Gy (S 2 pgle oK1 dloxe

yyaa )L@ ) D)w ' 8,92

A Cuoglie drwgi Jolge w3 3l0S U B pao b ol pod (oS 35 (0 pod A8 835190 i
V&9 b2 oy 53 g
WAMVYA b VWAA/Y -/ sl
Y o9 owlis dnw] & Coollw 03lj000%0 wdB *Tolais] palb o jgrs00m0 495U

5 SN Sy 09)S Volnl ¢ gatio ¢ ollul Slil oSl s doly ¢ (13509 pole g (G S 09,5 (Uhhag S 5S> sl L
Al e el ¢ Loalluol o131 ol&isls ¢ Lol alll ol asly ¢ (5559 (65999258 09,5 Y oyl ¢ giiaw ¢ _olluol I3 olKtils ¢ giaw sy ¢ )9 pole

EXVOES

B S o SeSY g5 Cobd s lie )3l 13 g8 B sl & diljg,y (oldE Dlge Byao g agyld ¢ S cdled o Jols tdedko
Olye 5> gl & Cuoglie dags Jalse 2 gl US By b oljon (S5 05 wtin 03lg b (s pil gl
S ¥ ge b

@ Jlo ) o3 el 3 Jlo YT+ (oo (S0le LY 58 s 4 Wi 350 ¥F 08 ded Gulow cnl 3 3518 by
YO ctim ) duds ¥ (o 5 Ol pos AB)S )15 9130505 5 Cped eq)ld (SRS (1851 09,5 8) 09,5 ez 3 (oLl g0
YF 5 B 03,8 Gpae aian VY e a1y p)5 o Yoo 593 b oy joladSLIS (gg)ls la S3g0;l s plosl dian VY oo 4y g 4iidd
23 6 ySe3lul S ytaga il sl Sy g i Wged 09,5 1o sladgesl il aliEl Cel VY Cundg > alblio Sl un el

W oot g 4o (Sgyie (ouisd 09‘)‘1 5 Aod Ty, (gl S0l b ddbogd wilyjls Judow ;1 eolaiwl b Waoaly coles

bye TL-6 g id zolaw j3 o dre LidlS Coge pjoladSUS Cuno — oy jod Alslis aan VY a8 ol LS uls tbaidl
9ol im0 Cus (P<e/+V) IL-6 4 (P=+/++¥) TNF-0 (P=+/--¥) i) zobw cpimen (P=/c2V) 05 ¥ g6 0bd

D91 308 (53 5ne yobo &

A alge 855 Slayed b (plen Sygo 53 (2l Sl Gl JoSo plsie 4 jgledSU (sblie 4 arg b 35 5 A
il Al Cobd deay g (6 padi

Y g5 b cidgu] 4y Canglie ¢35l lSIS tLn05lgaylS

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Oyl ¢ s ¢ allusl Bl5T oKl ¢ i dnlg B9 pole § (Sh Cany 09,5 1] ghume O ik
CAVIYAASSY 2 ol SAOAWFNOYY 2yl zetemad2002@yahoo.com : Jwes|

VP9 5ke ) o)ledd ¥ 095 /i pur (Sl 3y pole olKisls aloxo


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

2B U150 13 Gulgudl &) Caaglin drwgs Jalge 1 omS 5 o ped atid 035193 5T /O Ken 9 9105w

18 0k pglommly slag)ls Sl Laksee glgl pols Sl
OSee g)l> cul 5l gyl (Jg fold ags cols gl 09>
59l giSU bads oS snla wile sl (5)lee b ol
oan 3] wles pas e (S sledohs ol
ALBl ohen Sy (> g (xS @ (edadowd
V55 555 1S ol mae 08 oo & pgwge (3j5ladSUE
bawg 33 Gl Jlee Bk | & canl (9> (SGLT2)
JUT g pb 4 (g )l g9 cpl AS (o Jos o0
Jgene Copgo 4 (ulign ol WS e |y a5
Joo bl pde 03 0 S Clajl Jued el
o 5 Bl S5 b s cely SGLT2 (claosis
() d9de So5 ol o Wl glo g ol by
Jots 5398 ol ol JwiSon Jgg > SGLT2
Vo oo 5l ol jld Sol 51 dlodas ise Gl
Iy ool o i ¥ go5 cobs slagyly ;5o glsil !
Goge Sy b L pjgladSUS (o)l S e oo
Bl Mg megiste & Jlo )3 03,5 o )10l I SIS @b
D9d (oo gl 4 (s el dge G 9 GBIy ST
&V g cobd jbo ghlew & cwlas o)lF
A oyme )3 JeS hopd VT A (o 8Ly (jglidSUE
(V) 3550 )13 B oyl 51 ltaslons )3 (b gyt
e g (B)y9 Slijed plate plonl duyo S5 @
9 9> Bpae plie (Rl ol o)lse Al > (lodas
9 JyuS (W) aal awdb hlew dowil 4 cuoglio dgupe
odos BBan b Sobel 340 g o> B Ll 51 o S
Ores aely Sl cuby 4 e phlew 3 oy
Sl 4 g b el e 5 Slg el Jold (5
s Sy Wl Ulainl wcubd 4 W (hlow o] Mede
Sz gloper oy Ml ghlen ol lp quslie gy
Wle) (8 g9 A ploj 2 lpl 5 55 Mg ol
d9d oo odal (oS5 (e ((Shoglhe (pyed g (SSlgn (yeS
S8 g (el iy po3 b duglie 3 (oS5 (2ye3 (V)
B Callw Jelge g (9 S 5 yid dg0 cge Bl
Sl s 95 ol U @ls Jb ol b (OF) 2350 (Bope
by @ Wie glhlow )3 gl & Cuoglie dmwgs Jolgs
Jolins o i 5 () S S b 0 15b o il

