[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

Ol ‘5.3]3.5 &Ll g a5 pole alxo
V15 Olxio AP+ F Ll o 6yl cpimmy Jlo

3 1L-6 s VEGF ggbauw 51D (ymolisg JoSto bl 3 b of yois oy s Jlg yisl (ys 99 i A 3G

D (yolis g 99005 (51l U3

TSgmge shazdem Lol dagane g Sl

Ol e peodld o oDl o131 o8l ¢ ppiteasld axlg o Slusl pgle 0aSitils ¢ (Lijyg pole § (S Can )i 09,5 ¢ sb)yg Sg D byl il )
Oyl e peieadlB o oMol o131 oSl ¢ piiadld amlg o Slasil pgle 0aSiils ¢ (Lbjys pale g (S Gy 09,5 Ll 1 Jgtune o0 g5 =Y
habibian_m@yahoo.com: 5 xSl Coy

Oyl e el o oMol o151 oSl ¢ ptealld amly o Sl pole 0aSiiils o L3355 pole § (S Cu )i 09,5 ¢jLusils -V

VESYINY s oy g, VEYIVIVA 2l o &6
OS>

5 9 Sl e 3l g aiil ge e St ol 5 JUbigail o Shoe Pl b Diaalivg 950e8 5 Sl 2 g Al
D polig <l o 9o g bavads Jlg ol g asan A )...;L, ol addllas o Cnl az g5 050 Slodl Sgugy ;o D pueling L o
b oy Dol 9905 b S 525 o5 Olsz (U5 50 (IL6)7 (S ol il 9 (VEGE) B9 e JLbigail 0 ,9356 zolaw

3 o rs ) S Wges gy 4 (Lo YA-TY) Dinaling 09008 b 0)39a8L51 slls (35 T polo aslllas o slagiigy g 91ge
SSNY 5o a0l Jlg il o ye5 i e (o5 5) Dialingr 00 705 5 2005 (50 sloog 5 4 (Bolai joboas canedan
Wi 8 bs do 0 00 Dl b el ol il aaBo O g aion b8 lps oo A A Sal b augo slaads SO
ol W0ged Bl yo (Mol oty O v v o) Diyusling aian 1o LSy (oS )5 05,5 .l plowl i A jo g aan o 4l ¥
Al S 1Y) gy a4 aae A5l s 9 3 1L-6 4 VEGF

P+ V) s gine I3l S 9,5 b sl 1 (5 5 (305 (5Lno,5 5 VEGF (go o b gl ol 5 Al
Olyss o0 ald e b aglae jo gyl goe 35U L oS 5 alslas Lol .cdl (P<</+ 1) )l coe a5 IL-6 Zglaus 4
P<eTe o)) Cnl 009 ol pots o psie

VEGF zlaw (iol38l 4 yoeie Wilgs oo D yualing 8l 0 b g agals Jlg il (augo laalslon 51 GG 5 vy oo a5 4 305 g Amid
Jubisail 5 Slae psts 5 (65558 DAl b S 5 alhin Lol 055 Diseolizy 35aS b 555830 s o813 IL6 2als
el 039 ol por Clpdl alS alnuilgs

D (yeolisg SgmaS VEGF ¢339 asll b5 dL-6 ey lg syl o 05 35l o 31



http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

Son g (saudy dlya [ D ool JoSo cdlps b olyen sy Jlgyiiol ygn atim A 5l A

3 il PBlas i@l 51 (oD lag S9meS
=S 5532-YD (oo sl (V) ALy rusgi (sloy5iS
Ohler 5 (V) Sl D by Cumdg SSLe D (el
@ Fomb oo gobw (RBIS JhS (yme 3 iy Gl
D (rslig 09005 (1) aitan (0)2 9> 5l e e o
P95 B sl lew 9 9 JLbigail o Shes yo PLSIL
oy 0 D pelng a5 Conl ool cawlive .l lad e 38
J3s g Bl Lyl s 90 12 10 00sd ] paligasl
i ol Lt 5T anllae Sy gl (V) ol LA oo
Gl Gl (SeS pleys Sy plsie 4y Wil oo D (el
Alizee Lyl s cod JLS ) ol geslacaST o il 5 Sl
L oobeys ol moogdle .(WV)ogs ad 5 (L o ilage
S Sl o Slis adg oS el D el
Nuclear factor kappa B:NF-) B LIS slaius ;5516 s
09 5 Sl laimgnrdl G 5 207 sladske o KB
JoSo o] bawgi o5 (5050 slopuils wszs onl b
SS9 5 e (257 8L O NF-KB (23 JUSew 2D faling
OF) el o a3l LalS yobo 4y 08,08 o il gile s
3 VEGF oy iolidl cel D fpliyg oopl 0 ogdle
sladshe ;o Guizpe 5 JLbswl Sl e glasle
45 39800 (B9, SBlo DMae sla ok )3 9 Jb JLbigu]
Sl Juigail peo 5 9 (2135, 50 D omaling 2l (S
KQhD)
Ol 39005 g (Sl o bl ousie Slalllas o
el s 4y bl ) ol Yo el ol b ansl o 0l
olig 95aS 5 Bla 4 Mo o3l (10) el s 5 0
L IL-6 asle ol i slageS sule 5l (YL g9l D
IS sloazals 5 oz il (1Y) wims o LS
Gk s G 0 D pelug (ol 03 e g0
o 7 sl o ) D by sl chile
basylo )13 pgd 4 )0 (Sl sladzmale 5 99 oo 0 03
ale ! 51D oeeliny gcddsle olo) (lie 2925
0y Slyed el Dglite LBy Slyyed abauly
sils (o Slaptues 65, » Solie Sl el
() Wl D ey Cndg )3 ST Glie 5 (o
s Sliyed o &S50 sl (B Ceo b il 0l
5 Sl Sl el cnl bl @l oo Fgl) 5l S plare

