[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

9y dlo
Oland ) (Kb y pole o Klils alxo
VAVNVE AFY gl T 0,90

el 20 (S18 pous (S Sl 3T 2 3957 oL o0 (ATM9 08 ool T
&P Wlae <O 1R (2l e BB g ST Sl gk 53 39k
Fsallowt 123 & 213 o Lo oo Fodl3 2l Loy & J93 ke (Sgn (8 5% S0 (53998 O 50

Y 599050 (Suge

PEYIRIVY tallio b iy VP V/T/Y+ toui g 3 4dol bl 33 1 F 1/ [YF -Sof cagsr ot g 4 Ao Jloyl 1P+ V/A/A dllio b 5

e ~
PRV

e yo B 4 (65950 (Hbo S o wB alS sl jeS ol ()l Lo sl ls (L aSpl @ ax g L idas g dlw)
S35t 5 slahge S0 slashe 8 SIS pualin slo e (S3lS slapl 2 555 ogen o )las b et aalllas o
S AT B (gleog )T ol il 09,5 7 a4y (ol b 4 (plyzo ge pw o oslan (02 e Gl ) il by 9 Olge
shie Ol a8 (s alyme Glagiss £ BT Glaoy S 5 w0slas oSS e S oo Ar e 5T e clile Ghaie Ol oS Jlo s Slly>
385 b Gemgisigiy il oole (Blao (5,5 B35 b b Al s S Bl s i S 4]y o)las 0)55kS e S o A g Vel
5S35 5 5L 55515 slama 33T Codlad wabogs o S b oy 5S9IS 5 dgedl (19098 (§ S 03I 28,5 D50 0,5 5L 0 )T e B
351 51 ealiul b laesls 28,8 &j50 Real Time-PCR by, & jBlawd #3568 5 5luSeiss oand 1) ole g (Fwd gy @
& Judog g 4555 Mann-Whitney a5 (yg05] § Kruskal-Wallis < el LG

2 LS 88 850 laey; olo Ol 5 SS9l g elamsl (o a5 28T, S5 (oo mhan co)lae g2 ilaasSly
Bland £ 55515 15 s g LS5350 w3l Celed (e Sileo 5 ol (al3l S (sloeg S 4y S o lae 00t 2L 50 (sloog S plos
P<+/e V) ols lid (5 )l gime DS loog )T i (o 4o

ez 3 W3S (oo adgdl e G 93 03 s EalS el 58 oS o jlas b (ouls Sllge e 16 S e
A (55 2 ke Dyl ogre (B pas 45 sy o S5 4 cnlpl 0 GISSIS 0 Lo lam T Sl Cundg sgg 4 e
Al andls Wi e plie rizen 5 Gelgal w35 5 (9>
5955 LS o5 ol e plis ¢ b3 (lime Shge 95 iglS 6'-‘“3‘5)

Ol c0lrind s Olrtndy Sy sl oils (S ol e oaStingsy (JsSUn (Sisy Sl S m 5 (S Jyslenl )

Ol gl Doty iy (K33 b o&ils (K3 008805 (ol ot 03,5 -

ST i Ty o ool 13T o&tils Sy 0aSCtsls -

Ol Dl Dlowind s (S35 sl ol ¢ S5y 008313 (oo 03,8 e (lly ot JLotils =

Ol eOlomindy (Ol y Sy phe oKl (K 0y psle aStagsy ( JsSpn (S Sliind 80 o JoSon K3 52305 -0

Ol Ol S Oldy Sy psle oails ety 0aSails 35 span) 3 SUT 03,8 LT 0 -5

Ol 0l S 0l ST Sty sl oils cthigy oaSasls oo pmaal 3 LT 05,8 (s T (6575 cmtils

Olg) Dlomtd iy (S5, ke o213 (S5 0l e 083, 5SSy Daiond 557 m s (oo eg 21wl (U 3t o 5) =Y
Ol ST O ST (Sy ke oails oy bl (K 0aStils (lly o 035

mahmoodies@yahoo.com : 3y xSl oy o FE-¥IFVD Y &3 ¢ FEFITIVD ol



http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...‘.-«.;J}g\:;asbawé.L,lféhr{jTﬁ)}{aL«foﬂ@Q\})Ma)L.a.GJ.;% \#Y

Sl ol Jols wubs s)lew o 1Al 355 oo YgSuls
4 ez by gy o 3l ST Gladlesl; 5 leplaps]
b (§)le (B)l9e sl Wy (o 50 laglanST 13l
L] 598 o o s

g daie (oleerd lag)ls Cobs Gleys S 0j9 !
Sete OIS oland glag)ls wiz 2 05 o0 ], eoliiul
e olids s 5 Sysslelo )b (ils Lol eils (g ko
Oby g ad)le g a5 3,15 3925 (lerd (59 1o g unl
S Zul abeely Jlis a4 gilugyls Gl eonlply all
asly 1y o)lse Jlax oS wl cass plag)ls 4 wilsn
5 2LS slagls 5l eslinal yol> Jb s VY] axsl
Cont] 45 Sl p5550 liond slasls sl 4 rrk
LS a5 Coul ond aseie g0l canl aibl lpe &
5 OlSy ol e gled o OS5 glils agls
5 3slise o979 @ ]y (Jolete Yoy Cundy SpaSy LS
ldo DlaS 5l dm ailS o hass |; S0y (ol
DY & )ls 1) Gl 5 K00 o)lse 08,5 s ainbsg

