[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

FIA-Y00 (O 6 jlack) Y¥ 0,99 V¥ ¥ (5u 9 )3T .0 yal acuad galie g casbis dlas

3 ol 0O S 90 SIS g SIS Cusows 3 O ylogh ko (58 (il o il (3L 3 f
gl o gt g gl S o 31 HLS'IT &4 5

Y\

&3l o sl Ly

s S>>

. 9

2SS il 4 e LS o Cubs ol sl 5 Shas T 7 o 2308 3 S0 Sk olaw 5l Sl taedde
Sl S 3 GUS Slem p e e 5 Bl S 3wl cl 5l Gta 358 (508 5 45 Ao 0
392 g1 e sl 5 Al (gl s 51 OLS T Gy 5 51 26 s

@ p S ke 1T Ol ) S5 838 0 52 sloms s 50 LS T i Jls 3035 L (CHTBLIB) 515 Sl asle sla 30 o s,
Slilep e 63 5 OLaS I aaiS il s sloeos 8 Jols S5 0 05 SV o tpe a2y Jisze 55, ¥ 3 (0L 03 eSS 2 Sl
S5 Oless o sy YY) ey (Ar 5 80 Yo MOKG e 5a) Soless e g3 ) s YL U g5 s Glatse LAd (sl
IL-6 TNF-0) el lacr Ol shenST ol (sla L w05 slond s sla el il S sooloaistl (Slad) sl ¢ yeges i3 S
4 (NP2 5 (05 o) SIMEL 05 53 Oy Jol) s 51 36 (200 5 5T o il 25 51 (6,80 b Jad o (sla03 5 (NFKB
A3 8 sl s s e S 5 A8 3l 5 55 (55 st bl OLL 5> A5 pLl PCR B Ly s SeS

sl S s ALT AST (S I8 lea.ﬂj\;l;;u oA e 593 4ty S, G s b la e 4 Sllesd e (63 5 s tlaaly
AS 5 S 5o 5SSt ol sl el mhan > (g riy A 5 S S5 Sk s S A5 dald o 5L alie o 0
Sobline Ko 4 Dhilags e (63 bagarlsn (P< o/ o)) i sdalive s slaige b avslin po Dlilags Lis (65 b o jla (slaes S
A S 5 S Sl 53 e s wbs e S s Ol 55 03 ks a0 Ol JialS 5 N2 5 Sirt1 slals Oy 2l 53l o5

05 55 Ol s o5 (S35 st olenST ol 055 plandise Gl 35 e Slile b ke (93 52 25 105 S 4o

M&QJ&L@J}AJ-S)‘\:-kscfﬁbj-’)-’NerJSIrt'l

Ol sl sl Ko ke Sls (g 3lug,ls 0aCiils ‘wtﬁi})lajwwﬁwﬁ—\
Ol ol Ol (SCigy psle olSasls (g somtils Sliios dnaS Y

WSO Gy e MWNSTYOEY AT (ool Bl aliel uely RSN adss ‘Jl;lc‘,.é sola VW Sl (gl ‘_,Jlu"u*
dr.parisasaberi@gmail.com

VESR/N VY el eyl VEOR/N /0 sl Sl g3 5 sy VEOF/2 /00 ol ya g,


https://ijdld.tums.ac.ir/article-1-6327-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

S Cinac 53 &l le g8 Jule (59 S &I byl isuls/ uas (5 pleo Yf-

OLen 5 Lone alas G 5s [E] Lsd e SlnS] s
oMl by bl e o3 chable fsly ((YeY4)
slree i 03 L s el Sl (SU s Sl
53 5MeSt el Glapast s Slee s el o Dl
sdalin Sloloss Lie 63 31325 3| e Lige mbs sbadus
sbas SASClablns 5 bzt S aallas ol 53 Al
Ml by 05 A3 o S s Sl fe 6o
A odalin hige 53 9555 mel 52U (Sbs S
5 SWls Sl ot s Sldles S T 1 [0]
201 6 shsa 5 g spdee Dl Jite 65 tbaas
NIf2 5 Sintl glad3 Oly e hdad 5 oledl Glad3 Ol
bl Ol 31 oLl Gua b addlas ol ol 0l oy
smbs S $5S 5 GAS Coen i Dbl e
el s Sl Gla e 51 OLSIT s 5l G

