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Evaluation of 4 weeks of swim training
and supplemented herniarin on lipid profile
in a diabetic animal model with streptozotocin
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Abstract

Aim and Background: Exercise is one of the most important strategies for controlling and treating
blood glucose and hyperlipidemia and reduces the incidence of diabetes and cardiovascular
complications. Herniarin, which protects the liver, is also one of the most effective ingredients in natural
plants. Therefore, the aim of this study was to evaluate 4 weeks of swimming and hernia exercise training
on lipid profile in streptozotocin diabetic animal model.

Materials & Methods:In the present study, 40 adult male rats weighing approximately 200-250 g
were used. Mice were randomly divided into 5 groups of 8: the first group included the control group,
the second group was diabetic, the third group was diabetic + dose 300 herniarin, the fourth group was
diabetic + exercise and the fifth group was diabetic + dose 300 herniarin + exercise. Swimming practice
consisted of four weeks of swimming inside a bathtub for forced rat swimming in water at 25 to 30 ° C
for 30 minutes per session and five sessions per week. Herniarin was induced by daily gavage and
diabetes by intraperitoneal injection of streptozotocin STZ at a dose of 60 mg / kg. One week after
streptozotocin injection, treatment with hernia was performed at doses of 300 and 150 mg / kg for two
weeks, daily and orally. Finally, lipid factor including Cho, TG, HDL, LDL and VLDL were measured
and the results were statistically analyzed as mean & standard deviation.

Results: The results showed that the mean of Cho and VLDL in the diabetic group receiving exercise
were higher than the two diabetic groups receiving Herniarin and the diabetic receiving both hernia and
exercise. The mean of LDL and TG in the diabetic group receiving Herniarin was higher than the two
diabetic groups receiving exercise and the diabetic receiving both Herniarin and exercise. Finally, the
results showed that the levels of Cho, TG, LDL and VLDL in the combined diabetic group of Herniarin
and exercise were significantly decreased compared to the diabetic group, while HDL was significantly
increased p = 0.00.

Conclusion:The results of the study showed that aerobic exercise and the use of Herniarin and a
combination of both methods simultaneously reduce plasma fat levels further. In addition, beneficial
factors such as HDL have been increased in this regard, which can be an important help in diabetic
patients.

Keywords: Swim training, Herniarin, Diabetic, Streptozotocin, Iau Science

Corresponding author: Department of Biology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
Email: h_doulah@yahoo.com


https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

SN Jolw $igleSTgn sl 05U almo K@ME _J_

VECY bl = OVo,lads = VY 0,90

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

S L9y g oy sl pp g Ll (3 god aad ¥ oy 0
w9 gy il b (0L Slgws Jow yo

e 4 S o ol Toly (b o ye FTEY 98 rmedline N Sla 5l (S

QS oSl T

[ DOR: 20.%228@58.1@2.13.51.12.4]
e
5

Ol Glgal o oDl ol3T ol8iils ¢jlgal aslg ( 355 pole § (Sou Cany sbjgal 09,5 . )
Ol lgal o codll ol3T ol8isls ¢jlgnl asly ¢ wlids Gy 09,5 .Y
Ol cedyl (el ol3T ol8ils codyl amlg ¢ pwlids sy 09,5 Y

5 095 S olos 5 U cu bl slaylSal n e 5 (o s slecals bl iR gadlw
9 00 (I (oS5 Gl S0 e S (oo (Bose 9 (BB (B)lee 5 Subd en RalS el 5 03gr (end e
Joe 55 Gamed sy 52 Gl S5 9 Ll (o yed e ¥ gy 2 o Beids cnl 5 Bom ol by el (658 (o ST
392 Grwgigi el b (Gobo (Sl

2 b hge b oslitial @,F YOV e e @ 05 b @l 5 almo Gige s Tr il iagh o (B (Mg 9 Olgw
599+ LS pom 09,5 (LS pg3 09,5 (S 05,5 Jeld Jol 09,5 4T Wl s QU A atwd O 4 Solal Oj90
ez ol Ld G a5 G05,59+ 0l pm Yo o 5900 (ubd ooy 09,5 9 (8559 50k sleeg S eyl 095 sl Ve
Yo oo dr gugendw az 0¥ UYO sloo b ol jo olimeo sloige s )bl sl o5ug Ll (g Jlo 5o 0,5 Lis azan
O 9595 sl (Blho (59,0 B2y b 55 Salid g il S5 Ghay 4 (nylipe 0g aide 0 a9 and 52 y0 adds
s Vo 590 b ol b jles commniosol ol B2y 5l o atan S s,S Sll 0 S0lST 05 (Lo P 590 LSTZ
ol G, Caled 55 00,5 plnil (STho3 D50 a5 ailie, D jso g alhe 90 e ar p SLS 5 p,S (e V0
54525 3550 sl Byl £ . Skee & jg0 4 sde] Cawd 4 gl 5 Wil (5,505l VLDL ¢ LDL HDL TG Cho
B G)L"T Jelos

b 05,5 93 Ay el 35,5 0aS <l e 2l 09,5 5 VLDL 3 Cho  Siles a5 0oy o] 51 S b :ldaddl
Cdlyo gbo 05,5 ;0 TG g LDL (1:50he 05 i (5359 5 ol plsd oasS cdliyo (lis 5 (n)li oS bl o
2> O S (8559 9 )byl eaiiS 8L 0 (b g B9 eatsS Sdb,0 (Sobid 09,5 9 4 S ()l e oS
09539 9 Ol ple easS b ,s ubs 65,5 ;0 VLDL 4 LDL (TG (Cho ,olis a5 5 o] 51 S mls colys
p=-lee el gylobas il HDL oS Jls o cauzsls jlolise rals cobis 05,5 4y S