Capparis ) 2y alpsin cloxe pli b 55 b 5 oLS
(Capparidaceae) (,55) 5 oolgils> 4 3lea (spinosa
2l oo Siileg )T BlaS 5 lyls 595 ol () JS) ol o
95 @t dile Sid g 08 Bble ;0 Loy Djge @ &S
15550 555 ol VY] g 0 il e dilaie 5 Ll 55 10
Jisirn (355 Jlad o)l sl aiels alar 51 ! chlies
ooliinl 3 50 (slataend dgyo0 st 5 Lok oo )S
3 o Yaare a5 ol o S Wae sloaaSs L baaily> LS

aS T L g 05 e 0ols 1,8 a5 1 )0 olo dus Dga> ;0 Az

dodfo

LS canl Lo )0 mlis g)lews SO (o s <ol (6 lows
5 ShaeesS peddnlie o PS5 S5 Sl
b o3l slaws 598 o 085 rest il o ol e A
o 30 ek YEF @ Vo v o Lo 50 aukie VY 5l LSo jo
gl e oo 2005 L g 09meS V] sy o Yo
olyod eie g 3 (Splie B)lse b ol nl 5o
b low slonaly n et 5l o V] asbi
L] el hlen 53 glacaS oyl Lulyd ialan
S o], adss aalil a8 wlols lis asds Slalas
o Vb s ylad 5 ol ()lse oll 5 gl o o]
sols olis y55LsS e jo copimpn [F-F] wiwa
3 Grse Lt Cubo 4o goilanuST Ll a5 Cwl ool
5 s 5o galize Jalse V] sl (g )len 5 lse olnl
g wloads asliss 2ol olylew jo ol slaJISGol, ol
iz 3l a8 Sl (ponSsale el cnl (n e 5l S
Selgs 4 e g 0l SIS genlannST I8l sl e
Loy (5 ol S5 g0 s o1 sla S0,
Lol oo (ali8l Cabs 5o efwgon 5 (a8 Joe
Bk 3l etrgon Yozl 5 315 3925 s oy o
STl sla o]y g (ial38 b o o (slapian
alayl) iz ed Sl e Cubs o 09,¢ T I B 4o
ks s (Blss s S s J5S Gl e
e 5o 5 cenl oal ools lis (Slg a5 Shigs) Heren

9550 (2,198 590 50 )'-"L’ @ mie 95 SIS Gds S

VFeY JLoeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)w


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

\FY

O, Ken 5 63958 O 50

g, g olge

Slaghye s Fr 85 39 025 g5 5l pol> asllla
Sl Shosle (Bolal ©jgo 4 gy S5 5l e
PSS YO (0B i b 5 plee laise
oBzily (Sgy oaSisls Al g j0 LSy coud8l Loyl 5
ary VooVY Ol azpe boplrid, (So5 psle
S S g 20)d Ve BT (ol Caghy g 0l 5 (il
4 g ol bl wiad o ,l0aS el VY oLk, b g
DL Gt s B V- 09,5 F 4y ol yobo

o 5 Sagleez lo)S sl adlaie 5l 558 oLS ogee lu
oaSiils  owliiolS 05,8 hawg anlb 5 olelis )
s ools Ul olfislej] 4 (ze) pands olKiils (3,9leS
Aliws 4 o § 30D S sl 50 g WAl ads Wogo
Voo 00,8 jog 1, bagl (el cale) Sy wlow]
Syge Pl g maile) Jod (oo Ve pme ) 05 05
ouls a8lal jog a4y aS 09y duo o Ve Jeill dslllae oyl jo las
ails a5 ol8iule;] ol i 4o cacloo FA oo s 1) boglseo o
e L b o) o S s 5] sl sl 5
s S&S alfigles] Sl RS 5 bylre e 3
o las ol .o ools jgee ldl jgiS o lo o do VYO
2o 558 olKiws 5l eslitwl b g o ools 1,3 5 el 4o
S 090 4 Joloe (Germany Zirbus Technology)
2975 Cazr S|hed sladsbe aks sl Y] as Jos
Po wsdllas 9,50 Slls> 4 Gls) (SThss Oje @
pAkS 2 Gl p S A 5 Ve slajgs bojlas

ool 5 > Glate Ol) P> pid (Lo 0 50 olew> s 0459

Ay 0900 33,5 (oo By s 00 (5 )l0SS 55 O 4o
2 o5 ool ty oo (Gloys Bilan 4 iy ol Cang
beond SLS 5 bl VY] el s 565 LS
9555 SS9 laadgny 5 ols (lis 15 olS ogee el
(o YEN) Jooss ity bl Lol olS s
ilizee glgl adge Jols | udsn 5 oS 5 (n it
4 0 samline uilul 45 (0oys YAIY) lacblowsss )
VVI0) Slliwaign! Jed Jsilow Jite Jolis Gows
533 DVFL o5 (asyn #11) SlbliwsSanl Jus ! oy
pibogy ey Oloys e plgie ay ol ol 5l (s b
Dol 55,5 o solinl so0sS olyel 5 (coas Y 4
S 2lse b waz slag)ls (8L Sl 4 g b
7 938 alS (6l feS aige g i (o850 Sl teS
@Az by sy Sl & 6900 (1L BBl (9>
olS els> (59, 2 sogume Jloms Slisiow (95U a5yl
boasdlas ol ases o VY210] cudl w88 & jgn oS
ol 2 555 obS 050 (AU 9,000 05lac Sl (ypnd oo
@S sladske o Sl peddplie Sla e oS

23,8 plml ubo oo slaige

85 ol g | S

VFeY JloeY oylas (YY 0,90

ow,&ﬁfﬁo&m@


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...‘.-«.;J}g\:;asbawé.L,lféhr{jTﬁ)}{aL«foﬂ@Q\})Ma)L.a.GJ.;% \#¥

b plle 5 obs alme slagtys 45 (93 a8 e
S L85 )90 wdy adeS | 6509 9 03,5 Shse
A 5l 595 0gae 0 las ()5 Dyge 4 g 0j9) FY g2 ]
W S5 Slaglejl 5 03,5 65055 ailme lagbse
[val

Slagise oy wB &5 op pr lalejl 950 digel
RSk VA YL a8 g W3S 6 pSelal e
Olies iz g b a3 )5 Sl s (b plgie 4 i oo
eyare CoS 5l esliiul b gl (90598 (oo
Syl (Mercodia «dgw) (ohge dgul (5,505l
DAl s anslio ain & 5l aw oy S o gl g o