Aoddio ©

Sl e 035 5 6551 5l (e slalde I 0939l eolinnl
oI el slal & (Bl 59 e Ol ol o 0o
plo ) 5 Sl b ke o)l Syl g coul aisly
e & o g2z 8l el il (il s log S
3 o9 9 plail S aslh caanl (65,50 0,0 gl oo
sloSabauly 5 (plSgaS—gule 00 Sl i a5 col b
el 30 45 0S5 oo 5 1 o nlS 9ol pU &y Jlabeny;
GBSkl s 215, (el (el 4 sl o
iz 8l jo bgdae culyo vl i clalal (V)as o
oSl wle el SlacalSspol by Sy sl
L eBgule S IL-6 (Y)ogi o (Interleukin-6:1L-6)%
39 5 g3l il 5 Sl el a5 conl Al @l
oo Slas 3 odler 855 (oo (5500 5 (b8 sl
ol 56 glaosims 1Sy (uuS i G 5 alex 5l g0k
saled 5 52385 g oliad] Gl Jbs gl sla sk (50,8 Jsd
oasS haw Sl guizee (V) o)l cdBs lacwsad
S 45 el gz il o BT owi S g L6 Lo Cuie
o il Sglie Sl Sl gy (S8 panilSie S Eansl
Tob Sl (Soe (1508 I 50 (257 8L PBlr Sundg
b 30D aS sl pgs 3955 58 1 IL6 S YL
Jubgul o, ;951 slapstyy a5 Conl ool odnlie
o5 «(Vascular endothelial growth factor:VEGF) 3, ,e
Sl g ) el (S, Sl Glaoass
@ oS Ceul olgils ol Ll 5l Sy VEGF-A (Faiies
A5 28l il g 2, 5o S ele G lsie
5 S5 pmrdlie S 5 egill B 5 S5d e 4135
G350 mb Az o b Cldl (0) ol oy <8l o Slas
Sugli ) (Bl b b e sl 4 Sueglie Wil o0 (052
3y Sl sS85 weoie &, Slog wuT ol S
ldlas s s el (M1 macrophages :M1)Y g4
Lia> (M1 macrophages :M2)Y g5 slajlag,Sle lawgs a5
L VEGF-A ol (253l ol Lasre S5 Cans 44 395 00
Sl ply o (Hadlowe S Sy g2 (3l ;o M2 Sls21 3
Lis 1) bl ao bame G lpls oyl oz il
VEGF-A oy cdale LL3 ) 5,15 oz 59 .(8) oS o
G5 31,3l s VEGF-A YU zolaw b o oy o058 asli b
Y A) Sl onls oasline slo Jow ¢ 3l g 59 a8l


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

gobw 2 D ey JoSto <8l s bolpen woad Jlg 5
Al asl D peliyg i glyls Uy 0 IL-6 4 VEGF
Bovgygdige @

~0505) Gl ook b a8 (b olo T adlllas ol o
L Jlé e Sloz 057 il plnil S 05,5 b gl m
asle a8 i adlal sl Jle YA LYY o asls
59 o oKl 4y arils daxxl e o3l 5l s Soges]
cmelbogls s 51 Tl i Gl VEe e Jlo o b e
DB g (o yiwd (65 Hged Ghe) 4 o0y T Llyd axl
(JAES 09,5 a0 (Bolal D90 4 e g WD S
toaad Jlyinl eSSy Wb gl cn el
(09,5 52 3 H5IY) Wad e (D eling

N 035 (Pl Shaghy 50 ES L 6l 395 sl slene
Sodlad )5 plate E555 pas e el LS YA L YO G
5 B sle (olow RBIG @iddS ole b (b ol sla
el oAl Sldl il 5 Seildn (S
3 a8 Doy (onS'9,068-Y0 ooy zolaw)D (sl
ol 455 52 sl oslitul iz o2 39 (i (el S Y-
bk 95,0 E5 50 pae iz o2 5 SI0L (JeSe b ol
s bl ez K (udS g (o859 (el
ol el s, oo 35 50 40 anlllae ol isgy axllias
aS sl g cuwl oas 0o b IRCT20190831044650N3 oS
el Lao_sey)'—\ ! IRIAU.SARILREC.1402.307 M=
Geizs 5o Ghagh llpd 5l b o8 Ty aslinls, JoosS
aolol 4y Jiled pac &jgo j0 AT Wog jloe g 8l &S 0
2 o503l il g2 onl b disd gl Gaiod I (5 Ko
JesS 257 05,5 )3 bagiogesl ati ovaline (raghy
ol o a2in 45 4k Sy 1y lolliyes ol 0+« Doy
WS e oo (o @hE Gyo lawg) bl euss
1 055 ole glo cdlad Laid a5) 1S 09,5 slo Sogaj]
Ol ol n odss S 095 5 (Websoe el
@ 1) (Olrlsslps Gilugyls <S58 ol 93 50) (S1yes
(VF) Woged Juo o A D0 4y 9508 (o

Dyge A 555 Sy g 0,5 4R8O Jold (o pe asliy
ol (et g i B 0lyo o )s B0 Cal b e
S Sl g0 Dyge s Jlg il in el el 009
Obpd do 0 e LAY Sal b gladds S LSSV P o
oy B Sad b Jld el pal aids G g acin A3
Whd 53 ped Sd D [ e [S5 e it BB 0L
Loy casl ooy 1S5 # L auiy <d8 (Lo woje Ar gl