225 oS 5 o2 s Sk, 5l eslatul oo 5 (s3ler o355 Dl ped aS Sls lis Gieshy 5l Jols bl (G g ATl

)Q HDL ML&) 6..\.».0.4 6L€b)}515 L)"‘ » os)Lc "“’9’”"&54 Lo.w)l.: LSLQL_g’)? C.la.w ).waa.‘ MIS g.,‘.cl.: uLo).on )5‘b4” L)""j) 5.)
A5l Wlei oo (S0l Hhlews 50 oo SaS a5 a8l yigl3dl L, ol

Tau Science < ywg;sis yiwl «obs o Lo o Ll o s :‘5.3.3.15 Olfj‘g

sl 0015 18 156 o | a5 oy gekes PAY S0 Yo VY Y
5 Gaelen DAY @ YT Jlo b a5 330l 3, ]
WS (oo oS oo Lol b ol
o3l il efien 5 er «Shaees S pendnlie ‘
gl & Shas gl g3 50 a5l (SBU g 0 s pitey
o Ty TEr IR I vt Al lsal oDl 313 olEtils (il oy o i Censj 05,5
S LS sle lsle Wlgh oo cobs (M )adl oo 90,0 b h_doulah@yahoo.com : Sug uisI! oy

IRERTARYAR SFOEINNENRC
VEVV L E ok Al

Jlo 50 a8 conl S e (g ke SO o el b



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

285458.1402.13.51.12.4 ]

<)

[ DOR: 20.1001,

—o L2 Sl ol o 915 Slml pogdle (5,98
|, eals Slinie ) Lol aib oSy coylesS () 05
auliy, g awlol slooolgils ;o Laes g a2 o JoSis
@l 29l pedplie DY gaze 5l 0nlegS 095 00 23l
2 @l I slge odlgils Sl (oS5 g (LgSly 0l )0
Jed (Saiglgesed 51 s slge Gl ol plalS
W, g glae eedi o Pl cel 5 aiien
30,950 a5t b o pdleal Jio olae 351 (Sailesb
$loysly S & 5 el Yyana Loy oS () ailsn
Wbl oo S 955l 5B 59 r9iie b 5y (2 3ln
o5 O Sl Sl o 5 Jsloms 0,5 Sl jo S5 !
iz SO IS e ylesS G [hsle (o e el
I (A) amo e olis stesll YEO YYD Lo (g6
odle slaglesS b )0 S525e lacn lesS
S5y Slitie Lol oolgils ol slisel aiily o
Loolrod oyl (ol S5 o JuSIl g lo oS 5SUl s
Slga 31 (S oyl oole ol LT (sl 5655
Ol G288 (rl 2 ogdle el (rnlo aLS )0 35750 g
oole (2l 525 oo Liie Senalias sl 51 08 (63LSTy o
5 Sl Ol Grmd gl wile dlise Glals e
oo colol lhls oSyl o)l vsz g wgasgla]
3 otesS S5V 31 5 e T e 45 ke
Slitte s a5 oS ol () 98 sheol S O-Y
sl il slbioe (njlesS (S y0eV LS S
69 Cambus Caols 51 keSS GllS 5 oliis
adlls aavly 4 Cools nl S 0,03 (g
SloT5es 5 lgnlesS (S S LSl oy bl
NQED ROW LI S P N TR PO U] g S RPN
Gde b pa oS 5 56 hagh cnl jo s e 4
s Sy Jan 53 seed i st olesS 31 o

el 4185518 (o) 0 8550

Lo g, 9 Slge

Aigod Slaxi g axllao g4

Dygo 4 Sledlbl (55105 (s, 5 028 pol> anlllas
olasl g,20 Budsd (] 50 0 slodslin — L]
9 o399z b by oI5 AL 5 ole Ghee B
Ul iS5 3550 5l ond ags a5 YeeoYO-
Ssal Hels sas Sy esle oBasly alKislesl
sl L oojluilinl byl o Slles 08,5 solatul
WAl (6,005 Ao, BO-F ¢ Cusb, g g YEYY
Sl Y asy2 g oadh (6,005 (loe> Sl 88 50 )0