2, Cllss oS il (it atian) axlllas plos! 5l as
SOb ay alolddly 5 o oSl Aoz g ,Sae ¥y g
complementary DNA yiiw gly .ol ool Jasl mle o
Ribonucleic acid (RNA) 3l 6,553,500V ,laie (cDNA)
loo ;0 4880 0 D 4y ol 3Sa pgai; 059,80 ) b g e
S3l> s 4 bslie (nl G ol 9SSl oIS Ul Ve
& JSolgas 55 bsle 430 Jisis cDNA oo s
Al ool 418 ol )8 il az o FY gles jo aids £r Dus
@ ol,8 il az ;0 A0 (slod j0 s 393 3w cDNA L
26 9Sne sisisy il B ad ool 18 aiBs B e
p3Y e 4y odds jiiw CDNA 3l al> 0 pl jo 098 Jled
U 5 3l DNATaq (g9l a5 puSin o b g alils
ploul Ui ¥+ 0 RT-PCR g 00,5 bgloes 3Ls 5,50 olge
S 4 o, ol ax 0 A7 gles Jols PCR asliy 0l

az,0 Voo glos DNA 0,5 o,5L0 gz adl V-

&,0eS sy o eolaiwl ey b oojlae sl Joloe ol
255 bl dilyy) 5 2920 5l JS Canyd oo cul aiad
Ive oAl

Oigigi el Gl Sl e b Sl sl
4 p,55lS 5 p )5 Lo O )50 4y (Streptozotocin; STZ)
B3 3 sy O b ool Blao J2Is 5,5 ©)50
st 4 g wo S @ pSoluil plme lahse (9> WS
YL 0B 5 4 (9 diged (g0 Sy 5l o (b b
A a8y L s (b plge 4 il (pws )5 e VA
4295 b Nad (Guy el 095 A ;5 (2o sl hge
@lme laghse b 50 (Sl Gladgls 5 i @
o i el plme slagtge 09,5 an a5 (ubo
DAl qsoges

AL el 09,5 & 4y Bolal job a4y ige £r olaws
2l o shie O L a5 Jloji ol e slagiss ) 09,8
Voo chle o5 Jbop alme slaghse 7 oog)S oS
¥ oog,S io,S Zdlys Iy ojlas o 56lS 05 e
P S S oA chle s Jlog ol e slatee
b 2o Glaise F 05,5 s,S il ) ojlas
o G bge B 03,5 is,S il ke Ll Laid 45
by lyojlas pSokS )8 dee Voo cilale a5 (Lo
Avecdbale oS (s ale Glagise F 0g)F asyS
B ol s aio s 28l s 1) o)las @55l 05 (oo
G aeS Jasllygiss b Gllas (2Risloj] s>
oBadls JoSIge (Sl Sliios 35 00 Jl 55 ol

SrSolul jekaie 4 .28 pdy &jge (lind) (Shp pgle

VFeY JLoeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)w


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

VPO

O, Ken 5 63958 O 50

s gee3l 9 Kruskal-Wallis G el LU
oolatw! oy S dile duslio laie 4 Mann-Whitney
b ad S L o o[ 0 layge;l o (5 lolae maw ays F
sk 4 555 oLS ogue ojlac aS ol lis aslllae s
Slog)S ples )3 1) 595 (corm whaw ale (5 lone
ui INVELY ¢;éL1)o 6LQ°3)§ A Cownd o)La.c oS C;él{).)
2l (Guzer (P<:[+V) () Jguz) oo jualS lads
z9; Slaslio oles ,o ol \lis Mann-Whitney g0 ;]
(P<ee V) Cils 9925 (6o sre (5 Lel BB ¢ 25,5
S Jboy @lme slaghse 5S6l5 (oo v ailee LS
olas pS5kS np S e A 5 Ve Sglite slacdale
S92y 5 kel Ll 51 5l re S| (0gs 00,5 il yo
(P=+/Y4%) cuslys
<8l ys loog I pled jo gl (gow s il
JUEY ui 0diiS Bl o (slrog,S A Cad olac cuiiS
z9; Slawlis mls () Jgoz) P<+/-+1) el iol3él
ooy S eyl (oo haw dilio Sls GliS (298
397y &yldsire glel BB Jloy plme laige
slagise (29,5 o) Slulie p3 9 P=/-0) il
Wdgr 03,8 Z3Ly0 ojlae p)SelS e S e Al
(P=+/AOY) il 0925 (5 kel Ll 51 (5 ,ls e B
g5 ol labge 09,5 93 o (295 o) Slulie nlu

P<efe e V) csls g)lo gime B Lo

A ookl i § Sl gly 4l O Suw 4y ol 5 sl
ooy 9 Dl slaymly ek eslitul lasely
J9or 53 5 0ads (b Ll Jlss a5 005 05 2 (polas!
robo 5l al e 5o il sl AV ] ol ot sols las )
3 ool gl K5 JySlse o 4 aslind 5
Saw (5 cbale ass oo Glas Al e ya 0 ) ST Condy
DS i S Sy S 5 il 4 S
3 ookl b aosls ol eolawl d=ls o lasbul lgie 4
5051 3,90 Y+ 10 asees BIORAD CFX manager 3310 5
Iv-l sz )13

4 5SsSe 5 LSl slam T colld (5 pSeslul
NCECTIE JE IS PUNESRAPHRINEE JESE S
Sgl il Hpbisen oflws Loy wl aSSaT 5
5 de 0,5 035500 (France [NexTgen Lab500)
Sligs Blas Jslxe (EBA200 . LT Hettich) 5 il
358 o plas ol 53 4, 39 128,515 oolisal 550
e e b S5 Lol 51 plaS o 5, osladl sl
ool )8 ks 5o b YV 05T o ol yuine sla S5,
Sl e o lailiul (poie o) 5 abgre (6l asgns
)5 8 aglio 550 5 0b (et o5

plol YA a5ens SPSS ldls 5 bawgs (s Lol slo s
"aile (Jsl Silz - pge Sy Sjge 4 @l il
Levene (yg05l b log,5 il ly oKed .ol ool 3,155
Seebll o osesl b eesls me oo Jby s
Jdo a4 cé 3 13 obj,l 5,90 Kolmogorov-Smirnov