doddo

oS98l olew niels § Splie JUB e b
5 o woses pasdarlie «Saslio U] sl | &
b Solon cnl w8 58b cov |y oy g 3¢
bg ol by colgudl 2,80ae 3 ol I (26 omalS oo
ol )ing:)S (b i puddgilio cuw g Canlolyan 93 50
JUST G 93 g9 culd (V) 235 (o oz 9 bagnSiyn
“ B g & 3l slals )3 ol gud o Gl odzmg (03
oo FAO 250 ¥eVD Jlo > caolaadl moli8l aa e
Ll 51 730 51 Gl oS 008 03] (oS Cubd 4 Wise i
Cobd &S s o s Cldllas L (V) wsb ¥ gg cobd
" gl 4y Cunglie Sglie JUSI L (So35 b)Y g9
b 3Slee @ o il cunles ol 5 a5 5l
ks & odgudl 4 Canglia (1) 29500 JUST > plgus
So el cl ¥ ogg ol dnng oS it O2ys
(F) 29 (o gume 35 loy> Ban

P ke OB Odgedl & Cuglie lp jlas Jelge
ol coby (b bl &l 5 By (o8 (lais)lon dnwy
Bl jload b (9o ot ll) (ped )3 (B) WS e
Cunl e (2 €l > (55 B 0aiS uSais (2
Slllas (B )l (55l Jobs Lais )3 core (A w2
2 aS b gy bliyl el b el o a8 Slooly L
JUST 5595h > oatd & a1y Sl cpl Gl aomss
Whyge55 59,55 5958 (F) o)l G (lgmdl 41 Cuoglie
ol ok 5 (Slgslie s syl el 55 (TNF-01)
4 Cuoglio 3 TNF-00 058 o Sl Cundg b olilews po
sl ol oximsglis o8 b e (Rl (Bl 5l (30 lged
4 Cuoglio jop O (i HeSB cpl o) Jlsl a8 col
Olie & (IL-6) F= (S5l wizpen a3l atily (plged]
Ol D95 3 (liee 9993 0 Mg sz L by (o0l
bye 3395 Joodi g (el 4 Sl (o 035 loi L
ool sl ST lE oo nS gt 9 cpl (V)
2 AL ol ) g oMb (eges b (mdge Ll 4 i
sile (Bl 4 bgye U g 50 JLbighl piuus 5 Slas
(A) asb asls Lias cobd

VP9 5ke ) o)ledd ¥ 095 /i pur (Sl 3y pole olKisls aloxo

\ral


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 )§i3 J4¥151 L OV PISTYRVE Y

Os) gl 4 Caoglie dnng Jolge plie b)) sl
)9 )] 9 W W TR )‘A.S.p 4 LQK] )I (TNF-(I 9 IL-6
W05 sog)S e B xS0 Ga Cuwd (295l
L0l el 1y g1y B pne aldlio g (iS5 el Aol y dtin
3 35 xS g g sl o (Sh o obb
Ol bl 53 el slinl Uolpe (ooled asl 1S5 a4y 30
(TA-7284 and INJ-28431754; y;olasUls

Mitsubishi Tanabe Pharma
Corporation/Janssen Research &
4 joy 0 p)S e Yoo 590 L Development, LLC)

(V8) a5 o3l a 330
@ e ghlen (lp odd g8 d929e sla Joall g
Jold i a4 ayed dud> 2 3 (b g g9 el
Ve G b geglie oy ped 4B ¥O «)3)Sp S 4a8d V-0
(099) sjlan Ol pod aids YO il )15 S5 o3 ¢
Ol yed ke aS D Al 8 Ly dod SV ud b
P s 4 Olo cpl g 39 48Bd WD 35 £9y5 0 Sjlse
ol adllae UL B g ol ioljol ddBy FO & pide an
il o (305 e b Coled ) iz ped el (V) Slo 3L
fbl?o‘ Ve celw P bwy)..» ujl.w O (S 4\.91.:).: wb
By (395 dljg) (oole el 4

