

e Gl eats glopy (b sladge 3 ippw (st e

op N d8 asin L anslie 37 5 ¥ gl aiin 3 JUg5 J S gdaws
2 )leg cod b 09,5 )3 ol a5 (P<+/+0) 23,5 esalis (41l o)
5 (D<+/+0) sl i olsd 05,5 b duslio ;o )b dxe yuis b didn Cyod
S a3 5 g 58 o ain Cped 5 s Cov (b 09,5 3 )] aw
L anslio o ) jb me (il G o floyd (00D 09)5 ¢ppaw by pandS
sbd 09,5 90y 2990 Cglds g ol LS & dtan > Ladd w5l S Al
L ;2 055l ixe de )d dlid fed )0 et b Hled cod b g
> 5l g 3108 (ubd 095 5l jled o8 (b3 09,5 53 b pealS (5 o
25 oY la ain > osis jles 0Ld sldge ;35 HDL Jgpmuds
Oleyd 5 (P<+/+0) 4 odalio Hl> ixe (talS _wyp il J8 L duslio
095 Ly dulie 3 1) jel)ly ()l (e yS oy b (0l Slacdge
Dy yidin o3 09,5 3l ol e din a d9ei dloul s layd obd
5 0 Rl ez 555 9 ¥ el e )3 0B cubs b (pipan
5 (P<13) 035 e § S b awglie 5 LDL Jg 2l e )l ine
B e Sl cage 355 5 Y sl i )3 (et b 0l Sledige slas
9PN e an) 23S o lepd (b 09)5 L dusliie )3 el

) Jg2) (p<+/-0

ExS Lol g Coxy

O b loyd Cow ol 09,5y oS o ol dalllas ol oS
Oberd (b3 09,5 5l 3208 £ 9 ¥ sladian )3 )15 (ixe jolas pyw 9IS 5o
Laain cpeen )3 sl Cod (b 09)5 53 JUg JgpudS o w39, o023
S el lis edis leyd (bd 0g)S b duulie 3 b xe ials
dullio )3 jloni €5 (0l3 09)5 )3 )15 (e yuf LT S 5y el
2 oS L (0 Gledgs ployd e adabie o leyd (ubd 095 L
oalS g ai oy HDL Jg el )l (oo Gli8l conge i s
Oleyd (sl 09,5 b dunli 5> aiin oppon > LDL Joynls” 5o )b (e
A5 odmliie oS

boogs o Ll 68 s el (L3 (sln assly oLl o
W8 5k I3l g (g9 bawgie B o8 (EalS L (alee (9o )3 wgigish il
olyot Loy (slo (159 9 5 add oo 3 Cgllasls Sl 5 (5
gl e Jlas a8 055 4 o Sl (S LI nl > o8 0l e
S oial38l @lse plo 4y ] Sdglie s 5 Gamlinast s ST
O g S o liSgngnd Elpl (B d s g dadgind g Jg S
9 Sl (55 o a8l 0gdn (IV9IA) il (oo plol &) (oo
Gl 00 135 gy el Loy 008 (0bd Sladge )3 pp Jg piudS
hedge 3 5505 Byb el Conty gl oy pd 5 (o393 b aS (VA)
B s Sl rsogigjgns il b pluS ol bawgs 01 (2> glyee
plS 65 Jg S daw Gl cage puliae jud sk Sl 0 (19>
U 594 ¢yl 45 (A) 395 HDL g ialS 5 pp VLDL , LDL

o sledge 3 pyw Glam ez o Cgllasl lyss 0alS A g (5090

J Babol Univ Med Sci; 12(4); Oct-Nov 2010

Antihyperglycemic and Antihyperlipidemic Effect of ...; M. Roghani, et al

9 595 iy Oliee 22 eMS ulS 9 (5 ppd ©oo 110 g 1Y ojled S
b 9 JiS 2o Sladye 3 ppw s

(%) o> cii9 b 09,5
EEPEN o <sin S J wsin
YV VEIYIY YEYNE VYA YO NEVE/Y s
YAS YYD YVVIVEAY/D YOU/F£IY/D O35 S
Y-Y/ox\o/vE YYF/Y£\SY YOF£VF/\ b
YEVYE VS YEV/0=\FIA YSONEWSY 0SS b
YFE£\S/A YEVERVY/Y YEY£\V/0 385 ot b
(3 o3 3 255 o) P 555 e

