[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

allbs

=

=

B89)

! owdlailio g 32503950 338 (gdlxe
il St oy = il Clend g Sy osle sBGI
(VYA Sl dyl = (3293958) T = 75 slaaiuo ) (50, lowd (oS 9 St (52590

B &:MJ)HIRNA (._!Lxﬁauw‘ Jﬁ‘_’)u\:ﬁ OJLAG_)j‘ I
rr gl b odd axlpn gl e gla e plil g L

S

Y(S:)LA.Q.A :)UL...- ‘):SJ ‘Yl:u.u\s‘) J‘A‘ 4o granro ‘):SJ :\u__f‘__ﬁl__: (5..3‘.4.::..

ool 13T S (s als s sl (550 0508 (T el ioplas epadluat 3T o€ty (o lady aals (S5 05,8 ()
Ol lady ool sl3T sl&zila (e anly «sosila (555050508 o 5% 1] gheus (Souieus 93 (sauilSs ALED (ol (ylad)
e-mail: Masoumeh_rousta@yahoo.com (G 5, Juo) 40 gmro 3y

o LS

Ceaslie Corga (et b P Rl s e 5 e Gl S el Gt Oessh S ) tade
gl JSgydm ojlaas 3 oy bl aalllan 51 Bua 13 8 0 S gl pokis Sl 5 0 g 4
oo el b odd azlge ol mes sla 5 ge plist oo Col js 23 s MRNA 0L, (Spinacia oleraceae L.)
wals (V 3l g Opbe &8 WUd gl 09,5 F 4y Sy 10 (o addllan ol 53t gy 5 8lse ol S o a3
il S gshm 0)lae O 5 Y (glans S Fer Yoo ik gzl (B 50 ¢zl (F Fro bl (F Yoo zlduad (Y
O 055 pSaLS e S e ¥or 50 b elas P T (laoy S 5 0d 035 p S kS e Sk Yor 5oL,
PYRCC W S PRRN N PEEYTR A RUR VPVE SPR ¢ P LYSIL SN E PRI | PRTIN | P A PR § IRCIN VIPPRL [P L SCIP W
Real Time %3, 4y DUy oLl ooe COb 5o 2e 3, MRNA Oy eyss 0L 53 L5dd ealy )13 sdiiSida
Olye 4P<e /0 5 e S lowil i b G il ly BT 51 eslizal b gl Lo 5 4525 03,8 513 Jtanin 5,50 PCR
o Sl 53 (VAR /E) byt 55 Ol slabins (a8l oo oya o (S o o tlaaiily s 4 S JJa5 55 (g lobins pelane
sV gliak ozl glaey 8 glisl oz 53 s Oly (PE0/0 oY) Ud (V20 /¥P) dald o 5 L alie o
(P=r/eXy g P=rfven 55 w) g eyl 09,8 51 a8 (1/F0£010 5 o /VER0/TY (5 5 @) For plidsk o o
S s el b ok darl e e ge 50 1y et 5 Ol il g5 e pliddd 05 las 480l DLl g S et

ey lalS

Sy oS oa g el (e y 5 003 ol (Spinacia oleraceae L.) fla) s jlac jgauls (18351 g

AANAA sallis (ool - AV/VV/YA aadeal @il o AV/A/YY allie @8l o

318 s (SaSI BT whi callad b e Sae il
JS cadsb aalS ca s w55 Ol Glul S g5k 4
Lol BT 8K @ 5 Tagdie G Sl T
slass 1l (sl aian po GRAS | G, (g0 e ans
05 0l s e e Wigge GBS Glas) ]
© MWe 3la 0L Lo MG S glad sl o ) aiew

Js3s00 Oiapa Taas (aalS S L laedl o0

doude

OF i Gl 48 cael iy (se0sn Sy Oy,

o Sl ¥ g b olall Gl pd) 4 e slie i e
5ol s 5T 5 YL oA Hlad sulas (50 B8 slagslan
~oban 4 Wl WIS o LAl il 0 Gy 0 sl oo