Sl Slo,gS B w18 56 cos ) Ll o
D58 8 50 Cod Wlgs ce 4 el o sl ol 51 S
o)l 45 LDL HDL .TG .Cho ol (sosnd 55256
Sl slor 4 Ml Jhs i G 50 Ll (ss 9 615
(e B9, Solent 5 miisASely sl o Bse 5 (8
Ol slog,ls 0 ,Shes 5 Gloys (o) 2 (27 Thaw S
bt plonl ol Eoanl 3l day 2 pelas 0 g
5 JrS az oll sl )l (o e 5 S 58508
90 RalS Sl g 009 (oo 9 (95 SIS Oleys

(V) 00,5 (o0 (B92 5 (8 2)l5e 5 b
Jodll uSe (Gobs o181 5 (255 plaie (sladali o 0929
A5y Ddas 4 Gz W om il pedgel s
D959 S 0,uBd (6 i (y5e5dS AT Sl o ool Cole
U b olyan oo il |, Hlae o35 cnlio
Bras iy (B9 Slacn yei pll 5 (93 A Collae
4 dily e (oL ol (S e (St slae S
Sl oo slaasdlas jo (¥) 060 0 o5 dgend]
Serte 2 eSS 9 Seglie «Silgr (SB35 slacullad
(1) cslonds colh cobs 4 s liloss (s Jilog
G309 4913 9 (2188 @23 5l e O Stmg s Hla Bl
3 ol aBlioe Sobis Gloys (ol by, 4w 51 (S
iy b1y 093 5605 aile oo 99 98 Cubis 4 Dt o3
slog)ls 8,65 9 iy WLl mals (1555 (2l
G399 @l w3y Ol cnl po g aS S (ST
G ogle as gley aijls (ghemme id ol S o
S5 Jelge Vgono 395 00 Brae cubs J5uS jolase
V9 Nedee a8 Ll o Kby ey 5o Koo
o a5 il 0aisS SaS Jolge 51 Sy (oglie o el
Byl Cubs (SIglie (B)lse S5 50 (SLSe ©508 50
Los 5565 @ Jood e 5o (Seslie cnyed (0)
GBI L g wiSuoe dgn ) o S5 (gl Cnla
Ly ow IS 55915 0558 9 Cnl ol o (SCul alae 0043
Sl ool (5155 Slallas 55 50 S 000 oo il
5 0% S S e (Gelitul 5l (Seglie (n e oS
Cels 4 Me hle 50 Gedges! @ Conlbis 20158
@ aidl slga (B39 4 S Az g Cewl Susde 9 g9
ans )3 5 oz 039 S (53, Silen B9 Sl e
a5 el slcwl o U558 Gegmdl 4 Sl 158
DM g (SHhas sl g3 £58 ol @ Mo (Lo
Bl el 5 el Wpee &S, Bae
soelil (503 99 50 planil (nl by soesl S5t (Lial


https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22285458.1402.13.51.12.4 ]

S 325 43903

Sllgaz Gl (S0bs jlam So3 sladigel ags jslaieas
Fr ks 5 el bslie Blao S5 5,5 abows:
95 00D ok O i oS e sl eSS (ke Ve
2 S5 Glrdisel o as sl el Josdy (625 (55
Vo Soway B rpm g0 L ol,S le 4z 0 T o sles
ot loadign (510 53515 (5 yaFo 31l

FogS ol slajlys 5l 3 S9lS Oliee S eslal
G Jlag s i Cp 00,5 eolanul Star o575
5 TG 5 Cho .LDL-C .VLDL-C HDL-C _Lls
oolaiwl ol ZiestChem &S 8 asis glbeas
20,5

Sobol sla bl

Sl o el (53,5 4N (ols Glejl jolaie 4
do Jlgld saogs Lol 5l aigas aojlail ooy o pl>
ooz 5 b logas mes, e lailio] Glmul doySilo
Sl Soge3] Sl pad (09 srmds pand (gly o solaiul
Jias t 55051 51 uizan cBgijupal B9 55015 (505
or Sl Gl 5 Do (Sen w2
Wil Sy uilly 5 5aIUT o solitul Geisws ol
oolatul jui (S¢ JueSS cus 3 One Way ANOVA
V) asees Spss 5l eslinal b g bl cboiygesl als o o
il Ome /0 gl ixe gelaes o

09031 09,5 7y Cho jlre GBIyl g (Sl
a5 wws e sl Y oojleds Hloges I el Sledl
Slade oy i Cubs 0uisS cél 8 04,5 ,0 Cho (.Sl
Cho (Silos i 05,8 10 a5 I 45 sl o0y Lol
09,5 ;0 Cho  (1Slo .l ool Sy lode oy y2eS
09,5 93 A Cumad 5 (N9 9 Subs ple eaiST b0
plgs 0ausS il 10 09,5 ¢ ko2 g Culis cassS il o
Slee Guizres Bl oo i (B39 5 ol ok
09,5 A Tl Gl 9 Subks canS Cdlys 0g)F
Sllise i (B9 9 ool ek plys eaiss 2l o
el ool ool lad Y loged jo as

St S S 5 ol elen 4y S el 1Y
sobie & agialesl g5,8 5l B3 oS culey o]
AlFlos slo yudd jo o yige olliobe)l lasre b olisl
olas job 4y Dlilgs .a0als (5,100 aan) Dow 4 g
AL S 25 D0