3ol 31 P 20) Jlo i misi 5l baools (g )lo,55 52 e

VFeY JloeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)ﬂm


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...P—qjﬁu‘suw‘sw‘shﬁjTﬁ)){aLﬁoﬂu@\}).\ﬁAa)WJ.g"TJ \rs

Lg o)La.c IXVILY C/.él.g.)o ‘_chboS; AJL.A s L@‘..J
Ll jlp SokS yr oS koo A 9 Ve Oglite slacdale

Ll 5l oo g ol laige 03,5 50 G iz 5

P<e/e V) 09 o gine ‘_g)LJ

IS SN e At ST JOW TR

c;él%)o 03; D Cond o)La.c oS gL.élwé pJL...) 9 Gulao
GLAJ .(\ Jj») P<e/eo V) cilo w‘)ﬁ‘ )Ja.o.o ui oS
)‘ Lg)bksl"“’ S ‘LJL")’ LQLQU’"}" 6“5; (ab}] Slaslie

)}fc[”d”o’:«oDJLa:Mﬁh&&@)é}@f}fﬁji@@@h&j&}«&/y}f@ﬂ@hﬂ4;'[”«04«.315.0—/‘/}&?

(mu/mg protein) ;L.5 o5 (ME/L) ¢y g (mg/dL) ;515 .
aileo (Jol Syl - pgw S)l2) aileo (Jol Syl - pgw S)l2) ailo (Jol Syl - pow I)l2) e
38IYE (OINN — £18Y) VMY (VIYY — VAT BYYIVE (OYVEY —AYYOY) VoS
22100 (FITY — £I£Y) BAY (VYY —V/AY) 5y . vy O -YIOD—=N-AAY) Y 09,5
2218 (#IF- — VIOF) BAY (WYY —V/A.) 5y AvD () - 0/6F —V-2/4F) Y 09,5
¥y . (F/ea — YY) DU (YA — - I¥Y) AFQFD (VE-IYY — YEV/F+) f og,5
SENAY (FNY = BIYY) Colfe (IYO— - 1bF) IVAYION (YAYIYE — YV /AT O ogy)s
Cf/e 2 (YIAY — FIYA) CoIEY (XY = -/TN) 2Y90/A0 (VAY/FY — Vav/Fo) ? 09,5
<ofes) <ofes) <ofeo) *‘Pﬂm

Kruskal-Wallis <G yolybb g0

(P<+/++1) Nidly z0 dibo 13 313 cizo (S oloT SIS (G131 (9liio ek 59 3> b (W03 47 ¢ pidio y& 3 Mann-Whitney uwix (50T Gub

DS B 30 s ST ki 47 Slo g s (S sog0 1) 09,5

MO Bl [y oslac P oS w5 Ao Fee Ll & Jlo g o yme (SB yS50 I 05,5
YT by [y oslac p Sl w5 LA Clle T oy e S g0 09,5

DT Bl 3 pado ST Ll 57 b e (S g0 F 09,5

YT Sl S [y oslac p TGl o5 Ao Fo e CLilé 47 b0 e (S g0 1D 09,5
YT Bl S [y oslac p 5ol o5 Ao A e LK AT b e (S g0 F 09,5

SN 392y (6)lsgime IS ) SelS n oS oo A0
Wilbge o gime 295 7o) Clwlie Lo g P>4/-0)
(P<+/++Y)
alllas 3,50 sloog 5 o 5bland 7= 354l5 05 Gl ailee
(Y Jgoz) P<e/+4)) el g, sme s Lol B
Ol Ol ilee ol (LaS (295 795 Dlaslie s (e

>[4 0) 35 5 s sime B Wl sloisn C 053

155 6L ogme o lac a5 ol ol iz pen anlllas b
2 1 V5T 9579 8508 (5 (e aile (g5l e ysbo &
Sloog,S 4 Zud ojlac ouiS il (gleog,S ples
(¥ Jgoz) P<e/+ V) alo il ylaie T oaisS il o
Slagtae 09,5 5o a5 ol (LA (85,5 z9) Slawlie s
VLS 959 Beand 5 lo albe o b (ubo g el

BY" usLO.uo Lngg.,Ja.Ltho)La.c IXVELY g.»ﬁb)é 05; 99

VFeY JLoeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)ﬂm


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

\FY

O, Ken 5 63958 O 50

2 oS Aee Bl b ojlas it b, eg)S
g9 Slaslie (P=-IVYR) wibioss fosine pSobS
Sl aile Lo o ubd slahge o a5 sl las (29,8
S8l 50 09,5 b ylaie Ol ouisS 8l ;0 09,8 5LuS 53K o 53]
pAS e Sk Are g Voo e boojlas oaiss
95 O 095 oy Slaglie pla (P>2/00) 3505 Jl3 fne
35 Jlosine ylel Bl 5l olls 5 (ils slaige 05,5

P<e/ee))

3o i 5 (oo slabge 09,5 15 (29,5 o) Slalie
b e o 00iiS il 05,5 45 o5 ol il VS Lys5
rﬁ)fjl;)g‘h)f&sﬁv” Ca.]é:.l.élgo)l..a.com&éb.)o%;
3295 7o) Slawlie plo (P=+/A9A) aily soi jlo sixe
P<]+ oY) o3y s sine kel Llod
anlllas 5550 (sloog )T 0 jLSi8e o35l Collad dils
@l (F Jsaz) P<o/-+)) il ol sne OS]
ks el slagtge ;o a5 ols lis (295 g Slalie

ke Ol oatiS il ;0 09,8 LS9 il Colad ailie

cilisko (SCLL Y p U930 1 5T Clled Olsuo 9 jUlaud—F~ 35 3l5 o) - i 53579 49548 (SO O Ol Ol a0 (puilao duwlio —1 _[9>