po Ot e Tnle Kpa3 1, (Jase ol sla


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

VI g sl g8 ) (soolad oK) 5 G ($2055 [l panilglin 9 dayiig) 3 926 gntan YY

6o (1lie 5 ol € Glal cwsias 5 ol S Sl 4o
IRER V-
e (o) s 0 Jald 058 5a) 058 1 & Las,
YRV
D08 @ilss solad g € Sl aals o S -
GSUsousn s lae suiSedlyn ae)l slasy S -
BTSN RPN T T A URIETE SR R
ciss booss 4 ) cldnl Kllg,ua olac
oo 0 O% 008 pSHS s p Sl £ 5 Y
\\‘W...QJJAQ C.\-a‘:l‘)d 3‘3&
85 lsie 555 YV @ae 4 pusial Gsedl 65 S -
saiSuids 5o (V6 B A celw B)) el U 5y,
W s sals ,)L8 (Restrainer)
4.)25" JY" Gui""‘_u"'\)l"“‘ C)\S.A‘)T SLAQJ;—
cilse 5 oedle s sa (Jlsie Han VY e
» ‘A‘)gu_‘:m v Ve lasss b Ct\i‘.u‘ sl
238 S 5158 suiiSude Hu (s (59 p S LS
ol 59 € LS 31 clian) sud Sad LS,
u_..utui.al:s 0‘9; L.A.u\’: K) s ‘1:\.6:\ wady oussS b..\.x.}‘..\&
utAJ) ..\A‘J L;o)l...u‘ J‘JT s &zaly 63\5.‘\53; C;t%;a:s ‘)S‘).a
aelas A Gae 4 s SO o we e Ve S i e Y
Ol o OB asse Jslae 5 ad suly LI Sl 95
Ao 00 glos Hu Pla Bia cyga (Bl 3218 51 (sl ;&
ST 59938 b Gu 288 S18 goBss oo ol Sl
solace 5l a SelS 5o a Sle 00 5 Ve (glayga hils
Olas 4y 4 S a8 @l Sl +/f aaa o
..A-Lil b.)l“}ﬁ
Jéd_ﬁbL:ASJJJQJ@QU‘PKAJJJQJ_.‘&EL%:}‘uug
SRNA grlalan wss 8 5,58 ol S il aa 0 -A+ sles
Sy oAlu) db g ye slacaS 5l suliie! L cDNA i
03 9 O ds 03 Ol Oliee 288 bl (1) (3l
3 5 5 0SS 10l 50 5K 5 Ko Y- ,3) B2M g2 e
LSL‘\.J&-‘—‘-“ (§4—ad (5‘_‘.‘24& B0 0= < MHC-I QJ‘J:\‘A.
Real Time PCR ;) salai ol L (a)ls ooy slodicua
=alw Real Q plus 2x Master mix Green oS b 5
e (S Gy, e b a5l
Saa 3 5 o3 K alasl(Relative  quantification)

Yo bbo slagise ooa @il Ho ) Gaiwy, ol 5o
sl S, b oalle slagise slas Taas e halS
S5 Gl 5 il oon L i) Ole Al Case

s ol fpl Ho A Gaten)) e (BalS Giaaa

\%

3 g

el A Sl (Spinacia  oleracea L.) cli
sols € uab o Lwl o5 o€ S Chenopodiaceae
WJ5o8elS (O 530 i 33 5S) w55 M (S5l spulie
Sosle Sl salsd) (S35 SLaS 5 (o el Bl bS]
5 (FoolSEs 5 0 ) L 95 5518 (sl Sy 53 5 aae
Sl e (e il K CEA) el
LAl 5l S )l sie 4 i T el sad i) K ol
Wil s olgiitiy Sl polie o e suiiS SIS

oollals sla S35 O € sl o il e (om0
9l olaad S0 (s 5es Bl sk go 0 geuns Sudle gl s
w3t 5 ol SieK s LYo 4 el (S o3l )
Jid cape (Soap il Soan Jead @ s
colgs oo g st JU o= 508 s u e B a5 s Haik
- s e RalBal e Ho 1) Laad K5, S S GK elas
“o sla L Ow oo (poae ol cae (Y Ho (S
Bl g3 oo Laad K5, S SR 5 (S o uoel LoIS
sl 5 ssse Chadd 1y on (Sl BT ati
omiel Tl slaol Gy Alise lacil o 1) sl
o8 ol 5l 4 e lie Glulay s slaas)
WA s 4 50 Gl 4 ceplie sead psy @il
09 358 Jelse aas oo Siuldl psa @il Lo 1, ol
F s Sl plie puie Sladins g gane