High Intensity )asas Jlg il Ol jed plosl ayas Sladlas
Sl il 0,509, SO oylsie 4 (Interval Training:HIT
oo HIT Ll 08,5 lowg Cngummo ] Sy 2L Jdo
ol ylas Wlgs oo a5 598 (0 SIglie (5 oDl Sgnge 4
Lo ol o8l o 1) (Boe ol lacs)lons 5 ¥ 55 cabio &
oal 8, Skas 5 Sledl  HIT @l 56 Lol aws 2als Lo
8 asdllas 5y50 S CLAIIL b Ll b (Sl o
0l el ol Solite SlLSb s92g ol LL(VF) conl az8 $
IR uu)l)f i, 6L®W)b @LQJJ‘ LgL(buaD-Lw
aS Wl ylis o) 5 LSs Jlo Glaie 4 (VA V)l
99 Bl (3988l Glls plsz s Ol ;5 IL-6 sl
S sVeb b g (Gl il asli V0. b ce pus 5STas a0
YE Loy 25T aoys A0-9¢ (glasl 10+ dlng ¥)
OV)CEls g lolise o can A Sow 4 (Sl il 4l
IL-6 Cj.la.w 5 Oglite gz LHIT win ¥ s o
ol yor ailive 5B b Glo o oy3928lal shls ols> ol xss o
U5 )0 VEGF sl coito palais > o2 (V) 0040
Bl ys o0l oud L HIT atis A 5l ey 55 o5
A Jlss & bj Lol slls 5 Glr (loye kg (V0) Sow
TV Slas b8 (bys aopo Ae-Fe ul b o el dian
aan VW oS wobs gl Ko Sy bol el ooy (5158
Tobw p b bogie ©ad b o, ool phie ol e
Pear 0 ez o2 (YY)l el ausl by VEGF
L alegosesl (555 2 ohs & wad (el Slysed 36
(YY)l ol
D el JoSo a5 wols )I58 pddone 1 Sy
8 s e 5 305 Bl b e Sl b
ly S b e el bl Wl o D ealizy 950aS
ools yLas 5 5Tl aslllae S o (YF) L5 Ly oS agais
CLle i gy s MB 3l D eliys JoSe a5 0
Eauts LI (YD) a8 (59 adlal slylo 5 5l of,81 jo IL-6
W ol 2 () D reling 09005 5 (V) (Sl (lgl2
ol ol gledl slo Silis udais )0 Gl 4y 4> g5
5598L5l Lyl 5 3 VEGF ghas &l i i o 5 1L-6
Sl was Sl laerlpwl Jlisl arwg (Sl |
Ky ooy 5 o Blr Sdplie Sl 5l 5,55k
Sl Sl D sy ol b Glojen Il yo o1 (5)lse
ONgs atin A b 4 0 ol aslls e el ol


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

lSan 5 gy g Lo D elisg JoSo <l b olyan ayis Jlg il ygd 4iin A gl V.

Ao sln 55 slag S ol b aal ) o (il )y Jolos
09,5 xplej (helss Sl g09)5 Sluleian Al g 5 ) 0o
S Sy Gleod owyp Slp ez e ad esland
lio sl g wly Condy ;0 it zalaw (g tagg ]
el 5031 5l o piie (sloeSile Sl 2o )0 e
S Bosls m565 (1090 (gmmb Djg0 50 gl S bl
4 35 dmlie 51) (s 0 2 5 melly S S sl s
e sl eslaiwl b g lel Jdow 5 i ol oolanwl 55 (g0
al bl P<e/+d (g ol mlaw ;o VY a5 SPSS 33l
lbd:él.l [ J
5 Sh ooy ALl (i (359 8 Gl (ke ) g 0
Sl 05,5 slaosel D (raling (oS5 00 V0 g5l
ST ygm5T 51 ool gl el st o0l s aalllas o9
S re59,5] SShg (o9 Olwa 00l i (il
Al oo ol Sondg 50 b Sges]

b anl )y i)l Jelos 9031 51 o b lis (ol
ol Sl oz o2 g Ol Sl )8 sl S ol
039 I giae VEGF 4 IL-6  slo jsie (5l 09 5%l 5
dn 45 0l lis (895 0950 (o p @l (Y Jguz) e
col D paliyg b o b olyen b g HIIT aiin A
L IL6 ol a5 > o il (s lsbias il VEGF
0,5 1 VEGF 5 IL-6 zshas Ll 535 olyan (5 lolins ialS
AV Jga) <8l ()l (e iS55

95 2 50 LSS T el Dad 4 sy B () Sl
baicion B )bo as,0 8 Ould 4 il alan [0 o
(TV)ZBL aelsl poss (g0 it atin B g o )5 1Y
Sl a3 ol 09765 b ool (G55 (655 aig0d 1 g Lo 0905
L o Soge)] aeion QB 0l yo Geizpe ad Ll (e e
Lol pes (b 53 9 03,5 (et YV ¢ alal) 51 ooliul
Wse J 7S Koyl 5588 el Yoy s iy 5l eslia
(Y%

o liil celo VY Cunsg yo ba Soges] So5 (sladiges
3o el YA ol L) aan A 5l ey g L8 al> 0 g0
Sz D Syslae meo ,0 (o Al ad> o 3]
Sy b ai 8o 10 o 4 Jo sbdiged sopm (s)lulox
33 ol pr (e 50l Gody il aB30 )0 He0 Yo
srSoilul gl g dezmie o5 (lo a4y -Ar sl
YO polie 28,8 8 oolitul oype eiss (gla e
Clo oS 5l eslitul g 1V by 4 Dimaling (ouSg,000
VI7 Comlas by olal Hea8 il s (ool oS,
VEGF 5 IL-6 ol (izped ol (s 7o (ool Sl
S 8 05 ol s oS b 39 e 5l oolicnal
VD iy 4 cCalus L oz ,eiS (CUSABIO)
A et i (ol p )5 95 YOI g i (Ll 595

b s 5 bl (il g Wosls @98 (o9 (ab
0393) 51 (i (gl 9 g 5l glagyges] 3l ealazal
090313 Gz 5 (29,5 0500 Sl sy S 5795

=S 9,32V “
(20 %0 [0 3 5LSHBMI oaling (o) oy “f” “ ” g
(i kol p S55)D (S 9L5) (e 5l