JrsS 0985

—abo ¥

Vol 5ok p S e Yoe joor ubs ¥
GPas * ks sleey 5 ¥

Googt ol e 5ok p S ke Yoo oo UL 0
S A Mo ST 5 2S5 sl esliinl 5590 ()l 2
390 53 el G Sl el Badiod Gl SS90
oSils B aiaS o g pebiss alSiylej] Sllges
« IRIAU.AHVAZREC.1399.096 5 L lsal
Wl alyg,y 5165 (s, 4 el el odi; ugeal
L obes commginiot il 32,35 51 o atia S g w05
Sde ar el pp)S (e VO 5 Y 5o b cnjli e
0,5 plml (S1hs3 D90 g ailys, O ygo g atie 9o
i o Jali i (o pad S5 45 ol 55 41 o3
S ige 6okl GLed ohg Ll ly J=Is 5o (0,5 s
Do a5 Ul azx oV BYO gloo bl yo glye
A plodl wog aian jo alds miy g and> o oAzl Y
AO\Y)

Lo pge o355 oo

090° BuF 3l e 95 SRk Glr Shegn cnl 5o
STZ (g5 595 yi! S9,l SSlae

I e
3 o olitol wg el yeiS cile a5 gl

Strepotozocin60mg/kg

Lo tse po 4l 5l (625095 et el VY 2obdS
xS o3l o5 s 5 Slis SIS e 5l el
595 0% & 65 o3l ladigad (933 plie 9P
Wazme (555 o3l L STZ  cél o 5l L oo
e obo Yoo mg/dL 51 i (95 a8 b slabge

OY) s 4z ,5



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

285458.1402.13.51.12.4 ]

1,
@

[ DOR: 20.100

o Exx

A% 200 -

=5 150

1:

q{ 100 -

E

L 2 t.o

3 50

0 T
N4
$9905] 09,5 7y Cho (. Silo N jloges
b eg, S L Ll e ol HHEHCD odds Jol> lade oy yiien (ubo 09,5 0 Cho .Sl

P<0.001 o0

LS"’P)T 09,5 & TG jlxo Sl =il o Q‘“i"l*‘

S sas e i Y et loges 5l Jols wledlbl
oads Jol> jlade oy iy bbo 09,5 0 TG (5L
1S TG e J55 03,5 5 o5 Jo 3 e
b 095 10 TG (1 Slee el ool s lade
b 09,5 90 4 Cad 15 (pyls e easS by
Ol plys eainS Bl yo (b g b)) eanS ko
S 095 xSl izres allbioe i (9 9
ouisS 8l , b 09,8 A Cod (B3, 0aisS Zdly o

Slion yidar 8355 9 Gl pls

oS Cho Sk J 55 09,5 j0 a5 J> jo
2bs 09,5 ;0 Cho  (Silo el o] sy oo
b0 5 (Bl 05,5 90 4y Lol 5 55 00riS 2L 5o
Pl oaiiS 28l ,0 (b 09,5 5 (pyli e oasS 2l s
09,5 eSlee (izren Bboe SLir 0559 9 Oosle e
LS 098 4 S oyl eansS ZBb s (ol
Sloges bl ge yhion (1359 9 G2yl plys oaiiST 23k s
9 5Ibl el oads sy laxe Blyzl 5 Ske o
eSS s 5 One Way ANOVA a8,b 5 (b g

=8 05,5 2 »» S

140 -
K J
< 120

.‘Sl: 100 -
ii 80 -
3 60 -
’3 40 -
% 20
| T

R

o J5S 098 b o (gme Sglis smmn Cdle
N\



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22285458.1402.13.51.12.4 ]

Fo9e3l 09,5 @ TG (eSilea ¥ loge

Wb 65, L Ll me  wolas HEHDI.
P<0.00160

03031 09,5 gy HDL jluro Bl il g ¢pnSileo

a5 weo o olas ¥ oojled Sloges I ol oled
ol (hol> jlade oy yitien J,08 09,5 0 HDL (:S5ke
oS HDL oSilee cubs 03,5 5 45 s o el
b 09,5 ;0 HDL Sl el ool Caway lode
05,5 99 A S 33 B350 9 ol pled eaiasT 8Ly
oariS S8l s (b 09,5 9 )9 oS Sl s (b
LS 09,5 ek izres Bl i o)l

ol Juol> lade (o yiion (0L 05,5 0 TG 1Sl
7S TG il o J S 03,5 33 45 Jlor 3 o
b 09,5 0 TG (Sl ol ool Cansy Hlake
LS 09,5 98 4 Sed i Gp)lde oS dL)s
ol ol oS il s s 5 B 20 il
SRS 09,5 eSlee wizes aBbige i U359 9
oS b0 ubis 09,5 A Cand (B),5 0aiS 8L o
o Sloged ABlbge i (B3 9 LR pely
o=y 9 Ul sl ool sy Jlene Slil 2 SSLe
S koSS s 3 One Way ANOVA «5,b 5