285 ol 090 o lac
L9558 o 51 L7 35915 ()3 S 955 9 B gunsd ()3
(mu/mg protein) (Folding) (Folding) Lrog 5
4l (Jgl Syl - pgw S)H2) Al (Jol SHlz - pow SH2) Al (Jol SHlz - pow SH2)

ANNY (VIAY = AIF+) /89 (/AN = NV Y) oo (1A= Ve 0) Y og,5
YIVA (VISR - YIAF) YR ICLVER VIV Py/YE (VYN - YY) Y 09,5
AANY (M= AIYE) 2./a9 (+/AF = V/-Y) PVIVA (VYS - V) Y 09,5
COIVY (OIFY = DIAY) b\/\‘\(\/\/\— \IY-) CIPE (1PN - < I5F) ¥ og,5
¢\ (Fl-A- FIVY) PyIYY (VY - VYY) oy (o 1pv- V) 0 09,5
COINE (OIFD - FITT) SYYY (VXY = AYE) QOVE VY = YY) # 09,5

<ofee <ofee <o P Llade

Kruskal-Wallis <G yolybl OsosT

(P<+/++1) Nl o0 4l 33 SIS cizo (S oloT IS (SIS sy9liso ol Tl 59 42 b (SW03 5~ < piiio & s Mann-Whitney uwiv (307 Gub y
IS B 30 lado ST i 47 Slo g 2 sme (S jog0 1) 09,5

S B33 [y sl o TS p oy T i Fo v il & Jlo i xSl 590 i 09,5
DB 13 [y sk p TS p T A e il & o 3y (SS90 09,5

DT Bl 3 pado T Ll 57 b e (S g0 F 09,5

YT Bl [y oslas p 5ol g o5 o P Sl &7 b e (S 90 1D 09,5
YT Sl S [y oslac p TGl o5 Ao Ar e CLilé &7 b0 e (S g0 F 09,5

o)las pgo addlas ol mls & ags b AYY] 59 o
slogise S5 mhe GnlEl cldlys S g

33955 ol 3,5 5l (S8U ((2,78) om0 lo

& > )

silize plss a5 ool Sileg, T lalS 51 G 568 oLS

37 9 O M8 oy g el o alex 5l o)l

VFeY JloeY eyl (YY 09

o\,.m,‘;.:ﬁf,m&mw


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...‘.-«.;J}g\:;asbawé.L,lféhr{jTﬁ)}{aL«foﬂ@Q\})Ma)L.a.GJ.;% \ZA

s Mahmoodi aslllas ,o .o csslie ubs sl bee
a5 ous als sle cudlad a5 wl eols olis o en
@bl Js @ el (Sas 555 o)lae I o S5 5 (o5
IVFL sl lams S iz g pas 2als 5o o
el o8 el (s 35551 L s 155 o el s o5l
4o Ivl st & 0¥ Sl eaims alS ead aslis
o Cabo po eand s a5 ol el plas (glasllas
Dol el Ggse 5 b lags los slp pan s> Jale
o) Blgy jo P! a5 ol olas bl slaasily
B Mol )55 0 0jlac Bras b o 4 (Lo slahge
5 JselS ousdly TG 13 gy W6 Gialsél sl ash
;9 HDL-C #law o sxe oS g LDL-C zglaw
sy ol cdlé wd b olme sle e
Gl Jddo 4 el (e 55 0900 0)lae Lo J S
4 e JoydS alsy asl slosy, JgymdS odx
axdlas ;3 .[10] 595 LDL Cds 5 LDL (slaosi 5 a3l
05 Slaps s 3, 5 555 obas (bl o5 S0
Sl Sl wldlas plo jo [VO-YP] il oas )8
o0 001 S 8,lae ] ) e 555 e a4y 55 o las
G glonST oytl g semndSnls [YE-YV] cll
eodS ala IYAL wls cobs (o)lse ol jo coge
o3l 1, (Reactive oxygen species) ROS o Jsi pslas

oSl bl olys s Sy [YA-Y-] ses

[¥1] wlosls plis (nbs oo slagise 40 1,65 o las

O 5 s Sl S (g ee D50 4y )
obe Ol 9 3LSolS @l cdlad ¢ gl oy s
oaiS b o sloeg,S ples )0 1)) —5leS 955585008 (5
2l b8l J S sleog S ar Cos 555 obS 050 o las
2 S55e @il g jblawd-F-SolS 5 collab aile
Slagon gl il g o gme IS Galizs slaog,S
ogea dhoz I g9l (lalS (o5 el T 51 S LS
ot ;o bliuens S iz 5 pas ey a5 L s
Sabe g oad o3 4 SPIS (o y05 9959 G (GB)l5S
D] g o 138 G ran 5l o (95 08 ST L33l
olS 59, » oL, g Assadi lados gl ulul 5
Slagbse & ol osee (2l ojlas (il 55 45 0d (et 458
M5 ooy gl Bl con 02 (2108 @55 b e
Cdigh )0l odl ol o la e (nl 0 02 9 o9
GlaplasT (T 5 loynd rils s 4 SlalS iz ol
boyz 598 (oo gl 20l o o 528 ol Calire
S5 5 oz 3l oo 8 S0 4 555 esee Wadise
P olS e 05 5 07 Wb Gl e ol S8 o
DNEL oS o gaai 1) Lo aslllas slaassl 45 09 o oy
aS ol lid o) Se 5 Vahid dasllas gl ol 0 ogdle
VY] sl oo comad 5le Cosls (sl 555 0gu0 o Lac
2 pSke e g Voo g0 90 ailis, (Shhes s b
Gl ol aslllas ) 59, FY e 4y ojlas 5l p,5elS