YV/ YN/ Y VO/- AEY/VF YEN O£ /A0 VEIYYEN Y  \SV/AYEF/A s
YANYEVNF VO/FAEY/04 YO/AYEY/AA VONYEEAA  VSYISYEE/O0 ot Iyl o
YVISOEVNE VE/DAEE/-F YO/F5EV/AD VO/ESEE/YA VFO/TTEAFY SRV TR I
D eslias
o e ey “IANF “IVAA Foss)l
o[- AF < IVAY “/OYA .A0F s )

anly o il ly 56T a5l 51 JolP 55 s


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

who Al e g 8 Gaiod sla e (0295 (rm g (0950 Ol et dnlie Y Jgu

e sl (6,8 ojlail b |y] Q}o)‘T anm _ - _ .
VY Pl Slesas NI o3l G oS e
Aloslal P2yl By

Jna <efee ooy <eleeN L AYIVEEV/EE At T4 vigeto Ak HIT

SN -1 5¥ I S R N A VO A 1Y Y/AYE-/FA YIEYEPY S s IL-6
SAOA el N ooy ,S Niats o IVAZ 120 YIFAL-[5¥ Yievee ey s G el Sob)

AY=YY/ AVY bp<./ .y IL-6 oy vy o095 (o dunnlie

JANE <efee ok <efee

EYY SERYAY I O § SSICRA BV RYI AF-LY

JAVE i) lexeg, S +/eaF

AY=YT/ AYA bp<esoen

L YIOVEN]-Y

VARYARE-LV) & SRRV NAATA: ARVAR RPN A4 % ARVAR Jyas

Yoo /YYEY/AY  VAS/VYEVNF HIT
Y-OIWARNYIYO  VAFIYORVNY S VEGEF

e S 95)
VEGF &, 30,0 (89,5 o dslie

1550 65 el b aaly Sy uilyly 3BT g3l 51 ol P sl Cogmadly S8 o903l 51 ol P23l D cozgs o] 51 Jool> P 330 @

oo (S5g LI L (Sl Llys ;0 VECF zhaw 1 (o))
oz 5 a5 el oadi euslie D el el b
Ll wsdoe come 5 pol> Giod slacusgase
oolS g 3T aalssl (Y- ) L Ken 5 Andrukhova
39505 b anle A glaige (gogno g5l 50 (¥l (glyiome
s Ozorowski .(YA)wis, S 5,158 |, Dipeling 0ai S
JoSo il yo ol aw as wisls lid po (Y-VY) o, Sen
oML G, 50 (Mall G axlg Yo e 590 L S hndS aJgS
S g b Gle ohlew 0 VEGF-A 5 oSt S0 0
25 ol Q) Gl 0391 olyos D3 praliyg uSs YO
s o ezl D pppaliyg o5 ol o ol 5 S
s OF) ojlo a5 oIS, 9 Gbyd (S (g2 ikl
oS Pl slajlesig pollie s VEGF oolas alavly wilsi oo
oSyl slwgen 5 Julignl slo Jobo ;2S5 Joaws )
D fpoling a5 i olgii cpl » odle (YR) WS S
«(Nitric oxide:NO) oST G, sy (so0ly8 5,k
S Bl QYL 5o ) YsSalyg S 0 Slee
VEGF (5 ol el )0 (oote (285 NO (Y )aidy o0
Mg Gl LD eelug 0geS Bk 1 (FY)s)ls
@ e Slgiee g Sl bpe LAl i sla Salanls
S e 5 (S LS NFAKB s (VF) 093 3950 Sl
Pl o2 Ceol (Son D (ppaliny o oy 5l a5 cel (2,
Sl s plyz (TS s 1) Sledl oo 5 (240
Sfbee Skl e 9 Shes dgp Sl D el
a5 cwl oad 58 iz 0o (YY) 098 o JLLgal
&l gy ol 5l s WS oe Jlee ) NFKB e Dol
@3losll o azg BB alS 05 oo a3y Slo (g5l Jld
slys NF-KB/PB5 a5 ol L5 NF-KB/PB5 Lo 51 ey IL-6

G2 45 3l i Gedly S5 slogygesl @l ogdlay

234l o 05,5 VEGF 4 16 zslans sSilie ol yeais s o
053 3l Jolo) o 0g 3 55 4y 9 dglie o)1 0929 (5 obns
Ol ylen Sl woys 5l S (G o 2
09,5 b dslie ;5 (225 slwog,S ;0 VEGF 5 IL-6 sl
Olpeai b oS5 alBloe Ll (p<<e /v 2 V) coul 00y J S
HIT alslos b dalio ;0 VEGF 5 IL-6 zolans o (o 2iny

(\ J.im ‘p<‘/“\) S| cé}.g o‘)..o.k

\&J:J.ZACJ‘,;JJMJ.:
~
4
H
-
.

3 S IL-6
13 = W VEGF
-23 ' I
*&
G 09,5 10 o yuiiie Sl i duo o (1 Silie Al ) S0

A S o e glds aili: & 505 09,5 4 o o ire gl ailitin
S g al ¢ oS 09,5
- °

ol pegs e A 150wy 0yl Gadow o
VEGF gshas 3D oy JaSio cily,o b ol jon by 5 9
wlopy D el el b S o508 olsz U3 5o IL6
IL-6 zsban (falS 5 VEGF (oo, zshaw (al¥l b oS 5
4> ST sl 039y olyen oS5 aldlae i b L
oo b olyon D (reling 28l yo b ogas o ()15