Aoy plail s 5~k SIS

2

3l g0

33 Olgeas pnyspitin 5 e 3 Sals Sl g OLS ST )
ot o) ol e 8 5 5 Ol T s aslizad J 28
SS b 3 st 5 apls Bime b sl (S
e o3 A ol E (Ol D) eelisely (g3l
A2 G (O oJ g ) el st e SO 5 Sl
S 305 1S 5 el S e et oS
S ke Slge b A (65l 5 (O 01 Oa3l ol
S50 obesd 3lge Aol Csas 3kl s oS wU
shas ARl S Gl s ol pll gl o3z
030 gt eoliial 51 L3 L e o ol Sladsoee 5 0

L ag

andllae (>1)b 5 (g S hged By i n 2550 (SN gl
AL\ e L (CBTBLIB) 315 5l esbe ol e (sla b ge
byl i co (YO-Trd \ g Gspdoee 53 O (3s) aues
TV - W | O ST VR [+ TR NHC W P I
e 5 of @ @bl v zus b s YY £ YOC glos ¢ olids,
b olagbesl plowil 5 (1345 Jorl o plad Lk (5513480

PR VP

by o 2508 5l A0 Splis olo imld il
A b e &S Sla ) &L ol sl s Shes
00Y ;0 4 ol Sae (Y2¥) Jlo b (golow ol 40 Do 3l 31
L5 ool oS e ik ool [N ey a8 O gl
SIS 5 55 (B ol D pase s Dokl 5 e
NSlssSon G20ls8 il 3 sl Lol 253 o
L b S e So S St gbS, e )
a1y Ol ol Obley 3l eSS 5l i € ol ol
5T Sladlaly Sl 31 (26 gldaST ozl b s s S
LUy o st s1 P85 (s 1A L S 5508 (050
I TS VISPt S CR VO { IO IS RS
52 0 Sl s o Sl aler Sl by (5l
O > O3Sl Jlb ol S 2l 5 o abs Olley
03 o o 5lenST s oS esls OLES 3 lalllae s 5i s
L e P R
AS 5 adS Bl ol 4 pmie alg 3 oS ool 6l e Cra
35 S 8,20 s 3 O3eS] b S Wy 58 s
5 O3St Jleb slawr S 5 5 el a0 Ok s lad ke
x5 b b glacand ol e s 5l SO (6,8 e
e Mg e ST T e s s p pde el VL 05
LVe¥T 55y gt ool & aels Slsely e OALEJI0S &
Sladds Sload (als Sl il Slad 5 Sty lea
Jlo) Ko 4 5485 o 3l 35 L oS 2l OF o
e il & bsise G20l 53 edalle JB 655 ulas g
OS5 i g ol 258 ozl Jlym Je S 31
S g eslind 3550 glans DS 5 0 Sh im0 5 0n S

g o g o3
Sl K Olgeas Tecfidera (sl b b ohlesd foe oo
IR N e e P PR SR PP KWt
Jedse Oloys 53 (YIY) Jlo 3 O ppes &
Shlegs Jete 65 ol 0 b 3l g 5 a3 A
—desise 4 on 2 s dobl by K Olpea
VIR VLR B PRI §5 33 B Ssde ook Ol
VoosSB L Lad e Yo s 2 ) Glazean 5586 e (s5Ladled

&b Do 0 e s 05SU S Olgeas (NIf2)


https://ijdld.tums.ac.ir/article-1-6327-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

