[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Iran]PP

Iranian Journal of
Physiology and Pharmacology

=

Bl 95 S aig p g (& 9 g MiR-223 (miR-1482 O gk
Gl L (559 BLAY 5110 Jluibo (b3 30 0L Lo b (59 Shes Sy 503

Yoalie M bl 5 5 1) Lo e S el

Oyl oy o8l (i yg pole g (S Cany eaSily N
Olrl s sl 48> g (38 oKy (o359 pole 9 (S ST 09)5 Y

VEeY olaye VF i pdy VFeY olbye & il

S
llis it & oS Slllae i 4S5 VYT (ol 5 0aiSS 6 glazi, 5 RNA (MIRNA) LRNA, S :3ud ¢ dine)
4 axg b .lod)S o)Ll diej cpl > LMIRNA (a8lie il & cunl osds plol (Bla 51 L8b codud i bl 0 1550 (Jose (slo)S's 5l
0L cnd b JUasSl ol poi cdleio > slopuapmand 9 MIR-223 MIR-148a wlyuss aw)y pobs ddllae GBua i) opl )0 Slallas 24008

29 Bl L 3y 8L sl Jlusks b5 > (HIFT)

oolol g (Blal g0y (gpe eyt p SIS YO BYO Lyl Sy o395 (a3 L3) 3l 5 g L3I sl (Jlo 70 -F+) Jlusle 0 V- 3, (s,
adn Cuin jldm g 8 Colo YA So3 (ladiges S0 pands S 09,5 =V HIFT Sl yes =) 09,5 93 4 (VOzmax) (5jlep o)le5 g (oy> oy
ol lssS b (slaiygesl i 43,5 W isge]l 55 s coims s MIR-223 MIR-1488 (sla asls Ly sslite & HIFT byl
4 odlatwl Wodly o 5 a4y i jolaieds (S ytigr (ouie Qyﬂ 9 diuod (5 (ANCOVA)

{p = +/++%) MiR-223 (p = +/-+)) MiR-148a slawsls o 1) (o)l dme LialS ye3 09,5 HIFT Ol atin cutn jl o (AL
203, odaliie S 05,8 4y Cannnd [y HDL-C Iy sixe (]38l 5 (0 < /oY) JgyiaadS (D= +/++¥) S (65 (p < +/++V) LDL-C

&y St sl MIR-223 MIR-148a _ogas 4 L3la b Lasye cMIRNA 35 5 (28l b aiilgi o HIFT @by ol Vit 2 oS doegis

D9 (e dgutg el (Boye (B (Sl F g5 Cobd Jro etund o3l (U lagslon 6 Sl b dliwgits g 0dd (93 0

g pomd MIR-223 MiR-148a (Bl HIFT cly yoi 1 gl sWojlg

She Y I8 L oigngn) —Jomls clile iald
& b g pand —Jgpads clale [V V] cwl o] Lol
Ol olas do Sl b il (Sul L col Sl e TS
ol b1y (Bl e odmnd s b sl Wilgs o °LDL
soltedy & Slllae [V ¥] a8 o baye by jl o
owd ol dbml S Jese sb)ljle el

% High-density lipoprotein cholesterol (HDL-C)
4 Low-density lipoprotein cholesterol (LDL-C)
5 LDL particles (LDL-P)

o

Adoddo
Blol &4y oxie (g5l Bpae GialS g s> I Gl 4085
9 Mg B b oS alpd ogde (Bl g g
sl V] cwl olen o sl Byywl
Cogu codend ud olgie b (ooded ud 5 (JSS 3
cod V] cawl Bl ol a8 cul oas aslis " gjlw
L oohen (TG) "apjudS g5 Vb clile alys iz

! Dyslipidemia
2 Triglycerides

hzolfi@tvu.ac.ir, Hamidreza.zolfi@yahoo.com (ORCID: 0000-0002-7905-2588) :clse Jgtume B st ss*


mailto:hzolfi@tvu.ac.ir
http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen § cuSls