00uS Bl o b 09,5 A Gl (B 59 00uiS Sl o n=8 65,5 ,» ;o
Db oo yiden o,lo e ol Jy5S 09,5 Lol s Dglay mamm Codle
P<0.001
_.,’ 1 “ H % §
il PN
= 3 20- \ \
N4 > o & v

99051 05,5 i HDL (.Sl ¥ loges

ol 00l ey e GBlysul £ Sl s loges
Zewd 3 One Way ANOVA 48,b G il lg ¢ 5JGT

N8 05 18 5 Sy eas
ol Jy0S 09,5 Ll s Dglay smamm Codle

P<0.001
gs"’l'.’.o 09; L’ )L) (o ugLo.a ###W)LC
P<0.001 o0

99031 09,5 iy LDL ;Lo 1,20l g 0uSileo
oS sese olis Fooyled logei 5l Jols oledLl

W) kJ.»oL> )an..o u_l).\_cS J)_,._,S aj)f).) LDL u..i:LsA

o5 ool ke iy S5 05,5 55 HDL (Sils
nyeS HDL Sl ccobs 09,5 j0 a5 Jl> jo ool
obo 09,5 ;0 HDL (.Silee .l ot oy lods
09,5 95 & Cumed 55 (359 9 (ke ple oS 8L o
oariST 3l ;s (b 09,8 5 B9 oS Sdb,s (b
Hbo 09,8 xSk prizmes Bl Side ol
0ainS b0 Subo 05,5 A Gl (55,9 cainS Cdl 0

DBl oo i )l e



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

285458.1402.13.51.12.4 ]

1,
)

[ DOR: 20.100

b 09,8 Nl uimes bl yideo (359 9
oS 8l ;0 (bs 09,5 A s (55,9 0uiS il y0

Dbl oo yidon G559 9 (ks @

i LDL (. Sikee ol 09,5 50 aSl> 50 ol
b 09,5 ;0 LDL  Silo .ol ool cawdy lode
P CRN TS I T VNGO S5 OU SV VS SV SFREEL gt i)
Ol plgs oaiiS S8l ,0 (Db g 1559 eaiS b o

120 -
%
100
“ﬁ 80 -
X3
33 e
T
3 b4 40
<%
E~ - 20 SERITERIRE
= aaaad
g
0 B 7 -2 A !
¢ c)

".

535031 09,5 7y LDL (.5l F loges

ool gubo 05,8 Lol sme ool HEHCO
P<0.001

09031 03,5 7y VLDL lizo B, 9 (ruSlao
a5 aed o olas O ol Gloges I Jols Sledl
osds Lol ke o ,2aS 1S 03,5 50 VLDL 5uSils
Oy VEDL 1 Slo oo 05,5 j0 a5 Jl> 50 el
Lo 09,5 ;.0 VLDL  .Skee .l ooal Cosay loio
Bl o (Sobo 09,5 90 A Cad i b9 eaiiS il o
Olojpe 0aSZdl o (b eg)F 5 Gyl oS
09,5 eSSl eized WSlige i (Bi)9 9 Gl
b 09,5 4 S (p)lise eaiS Zdbys (ko

Dbbon i GB35 9 Oeale @ plgs caSedl ;o

W) J..ol.’> )Lu.o UJ).._J J)....S os)f 59 LDL u..iL..a
gy LDL 1, S0be ccolis 09,5 j0 a5 Jb> 0 .ol
sobs 09,5 ;o LDL 1 SKilee ol o] oy loie
b 09,5 90 A Cond 5 sl casS Zdl
Ol ply oo dl o (cubis 5 (1,9 eaaS il yo
b 098 eSlee uizen aBboe il 3559 9
0aiuS db o (2ol 09,8 A i (05,9 0aisS b o

bbos e (8559 9 ool
RGO IPR W o ) )l,:..a.n L_S‘).7u| + w.i:Lm o> )loy.y.;

1=Bay,5 1 8 S e
P<0.001 p.]l...u J)....S 05; L’ )L) Guuo g.:jl.é.’ R wy-c


https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22285458.1402.13.51.12.4 ]

70

60 - EEE

50 4

40 4

30 4

20 1

(yid (ol py S las)