YT (6 oylack) Y¥ 0,90 V¥ (5 g 3Tl yal pssd galie g cialus el

055 pberdam gl asls b))
1S 5 ensl sk S plasil asiie Oley S s (5S40
D303l ol IS 8) o s pads S Sl eslinad L O
oo 3 o 05 sl S eIl e S e (U1
CS b 3555 g0 0 8D o3l w3355 30 S5, 4 Il
b Sl gy a0 k3l 0 S8 e s (Ope1 ok
Oyl ol SaeaS SaS a5 e st g Sl 3l eslind
Vg o3 ell U5UIS s ses A5 (g Sesll
A Y0 O 4 il 1 B a5 S35 i e
Sos Ol e s e S wlal Aoy Y el Sasly JSg s
sbows 51 e e S S e 4 Vo kot 5
D3 sy e Y OT 4 5ty 1) gy Sl
5 05 Wlol doys DINB ke /0 5 Ny o7 Slic
035 (NS Wl S aids V0 |y w3 g0 S5
Aol VY mge Jsb 53 1)l Dl 258 Jol5 S €
e 038 5I8 30l gomie 51 0550518 Sl il
AST 5 ALT w5l 55 cdld S [A] dial sty pg/ml
Al ol S leslid b g 55Ul 51 olKies Jaw

@l S o edS 5 aS 3L b))

Lo sl & (Bl sladisns (0 5Kus Son ) 55k
03 5 ekd M Olpm 8 S 5 4S5l m e e Sl S
Sl e o 150 Aoy Ve e b sl slacs b
AN e Jals 3l il s L) B
Sl 5 bl sl e ((Sanil 5 gl
AP sl e s S ol eslinad L) S S 0
D5 mokeS slen gy s (Wlhe els b s
X e S L) op s Son b 55l
a1 s bl e ses 4 sgmee 5 sl 4 Jae
VooV ol eV e e e 5l L Sl oLl gl
Al edalin ()5 S Sue s 4 g 5 S S

mb Lad (Kan Jgsle Bl 53 5 ad baige 4S5 &S
Sy 5 b Goslaar (b8 x 000) Sk Bl 5 o)
oot sl (S x W eee 5 b 5k Sl o 55 A e 50)

plomil O3l (S o ske oiils G dnaS sl IS5
(IR.MAZUMS.4.REC.1401.11716 :35=1 .8) L

slS il laes S s oS 260 035 Vo la e
A (Sduaied 3 Doy Shleg Lte 63 5 LS
(Sl 1513 Gy (ol Jug) e IS ) S
LSS s aa ¥ Sdew

OYemalkg) s s G5 OlS T als Y o5 S
s o5 (Yo molkg) il g Lae o+0LS T o5 S
LSS oas s ata ¥ odews Sl

s Gy (8 molkg) Sliless e o3+ OLS JT o8 o5 S
DU s e s ¥ Sdens Sl

s G (A malkg) Sliless e o3+ 0LS JT 10 o5 S
LSS o e ata ¥ odew Sl

(Slae [ G5 (A mglkg) Sl Lie 6571 6 S
LSS o Sl aa ¥ e

Jls Gy (Yoo molKg) e sitetOlS JI Y o5 S
DU s e ata ¥ Sdens  Slis

2 eSSk £ Pl elS L b Ese Gas TV OLL o
Ll &S 5 a8 slacdl 5 ol Jbsgn (Sl Js o SIS
S AL edd ol (glacdl Ml s s e sLY
(+/Y MM EDTA V¢ mM 5,50 /Y00 M Jssile) Jsiile
SaS a5 4S8 a8 bl a3 b e 5 edb iz
a5 5 S0 @ 0 O gad L LA O gen (B 3L sen
Ll o8 0C (slos )3 ladlssy St il 3 5 A esls JU
CObL g S Fay Bl adds Ve Dodeay Yerr X0 e
o3l 350 5L lioles] pll 5l ool sty (25, =W
cnl o3 eslinal 5550 S 5 555 5 b e sl [N b 513
Lo hds ol A3 Slallas lue oo

(U g5 abs W 5 OLS AT 5o,
Jslome Dhodasise QLS T Slio Jos Gy b st s
oSS a6l o S oo VY Olis 0 505058 e 2
Qs mbs S ud by Jlse 595 4w 53 O 05