DY)+ /5 WA/F£Y /) EEA/A s
AYE£Y /Y NRAZANA VFo/ V45 O35 S
YOOE /R YEVIYEVA/pH Wo£) - /¥ b
YV INR\SAFRERE vsalve VYRR VY- /Y 2oMS S by
YVARAO*E A YAV \V/AFEHHE AN AESRYS oyt b

() o3 2 255 o) oo JU5 S8 ol
ONALY[D FYIVEY/¥ £ I¥LYIY s
OVF£Y/A ov/sEyIY £O/DEY/0 O S
YY/¥EY/0* YY/oey/a* OV/YEY/¥ b
SO/FY/A FANAE7A INTZESTAN 2oMS oS+ b
PR VIN:; OMBEY/VH OO/ALY/N oyt b

(i o3 2 235 o) o de S (5 Ol

A0/ V£V/A AERVAEI VAL ANYEE/ Jyus
Yay =o/y aF/AL/Y V-5+0/Y O35 S
\YY¥/ox0/0* ANAES AN ARVAEEYAd b
VoA £5/¥ Voa/v=o/f Ve /Y2EIY 2oMS opdSH b
RS2 Vo $l50/) AR AEI O35 ot b

(%) 2 3 255 o) pro HDL g 2ls” e
VF/A£Y/\ V#)£) \O/SENY s
ZAETIAN NS VOV O35 S
Vo/VEV/A* sV /5% VEIVENY b
\Y/o\/¥ AR YAk AIVAESVAN 2oMS S+ by
WV/ox\/5* WOy VO/Y N oyt b

(%) 3 2 255 o) pro LDL Jg2ls” e
YEN£V/D YENENY YO/NEYIY s
\FISEYIA VO/ALY/d \A/SEY/0 O35 S
WA A £ /FY/Y**H YA/ b
PA/YLy/Ak* YAIE£Y/A* 4/02Y/0 20MS S b
Y&lox Yio# Y¥IVEYIVHH VAALY/Y oyt b

L‘,ML&A)Q)p<./..\**** P<efe0FFF p<fVEE p<)p¥F
9 o 098 b duglio ) p<e/oN HH P [0 H# (oyp j B i

(aan lon


https://dor.isc.ac/dor/20.1001.1.15614107.1389.12.4.3.1

[ DOR: 20.1001.1.15614107.1389.12.4.3.1 ]

WAL LT — pa [ F ojloss [omdjlg 093 ¢ bl (Sidjs pole olKuisls aloo

OKen g gy dbyee t Seflys 51955 Smteadd peat (5l g SoonlS yn 5T 31

sl ply (o 1y e (S haw (RS (g8 05 (ialS Sl gDy )5
3R Lisy el 03> £y 50 il oy jd (09 Ul &S cuily
Sazad pialS alsl 4 ol o]y pols 3850 )0 i Jedgw &l 3l
s a3 Mo oga s ol )3 (F) S Cans 0dlo () gl il
ol 85 g i 0 Le T (BT (Rl cage Ll5 oo (ot
Sy g 22 Oy (8l g 5 13,5 s 5T slo 3]
593 M 45 0ad yasedio 0gMas (F) B9 (195 Sty ghaw ) Cgllas
€l )3 geypn 4 el Sl 3l Culled (el Caz )3 (et il
Cdled Jods g gl ol jLad pBignsd mpl ol Sl 2
o8> B4 ol by g p Wy plels Cea 3 S iy lewss]
S 1) g5 aalllas cpl @ls 4 a2 g5 L(FgY 5V -1Y) Wled (o0 Jos
90392 SoundlS o 51 31 Gl (38 Cold (025 Jde )3 (5 e
Olej @ adly & 33,5 oo p s LDL g JUgs Jgyuls sioges (20l8 crgo