3 gl gl GRal38l 5 95 3 s 1o arss M

VFeY JLoeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)w


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

154

O, Ken 5 63958 O 50

pledl Sl ¢ Jlo slacusgams cdeas (ol iaghy 5o
Orms S5 5 eisn ol e 50 (J5SUge slagiales]
Slpiiy 13 o wald cul o5 ol aasl a5 o
Slaperilse plo 5 (eiisn ol ST lllae 1o 0900
S pedlio Gloyae 3 250 Glaps 9 (JsSge
Pl Sebee St (mizer NS (owyp
o r Sy emlidzdl Sladlas g o las cpl (Slaws 1
9 99 plnil (uile Y pliz (g9, 5 okl ojlas
alS g5, 5 olas ) d9zas DS 5 5 KuphaS 45!
355 (oo g 1) e asetie oo 3a g5 558
Sgugy 4o &S o,lac ol et OlS 5 gom Oladsd o
25 )8 o 2590 Sl She olio

SuplS )0 565 ol ojlac pexd aae OISl 4 4z b
b @lme sl bse )3 95 Gedgd] Olie (il g i3
2 deo 605 Gl clld sgp eizen 5 (Lo
Sl ol 5 plol 5l am sy o Ll @ B acdglie
omtl® il U g i 3,55 oS agen ] iy il
Sged oalatwl cobs (5 ke g
Si1oyad g S

sooh shed wyas Slidd o)k Glais 4 Jlegl ol
oKy Q—i‘ GILQ Colo> )l 9 009 QL?;..M.S. . ') ‘5&..:).: r:jl.c oKiils
r:jl.c oisls GJLQ wl&} )l 4].3.".:5 U"‘ L9 S| 099, )‘Q)P).:\

00,5 o (Slopa8 g Sid gk (nl )0 (lxind, (Shp

SlaS 5 ol 455 olas &5 Wb plas Gezes s
5 el oS ol el (Sew a5 el SlanST
(GSH) ous cLl (y5u5bglS mhaws (ol38l s 4 |, ROS
ss zals oljl sla JGal, Lol oo Sb G lgie &
sls las (s cldlas ol mbs b, jo [r1-vY]
P08 oz ol SIS Gl S ege ojlas a5
Olstz s o5 (g 5k 4 [¥V] eogy 2o gl o slabse
2 b ohlew Gl (2l JoSo plsie a1 o)las ()
oLS ol ojlas 5 aS ol ot 3,1 [¥Y-¥e] s 5 Ly
Caiyl pmeilegy wile Gl bl &,
LrV-YAL 59 o oolitul ctiw oo )3 w5 g Sudgiles,
N yeedS (65 0l D5y (5 Sen g Zhang aslllas o
Obas 558 ojlas bwg (Bbs phlew )3 (el pla
15 60S 5 65lS ils s e b il ogdle oD o3l
pas 3l (St sl anlllas gl o 35k 5lais G518 ol Lo
Obuil (Bras slajes )3 555 olS o)las oS Coew
Jod SleS 5 YL polie sl)ls olS ol I¥al wsl o
e a5 Wl S & pizmes il
a-tocopherol and y-tocopherol :ale> ;I Jg,855 g5
oS pl yo 5e, 5 YL polde oyl p oodle il o
1 cenlin slajge 10 155 ogue LFe] cudl ouis sanlie
ol 3 ol Tz 5 0,15 sl o Lol (55, 2 (soms
adl oS esliiul (93 a8 S e JeSe plye 4

Deb plonl Wb aiwy (pl jo (6 i Sligs

VFeY JloeY eyl (YY 09

Ow)&ﬁfﬂo&ﬁ\)ﬂm


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...P-«.:J}g\.ushwé.\:lfgshﬂjTﬂ)}fogo}?og@U).@ o)w,ﬂs \Ve

References

[1] Roberts E, Jones L, Blackman A, Dewhurst T, Matcham
F, Kan C, et al. The prevalence of diabetes mellitus and
abnormal glucose metabolism in the inpatient
psychiatric setting: a systematic review and meta-

analysis. Gen Hosp Psychiatry 2017; 45: 76-84.

[2] Teimouri M, Hosseini H, ArabSadeghabadi Z, Babaei-
Khorzoughi R, Gorgani-Firuzjaee S, Meshkani R. The
role of protein tyrosine phosphatase 1B (PTP1B) in the
pathogenesis of type 2 diabetes mellitus and its

complications. J Physiol Biochem 2022: 1-16.

[3] Paul AK, Hossain MK, Mahboob T, Nissapatorn V,
Wilairatana P, Jahan R, et al. Does oxidative stress
management help alleviation of COVID-19 symptoms
in patients experiencing diabetes? Nutrients 2022;

14(2): 321.

[4] Byrne NJ, Rajasekaran NS, Abel ED, Bugger H.
Therapeutic potential of targeting oxidative stress in
diabetic cardiomyopathy. Free Radic Biol Med 2021;

169:317-42.

[5] Liu H, Sridhar VS, Boulet J, Dharia A, Khan A, Lawler
PR, et al. Cardiorenal protection with SGLT2
inhibitors in patients with diabetes mellitus: from
biomarkers to clinical outcomes in heart failure and
diabetic kidney disease. Metabolism 2022; 126:

154918.

[6] Bhatti JS, Sehrawat A, Mishra J, Sidhu IS, Navik U,
Khullar N, et al. Oxidative stress in the
pathophysiology of type 2 diabetes and related
complications: Current therapeutics strategies and
future perspectives Free Radic Biol Med 2022; 184:

114-34.

[7] Kang Q, Yang C. Oxidative stress and diabetic
retinopathy: Molecular mechanisms, pathogenetic role
and therapeutic implications. Redox Biol 2020; 37:

101799.

[8] Linn W, Persson M, Rathsman B, Ludvigsson J, Lind M,
Andersson Franko M, et al. Estimated glucose disposal
rate is associated with retinopathy and kidney disease
in young people with type 1 diabetes: a nationwide
observational study. Cardiovasc Diabetol 2023;22(1):

1-12.