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

lSan 5 gy g Lo D elisg JoSo <l b olyan ayis Jlg il ygd 4iin A gl VY

stz JB Gl 4 poie wiiles (oo (53lem (5559 iy o3
55,5 4 Ul alae VEGF Uil s 4 « VEGF s
o ¢ Evans a5 cool Jljo ol (Fe)osd o5
ot alas il s VEGF  mlil aa (Y-YY)
00 o bl b oy Lol shils ploye () o)z,
ole 51 gy 55 Joous jo LS (e 5 b JLo YO U
(FV00,5 csalian 59 2ol Lol o (s5l90 (3355 o o5
5 @bt Jalse bawg (Mae Sl 51 26 DS,
o dboly JWbpe A5y bp 5 dles S SSl
ok GBS b o859 Sl yed 5l Jole (i RS 0eh
b su> b aS )5l gl oo S oo o) 4 onie oS 50
e Azl )8 g Ogd o0 Sl (NO) S s apnST 2ol 58l
JLbisasl slo Jsbo (FY) 553 o VEGF uie aulas 4y
3 (o RS A5 ALt (393 (995 e (65900 ST
el Jelse . ls Cilisee (sla 2l g o alol jligon Laas
aes 13 5 cov |y 3,0 peadiswil Wl oo g IL-6 aiile
Gl gl 5Pl 55 39,0 @ Ldlae
s Jliol lapuslle 51 (S plgie 4 Sl oo el
Solo i )0 o8 sle alslas alalsy VEGF iyl
OLSes 5 (ouly) polo o0 i b alie 098 Cgmne
oL Oy a8Lal lls (U3 (59, p aslllae Sy o (Y4YY)
WEAL 5 slalag # 5 F HIT (el g5 90 o a5 wisls
Gl b iy B Glyd aoy A0 B A s b clalag
oz o2 (FHcwl 00gs ol jor o ‘5309,@)'] o IL-6 Zglau
3 YL Sy 0oy asli lils ol 3l 0 IL-6 Fahaw ials
Gloale s HIT 105 420 V8 5| ey g po el p,5'sLS YO
Ly (FO) acin Cl8 (Jbyd o3 4 Bud Ly sladds ¥
Foloalag b HITamia A 5l ey o a8lal glls ol
At 8 Ly woy0 A B 0. Jolaw (Jul po (slad s
s Gl anilSls .l o0 9l K35 s o (F5)
G281y rage el (55555 o3 T By 31 a5 0l 952
g 255 (slp (Plae il ol 15 alex jlans o
Sy Slp o Sl p b azale 5l i el wl
$5) 2 78 oz Sl rdge Ol palS 5 S gan
256 5 S (S 20l s JLlissl sla ol
Sl G slashe olass 285 6lp (Sl pias
Il yed (o5 5 aldlae g3 (Slajon 2925 (I b (FY)
Sl al o (i el b eeling 8l 0 9 o
Geiod slo S3sey] 5 VEGF coie nolais 5 IL-6 slas
Sgugs ,o o pl 5 (598 Ol Kly aS cawl 00gs ol o
IL- 51 o230 Sl iy (ol axlanly 4y 65 Cows 55

o Comgndl G o Sl i sle Ssule oy
2 oodd el Sldllae o (M)l oo sl ol
shls s @l Ohle 5l oz COb (s 5 Jol> sloaiges
LQSA 45 W) oolo ul.ma D LJ"'AL"'B #SB)M—T& ua.a.'
sl o5 5 dL-6 Sl i Senle adg D3 el
LS’)DU :UJUQA gSJ )o os)’l.g (\”&) olo u,....bls ‘) g.iu?)...djf
B 2alS LD ety oo il a5 0 ool Lt
3l sla Ghge ;o IL-6 ledl i sl 5 e 0 x$
9 Sl 5l asl iels AMPK el iolidl i oo g
@l w3y 5l 4Bl Gl NF-KB (5edly 58 S o

led (e (YF) 0l Gl slo Ghge o2 <L 0 0z p

Oeelng JoSe il o alan cuie a5 wisly las Jld 8
Ol G (YY) sl 00y olyen L6 mhaws oS
D u.uoLus #55).).3.0—60 Yo o szJLa.A aS o eowlie
5 7 SBdsbe ;0 590 4 il (Bg) 4 |y ILE b5

2o o ualS |yl el g oled! iy slaSalauly
YY)

30 ol dsllae cpl 0 Ko e boaidl alex

Al e 116 Sl asls pals § VEGF oy ke
Dyl g 0gmeS b S39 a8lal sl ks lax Ly ;o HIT aian
pll glojor s (oS 5 a3lae Jloo 4 a5 sl o0y
Al Sl Sless cpl D elsy Bpae Lol HIT
02 (Y1) oL en g 3 SKa1 ol 3o ol b guen
Ao G Fe o Dad b ol )0 o pes atan A aS wols 3,155
Ol o VEGF Fohas iolidl b iy <8 Lyo ooy
dslllao sS) o (Y\)w‘ 00gs o‘ja.b )9 a8l ‘5‘)‘\) 9 dl->
a5 ol edaline s b 93 Lid Gl Glr 5 )
@ ciion b8 Los a0 AO LAY ol LHHTaas Y -
o‘).a.ﬁ VEGFSAJ»J lea.w u.,.al)_el Lv 39y 0 M.d\) feo oon
oeas  HIT 150 5.8 (sbapanilSo 4 ST.(FA) Sl 0592
2 Sree oS5 GRIPB by 5y 5l 26 (215
Iy SMae 4 gdse dlge g hemS] Jlal ( SMae slo s
SR slp slofg ble (Bgye yom (Rllaidn (oo Sone
AL S s o 51 Ll g 2l s 3l
Slerlyd el lasl alold als g cdl g 9> Jols olej
Slyd wiwd 5 27 8Ll e o laa
lpls (Y) 058 o ol3] Gy sladwl 4 (6 yiion SHlae


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

VY

30 09 oo Slpain I sl oals plxil D sl g 9gueS
Scardy b 3l o8l gt Conez 500 Clilllas
D9b plxl s D el g calizes

ISy o a8 ol i ol Godod @l b5 b 4
28l yd Lolyen b g wad Jlg il (23559 (r yed sloalsle
JLbgail o Shoe d5up0 4 oo Wlgh 0 D raliyg (St
L6 Ll ele 2als s VEGF mhans iglél alals,
3979 (rl b 058 D Geling 9905 5 (559 A3LSN (sl ol 3
9 Jubigusl o,Shes 05t )0 (5558 LIS L (oS 5 a3l
] 0595 o] o gl als
S0y g S

Gl 0 ) ol IS el bl 5l s Sy aslllas oy
S5l (o0 ($D0359 S555S ALD) )OS 0T g (S Cellad
gl szl o) L as gol Bl selad 5l by cp
Dgd (oo (S8 5 ST WS (s,
&Lw )5

3,15 9925 (28le (5,15 e

o References

1.Sindhu S, Thomas R, Shihab P, Sriraman D, Behbehani K,
Ahmad R. Obesity Is a Positive Modulator of IL-6R and
IL-6 Expression in the Subcutaneous Adipose Tissue:
Significance for Metabolic Inflammation. PLoS One.
2015;10(7):e0133494.