Fom xS0 Jos abordsn loyiie b)) ¢l
o) 3 S el YE g oygeil i dlsye 0 il cels VY
@ aBilojl Lalys ) (clazan 035l93 o ped 093 dudls
laidgal o Cund gl L9 5l g o o g e
5 o blyd > pgell il ol eles b S
lawly TNF-01 .83 sl oo Vo B A sl )3 5 )lskia!
S i oS L 1l eoS 5l eolatul b gustibe hey b
D9y Camlas L ab46087 oS’ o)loss 4 (15 0]) abcam
25 :A)IJJL'.’»I).‘{JL&:) W) Lg).,so)'L\.?I 10 pg/ml d);o)'bj‘
S 5l edlawl b £ S'o) il olaw L(pg/ml-800 pg/ml
(R&D systems, Minneapolis, MN) <«S,5 (4l
Loy U gy & o) alewly clale ad (580l
(Cat. No. RD191001100, ogase cuS jl esliwl

by @ e ghlow ) (S5 ped SBlate Lelos
olyan 4 loydg s Lol Sl izman caulosd L35S
Oblew 3 (gl & Cungliie dngi Jelgs ()9 Culled
Jds coplply (V) Cong asuine ¥ g cobd @ Uiw
loaskyy )3 (235)5 collsd 4 A Coeal sl 558 (i
by b bsye (5)lse b s Sole sl (S5 oged o
ain VW b g pob Giagh 5l i 1 5yl 3gn
drwgi Jolge p (0jglddSUE Bpae b olpod (oS5 (e

D Y g5 obd aye 10 dausl 4 Clis

S ooy,
Ay D9 (2595 Ao 9 O gyl gl gk
ol & U olye o 5l g Blsdld (b imgly ol o)l
WA Jls )3 0l o5 34 ol 3850 & 0ullS axlye 90 55
Bl Gygo 4 g QB uyied )3 g Nedds Ojgo 4
JyiS Jolis 05,5 Jla 4 (dlael Jodo 5l oolawl L) ool
(0955 32 3 38 W) 9355 (pye 9 (a5 5 (nyeS g
) el 5 (i & by p3 b dgeil Nd o
JeoSS 1) pamd el g olew pas )l plisebl sl
mb (2)les dilo Jald 39l 95 (slalins 28
Sl b Y dlsye ¢ giliidgn (s Slsis) ko) s>
(i (abd Glgyp b (b jodel 55 (o 5l aa ,IS]
EOLE s 3 psS e Yo L clidb S48
L sl 5 Sol5 G daege (Sl pdsudl (sl
Sbesl hlew wwlelbl al)l 5l dm g (6508 (55555505
So adllae S > Gy g IS w5y b gl sl o
oS 25 Sl (g lain ¥ 8 g
3lg (05 uo YO+ slajed yd adbodld wab oy yiwS D53l
S Cld g 48 legluen ) BaS Gimgd 0)90
argi b S 10,5 Solel pllel Sagejl FA slisi (o Sdg0;l
dy90 5 Ol 53905 FF dlaxs anlllae 4 3959 (sla)lxe
Sloles plol jlsa dBlin auly S5 3 285 15 o)y
aly ol Gl eu g imeg plel l Gue (S,
Glelbl aoliiiwy (0,8 51 Gu b 0db b o Sdg0)]
Sl 3 5oy o gageil 5 S ya sl ol lael g (58
izl > 60 ol igeil (o)l Jore o ool gl 2
Ot 035 aled 5 (g 8 Jold (g ytagg il (sla Sy dul>
g 03)5 dsxlye oSlylojl 4y o 33905l s S (6 S0l

YWD s ) oyl Y 0,93 /b (K s f,lc olKisls aloxo

YA


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 ):Sis J4¥151 L OV PISTYRVE Y

=W
sl Shy shee Blpdl 9 Sk N Jelo o

ol odld u]u») alises LSL“"B)? 5 lm@ayﬂ d).uoyB).uT

Al J9.\> » sl d)‘.)l»;w u9l.0) el LSLQ°9)§ »
hliseo (slaog)S 3 3855 slapuite Jlons Blonil 5 (0L
Cawlodds ool uL:.u

sandwich ELISA kit, Bio vendor, Heidelberg,
A 6 uSejlul Germany)