HIFT by p08 Cilce MIR-223 4 MIR-148a &l i

sboasly I (iliseo glgl g conl (Sglie slags)lon oy
Sz g ooy |y (ol Slojply (Sl yrne (o ye
Splie syl il ()9 collad b basye il
Sliayed o onl o [A] aimd 8 b cov ]y 0p
obgS s slooygd b as (HIT) YL s b gl
Ay deb o auie byl o Colpwl g LAb § e
dg) Oldlas ax ST [A] cusl 03,8 Ll 095 @ 1y (oL
g edos dgp sly HIT liyes b dlal, )5 (50
dyg0 ) (eSS SleMbl Lol 3)ls 3935 YWS 5 > [Sobe]
S 4 85 0 Joawl g i B (2 po3 0ged ol U]
oo ymd 53 Caol Ggyme (HIFT) Vol cwuds b (g0, Slas
Olypes Jold HIFT (fjes by [A A 23k (s
Sl sbegld wle (JUisil) o) Slos 5 (pgtix
Oy 3 edlazel b Sl 3595k ccrhag Wle) ()l lucss
olye &) ©ilpaiy hlwg o (ahde bl wb) g
Sl o HIFT [& 0] bl (s il Loy Jlio
Cogll g ilpr Sluyed Gob jl (hatess g (63Sles
cohw 2 1y Sls Solol wlg o g 2)b a8t M
Silr Sluyed pbxl b duslie > g a2d 0 1) iz
Ao )D g S oo WAs 0dg8 i Ll el S
Iy Boye — 8 bl 5 gplilas] wwyid ol
e 36 led o 5 o S5 g 0dniS S
JUisSl o pes sladoly a5 cuwl sads )55 [A] 5yl
b &5 Wbl dbj Cad b wlyses oYL e gl
2 A& sgd 0 pbul YU LSS L cpped ol o e
@ (YVY) hlSer 5 (il alie ol adlas 5> dily oyl
cutn CBliio chund Fye 9 MIr-204 &lyuss 136 oy
Din Jsbe ooy 3 Vb @ad b gl el pes tin
Soups el Gl ped opl &8 W58 5)l55 5 adlhy b
5 03033)SesS eizmen [WV] 25d00 (95 S e
YL s b (6,Skos (3505 586y &2 (Y4YY) ) So
5 Oy 3 2 Ere 9 APOB (I-ADOA (oo zgla
Gltin cuin plool & 13,5 oIS 5 sl tiddle ob;
o gohw wielle 065y gbpe o olyys Gl
B9t coMloo b basye Jalge g 0ad 1S5 slayasls

10 High intensity interval (HIT) training
11 High-intensity functional training (HIFT)

¥V

CLRNA  lgcas  RNA S,
9 Cuol 00 iy yai WgilS'e VA-YY (gols oS ouiSAS e

b oS by mggiom ghaw (e b |y 0 ol
23l o V] a8 o mulas MRNA a5 )l
St ol Sladdas 5 lyons 18 b dlaly o ol idgh
Dg>g0 Slalllas CJLJ u»lw‘).: Ll oA fl?u‘ LS)L"BWW
Jogcdsw 5 22 gdshe pled 5 aswgi ;> LMIRNA
alas cpiz [Y] )0 odgep | soe (soulal A5 (22
s s GMIRNA il L alKisle]
Obe) b boSons Jlecdgw 5 JopdS jlisgiess
oS wadas slay; ol LMIRNA - ol 0] wles S
dox 5l [F] WS o J5 Iy LDL g HDL  pudgilio
ISapend 05,5 ol MIRNA ) [F] cwsl MiR-148a
ATP & atlg Al lae omd sl gy o VB oS
Cool sloiad Jlisl G o5 w5 o ke ) (ABCA-1)
3 5955 i |y HDL S 5 Jsbo Jysiuls oy o
VeVl 3980 HDL 4 Jopunls ol il el s
Sleolass a8 Wlodhy Sl (8] s (s paw
ol 1y Jg S jiiwge MIR-223 ak> 51 s MIRNA
£l wS e
B14 puglSsl sty SUTR 4 logitws MIiR-223
WS S5l ol e 5 dpde Jeate (SRBI)
&S MiRNA ol e Cunl oads ooy L pioen