2. Ellulu MS, Patimah I, Khaza'ai H, Rahmat A, Abed Y.
Obesity and inflammation: the linking mechanism and the
complications. Archives of medical science;13(4):851-
863.

3. SuJH, Luo MY, Liang N, Gong SX, Chen W, Huang WQ,
et al. Interleukin-6: A Novel Target for Cardio-
Cerebrovascular Diseases. Frontiers in pharmacology
2021;12:745061.

4. Dabravolski SA, Khotina VA, Omelchenko AV, Kalmykov
VA, Orekhov AN. The Role of the VEGF Family in
Atherosclerosis Development and Its Potential as
Treatment Targets. International Journal of Molecular
Sciences. 2022;23(2):931.

5.Zafar MI, Zheng J, Kong W, Ye X, Gou L, Regmi A, et al.
The role of vascular endothelial growth factor-B in
metabolic homoeostasis: current evidence. Bioscience
reports. 2017;37(4):BSR20171089.

6. Elias I, Franckhauser S, Bosch F. New insights into adipose
tissue VEGF-A actions in the control of obesity and insulin
resistance. Adipocyte. 2013;2(2):109-12.

7. Loebig M, Klement J, Schmoller A, Betz S, Heuck N,
Schweiger U, et al. Evidence for a relationship between
VEGF and BMI independent of insulin sensitivity by
glucose clamp procedure in a homogenous group healthy
young men. PLoS One 2010; 5:€12610.

OKes 5 sows L, cpl jo sl HIT b awslis ,o 6
il o b oolyen 8 Jlesb sl b wyp ,o (Y41 9)
o bl 5l om Olbes VEGF (e 2 D (sl
Jold 0 pe dalp allae g0 50 a5 isls (lad g5 3ge
BYe o Laddo AD B Pr o 4 (g3lan o pod dlin

dw Jolds (5508 [ yaT (o g didin b8 (L0 300 AD
g At S5 Sy aoys £ B Y b bS5 Ve b e

Cosl 0353 ol yan VEGF shas 33l L D ppaliys il o

0 o9l Ol pl D cpaallgm o yod (oS 5 alzloe b a8
el 5 HIT Slgl ol ee Ld olillas 45 (YY)
2V Sl sledlas gl (ialidl o D sl
dga0S slylo y39 adlal glyls Uy ;o HHT (i b ansline
G5 ol (FA)Cwl sns oanlie 3o D el
ol o g b HINT alilas alawly oloidlas Lty
Lnali o ol ozl (lappnslSo 31 5, Wi o D craslisg
olyons (G35 8Ll Lyl o 550350 g 5 Oledll rals o
s 35 ) 8 copene D asliyy 350sS L
sl psnle ple 6,505l pas yamed olbodsae
oSl 5 € (LSl e n abex sl Sl g 5o F5e

8. Silha JV, Krsek M, Sucharda P, Murphy LJ. Angiogenic
factors are elevated in overweight and obese individuals.
International Journal of Obesity 2005; 29(11):1308-14.

9. Ozorowski M, Wicinski M, Wrébel L, Fajkiel-Madajczyk
A. Cholecalciferol supplementation lowers leptin and
TMAO but increases NO and VEGF-A levels in obese
vitamin D deficient patients: Is it one of the potential
cardioprotective mechanisms of vitamin D? Nutrition &
metabolism 2022;19(1):31.

10. Ip TS, Fu SC, Ong MT, Yung PS. Vitamin D deficiency in
athletes: Laboratory, clinical and field integration. Asia-
Pacific Journal of Sports Medicine, Arthroscopy,
Rehabilitation and Technology. 2022;29:22-29.

11. Dalan R, Liew H, Tan WKA, Chew DEK, Leow MKS.
Vitamin D and the endothelium: Basic, translational and
clinical research updates. IJC metabolic & endocrine
2014;4-17.

12. Moslemi E, Musazadeh V, Kavyani Z, Naghsh N, Shoura
SMS, Dehghan P. Efficacy of vitamin D supplementation
as an adjunct therapy for improving inflammatory and
oxidative stress biomarkers: An umbrella meta-analysis.
Pharmacological research communications.
2022;186:106484.

13. Chang E. Effects of Vitamin D Supplementation on
Adipose Tissue Inflammation and NF-xB/AMPK
Activation in Obese Mice Fed a High-Fat Diet.
International ~ journal ~ of  molecular  sciences.
2022;23(18):10915.

14. P&l E, Ungvéri Z, Beny6 Z, Varbir6 S. Role of Vitamin D
Deficiency in the Pathogenesis of Cardiovascular and
Cerebrovascular Diseases. Nutrients. 2023;15(2):334.


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

lSan 5 gy g Lo D elisg JoSo <l b olyan ayis Jlg il ygd 4iin A gl \F

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27

Al-Zohily B, Al-Menhali A, Gariballa S, Hag A, Shah 1.
Epimers of vitamin D: A review. International journal of
molecular sciences. 2020; 21:470.

Barry JC, Simtchouk S, Durrer C, Jung ME, Mui AL, Little
JP. Short-term exercise training reduces anti-inflammatory
action of interleukin-10 in adults with obesity. Cytokine.
2018;111:460-69.