9 4350 VY asws SPSS 38l 55 5l eolazwl b s ooy
J e psio @i (35 b Qlisebl sl ad s
b Sl da s o3l By psewk-Lig S g0lS 905l
Oliee duslie yiociw (gl 3d)8 astine bedly mjsi 09
tosesl o) 2 50 o9oil e B el Gt > Sl
bl 50T oy S (e dunlie Caz dody S 4 (29
b 0l S5 oS y955] g 35S (6 pS0ill b 46 oy
A ad S a5 ) /0 ggesl p3 ()l dne praws

oo 250 Slams)S e ¥ g9 (0> (aye (6 ytagg sl SlaeS g sleme Bl g (Sile ) Jgoa

T 91305 R 9l J&s o
& lolize (n=1y) (m=199) (n=199) (n=19Y)
P=./ray \AE=2 Yoty = YYEY (JW) oow
P=-/\\v WY/AYED/TY VEAYEEE/S WA 5/ A WO NALF/VD (o sBlw) A3
P=-/a.5 INCAREZYArg MYEEAY INZARES R INTANES VS (0 x554) o339
P=-/oo¥ YSIOALY /A5 YAFYEY/5 YA/ AEY/VY YSIFYEY/AS 2 RS S) o 2395 dslos
(&ro o
oan 290 B 09,5 e ¥ 55 (> (fye 13 S sla it Hlire Bl 5 (1Sle Y Jgoa
ol 9913- g po5 3 9)l> Js o
&,l3lxo (n=1y) (m=199) (n=1Y) (n=1y)
P=-/\0A VY[ ALY/AY VVEYEY/YY VY/OFEF/0 VY/FEV/AY Al jl s 05 95w) o)
F=v/veA (5 o 2
P=-/vAo VIYEY /A AIYSEYIYA WaEN VY VYIYAEY/VY allie I ae
F=\/v-v
—Y¥/A ~YV/¥Y -Ao- AR P VRS
P=-/vAo NN AT =M\ YIVSE. [A¥ \ARELN Al j s 39559 S
F=-/-vs Wi 9099
P=-ho Y0¥ VY Y/AFEN/YY WANELS YIVEY/¥A als e 5l ax 21 055 95w)
F=y/vy. (i) koo
AL =N+ I YE/VD RO SV
P=./ya. \RAE a1 Y/AYE-/EA AR N WAV EN Al 5l LS $ oS oy
F=s/ava 2 P55%)
P=-/\AY VIVEE- YV WNS2YIN YIYYE-/EY \ARE/2% alilie 5 am () oo
F=Vave
S a -Va/-y WIVA Y IvY RO SV

VYR Sl ) o)ladds Y 0,95 /L pur (S 3 pole olasls aloxo

\ta!


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

2B U150 13 Gulgudl &) Caaglin drwgs Jalge 1 omS 5 o ped atid 035193 5T /O Ken 9 9105w

Orpe Cudld S8 09)5 b duglie )3 (P=1/\Y) (308
Sblae GRS 35 9)1> 09) 4 Cund (ppeigls 0g)F
Sl oy 2 e (295 T 0903l @l (P=+/+VA) iy
dn g U o gl o8 0 Ui i sl (2955 090
(P=+/ee¥) glsmgnpes g (P=2/oNY) (nyed slaog)S )
S 095 g9 (P=/NeF) gy slaog)S p3 g lagne

(Y hged) Ml (oo Yo gze e (P=+/2A)

09,5 £95 5l Jas By aS oy L Waoaly Julow g 4350

34855 0y93 wam VYl sy g L8 (glav o) oy 3)90
P</eeN) 3y 2929 syl re oS pid pakew
Sge oS Gm Joli uyn owzen (FVVYA
U ot gl )3 ()l dme glds (3455 (loj g (o)
2 o zolaw s cp b (F =¥V (P =4/00Y) 0b
ol 913y ye3 09,5 )3 )] zolaw (pyieS g S 09,8
O ol (Foyiy (i (el @l Lelul oD

5 (P=/o2Y) Gupimg)ls loog)S 3 )l ialS

LI e

(W]

W el

el ] E Rl

(D +140) 913 09,3 45 o Hld gime gl H ¢S 09,5 4y o 5 gime oglis ¥ ¢ yg05] i 09,5 4 Cod > xe g5
ulmdhb 05; wo);v éy Lf"b‘) ul.)).n ).)wja.‘awul).a.uu .\ )’39&3

o)l Cpped 09)5 3 dm g LB e olas B lis TNF-a
09,5 5 (P=215:1) 93> laog)S 13 5 Jogms (P=+/-¥)
b mepe (P=+/0YY) JsuS 09)5 )3 5 (P=/YYY) o ped

(¥ Jloged) 23l (oo

09)5 &5 il Moo &S ol lis osly Julow g 4y

355 0993 41 WY 5l dw g S saloj (o ey 390
¢ P=+/+A) 5)l6 029 (gl pxe gles TNF-0l golaws
5 o 2090 SRog)S oy Sl (g (sizpe (FTIVY
A lis TNF- o golaw > ()l sixe Soldy ¢ guios o
095 1 TNF-0 zghaws yuui (ypyiy o FEYIVE (P =+/-9)
A5 odnlie gyl yed 09,5 3 o] gl e 5 S8
Tolaw (29)5 (903 Sy (wyp S (29j t Ggejl B

VP9 5ke ) o)ledd ¥ 095 /i pur (Sl 3y pole olKisls aloxo

yv.