10 4

(VLDL) W82 o )b (yakSgy2 90

95031 05,5 mu VLDL . 5ile .0 o505

sad slag)len (ny @ld 5l o b Sl ek
aaS Sl ese Slag lon alox 5l g cul ) 0550
olBl czge Glail o Slas a5 L5 e Lo
L osdor G omdsilie SYMST 5 (95 SolS (e
o Sl S5 (e 9 28 w2y Brae Soe 8 i
el adly Gl ol (golem £9ed (liee S &
sl adles b sl jo i SG5eleil sloan] 3
&S ILSSL Gl sl (sealoss 695:L 51 He cnl ol
Ceoglie a5 SYMST U 09l co pdged] ialS g0
Jalge el 00 muS wSyls o o 1) udgadl 4 cens
Rl SBoe B B)les Sl el goania Lo e
gobe ORIF Jelse cnl ni@ls 208 e Ol
Oz ((VFANON )bl o o] Jlgy (o
(o gl gl cyem Lid jo aalsdl Wlesls lis waled
5 JormdS ol gl a4y Cunglie (555 555615 (o 039
Iy 2ol (55l00 0 yad 4z )0 Loy jucdS (g5 pld
N Cdled a5 weo o Hlis o) 0 S gl aS
Sortr 9o 93 Ol @ 9 4k e plie 215310
AV o0 b aS ciwghy ;0 (V) Sgdise 55 (S
Codgdzme yady (55leR (el aS lo ylis ol ploul dlae
s ool s s Blsn J S cage (8,0 I8
VA) 89800 Sdplie pgyaim @Dle als 5 ol
S 2lr 0 20l 28 555 el Sossler Dl e
09)LE8 (s S el (Bl L as e slags Lo

ool Jol> laide u)r.JJ;HSoQ)f)JVLDL Oyeils
VLDL Sk cobs 09,5 0 a5 Jb o .ol
5 VLDL u.ai:l.we | OM—‘ Cewwdo )L.\.O.o UJM
09,5 99 4 Camad G hjg oaiiS Sl s (b 09
Cdlys (Fhbs 095 9 cnylie S by ubs
Oeies SBlise Flin (B9 9 Gl el eaS
A Comd ool eanS C8bje Subo 05,8 Sl
Pl G505 9 Gl plsd oo Sl e b 0gS
Bl oo

w0l oy )L:a..c d‘J.?u‘ + ua.i.\L..o —— )b}.oj
i g One Way ANOVA aé,b 5 il g ¢ 5G]
D8 05,8 o, S leas

r"-"*‘ J).a.»S og)f L: )L) (>0 C)jl.a.: e Ceadle
P<0.001

6»4[).) 05; Ls )L) (o C)5L93 ###w)&
P<0.001 00

Ol 51 S @l 05250 slaloged Gabo yol (oo 50
3,10 3929 (599051 09,5 == s VLDL 4 LDL .HDL
u"-f-‘.."ﬁ)"ﬁ"-"l TG Cho f“'.’.)j )J.)La.a Oy jp:‘/‘ .
pley oauss cél,o ks 05,5 ;0 VLDL 5 ol
Slsbie 2als Cobis 09,5 A S (3559 9 Crul e
yes axan ¥ 51w HDL a5 Jls 0 p=-/- » auxils
P=elee cusls ghloliae ioli8l 40,5 LS g3len



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.100?.2{85458.1402.13.51.12.4]

hiaiils Sy Loy 418,5 all Slirios b gues
ol (g pad 4SS ol oole lis siegh o bl e
A etz Lol o (oliiul (p yo3 g (ruitininr B
LDL Cho TG _ials 3 HDL _ul3l 55 o)l ixe
L oolyer  oliiwl el izxes ols VLDL
P G Sl ety Bras 4 Cod it
ey e ;0. (V) o)l HDL o158l o LDL  als
o o,k 5l Y| St 5 agme a5 0l oLis gl 5o
S oSl g oS ploje slae ]
15 mside Calio 3l 236 aS slacan] sans by
ols Glis gl Galizg ,0 Ve 09d 00 (2o slagbye
los,S ;0 pb Cho 3 TG VLDL LDL 50 45
Jeezy ojbas boolren Ll ped 9 Ll ped e
P09 5 oml Gl (Fre ysb 4 J7ES 095 4 o
50 omzmed (YY) 05 YL (gl See y9b 4y HDL
25,5 ey Cho a5 05y o 5l (Sl @S [0 (o
gl oylas 00iiS il 1o 09,5 b (ol0 sime Lial3dl S
TG 3,15 (3355 5wl 0aixS el plg3 09,5 5 35599
B (B39 5 Sk 0g)F 9 (B9 5 Wb 098
pro LDL ols (las 38 09,5 a0 S ) (5)l0 e
ol 1alS o5 0,5 5 15559 5 wisl slaeg,S 5o
» 0% ey HDL ojls J2uS 09,5 4 o |,
Gl (235 5 Wil pls5 5 (53lsm g sl slaeg S
OBl plaredils cnlo)ls J S 09,5 4 S (510 Sxe
0959 9 Mgl S5 ojlas Glojen eolaiwl a5 asils
rae sz Sl 50 ke e SE ST 5lee
aS (YY) ols gubs 5 glme slaise o s>
4 arg b oS oo w1y Slides (pl pol agh
35 ol o Ui Ghasy o2l 3l el s
S ol See ol & Gilsn sl can
Ll sl adlas o3 pae slaoyr ol 2 (aollae
S 255 zge ke s R Olels eslan]
—Uhee 057 00 e S e o Ay LB g e
@ azgs basl cobs gl MLl 9 )50 (2l o sla
Slge glyl alojl caliia (gloond SloS 5 glgil 0929
Jalge ple uizmen g )lesS (g (i
by jlg g (lois, yo Sy arslisl a8, 5l
0,80, Ul 090,85 ge ((2lS slao,lac o
5O 08l i 29, LS g9 (nl Bras jo ol
5 29, QLS sbeoslac lojen oslinul aSnl cules