Al o

ST g A
s (S5 09y LS bl L s vy
23,8 oo 15,08 livlejl plol 4 SaS p aals (Sap

ol L jles o (b 095 53 (g eSS Bl (oo oS (pl )3 00
A G o (b 18 5 SsanalSsn SIS 4 st 2B 1) oy o0l
Sty 9 Seanilgn 51 g5 2 o )Sen 5 Akiyama aalles
Cnglie (b ialS copga ;0 L gigMd il aS ol (LS oy paned liiiio
Gk ) dms] (ygeyom 4 CL (saioil g 03503 Jas (pdguil 4 8L
GBS (2 g Hae el 93 )3 585 sl gl 5 el s
S slaal el s ol ) s Slitdo 0gMay and (0
5 538 Moyint il cllad il alex Sl lglangrsS pud i Jgtne
Sl pgpily cdld i g i (39S 5 S o5l clld 8l
gl tl (o (g WB LS Cup 3 (S 5 g2 8L g3 3 SIS
o 50 88 oy s 4y S0 pans CulS 1 Cgr 3 (3 s Sl
ailllae oyl 5> 4ol & a2 b L(V0) dnled (o Jos b (o0 RIS 618 ol
23,5 2bul auwgig ek il SanS gigimo (g9,1 3l ooliwl b (gaid cubd Juo
T 53,5 (0 )5 i Shordan P)les b len ) G g0 &
s 2 o s Aoy ST V) sy o Bl 4y ol )3 (]
il e lg o) 055 5585 s LDL 5 Jugs Jonals” Jols 55 sl 2
e plie (oo 53 (1S (Sl b i alex ) o Ll SOL )6
SHas 5 (22 S8l g3 3 3o cnl Bpan dgue 9 b e 9 b Sy S
Caillas (V0) ol )LSan o Akiyama 4 Jls | 9 b opl a8 ol cos


https://dor.isc.ac/dor/20.1001.1.15614107.1389.12.4.3.1

J Babol Univ Med Sci; 12(4); Oct-Nov 2010

Antihyperglycemic and Antihyperlipidemic Effect of ...; M. Roghani, et al

Antihyperglycemic and Antihyperlipidemic Effect of Chronic
Administration of Hesperetin in Diabetic Rats

M. Roghani (PhD) ", T. Baluchnejadmojarad (PhD)?, F. Roghani-Dehkordi (MD)?
1. Department of Physiology, School of Medicine, Shahed University and Medicinal Plant Research Center, Tehran, Iran.

2. Department of Physiology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran.

3. Department of Cardiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.

J Babol Univ Med Sci;12(4); Oct-Nov 2010
Received: Feb 10th 2010, Revised: Mar 10th 2010, Accepted: Aug 4th 2010.

ABSTRACT

BACKGROUND AND OBJECTIVE: Diabetes mellitus is one of the most important risk factors for incidence of
nephropathy, retinopathy, neuropathy, and cardiovascular disorders. Use of medicinal plants and their effective
constituents for attenuation of hyperglycemia and restoration of lipids to normal level is very important. In this
study, the effect of chronic administration of favonoid hesperetin on serum glucose and lipids in diabetic rats was
investigated.

METHODS: In this experimental study, male Wistar rats (n=40) (250-270 g) were divided into 5 groups, i.e.
control, hesperetin-treated control, diabetic, and hesperetin- or glibenclamide-treated diabetic groups. For induction
of diabetes, streptozotcin (STZ) was administered (60 mg/Kg; i.p.). Hesperetin was administered i.p. at a dose of 10
mg/kg one week after diabetes induction for 6 weeks. Serum glucose, triglyceride, total cholesterol, LDL- and HDL-
cholesterol levels were determined before the study, and at 3rd and 6th weeks after the study and compared.
FINDINGS: There was a significant reduction in serum glucose level at 3rd and 6th weeks (20.1% and 23.6%
respectively) in hesperetin-treated diabetic group as compared to untreated diabetics (p<0.05). In addition, there was
a significant reduction for serum total cholesterol in hesperetin-treated diabetic group as compared to untreated
diabetics (20.4% and 17.1% respectively) (p<0.05). Regarding serum triglyceride, there was only a non-significant
reduction (11.7%) in hesperetin-treated diabetic group as compared to untreated diabetics at 6th week. On the other
hand, hesperetin administration did not significantly increase HDL-cholesterol level in treated diabetics at 6th week
and in contrast significantly reduced LDL-cholesterol level (29.2%) relative to untreated diabetics (p<0.05).
CONCLUSION: Chronic administration of hesperetin had a significant antihyperglycemic effect and lowers serum

total cholesterol and LDL-cholesterol and these changes are time-independent.

KEY WORDS: Hesperetin, Diabetes mellitus, Antihyperglycemic, Antihyperlipidemic.
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