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 )§i3 J4¥151 L OV PISTYRVE Y

O o9ejl o B (905l L

A\
23: Y0 T
% t
X o I -
| \Vi I I Y,
X e —
\%: A2 i
?
% /8
4.
3

g 5

& Comd I3 dme gls ¥ <0l L 4 s I3 dxe gl

(P +1+0) 9)l> 5 J S 095

G2 ¥ g b oy 33 TL-6 gl s Y 13900
hlizes (slo 09,5

oS &S Cunl 0dd (1SS Sl 3,850 gols b g
Y Ol o (il o) il el (jln 5 (aglie
iy (WA) 395 o (odle DBl D Y g by glhlew
Wle (e Spesle Sl Gl by s
(sByg Clled ( Slows Clled daaSels )58 68 ol ¢ il
28 o )3 et s Gyl ol g o iy e
~45 Comdg 5l plie W5 e et igesgn Glise izeen
Wle (olagygeygn il (b el 3Sdas g cnl ol (]
2 39y Bigern 9 Liuals IS« ouin slagige oo
wglle & it 3o (i) W5 p (Sl Jtue ()] pebats
Aad (2bogeysh (npmke M) 9 JoiisS slaggesen
(V) 18 (o S5 et b Ol I3 4 &8

@2 sledsle S 4 S6I5 cdgudl 4ty 394
buwg o @by Sopd (Se Jlil Jldle Sy o
S 4 1S5 Jlinl cage udgudl Grzmen Al (dgud]
P S5l oams JWsl g n )b 5l 2 ek

i S o & S5 s 9950 GLUT4

b sladshe 5l oetd @iy SopS 038 Jos Jsho
(V+) 29 s o

Syl & O o 2 (Gbiyg Colld I 36 talS
gl Sl 3900 (93 gl (liee 53 Pl Pl

O o9eil o B G90jl i

9

\:3': :;A.

B o

:i Yo | T
3 Y/o.

SO

\\2: VO« -

x o Mo o

D

g

SO A

\‘/
o)
0903 Dl 0955 4 Copmss I3 gimo glis

ca ¥ g5 (0bd e 13 TNF-0L golaw lyuss Y 415909
il (sla 095

05,5 £o5 il Haicd s oS oy lis Wesly Judoo 4 4y jo0
Tolaw 33 50 )93 wdn YVl uw o LS laglej oy
(F=XIWP=08) 5,165 3959 ()l dme glis IL-6
GgldS 35 (loj g (y D90 SWog)S (m JolS 425
(F=¥/-aP=/:17) o gl IL-6 zolaw 5 (gl oxe
ol S 9 U358 09,5 3 TL-6 gy oy
osedl @l el 0 osalie g)lom(yed 09,5 5
2 $Piine ialS TL-6 gola (:Sike ¢ g 05 (s
095 5 (P=e/+o¥) U558 09,5 L aalio )3 (30 p05= )05 09,5
or S 295 U osell @ls (P=/ovY) cdb )l
O Sglis a5 oy L TL-6 polaw (295 19 Sl yuis
2 g oime (P<eloun) glompnped 095 )5 axy g L
095 5 (P=+/VY) JyiS 05,5 (P=-/NAY) 51> sloegS
¥ Joged) wsly (o > (rmeyet (P=/o¥Y) o2 p08

s aidn 03jlgd Sl el pole iagh Sl s

Cunglie dagi Joloe (0 jolaSUS Bpae L olyon oSy
cow db L s 0e Y gg bd by ;0 dawsl 4
duglie 53 (i pei=g)ld 5 (ped g)ld (slrog)S 5> i (g

21 a8 g o 4 S8 055

YWD s ) oyl Y 0,93 /b (K s f,lc olKisls aloxo

YV


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 )§i3 J4¥151 L OV PISTYRVE Y

PR SBpae ujee 4 (YO) 25l 2 8L
9 595 Jood cage (oByg Sliped boolyen oy jolaSU
TNF-a 50 (2ol b g 0035 cdgusl Camwlas o158l
2 el ilcwlesly (alsly e a8 g plgus] 4 Cuoglie
w5 pae byl el ) 0sd plosl Slalllas Sl Sy
0285 (V8)cuwl e39 olyens TNF-00 polaw isliél L
5 o «LMd pped Eo A lo o 1y Gladss 3 dgng0
> Sl (e 0)93 Jobo