“D el 0 s JB b SIS Sl s

9 08> Suladn a4 M 5 (55 a8Lal (lls SI3l s 1,
Oeizmed 9 aa3 oo halS 93 (5)Lad 4D 8 ol
HDL 9 ools L}«.le |) @y LDL 9 P LJSChO 4TG
Tobe b ot @z ol wesee Bl e
Gl Jold 9wt ol e (53 oz sk e
2l HDL gohs zals s TG LDL sbCho
093 HDL L2l b 5 TG 3l suisSoloo! sdae Jale
“dske bawgs o1 Cyz slasel Qi cud b sl
oz ool mi g a5 Jyo b oo 25 o)z sl
e Gl S 4 o] i i sl sk 51 o]
ONligm 50 0 Sgazme Cud b azgi b cplpls b
TG &yg0 4 oyl soee Lidu o] o> slassul
wodle 4y .09 oymmie oz WS 4 AS Wed o 0,30
) & Sl S 555 Ladly 555515 sl il
OB o Wl (oo el (nl 09l e 0S50 TG
ade i Jlos 4 gladlas o 048 oo VLDL
e 0l (5 I (o (2138 0255 5 55lem (i ped A3l
TG pbCho o,z o0 (s 0dgs sl 039 50 6,
5 S e 0538 (Sl (el gl 43 Ceaglie LDL
oadliv (Bras GieS! g HDL jo o)l s (2053
0,50 G Sl as Gaass o S0 g 51 .(VA) wo 5
OS9nsed 9 7 Dl Oliee 595 2 a8le 0 el
e 5l o VIDL a5 05 o] 51 (Sl gl 5 o el
Bl (g lolime yudS 7S 09,5 A S G ye3 099
5| Jol> gl LLDL ,0lie 5 il ,zals LDL _J,
o Sl J 5o SlsFer ) 5 09 s (s 0
ol sy ale b SIS 0 55 525 gt 05 40l
opl 5o ool Caws 4 s b bLS | 5o .l Cglae sas
pae b yFen s Wi st il Slids 5 iass,
by g5 e 5l Glegoge 4 ol 1) o] 5o Sl en
(Sl 5 Dlg> a2 daygeyen (hm b (S S
55 03Y 55 )30 s ige ooty Sl ples 5 i
Wlgi oo 53 (50359 Collad plowil 5l |5 42355 £oi a5 o
Ol 5l Sl @l yols gy p 5o sl 15,56 ke
TG €Cho polie o sl ol GBS a5 o4
9 O)‘O S99 ‘5)039»6)1 05; Gu 9 VLDL 9 LDL HDL
ol 09,5 4 Sl (8559 5 Gl ples (ubs 09,5 )0
abe ¥ 5w HDL a5’ Jbjo acxsls ol ialS

s cplaudls g lole il 0 S Ll (g5len s ped


https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22285458.1402.13.51.12.4 ]

b s a5 eas Joke 950 (lertipn slauss,
03,5 oo wol (g, 95 o ool i

O ol

a5 L leal olsT olfisls BMS aneS ,o Lisgh (pl
00wy o gas 4 IRIAU. AHVAZ.REC.1399.096

el

&8l o)l

S 397y glie 5l w3sT s Sty el ol
&5 Sl

S g Al ol )5 asl LG sl ad 8 dllas ol
Gt 5 w3liss sleal ol elSails Ltmgsy cisles Colos
Sok ool (ol o 45 ol pled 5l (B et 5 als
Sl ]y Gleyad g S S wasla,

‘4,5 ‘_J.:Jo LE) 5‘)1 » ag)l.c .a)‘&ig Lo.m)lu )m Lglﬂs‘s.v?
Span glaanie Gab Sol5l s (Sl B)lse OO Sl
plil b oplgs oolaiwl jo ooyl Glals 5l ol o ol

20,5 Wieo e slainls gou 4 5,9 OS>

09 Slayed oS ol plas ey 5l Jels mls
S92 5l (o255 o g Goolse 5l esliinl po g (s5lee
i halS Eel 005 b plejen jsbay (g, ol
sla,gSB cnl podle 09di oo Lol slaoyr wham
oS aS amsly ialsl bty ol o HDL asile (gois
@ ol 5l eoliial b g o5, lacalles aloil 130
Vol ailboe 10,055 Gzl cidu S5 ol
SO @ b5 slml carse oy (Said lacled



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

285458.1402.13.51.12.4 ]

&)

[ DOR: 20.1001,

&lw

1.Wilkinson C, Ferris Il FL, Klein RE, Lee PP, Agardh CD, Davis M, et al. Proposed international
clinical diabetic retinopathy and diabetic macular edema disease severity scales. Ophthalmology.
2003;1109: 1677-82.

2.Farkhaie F, Hosseini S, Edalat Manesh M. The effect of endurance training with Niglla Sativa extract
on lipid profile of diabetic rats. Jahesh J. 2013;141: 11-8.