Oty 05 Ol o gl s SRS 4 55 0ol )
S o odla aalle 51 Gaa Gl by IS S
@8l Lo Ofends 05 Ol o gl (ISl 0 s lac
" ool bsad dalse dlb 5 glac, plial psa
il (poe (S5

Lahgy 94l

G b a3 5oy e Ve ) olis sy col o
.]af“).ﬁb o C_\L:‘Jf; Al solail e‘)g Yy- G v-.. EX)
Yo 5 YY GLAJ ‘é‘)u/@m‘g‘) el \Y/\Y) J_)‘A:atu.u‘


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

Yy Oy Oy plaal ojbas ST ) I 5 0L

4
Lat

oilad V Joas o MMend soliial slaelyy JIs

IV IPSEVE- AP RY

ot 3550 (B2M) pa 50 05 Ol 4 o (Gl )
oS Jaall) gls Babs 380 sk 4 Jal e dan 08 S )8
soliiwl L B2M @ s G55 ol Ol 5 pladl Lo

'2-AACT — 2(AResistin—AB2M) X" g;’kf))‘ )-_’J Jj.n)ﬂ J‘

dadlos yu ouldieul a9 sLa paal y3 Ag5—) Jgua

sz

I

Resistin — Forward

5'-GGCTCTGTGCTCCTCCATCT-3'

Resistin —Reverse

5'-AGAGTCGTTGACGTTATCTGCATAG-3’

B2M — Forward

5'-AAGATTCAGGTTTACTCACGTC-3’

B2M — Reverse

S'-TGATGCTGCTTACATGTCTCG-3’

O35 05 ol P/ V) i (V) walo S
G ) £ 5 Ve b il G e T slas g S 0
Ao eyl 85 S L duwlie ju (VEoke/Vo 5+ /VE L LYY
(PooXe g P/ i ) il il (s lalia ok
) el aald 55,8 L (glaline aYaAT 4 s Lo
599 59 > o glial s liae (P=4/VY s P=-/a0 (5 5
05 Ol pualS ca g a SIS b S lis bh e Y
o3 45 (/VOE /2R 5 [OYE N B3 ) ad ey
S P VY 5 4w laliae aalit 55 S L dealis

(N Slasa) (P=+ /v

gl 4 [RIAU.ZREC.1396.36 < U dallas ()
5 ) olasy aaly el bl sl BMAI dwsS
AL Sblsa b LK 5 0 & bgsse il
ad cale,

s Lo SPSS V.18 5l suliial U (s 5beT slallias
0 S GBS Hlare Ll (Sl o) se 0 B
One way 3l sal—sial Ls Las 5% s solal wlis
SYeP<:/+0 4 i £ alas Tukey HSD , ANOVA
A a8 Sl o Las g S G (s slalias

Ladisly

O ) Gl Dlolias (il 58l Ca so (IS5 0 595 T
L aawlis o (\'/VAi’/V*) Lac, plaal oo @il o

*

X Y/o
3
i YA +
50
Y t
T A
- y

JSii s g jlare Sl il (aSilie &) g ds i (2 S8 o Gy O Ol ol ) Jeola gl Y lagad

Ll oudds oal Lt waldi byl jo

(aols L1580 858 5a Hu) adl co Gusial 85 K L Slaliae CBYEAT suias LiS T 5 aald 65 S L Slaliae CAYEAT saiasLis *



https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

VI g sl g8 ) (soolad oK) 5 G ($2055 [l panilglin 9 dayiig) 3 926 gntan Y¥

" b S 2o, plial oo @b oo L) O3 ole
aald 0,8 b dwlie 5o a8 K 518 Lol oad (IS a
Oy Ol oS e (Be (318 G SE el Gl )
S 3 Jemla ol Ll ol 5 smn s Gusieal a3 Sl g o
5 SolialiE0 LShsa Hlas <€ caal sols oL 4alllas
Ot s 05 Ol OR38) ca se (ST w8 K5, S S 5K
ST aan b opd e laghse 5o of (o gl
o ble s & il 8 s g Gee (S
S Lagl ol Musd e Gt o a8 S, S S K
olahiny 5 Gl sl 4o ca e 5o age LB 555568
i bl Gatnaa TS o Ll Sl gl o
Oloalis Tasls s ga s G 5 JsiosS Gl
3 ot ol ala aalllae 5o oy Gl Glal 530
g (Sl