[9] Babel RA, Dandekar MP. A review on cellular and
molecular mechanisms linked to the development of
diabetes complications. ACS Chem Neurosci 2021;

17(4): 457-73.

[10] Ahmad A, Ahsan H. Biomarkers of inflammation and
oxidative stress in ophthalmic disorders. J

Immunoassay Immunochem 2020; 41(3): 257-71.

VFeY JLoeY eyl (YY 09

O\?_M)&ﬁf}lﬁo&ﬁ\éw


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

A

O, Ken 5 63958 O 50

[11] Liguori I, Russo G, Curcio F, Bulli G, Aran L, Della-
Morte D, et al. Oxidative stress, aging, and diseases.

Clin Interv Aging 2018: 757-72.

[12] Adwan GM, Omar GI. Evaluation of antimicrobial
activity and genotoxic potential of Capparis spinosa
(L.) plant extracts. Microbiol Res J Int 2021;31(1): 48-

57.

[13] Ouhammou M, Adnany EME, Mourjane A, Hammou
HA, Bouchdoug M, Jaouad A, et al. Physico-chemical
analysis and antioxidant activity of Moroccan caper
leaves (Capparis Spinosa L.). EuroMediterr J Environ

Integr 2022; 7(3): 407-14.

[14] Sanchooli M, Bagheri R, Jaberi S, Mohammadi S,
Khedangi Z. Comaring the essential oil composision of
root, leave and fruit of Capparis spinosa in field and

habitat. Plant and Ecosystem 2012; 8: 27-40.

[15] Kumari R, Kumar A, Kumar B. Ethnobotanical
Investigation of Medicinal Plants used by Rural
Communities of District Chatra, Jharkhand, India. J

Biotechnol and Biochem 2019; 5(6): 34-49.

[16] Assadi S, Shafiee SM, Erfani M, Akmali M.
Antioxidative and antidiabetic effects of Capparis
spinosa fruit extract on high-fat diet and low-dose
streptozotocin-induced type 2 diabetic rats. Biomed

Pharm 2021; 138: 111391.

[17] Hosseini FS, Karimabad MN, Hajizadeh MR, Khoshdel
A, Falahati-Pour SK, Mirzaei MR, et al. Evaluating of
induction of apoptosis by Cornus mass L. extract in the
gastric carcinoma cell line (AGS). Asian Pac J Cancer

Prev2019; 20(1): 123.

[18] Rezai M, Hajizadeh MR, Mahmoodi M, Torabizadeh
SA, Karimabad MN. Effect of Methadone
Maintenance on Expression of BDNF and CREB
Genes in Brain VTA of Male Morphine Treated Rats.

Cent Nerv Syst Agents Med Chem 2021; 21(3): 181-6.

[19] Karimabad MN, Mahmoodi M, Jafarzadeh A,
Darehkordi A, Hajizadeh MR, Khorramdelazad H, et
al. The novel Indole-3-formaldehyde (2-AITFEI-3-F)
is involved in processes of apoptosis induction? Life

Sci2017; 181: 31-44.

[20] Mirzahosseini-pourranjbar A, Karimabad MN,
Hajizadeh MR, Khoshdel A, Fahmidehkar MA,
Mohammad-Sadeghipour M, et al. The effect of
Prosopis farcta extract on the expression of some key
genes of the glycolysis pathway and the genes involved
in insulin signaling in HepG2 cells. Gene Rep 2019;

17: 100494.

[21] Sakrani I, Ameddah S, Benrebaia M, Bouaroudge A,
Erenler R, Benkiniouar R, et al. Algerian Capparis

spinosa n-BuOH Extract Alleviates Diabetic

VFeY JloeY eyl (YY 09

O\?_M)&ﬁf}lﬁo&ﬁ\éw


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

...P-«.:J}g\.ushwé.\:lfgshﬂjTﬂ)}fogo}?og@U).@ o)w,ﬂs \VYY

Neuropathy Induced with Streptozotocin in Rats.

Egypt. J Chem 2022; 65(13): 519-38.

[22] Yang T, Wang Y-L, Zhang Y-L, Liu Y-T, Tao Y-Y,
Zhou H, et al. The protective effect of Capparis spinosa
fruit on triptolide-induced acute liver injury: A
metabolomics-based systematic study. J Funct Foods

2022; 90: 104989.

[23] Vahid H, Bonakdaran S, Khorasani ZM, Jarahi L,
Rakhshandeh H, Ghorbani A, et al. Effect of Capparis
spinosa Extract on Metabolic Parameters in Patients
with Type-2 Diabetes: A Randomized Controlled
Trial. Endocr Metab Immune Disord Drug Targets

2019; 19(1):100-107.

[24] Rahmani R, Mahmoodi M, Karimi M, Hoseini F,
Heydari R, Salehi M, Yousefi A. Effect of
hydroalcoholic extract of Capparis spinosa fruit on
blood sugar and lipid profile of diabetic and normal

rats. J Res Med Sci 2013; 15(11).

[25] Kazemian M, Abad M, Reza Haeri M, Ebrahimi M,
Heidari R. Anti-diabetic effect of Capparis spinosa L.
root extract in diabetic rats. Avicenna J Phytomed

2015; 5(4): 325.

[26] Vickers NJ. Animal communication: when i’m calling
you, will you answer too? Curr Biol 2017; 27(14):

R713-RS.

[27] Mollica A, Zengin G, Locatelli M, Stefanucci A, Mocan
A, Macedonio G, et al. Anti-diabetic and anti-
hyperlipidemic properties of Capparis spinosa L.: in
vivo and in vitro evaluation of its nutraceutical

potential. J Funct Foods 2017; 35: 32-42.

[28] Khorsand M, Akmali M, Akhzari M. Efficacy of
melatonin in restoring the antioxidant status in the lens
of diabetic rats induced by streptozotocin. J Diabetes

Metab 2019; 18: 543-9.