Vakilii, J, Sari Saraf, V, Khanvari, T. The Effect of 8
Weeks of HIIT on Inflammatory Factors in Overweight
Adolescent Boys. Journal of Sport Biosciences.2021;
13(1): 75-89.

Yazdkhasti, E, Seifi-Skishahr, F, Farzizadeh, R. The Effect
of Interval Resistance Training with different intensity on
Interleukin-6, Tumor Necrosis Factor —o. and NRG-4 in
Obese Men. Metabolism and Exercise 2022; 12(2):255-73.
[in Persian]

Dokht-Abdian R, Ahmadi A.The Effect of Four Weeks of
High-Intensity Interval Training with Different Volumes
on IL-6, TNF-a and hs-CRP in Overweight and Obese
Young Girls. Quarterly Journal of Physical Activity and
Health. 2023;2(1):1-14. [in Persian]

Toloueiazar j, Tofighi A, alizadeh r. The Effect of High
Intensity Interval Training on Serum Levels of FGF21,
Insulin Resistance and Lipid Profile in Sedentary Obese
Women. Journal of Sport Biosciences2019;10(4):449-64.
[in Persian]

Ashkanifar M, Hejazi SM, Khajeie R, Rashidlamir A. The
effect of eight weeks of aquatic training on vascular
endothelial growth factor and atherogenic factors in
overweight and obese men. Journal of Sports and
Biomotor Sciences. 2019;10(20): 29-38. [in Persian]

Izzicupo P, D'Amico MA, Di Blasio A, Napolitano G,
Nakamura FY, Di Baldassarre A, et al. Aerobic Training
Improves Angiogenic Potential Independently of VVascular
Endothelial ~ Growth  Factor ~ Modifications  in
Postmenopausal Women. Front Endocrinol (Lausanne).
2017 Dec 21;8:363.

Samadi B, Farzanegi P, Madani Z. Cardiac Rehabilitation
Program and Vitamin D Supplement on NO, ET1, VEGF,
Anxiety, and Depression Levels in Cardiac Patients after
Coronary Artery Bypass Grafting . Journal of Mazandaran
University of Medical Sciences 2019; 28 (169) :52-64. [in
Persian]

Palaniswamy S, Gill D, De Silva NM, Lowry E, Jokelainen
J, Karhu T, et al. From the Sun to the Cell: Examining
Obesity through the Lens of Vitamin D and Inflammation.
Metabolites. 2024; 14(1):4.

Jamka M, Wozniewicz M, Walkowiak J, Bogdanski P,
Jeszka J, Stelmach-Mardas M. The effect of vitamin D
supplementation on selected inflammatory biomarkers in
obese and overweight subjects: a systematic review with
meta-analysis. European Journal of Nutrition. 2016;
55(6):2163-76.

Jafari Dolatabadi M, Habibian M. Investigation of the
Changes in Sirtuin 1 Following a Course of High-Intensity
Interval Running Exercise with Vitamin D Intake in
Young Women with Vitamin D Deficiency. Iranian J Nutr
Sci Food Technol 2023; 18 (3) :31-38. [in Persian]

Poon ETC, Siu PMF, Wongpipit W, Gibala M, Wonga
SHS. Alternating high-intensity interval training and
continuous training is efficacious in improving
cardiometabolic health in obese middle-aged men. Journal
of Exercise Science & Fitness. 2022;20 (21): 40-7.

28. Andrukhova O, Slavic S, Zeitz U, Riesen SC, Heppelmann

29.

30.

31.

32.

33.

34.

35.

36.

37.

MS, Ambrisko TD, et al. Vitamin D is a regulator of
endothelial nitric oxide synthase and arterial stiffness in
mice. Journal of molecular endocrinology. 2014;28:53-64.

Norman PE, Powell JT. Vitamin D and cardiovascular
disease. Circulation research. 2014; 114: 379-93.

Mahmoud AM, Szczurek M, Hassan C, Masrur M,
Gangemi A, Phillips SA. Vitamin D Improves Nitric
Oxide-Dependent  Vasodilation in Adipose Tissue
Arterioles from Bariatric Surgery Patients. Nutrients.
2019;11(10):2521.

Ross M, Kargl CK, Ferguson R, Gavin TP, Hellsten Y.
Exercise-induced skeletal muscle angiogenesis: impact of
age, sex, angiocrines and cellular mediators. European
Journal of Applied Physiology. 2023 123(7):1415-32.

Popa AD, Nita O, Caba L, Gherasim A, Graur M,
Mihalache L, et al. From the Sun to the Cell: Examining
Obesity through the Lens of Vitamin D and Inflammation.
Metabolites. 2024; 14(1):4.

Kim DH, Meza CA, Clarke H, Kim JS, Hickner RC.
Vitamin D and Endothelial Function. Nutrients.
2020;12(2):575.

Ding C, Wilding, JPH, Bing C. 1,25-Dihydroxyvitamin D3
Protects against Macrophage-Induced Activation of NFkB
and MAPK Signalling and Chemokine Release in Human
Adipocytes. PLoS ONE 2013; 8: e61707.

Lontchi-Yimagou E, Kang S, Goyal A, Zhang K, You
JY, Carey M, et al. Insulin-sensitizing effects of vitamin
D repletion mediated by adipocyte vitamin D receptor:
Studies in humans and mice. Molecular Metabolism
2020;42:101095

Chang E. Effects of Vitamin D Supplementation on
Adipose Tissue Inflammation and NF-xB/AMPK
Activation in Obese Mice Fed a High-Fat Diet.
International journal of molecular sciences. 2022;
23:10915.

Matinhomaee H, Zobeiri M, Azarbayjani M A, Azizbeigi
K. The effect of vitamin D supplementation during
resistance training on the markers of systemic
inflammation in untrained males. Scientific Journal of
Kurdistan University of Medical Sciences 2017; 21 (6)
:89-98. [in Persian]

38. Taha MM, ElI-Rahman Mohamed MA, Hasanin ME. Effect

39.