Eer Y 550 508 o slas ala dalllae o i pa
il O glianl s )lae 31 G 055 oSS 5 8 She
L sad aalge glagise 5o Ofian s 05 Ol Dlobiae
olas aS el sn i (2,155 0l sate (e o il
3 O 000 p oSS o e S fer Y sladss
O pon g asaallgug slle (BaLS b glidl o lac
55 3 55U Gl oyl s S plie 2L
Sl palie p i mdle (BAIS o go ¢ Sl BT s
5 e Loy o 55558 5 (A8 liE ad, ) Bl
e aalllas gl 5 sSie gla) g0 LTI Yo 3 LS
b (ol se (EAS 5o ldil (guies s s 8 (pn s 5
W= U5 05 Ol LAl danls 4 Sl salie o a5
3l o8 3 g 4 WIS o0 SIS b sud A2 Fld)
G055 55055 LS mhas (EAS ) lgal) (RalS (gan
29 Ol el s o slBe (AL S 5 (VoS sl 5 LT
ol s o @2lie and, L sad 4udis glagiss
S eal o aa 5 L TS e (gl 8 5K 58
Sl galie p st Gl g Ol gl 4 oo gl Hu Gty
Gl 5 Ot Ol GRS L cldial sy o SIS 4wl
ssle cpl e Wie Sllgn 15 0sa ey sw &l 51 el
Al st (boas ol (Sas 5 IS gla o
09 5= (sl ag T 4 iy o) bl olgllas
il Gy Gl e O o2al€ 5L bl )

2l o G ds 05 Ol 2 gl sslac LRaK )

05 ols € ol plas sala aalles 31 Jools s
€ Geeil slaes S Lo plial ooa @8b Hu )
fer 5 Yoo ladse b1, glawl JKlly,ua sslac
L acmlio Ho wiasad @il e Gas 000 aSelS 5 a S L
5 e pdulS s Llilias & cdl BalS sl sy S
sadd @by G (oo gl b (05 Ole 5 gl )
oSl suls L 3853 S 5 Jesla ol Tudl Lol el
A oae & Morus alba £, LGS s liac SIHsa Slas
S5l padli 5 JosiulS (G sa o8 (RS i g aida
5 oad Jo il olie al, bosad i glas, Lo
Ol o8 1o Ol g Oy (poe a5 03 Ol Omiapa
5 Ofemds Ol 45 0l (oS4 aas e (alS Laghse
Ofippd el Galsedl 4 ceplie Lo LLS,E 5o oyl
o8 OB (@lie al, e Col O el o, oG
Ol 5 aldla ssug b S ok 4 il s ol
saaliie lis g slyan L e ol 5o ol slusl slasls,
wl S8l 5 i 5 S 4 Morus alba sylac 3 su
sala gaallas o € ol L oda s b Vel sals cuad
il oslac o SIS 5o a Sle £00 5 Yo glayse
OB 4 laals G, o5 oly o R oaals i
S algs eolae Hlas gle) @as GIN S aws e
Al didls due)y ol Ho gololiase

cele N oblpa (SSoa g Gode puiel B sl
A3 S 518 suiiSunde 5o (JMgle 595 YY) @ 4 555 Lo
sl ot GBI gl dohiie slagis, 5 (S Jae
s ol 3 S L3 soliiil oy e Slsls8 clallas Lo &
G Oleas oo 1 ase 5 6385 (Su3slsaad YA
pladl sola dallls b (g5l5e S (Badas (bl Jlis
DA 5 Dbl Gl ca s et 51 Jae (pl i S
ool ) s LS i b oS Van las dila o
G SSoa e ol GBI Gl sl (Sleaaa ™ Jus
ol 38 S aladl wolie b Galate 5 (s sa

©OlSe b o o8b oo Gy Ol Gll8)
e s Ol o e lie £s 8 sl SoLesn S (lsie
— =B slagsban 5 5Kl 55T sl 4 Ml T Jlss
29 552K slag lan 5 olgl (Kl ue 0 aS (S50
€S ol ol yala eallhe 3 Jals ol i S ks