3.Dehghan F, Hajiaghaalipour F, Yusof A, Muniandy S, Hosseini SA, Heydari S, et al. Saffron with
resistance exercise improves diabetic parameters through the GLUT4/AMPK pathway in-vitro and in-
vivo. Scientific reports. 2016;61:1-12.

4. Barzegari A, Mahdirejei HA. Effects of 8 weeks resistance training on plasma vaspin and lipid profile
levels in adult men with type 2 diabetes. Caspian journal of internal medicine. 2014;52:103.

5.Zarins ZA, Johnson ML, Faghihnia N, Horning MA, Wallis GA, Fattor JA, et al. Training improves
the response in glucose flux to exercise in postmenopausal women. Journal of Applied Physiology.
2009;1071:90-7.

6.Maiorana A, O'Driscoll G, Goodman C, Taylor R, Green D. Combined aerobic and resistance exercise
improves glycemic control and fitness in type 2 diabetes. Diabetes research and clinical practice.
2002;562:115-23.

7.Curini M, Cravotto G, Epifano F, Giannone G. Chemistry and biological activity of natural and
synthetic prenyloxycoumarins. Current medicinal chemistry. 2006;132:199-222.

8.Bhattacharyya SS, Paul S, Mandal SK, Banerjee A, Boujedaini N, Khuda-Bukhsh AR. A synthetic
coumarin 4-methyl-7 hydroxy coumarin has anti-cancer potentials against DMBA-induced skin cancer
in mice. European journal of pharmacology. 2009;6141-3:128-36.

9.Roomiani L, Soltani M, Akhondzadeh Basti A, Mahmoodi A, Taheri A, Taheri Mirghaed A, et al.
Evaluation of the chemical composition and in vitro antimicrobial activity of Rosmarinus officinalis,
Zataria multiflora, Anethum graveolens and Eucalyptus globulus against Streptococcus iniae the cause
of zoonotic disease in farmed fish. 2013:20-30.

10.Nizomov N, Kholov A, Ishchenko A, Ishchenko V, Khilya V. Electronic structure and spectral
fluorescence properties of umbelliferone and herniarin. Journal of Applied Spectroscopy. 2007;745:626-
34.

11.Aydin T, Serkan Ero H, Cakir A, Yildirim S, Selim Y, Halici M. Effects of herniarin on sepsis
induced rats’ liver. J Pharma Care Health Sys. 2017;44:30-40.

12.Zar A, Hoseini A, Ahmadi F, Rezaei M. Effects of ginger together with swimming training on blood
fat profiles in adult diabetic rats with streptozotocin. Iranian Journal of Nutrition Sciences & Food
Technology. 2016;112:65-74.

13.Amini N, Shiravi A, Mirazi N, Hojati V, Abbasalipourkabir R. Study of protective effects of
raspberry fruit extract Rubus fruticosus L. on the antioxidant function in male diabetic rats induced with
STZ. Journal of Animal Research Iranian Journal of Biology. 2020;332:225-38.

14.Shojae T, Hosseini S, Hosseini S. Reviwe the effect of endurance training on glycemic indexes of
streptozotosin induced diabetic rats. Jahesh J. 2013;151:39-46.


https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22285458.1402.13.51.12.4 ]

15.van Netten JJ, Bus SA, Apelqvist J, Lipsky BA, Hinchliffe RJ, Game F, et al. Definitions and criteria
for diabetic foot disease. Diabetes/metabolism research and reviews. 2020;36:€3268.

16.Wang W, Lo AC. Diabetic retinopathy: pathophysiology and treatments. International journal of
molecular sciences. 2018;196:1816.

17.Pattyn N, Cornelissen VA, Eshghi SRT, Vanhees L. The effect of exercise on the cardiovascular risk
factors constituting the metabolic syndrome. Sports medicine. 2013;432: 121-33.

18.Vissers D, Hens W, Taecymans J, Baeyens J-P, Poortmans J, Van Gaal L. The effect of exercise on
visceral adipose tissue in overweight adults: a systematic review and meta-analysis. PloS one.
2013;82:e56415.

19.Hosseini RA, Ariannezhad J. The effect of aerobic training and diet on cardiovascular risk factors
and blood pressure in overweight and obese women with hypertension. Iranian Journal of Endocrinology
and Metabolism. 2010;124:10-15

20.Hosseinzadeh H, Ramezani M, Danaei A. Antihyperglycaemic effect and acute toxicity of Securigera
Securidaca L. seed extracts in mice. Phytotherapy Research: An International Journal Devoted to
Pharmacological and Toxicological Evaluation of Natural Product Derivatives. 2002;168: 745-7.

21.Mirazi N, Bayat S, Izadi Z. The effect of chamomile extract matricaria chamomilla 1. And the
concomitant use of aerobic exercise on serum lipids profile in type 1 diabetic male rats. Studies in
Medical Sciences. 2019;309:672-84.



https://dor.isc.ac/dor/20.1001.1.22285458.1402.13.51.12.4
http://ncmbjpiau.ir/article-1-1471-en.html
http://www.tcpdf.org