Sy e ada VY b ol ol gasw mlo
4 e sl o)y b oolea (jlonisiaglic)
lie A5 Y g cobd a4 Lo yldye 3 IL-6 polaw ials
b oLl 5 1 TL-6 ales 51 bl sla S gl zolaw
Cobw ialS el (bsyg e BT Cpien amd o ialS
& Camlus dgupp el Coled o &S 54 o IL-6 So5
(YY) 298 (oo JUbgail slaJobo (a8 pas d9st0 9 il gu]
Sliyed b oSy 0 Ot SUsb (ilsn (h)ye Oimen
2 abls seglis b (giled @l pei plodl I iy eglds
SUU shaw (YA) Kin yio S slo,Slis ials
o Caglio il «SeomdS JuS > JUzsl LIL-6
853 pudgilio Coamdy (LS pis 5 (ot pd (0lged]
(V8) cual olyon (Bl oV g9 culd & Uiee

Alse @l <8l I (i IL-6 (UL gshaw
Closis w5 Sy ol o oy et L
Sl Y g5 b ohles 5 3l 33l 5 TL-6 cdale. (YY)
Ao 5 4 (V) ) pudgilie (it Sl &S L (e
OiglSUE o8 b olyen (agliomjlon (oS 5 iy pe
& Cuoglio dgupp 4 IL-6 ials b Wil o pils Guis )
Orped S SeS Y gy cobd 4 Ui (slaidgajl pdgud
b cnyed &5 ol L 992 pols Buios ©gb bl ) oS 5
sloyBile 5 gl g (bl Glacadgion s92
il olyed a4 K00 ol by 4 Caws Jglae
2l

$S03l8l pae &y ¥ o i laCydgiste dlos
O57en) (dges] & Conglin drwgs Jolgs (slo sl )0
xS0l 550l (o 5 clomdl Cumwlus GIUT4
2 Slg o 50 gl 4 Cuoglio IS 31 g0 glayeS

0B Gyae boohen (B Gl G lyie
5 (GIUT4) J5b (slogsy ol cob ojslalstls
oy g Rl am ) Gl Coles 138
of U2l g ogs 8 il SBpae 4 Cales 3 g 0ad (s
5 Slony sloaisly b ass ol (Jb ol b ccalosys 5 joxie
YY) cls Jlsen ohlSen 5 JUiS 5 o)Kan
ONd (pyed dtan Cuda oS Ldb L es 5 JliS
2 blixe x5 cdd bys Sl dsp Ve Lo cus b
2 oglle Lol a8 ai sl Jlb i ol ooy o 2
Ol 2 SIS S Glp ped e g OAB (398 (S
SLb g s sile (6500 oo Jelge 2929 <o)
Slaoon & Jate o 5 3 o S o 0
ol o ot a2 S50 1) 628 Slessld g Lewll
on cdld g gl bdaly )5 pad 5 as @l W5)S
(i 0y0) adllas )50 Cumer > gl &) (93905 U g5 (o
ool oyl sladely (03,5 p el g 03)S el
OBAS S b (6550 ol b g (w9 e (A (g g5)
21 G
Tolaw b pxe LialS imed oyl 0> slaaidl
ol o clale 355 (Sl dlas o o] (g e
ial3dl Lol Lite duy o s 4 &S WS o Iy i3l
Osxed (V0) A3l (o Sl Sgle (pl (e gaw
ol RS g R cage b))y Oloyes
o olen 5 ollo 35 b ohlen 5 Szl
ol B @l b plen (W) dgde (B
oy oo Hlas a8 Wy ol o Kea 4 Conraads
3 1) IL-6 5 TNF-00 gdaw ((gteglio=(slsn) (oS
b ods o o5 S5 0083 e TNF-00 (YY) a2 00
5 0dj po w1y oddodly cuiS Sllae sla Jolw ;3 pgus]
Jisl s L) S5 pedslio s ola liies @
oS 00D Lo yima S o e gl Sidlpws
2 gl Caglio S92 crge maliune e y5b 4TNF-
I byl pf oy sl lay SRl Bk Sl o 0900

YWD s ) oyl Y 0,93 /b (K s f,lc olKisls aloxo

vy


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 )§i3 J4¥151 L OV PISTYRVE Y

s el WSlen ¥ ogg cobs 4 Wi o481 sy
B3 1ia 080 (SIS s ol 4y S 5

(13,48 9 S5

collol Sl oKzl > W) aneS Wl b s
IRJAUM.R.EC1398.020 o)las b cuisgp ol
2ol o bl )3 & (ool )8l a8 5l by oy Ll plosl]
5 S logans (5ot sla Sdge)l ofsg 4 Lzt (5 lSen
Do oo (SID,u8

&l 2,3
LB (i (5155 655 gun Alio ¢yl A

References

1. American Diabetes Association. Classification
and diagnosis of diabetes. Sec. 2. In Standards of
Medical Care in Diabetes 2016. Diabetes Care.
2016;39(1):13-22.

2. DeFronzo RA, Ferrannini E, Groop L, Henry
RR, Herman WH, Holst JJ, et al. Type 2 diabetes
mellitus. Nature Reviews Disease Primers.
2015;1:1501-9.