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

AfA) u:L—q.)JUl:chL&AOJLﬂF)ﬂU-@)JJ ) I'l.-<:u‘3_}

a4
Lat

s

wadllas glacygane 5o Ofand, 5 oLl sla,ssB
S50 oslume S 50l o (558 4aD § saas 59

LAl uSI BT o ol e 4 a5 Sae plidul
L sad aalgo slaghiss 5o | iy Ol (Olsl -8
3 b Sl glie asnies Oloss 5 oSy 6l eelie

il Gu il ¢l gl

S 4 ol Bl 5 il )5 4o genns Laaila 51 syl Seubas
D (Plaoad 5 SSES (i 5y lae dal e 5o 50k
rala Ghagd Ho adle olal S aula e Mol Buiin g

.JJ‘J:\JJ_AJ

References

Park HK, Kwak MK, Kim HJ, Ahima RS. Linking
resistin, inflammation, and cardiometabolic diseases.
Korean J Intern Med 2017; 32: 239-47.

Steppan CM, Lazar MA. Resistin and obesity-associated
insulin resistance. Trend Endocrin Metab 2002; 13: 18-
23.

Ozarda Y, Tuncer GO, Gunes Y, Eroz E. Serum levels
of leptin, adiponectin and resistin are interrelated and
related to total antioxidant capacity, free fatty acids and
phospholipids in early neonatal life. Clin Biochem 2012;
45:298-302.

Bo S, Ciccone G, Durazzo M, Gambino R, Massarenti
P, Baldi I, et al. Efficacy of antioxidant treatment in red-
ucing resistin serum levels: a randomized study. PLoS
Clin Trials 2007; 2: el7.

Khorshidi M, Moini A, Alipoor E, Rezvan N, Go-
rgani-Firuzjaee S, Yaseri M, et al. The effects of quer-
cetin supplementation on metabolic and hormonal par-
ameters as well as plasma concentration and gene
expression of resistin in overweight or obese women
with polycystic ovary syndrome. Phytother Res 2018;
32:2282-9.

Zarei S, Saidijam M, Karimi J, Yadegarazari R, Far-
imani AR, Hosseini-Zijood SO, et al. Effect of resve-
ratrol on resistin and apelin gene expressions in adipose
tissue of diabetic rats. Turk J Med Sci 2016; 46: 1561-7.

Felipe F, Bonet ML, Ribot J, Palou A. Modulation of
resistin expression by retinoic acid and vitamin A status.
Diabetes 2004; 53: 882-9.

Metha D, Belemkar S. Pharmacological activity of spi-
nacia oleracea linn.-a complete overview. AJPRD 2014:
83-93.

Achle E, Raynaud-Le Grandic S, Ralainirina R, Baltora-
Rosset S, Mesnard F, Prouillet C, Maziére JC, Fliniaux
MA. Development and evaluation of an enriched natural
antioxidant preparation obtainned from aqueous spinach
(Spinacia oleracea) extracts by an adsorption procedure.
Food Chem 2004; 86: 579-85.

11.

12.

13.

14.

15.

17.

18.

19.

20.

sl 31 Bl ol o adl g ye sLS ) o s s 50
Vot 5  pli gl o ssmge e oLuS
Ol 2 7 Comsling 5T A el e 5088 Tl g5
S ol @b onipps ol sas, Sl & Gaaw))
0SB N5 VoSSR ) bl sla, sSB
Pitase Gl 1 Giwds oy (W goses 5505
o gl talS 31 dlaal ¥ 51 s (S ol
e slagise oo Vgliul plallas 3o, ole

AR
Aaiead

sl Gyt w5 plllas S @ s b
S se S 4 Lasaay Gl b e S5 o BLSLT 5 gldl

oo g 5 Ol oS 5 slaS) Gutal e S

Nagar A, Shukla AK, Bigoniya P. Anti-inflammatory
potential of Spinacia oleracea leaf extract. ] Nat Pharm
2011; 2: 80-7.

Panda V, Mistry K, Sudhamani S, Nandave M, Ojha SK.
Amelioration of Abnormalities Associated with the Met-
abolic Syndrome by Spinacia oleracea (Spinach) Con-
sumption and Aerobic Exercise in Rats. Oxid Med Cell
Longev 2017; 2017: 23593809.

Shaheen SM. Phytochemical Profiling and Evaluation of
Antioxidant and Antidiabetic Activity of Methanol
Extract of Spinach (Spinacia Oleracea L.) leaves. Int J
Pharm Sci Scient Res 2017; 3: 8-24.