40.

41.

of High Intensity Interval Training on Endothelial
Function in Postmenopausal Hypertensive Patients:
Randomized Controlled Trial. International Journal of
Physiotherapy. 2016; 3(1):39-44.

Wislgff U, Steylen A, Loennechen JP, Bruvold M,
Rognmo @, Haram PM, et al. Superior cardiovascular
effect of aerobic interval training versus moderate
continuous training in heart failure patients. Circulation.
2007; 115(24): 3086-94.

Kim HB, Seo MW, Jung HC. Effects of Aerobic vs.
Resistance Exercise on Vascular Function and Vascular
Endothelial Growth Factor in Older Women. Healthcare
(Basel). 2023 Sep 7;11(18):2479.

Evans WS, Blumenthal JB, Heilman JM, Ryan AS, Prior
SJ. Effects of exercise training with weight loss on skeletal
muscle expression of angiogenic factors in overweight and
obese older men. Journal of applied physiology.
2021;131(1):56-63.


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

VO

42

43.

44,

45.

. Ross M, Kargl CK, Ferguson R, Gavin TP, Hellsten Y.

Exercise-induced skeletal muscle angiogenesis: impact of
age, sex, angiocrines and cellular mediators. Eur J Appl
Physiol. 2023 Jul;123(7):1415-1432.

Gao J, Pan X, Li G, Chatterjee E, Xiao J. Physical Exercise
Protects ~ Against  Endothelial  Dysfunction  in
Cardiovascular and Metabolic Diseases. Journal of
Cardiovascular Translational Research. 2022 15(3):604-
20.

Ravasi A, Pournemati P, Sarabi S. 'The Effect of Two
Types of High Intensity Interval Training Programs on
Plasma Level of Interleukin-6 and Irisin in Young
Overweight Women', Journal of Applied Exercise
Physiology.2021; 17(34):171-182.

Gerosa-Neto J, Antunes BM, Campos EZ, Rodrigues J,
Ferrari GD, Rosa Neto JC, Bueno CR Junior, Lira FS.
Impact of long-term high-intensity interval and moderate-
intensity continuous training on subclinical inflammation

46.

47.

48.

in  overweight/obese adults. Journal of Exercise

Rehabilitation. 2016;12(6):57580.

Moradi M, Akbarnejhad A, Choobineh S, Shabkhiz F. The
effect of eight weeks of intense and continuous
intermittent training on GDF15 and IL6 factor levels in
overweight men. Feyz Med Sci J 2021; 25 (3) :978-986.

You T, Arsenis NC, Disanzo BL, Lamonte MJ. Effects of
Exercise Training on Chronic Inflammation in Obesity :
Current Evidence and Potential Mechanisms. Journal of
sports medicine. 2013; 43(4):243-56.

Keshvari R, Habibian M. Askari B. The Effect of High-
Intensity Interval Training with Vitamin D Intake on
Interleukin-10 and Lipid Peroxidation Levels in
Overweight Women with Low Vitamin D Status: A
Randomized Clinical Trial. Razi Journal of Medical
Sciences (Journal of Iran University of Medical
Sciences.2023; 30(3):36-47.


http://dx.doi.org/10.61186/nsft.20.2.7
http://nsft.sbmu.ac.ir/article-1-3927-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-20 ]

[ DOI: 10.61186/nsft.20.2.7 ]

Iranian Journal of Nutrition Sciences & Food Technology 16
Vol. 20, No. 2, Summer 2025

The Effect of 8 Weeks of High-Intensity Interval Running with Vitamin D
Supplementation on VEGF and IL-6 Levels Women with Vitamin D Deficiency

Rashidi B, Habibian M ", Moosavi J®

1-  M.Ain Sport Physiology, Department of Physical Education and Sports Sciences, QaS.C., Islamic Azad University,
Qaemshahar, Iran

2-  Corresponding author: Associate Professor, Department of Physical Education and Sports Sciences, QaS.C., Islamic Azad
University, Qaemshahar, Iran. Email: :habibian_m@yahoo.com

3- Associate Professor, Department of Physical Education and Sports Sciences, QaS.C., Islamic Azad University,
Qaemshahar, Iran

Received 19 Oct, 2024 Accepted 20 Nov, 2024

Background and objectives: Obesity and vitamin D (VD) deficiency are associated with endothelial dysfunction and
systemic inflammation. The effect of execise training and VD intake in improving inflammation is considered. Therefore,

in the current study, the effect of 8 weeks of high intensity interval running with vitamin Dsupplementation on the levels
of vascular endothelial growth factor (VEGF) and interleukin-6 (IL-6) in sedentary young women with VD deficiency
was investigated.

Materials and Methods:

In the present study, 39 overweight women (20-23 years) with VD deficiency were randomly divided into three groups:
control, training, and training+VD (combined). High intensity interval training was performed in 12 one-minute
repetitions of running with an intensity of 80-90% of the maximum heart rate and one minute of active rest with an
intensity of 50% of the maximum heart rate, 3 sessions/week for 8 weeks. The combined group took VD (50000 IU) once
a week. The levels of VEGF and IL-6 before and after 8 weeks were determined by ELISA method.

Results: Based on the results, serum levels of VEGF in the training and combination groups increased significantly
(P<0.001) and IL-6 levels decreased significantly (P<0.001) compared to the control group. But the combined intervention
has had a significant effect in comparison with other intervention on the changes of the variables (P<0.001).

Conclusion: It seems that any of the high intensity interval running interventions alone or combined with VD intake can
lead to an increase in VEGF levels and a decrease in IL-6 in overweight women with VD deficiency, but combined
intervention has been accompanied with stronger effects in improving endothelial function by reducing inflammation.

Keywords: High intensity interval training, IL-6, Overweight woman, VEGF, vitamin D deficiency
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