3.Rao M, Gao C, Xu L, Jiang L, Zhu J, Chen G, et
al. Effect of Inulin-Type Carbohydrates on Insulin
Resistance in Patients with Type 2 Diabetes and
Obesity: A Systematic Review and Meta-Analysis.
Journal of Diabetes Research. 2019;5101423.

4. Morino K, Petersen KF, Sono S. Regulation of
mitochondrial biogenesis by lipoprotein lipase in
muscle of insulin-resistant offspring of parents with
type 2 diabetes. Diabetes. 2012;61:877-87

5. Ormazabal V, Nair S, Elfeky O, Aguayo C,
Salomon C, Zuiiga FA. Association between
insulin resistance and the development of
cardiovascular disease. Cardiovascular
Diabetology. 2018;17(1):122.

6. Seufert J, Kieffer TJ, Leech CA, Holz GG,
Moritz W, Ricordi C, et al. Leptin suppression of
insulin secretion and gene expression in human
pancreatic islets: implications for the development
of adipogenic diabetes mellitus. The Journal of
Clinical Endocrinology and Metabolism. 2009;84:
670-6.

S8 b sl dge3l 13 019 4 @S iy e 9 e
@ odiy] Olilas 4 (edlgiin ik ghy Camd dladi pl led
g sl (0bd slagdgel 3 Jelse ol (5pSojluil jghate

ol L dies ol )3 (g Olidod

S S5 4o
ooy dmn 0djled a5 b ol ol iaeh el
Psme Sl (255ladSTE Bpas b olyen (S5
2 (TNF-00 5 IL-6 ¢ pid) cpdgml 45 Cnglio dnwgs Jolge
4 0SS Cuto )BT 4 dagi b ad Y g5 b oloye
Sypo ¥ gg by @ We A3l JoSe lgie
sy Syl Cute Sl Sl5 oo (oD y9 Ol ya L (Bl ye
S calply sl sl (T ke b ilan 5 <l

7. Fruhbeck G, Gomwz-Ambrosi Y, Muruzabal Fj,
Burrell MA. The adipocyte: a model for integration
of endocrine and metabolic signaling in energy

metabolism regulation. American  Journal of

Physiology. Endocrinology and Metabolism
2011;280:827-47.
8 Guzik TJ, Mangalat D, Korbut R.

Adipocytokines-novel link between inflammation
and vascular function? Journal of physiology and
pharmacology: an Official Journal of the Polish
Physiological Society. 2006;57:505-28

9. Neustadt J, Pieczenik SR. Medicationinduced
mitochondrial damage and disease. Molecular
Nutrition & Food Research. 2008;52:780-8

10. Bugianesi SM, Ciaravella MF, Marchesini G.
Insulin resistance in nonalcoholic fatty liver
disease. Current Design.
2010;16(17):1941-51.

11. Lim S, Choi SH, Jeong IK, Kim JH, Moon MK,
et al. Insulin-sensitizing effects of exercise on
adiponectin  and  retinol-binding  protein-4
concentrations in young and middle-aged women.
The Journal of Clinical Endocrinology and
Metabolism. 2008;93(6):2263-68.

12. Oliveira C, Simdes M, Carvalho J, Ribeiro J.
Combined exercise for people with type 2 diabetes
mellitus: a systematic review. Diabetes Research
and Clinical Practice. 2012;98(2):187-98.

13. Schroeder EC, Franke WD, Sharp RL, Lee DC.
Comparative effectiveness of aerobic, resistance,
and combined training on cardiovascular disease

Pharmaceutical

YWD s ) oyl Y 0,93 /b (K s f,lc olKisls aloxo

Yvy


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

b3 O3 50 50 Glgmil s Cglin drwgs Julge 0 (ouS 5 (2 o dlid 03)l9 )§i3 J4¥151 L OV PISTYRVE Y

risk factors: A randomized controlled trial. PLoS
One. 2019;14(1):¢0210292.

14. Tadibi V, Behpour N, Rahimi MA, Rashidi S,
Delbari ME, Usefipour P et al. Comparison of the
effect of 8 weeks of aerobic and combined training
on serum levels of leptin and glucose in type 2
diabetic men. Journal of Gorgan University of
Medical Sciences. 2015;17(1):6-13. (in Persian)

15. Rezaei nasab H, Ranjbar R, Habibi A, Afshoon
pour MT. the effect of eight weeks of combined
training (resistance circular - aerobic) visfatin
concentration, IL-6 and TNF-a in obese men with
type II diabetes. Journal of Diabetes and
Metabolism. 2018;17(1):39-48. (in Persian)

16. Ogawa YKH, Yamamoto M, Nandi A,
Rosenblatt KP, Goetz R, Eliseenkova AV, et al.
bKlotho is required for metabolic activity of
fibroblast growth factor 21. Proceedings of the
National Academy of Sciences of the United States
of America. 2007;104:7432—7

17. Glaister M, Hauck H, Abraham CS, Merry KL,
Beaver D, Woods B, et al. Familiarization,
reliability, and comparability of a 40-m maximal
shuttle run test. Journal of Sports Science &
Medicine. 2009;8(1):77-82.