Zafir A, Banu N. Modulation of in vivo oxidative status
by exogenous corticosterone and restraint stress in rats.
Stress 2009; 12: 167-77.

Bloch-Damti A, Bashan N. Proposed mechanisms for
the induction of insulin resistance by oxidative stress.
Antioxid Redox Signal 2005; 7: 1553-67.

Matsuura N, Nagasawa K, Minagawa Y, Ito S, Sano Y,
Yamada Y, et al. Restraint stress exacerbates cardiac
and adipose tissue pathology via B-adrenergic signaling
in rats with metabolic syndrome. Am J Physiol Heart
Circ Physiol 2015; 308: H1275-86.

Shimobayashi M, Albert V, Woelnerhanssen B, Frei IC,
Weissenberger D, Meyer-Gerspach AC, et al. Insulin
resistance causes inflammation in adipose tissue. J Clin
Invest 2018; 128: 1538-50.

Tarasi M, asle-rousta M. Effect of spinach (Spinacia
oleracea L.) extract on chronic restraint stress-induced
memory deficit and anxiety in male rats. RIMS 2018;
25:48-55. [Farsi]

Scheres N, Laine ML, De Vries TJ, Everts V, Van
Winkelhoff AJ. Gingival and periodontal ligament fibr-
oblasts differ in their inflammatory response to viable
Porphyromonas gingivalis. J Periodontal Res 2010; 45:
262-70.

Ye H, Zhang HJ, Xu A, Hoo RL. Resistin production
from adipose tissue is decreased in db/db obese mice,
and is reversed by rosiglitazone. PLoS One 2013; 8:
€65543.

Metwally FM, Rashad HM, Mahmoud AA. Morus alba
L. Diminishes visceral adiposity, insulin resistance,


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

VI g sl g8 ) (soolad oK) 5 G ($2055 [l panilglin 9 dayiig) 3 926 gntan \fd

21.

22.

23.

24.

25.

26.

27.

28.

behavioral alterations via regulation of gene expression
of leptin, resistin and adiponectin in rats fed a high-
cholesterol diet. Physiol Behav 2018; 201: 1-11.

Kim DM, Leem YH. Chronic stress-induced memory
deficits are reversed by regular exercise via AMPK-
mediated BDNF induction. Neurosci 2016; 324: 271-85.
Bhagya VR, Srikumar BN, Veena J, Shankaranarayana
Rao BS. Short-term exposure to enriched environment
rescues chronic stress-induced impaired hippocampal
synaptic plasticity, anxiety, and memory deficits. J
Neurosci Res 2017; 95: 1602-10.

Jamaluddin MS, Weakley SM, Yao Q, Chen C. Resistin:
functional roles and therapeutic considerations for
cardiovascular disease. Br J pharmacol 2012; 165: 622-
32.

Sasayama D, Hori H, Nakamura S, Yamamoto N,
Hattori K, Teraishi Tet al. Increased protein and mRNA
expression of resistin after dexamethasone administer-
ation. Horm Metab Res 2015; 47: 433-8.

Bauer ME, Perks P, Lightman SL, Shanks N. Restraint
stress is associated with changes in glucocorticoid
immunoregulation. Physiol Behav 2001; 73: 525-32.
Andrews RC, Walker BR. Glucocorticoids and insulin
resistance: old hormones, new targets. Clin Sci 1999;
96: 513-23.

Anagnostis P, Athyros VG, Tziomalos K, Karagiannis
A, Mikhailidis DP. Clinical review the pathogenetic role
of cortisol in the metabolic syndrome: a hypothesis. J
Clin Endocrinol Metab 2009; 94: 2692-701.
Weber-Hamann B, Kratzsch J, Kopf D, Lederbogen F,
Gilles M, Heuser I, Deuschle M. Resistin and adipon-
ectin in major depression: the association with free
cortisol and effects of antidepressant treatment. J Psy-
chiatric Res 2007; 41: 344-50.

29.

30.

31.

32.

33.

34.

35.

36.

LiT, Lu X, Sun Y, Yang X. Effects of spinach nitrate on
insulin resistance, endothelial dysfunction markers and
inflammation in mice with high-fat and high-fructose
consumption. Food Nutr Res 2016; 60: 32010.