[29] Kuate D, Kengne APN, Biapa CPN, Azantsa BGK, Wan
Muda WAMB. Tetrapleura tetraptera spice attenuates
high-carbohydrate, high-fat diet-induced obese and
type 2 diabetic rats with metabolic syndrome features.

Lipids Health Dis 2015; 14(1): 1-13.

[30] Soliman AM. Potential impact of Paracentrotus lividus
extract on diabetic rat models induced by high fat

diet/streptozotocin. J Basic Appl Zool 2016; 77: 8-20.

[31] Okur ME, Ozbek H, Polat DC, Yilmaz S, Arslan R.
Hypoglycemic activity of Capparis ovata desf. var.
palaestina zoh. methanol extract. Brazilian J Pharm

Sci 2018; 54.

[32] Van Veen MM, Kooij JS, Boonstra AM, Gordijn MC,
Van Someren EJ. Delayed circadian rhythm in adults

with  attention-deficit/hyperactivity —disorder and

VFeY JLoeY eyl (YY 09

O\?_M)&ﬁf}lﬁo&ﬁ\éw


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

VY

O, Ken 5 63958 O 50

chronic sleep-onset insomnia. Biol Psychiatry 2010;

67(11): 1091-6.

[33] Sun Y, Yang T, Wang C. Capparis spinosa L. as a
potential source of nutrition and its health benefits in
foods: a comprehensive review of its phytochemistry,
bioactivities, safety, and application. Food Chem

2022: 135258.

[34] Kdimy A, El Yadini M, Guaadaoui A, Bourais I, El
Hajjaji S, Le HV. Phytochemistry, Biological
Activities, Therapeutic Potential, and Socio-Economic
Value of the Caper Bush (Capparis Spinosa L.). Chem

Biodivers 2022; 19(10): €202200300.

[35] Archana B, Bharath P, Deepika G, Kiran MD, Pavani B.
Pharmacological, Pharmacognostic and Phytoch
_emical Review of Capparis spinosa L. Future J

Pharm Sci 2022; 2(1): 9-21.

[36] Esmaeili S, Keramatian B, Kashafroodi H, Choopani R,

Hajimehdipoor H. Capparis spinosa L. tablet: from

traditional to modern dosage form. J Med Plants

2022; 21(82): 56-65.

[37] Aliyazicioglu R, Sahin H, Erturk O, Ulusoy E, Kolayli
S. Properties of phenolic composition and biological
activity of propolis from Turkey. Int J Food Prop

2013; 16(2): 277-87.

[38] Moutia M, El Azhary K, Elouaddari A, Al Jahid A,
Jamal Eddine J, Seghrouchni F, et al. Capparis Spinosa
L. promotes anti-inflammatory response in vitro
through the control of cytokine gene expression in
human peripheral blood mononuclear cells. BMC

Immunol 2016; 17(1): 1-12.

[39] Zhang H, Ma ZF. Phytochemical and pharmacological
properties of Capparis spinosa as a medicinal plant.

Nutrients 2018; 10(2): 116.

[40] Wojdyto A, Nowicka P, Grimalt M, Legua P, Almansa
MS, Amords A, et al. Polyphenol compounds and
biological activity of caper (Capparis spinosa L.)

flowers buds. Plants 2019; 8(12): 539.

VFeY JloeY eyl (YY 09

O\?_M)&ﬁf}lﬁo&ﬁ\éw


http://dx.doi.org/10.52547/jrums.22.2.161
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.2.5.1
http://journal.rums.ac.ir/article-1-6783-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1402.22.2.5.1 ]

[ DOI: 10.52547/jrums.22.2.161 ]

P-«.:Jyu shw‘sw‘shﬂjTﬁ)}fogoﬂg@U).@ o)w};i}‘ V¥

The Effect of Hydroalcoholic Extract of Capparis Spinosa Fruit on Key
Enzymes of Glucose Metabolism Pathways in the Liver Cells of Diabetic Rats:
An Experimental Study

Mojgan Noroozi-Karimabad'!, Mahmoud Nazari?, Mehdi Chahardoli’, Mohammad Reza Hajizadeh*, Mohammad Reza
Mirzaei’, Zahra Assadollahi®, Mehdi Mahmoodi’
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Background and Objectives: Since finding new drugs with fewer side effects to reduce blood sugar in diabetics seems necessary,
the present study aimed to evaluate the effect of the different doses of Capparis spinosa fruit extract on key enzymes of glucose
metabolism pathways in the liver cells of diabetic male rats.

Materials and Methods: In this experimental study, 60 male Wistar rats were randomly divided into 6 groups. Groups 1-3 were
normal (nondiabetic) rats that received distilled water, and 200 and 800 mg/kg extract, respectively, and groups 4-6 were diabetic
rats that received distilled water, and 200 and 800 mg/kg extract, respectively. Diabetes induced by intraperitoneal injection of 50
mg/kg streptozotocin. Serum levels of insulin and glucose were measured by special kits, the activity of glucokinase and hexokinase
was measured manually, and gene expression of phosphofructokinase-1 and glucose-6-phosphatase was determined by Real Time-
PCR. Data was analyzed using non-parametric Kruskal-Wallis H test and post hoc Mann-Whitney U test.

Results: Administration of Capparis spinosa fruit extract decreased the serum level of glucose but increased the serum level of
insulin and glucokinase and the level of expression of phosphofructokinase-1 genes in all groups receiving the extract compared to
the control groups, and the average activity of glucose-6-phosphatase and hexokinase in different groups was significantly different
(p<0.001).

Conclusion: The treatment of diabetic animals with Capparis spinosa fruit extract caused a significant decrease in blood sugar and
an increase in serum insulin levels, and also led to an improvement in the activity of enzymes involved in glycolysis. Therefore, it
seems that the consumption of this fruit has beneficial effects on blood sugar and insulin secretion as well as sugar metabolism.
Key words: Capparis Spinosa, Diabetic Rats, Metabolism, Glucokinase, Hexokinase
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