18. Kanaley JA, Fenicchia LM, Miller CS, Ploutz-
Synder LL, Weinstock RS, Carhart R, et al. Resting
leptin responses to acute and chronic resistance
training in type 2 diabetic men and women.
International Journal of Obesity.
2001;25(10):1474-80

19. Shahidi F, Pirhadi S. The effect of physical
exercise and training on serum leptin levels. Razi
Journal of Medical Sciences. 2014; 21(1246):1-14.
(in Persian)

20. Jurimae J, Jurimae T. Plasma leptin in female
rowers: relationship with body composition and
performance parameters. Medicina dello sport;
rivista di fisiopatologia dello sport 2003;56:293-9.

21. Fedewa MV, Hathaway ED, Ward-Ritacco CL,
Williams TD, Dobbs WC. The Effect of Chronic
Exercise Training on Leptin: A Systematic Review
and Meta-Analysis of Randomized Controlled
Trials. Sports Medicine. 2018;48(6):1437-50.

22. Rahmani ghobadi M, Rahmaninia F, Mirzaei B,
Hedayati M. Effects of 8 weeks of aerobic training
on Agouti-related peptide, appetite hormones and

insulin resistance in overweight sedentary women.
Pars Journal of Medical Sciences. 2016;14 (2):1-8
(in Persian)

23. Kishali NF. Serum leptin level in healthy
sedentary young men after a short-term exercise.
African Journal of Pharmacy and
Pharmacology.2011;5(4):522-6.

24. Conraads V, Beckers P, Bosmans J, DeClerck
L, Stevens W, Vrints C, et al. Combined
endurance/resistance training reduces plasma TNF-
alpha receptor levels in patients with chronic heart
failure and coronary artery disease. European Heart
Journal. 2012;23(23):1854-60.

25. Moller DE. Potential role of TNF-a in the
pathogenesis of insulin resistance and type 2
diabetes. Trends in Endocrinology & Metabolism.
2016;11:212-7.

26. Silva CMS, Vieira-Junior RC, Trombeta JCR,
Lima TR, Fraga GA, Sena MS, et al. Effects of
aerobic and resistance training of long duration on
pro- and anti-inflammatory cytokines in rats.
Revista Andaluza de Medicina del Deporte
2017;10(4):23-36.

27. Shehab M, El-Kader A. Aerobic versus
resistance exercise training in modulation of insulin
resistance, adipocytokines and inflammatory
cytokine levels in obese type 2 diabetic patients.
Journal of Advanced Research. 2011;2(2):179-83.
28. Hopps E, Canino B, Caimi G. Effects of
exercise on inflammation markers in type 2
diabetic subjects. Acta
2011;48(3):183-9.

29. Pradhan A, Ridker P. Do atherosclerosis and
type 2 diabetes share a common inflammatory
basis?  European  Society of Cardiology.
2012;55:831-4.

Diabetologica.

WAR Sl o) o leds Y 093 /S0 u S 3 f9‘l‘ olKisls aloxo

YY¥


http://journal.jmu.ac.ir/article-1-336-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

2L 015 50 53 Gulguil 43 Canglin dawgs Jolge 0 (oS 5 o2 o5 diid 03319 5T /0 Ken 5 y99 0o

Examining the effect of twelve weeks of combined exercise with
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Abstract

Introduction: The balance between physical activity, medication, and daily food intake helps to regulate
blood sugar in people with type 2 diabetes. The aim of this study was to investigate the effect of twelve
weeks of combined exercise with Canagliflozin on the development of insulin resistance factors in type 2
diabetic men.

Materials and Methods: In this quasi-experimental study, 44 men with type 2 diabetes (mean age 25-40
years) from Tehran city in 2019 were randomly divided into four groups (n=11) of control, drug, exercise
and exercise-drug groups. Combined exercises were performed 3 sessions per week, 45 minutes for 12
weeks. Subjects were given 200 mg of canagliflozin for 12 weeks. Blood samples and anthropometric
characteristics were obtained before and 24 hours after the intervention at 12-hour fasting. Data were
analyzed using two-way ANOVA with repeated measures, t-test and Bonferroni post hoc test at P<0.05.

Results: Results showed that 12-week training-canagliflozin administration significantly decreased leptin
and IL-6 levels in type 2 diabetic men (p=0.001). Also, the levels of leptin (P=0.002), TNF- o (P=0.004)
and IL-6 (P<0.001) were significantly lower than the pre-test.

Conclusion: Regarding the benefits of canagliflozin as a supplement for diabetic patients, it can have a
more effect on the improvement of diabetes and related diseases.
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