Zhang MH, Liang ZQ, Qin Q, Li SL, Zhou DS, Tang L.
Effects of quercetin on serum levels of resistin and IL-
18 and on insulin resistance in nonalcoholic fatty liver
disease rats. Zhonghua Gan Zang Bing Za Zhi 2013; 21:
66-70.

Nepali S, Son JS, Poudel B, Lee JH, Lee YM, Kim DK.
Luteolin is a bioflavonoid that attenuates adipocyte-
derived inflammatory responses via suppression of nu-
clear factor-kB/mitogen-activated protein  kinases
pathway. Pharmacogn Mag 2015; 11: 627-35.

Shin SK, Cho YY, Kwon EY, Jung UJ, Park YB, Choi
MS. Kaempferol supplementation enhances insulin
sensitivity via regulation of plasma cytokine level and
hepatic transcriptional response. The FASEB J 2012; 26.
Felipe F, Bonet ML, Ribot J, Palou A. Modulation of
resistin expression by retinoic acid and vitamin A status.
Diabetes 2004; 53: 882-9.

Aumailley L, Warren A, Garand C, Dubois MJ, Paquet
ER, Le Couteur DG, et al. Vitamin C modulates the
metabolic and cytokine profiles, alleviates hepatic
endoplasmic reticulum stress, and increases the life span
of Gulo—/— mice. Aging (Albany NY) 2016; 8: 458-83.
Kaser S, Kaser A, Sandhofer A, Ebenbichler CF, Tilg H,
Patsch JR. Resistin messenger-RNA expression is
increased by proinflammatory cytokines in vitro. Bioc-
hem Biophs Res Commun 2003; 309: 286-90.

Kim SH, Oh DS, Oh JY, Son TG, Yuk DY, Jung YS.
Silymarin prevents restraint stress-induced acute liver
injury by ameliorating oxidative stress and reducing
inflammatory response. Molecules 2016; 21: 443.


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.3.3
https://ijem.sbmu.ac.ir/article-1-2492-fa.html

61/1ramian Journal of Endocrinology and Metalolisim Vol 21 No.1 April-May 2019

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-04 |

[ DOR: 20.1001.1.16834844.1398.21.1.3.3 ]

Original Article

The Effect of Spinach Hydro-alcoholic Extract on Resistin
mRNA Expression in Visceral Adipose Tissue of Rats Exposed
to Chronic Restraint Stress

Babaei S', Asle-Rousta M2, Mahmazi S’

Department of Genetics, Islamic Azad University, Zanjan, Iran, 2Department of Physiology, Islamic Azad University,
Zanjan, |.R. Iran.

e-mail: Masoumeh_rousta@yahoo.com

Received: 12/11/2018 Accepted: 07/04/2019

Abstract

Introduction: Resistin is a peptide hormone, secreted by adipose tissue. Increased secretion of
resistin results in insulin resistance and metabolic syndrome. The aim of this study was to
determine the effect of hydro-alcoholic spinach (Spinacia oleraceae L.) extract on the expression of
resistin mRNA in the visceral adipose tissue of rats exposed to chronic immobilization stress.
Materials and Methods: In this experimental study, 30 adult male Wistar rats were allocated to six
groups, including: 1) Control, 2) Spinach 200, 3) Spinach 400, 4) Stress, 5) Stress-Spinach 200 and
6) Stress-Spinach 400. Groups 2 and 5 were gavaged with spinach hydro-alcoholic extract at dose
200 mg/kg body weight and groups 3, 6 were gavaged with dose 400 mg/kg body weight of extract
for 21 consecutive days; groups 4, 5 and 6 were placed in restrainers 6 hours a day for 21
consecutive days. At the end of this period, the expression of resistin mRNA in adipose tissue was
evaluated by Real Time PCR. Data analysis was performed using one-way ANOVA and P<0.05 was
considered significant. Results: Chronic immobility increased the expression of resistin mRNA
(2.78%0.30) in adipose tissue, compared to the control group (1+0.36) (P=0.002). Resistin mRNA
expression in visceral adipose tissue of Stress-Spinach 200 and Stress-Spinach 200 (0.74+0.23 and
1.45%0.15 respectively) was lower than in the stress group (P=0.000 and P=0.020 respectively).
Conclusion: Results indicate that spinach extract can reduce resistin mRNA expression in rats
exposed to chronic restraint stress.
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