W os A ems 2p S o WA VL 05 S48 o


https://ijdld.tums.ac.ir/article-1-6327-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

S Cinac 53 &l le g8 Jule (59 S &I byl isuls/ uas (5 pleo ey

RNA #l sl oS Sl aslizad b aesl 51 RNA sl
Sl el 23S Sy (Ll s G &S ,8) st
o> Primer-Blast 4sb 5 5l eslaal L casdlas 5,50 A0S
S s S b iy oS5 5l 5 4 1L NCB
LB Y Jsas s eslinad 3550 plos &b 5 La el ol
Al eslanal 3y Olgeas GAPDH 05 5 .ol sdalie
s Sl 9> 5 AACT ACT wloms L o33 Ol i
5305 Oly i arloes g 28 (s el gad
G andlls ol 53 st Sla05 aled A bl Laei sl

LOTNY] 5y axsdS Sladlas 5 JaSe

Ladlss 0Pl lsmme 5 OIS (oS Sin
Slyoes 5 055058 mhaw A3 055 e 5 3L s (MDA)
Dol as Jodsa s g8 Soul 2s, « MDA
s 000 S yme 510U (e ol sk
e 5 el (Lexls Olpea) (Aol S50 ,25-Y)

DNV e aeloee 256 )Y 5 Ll

L5 Ok o
5 AS glaadl 51 mg bl 058 S 5l
S5 5,80 0553 5 ok ool plned Jsiile oy b &S
Oley B 5 A o3ls 15 RNA 308 Chablons Jsloms (o>

AE I3 A °C gl L sp 8 s RNA £l sl

Q-RTPCR gy as lgdll (oup s 53 (S a0 5o jal g salos i o -) Jgaa

Genes Primer

Real-Time PCR program

TNF-a Desalted F:CGTGGAACTGGCAGAAGAG 95
0.02 pmol R: CACCATTTGGGAACTTCTCATC

°C, 15 min, 10 cycles (95 °C, 25s; 60 °C, 0.6°C/cycle, 25s; 72 °C, 20 s
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ABSTRACT

Background: Despite advances in diabetes-related treatments, the effects of the disease have not yet been
adequately reversed or prevented in patients. Therefore, there is an urgent need to develop more effective
medication-assisted treatments in this field.

Methods: In this study, type 1 diabetes mice models was established using multiple low-dose alloxan, and
the diabetic mice were treated with three doses of dimethyl fumarate (DMF) i.e low, medium, and high viz.
20, 40 and 80 mg/kg, respectively for a period of 21 days. Then, specific test were done to evaluate blood
biochemical parameters, oxidative stress markers, inflammatory genes expression, and histopathological
changes in the mice kidney and liver.

Results: The obtained results showed remarkably improved anti-diabetic, hepato-renal-protective, and
oxidative stress indexes of DMF in alloxan-induced diabetic mice (P< 0.001). Treated mice with DMF
demonstrated a noteworthy decrease in blood glucose levels when compared with diabetic group (P< 0.001).
Diabetic liver and kidney tissues showed marked dilation of bile ducts, tubules, infiltration, and
inflammation. On the contrary, the histological features of the treated mice with DMF improve as shown by
normal size of glomerular capillaries along with decrease in less dilatation of ducts in comparison with
diabetic mice. The real-time quantitative PCR results indicated that DMF injection decreased the alloxan-
induced increase of significant elevations in mRNA levels of pro-inflammatory cytokines levels in both
kidney and liver tissues. Meanwhile, mice treated with DMF showed an increase in Sirtl and Nrf2
expression in comparison to diabetic group.

Conclusion: In conclusion, it can be concluded that DMF treatment provides hepato-renal protective effects
on alloxan-induced diabetic mice model by attenuating ROS inflammatory pathways.

Keywords: Diabetes, Alloxan, Dimethyl fumarate, Oxidative stress, Anti-inflammatory responses, Hepato-
renal-protective effects.
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