S wlals  iyli5 58 adles pais

5 MIR-148a (4>, [F V] am3_e Liulsél |, HDL-C

ogedgw 5 0F Ol sbaly (Sales jobay MiR-223

g S Jio) (Sdplie Jub b g plal cpaix 5 ],

sy sdieds)) Ban Wl o cplply S o el (jgd)
Iy v asl o5 ool a)lse g (otdmd Copa

(B9 Clld bl g (S8) S Mol (3L )]

s pials g Bl gl ol glaal I (S plysa

5 MicroRNA

" Low-density lipoprotein receptor (LDLR)
8 ATP-binding cassette transporter Al

9 Scavenger Receptor class B member 1

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

o sogei] (BMI) Y 5y 0355 (sl g a5 )5 S,
T 4 395 slajlae wargl ol D (g Sl
okl Sge plgier Hi5 Ve Clbgly S8 o I g
pyd g aiclo VY cluds aebl o Sogejl ind Ll
5 b b by @yb > SbBT jgas aslnls,
Ty dalitiny pizes 5 (PAR-Q) Y S) S
diasp liwe yegdle [IW] 155,5 ueS5 |, PARMed-X
25 0sd dpbro adllas 350 aigei (TEE) Mailyy, (555
g alslie b5 b ub 2ol i ja Ll w3 ol ool
D] w2l (5559 ©lisjo & bgsyo o (g IS pu slox
5 o 2o oll g (ol &ty I 3dg0il e
SNl Y gy 9ol L &) (VOamax) cs3lse ol
Yo 0w b ooSdas upes (V095 90 4 (392 0ud
L by Cluds Xud puads ]38 055 (V9 (HIFT)
NSy b Eopd | M win o by aaby (gjlulus]
Eord 3 JB (dm dleye 93 ) (Sb Sladiges g A
AT 3 G TA 5 (sl b 1) (03559 Slig el 090

o g
HIFT (oye5 JSSon Sl dodlygid b 3ilas
el JSSgy A plsl i )3 )l dw (2563 09,5 g
SMidny syed JSgn jl pol G 53 edliul 350
o IS5 & e [V 08 aslizd 5o 5 Ve
Ol ab &S e Gl 05,3 Hla Jold &5 29 onds
ol 4 Ol el cud b pldl Vv Jgds 5o e 03l sy
Glae 39 HR g RPE>Y Gl b cuw 2 oS Doy Ojg0
HR (s 08 plul (VT2) ™ clasges aibuol oo b
)5 pll Slae JSSgn by 4 VT2 Gilhae cpyed
sl 4290 Cund (gl ABE Yo g2l 358 jolate oy
@l el G plypo e b e sl S
ke s plasl 1 am )8 o bads 4@ 8 VOV Ge

12 Body mass index (BMI)

13 Physical Activity Readiness Questionnaire

14 Physical Activity Readiness Medical Examination
15 Total daily energy expenditure

16 Bruce test

17 Smith

18 Second ventilatory threshold

b duolie > &Sl & an il (Jlocpll [VV] e o dgupo |,
&b 2 sl o)l ile o Sllas 03208 poes
P L HIT Gl ped g (eglio Sl ped ¢ toliiwl Sl pod &
S s Slalllas wilosly gy HIK5 5 o 4180559 e 53
sl sl HIFT Gl pes gl oy 4 aS 313 2429

0505 dioj ;> Slalllas 9008 &) a8 b cggeome )
9 LRNA S0 oo alpss » HIFT @l jes (6135 51
9o Sy Cun Slaygige (So2glume ddagil (pien
Oliyes b o gladlae Sy o) slagls
0% 2> Ees 9 MIR-223 miR-148a , |, HIFT
Olysd ol aivd Ban 1 ads 8l Wbl 05 awyp
09 b Sped) Sp 9 MIR-223 mMiR-148a
g gl Jleslen 65 3 HIFT iy e

L g, 9 390
S5 o8l b (020 des Bulod S pols B
28l Sl & 29 G9eil G osell Ol
131 35 5 (IR-KHU.KRC.1000.160) _ingss 5> !
IRCT20220816055719N1 o,lass 4 il olojl,l5 35
o J) JSitze ol s (g)lol amly .y ploxl
S 03 el b (Bl as)le 4 Mol g L3I (o)l
s ¥r YD o abd b oo g0 0 p SekS YO U YO o
G 4 9y slajline g (Jldpd o (Jlogle)
—l g ileacise claglen 4 Ml pas (Vi el
G55 Uil (Sl = gMae slag)lmal gy
h pol G @i & (2lp Jee g ilow bl
k) JoSo Gpae pae (Vo wad Hl8 o hedCuwd
pis g (o 9 S «San drospluslas dagyaliy
Sl U8 aan & Gdedy 28 (gols (slag)ly plaie Bpas
2 phate &850 pas (Y Bais SS9 l2l e 9 8908
@09 Gt 9 Kepd (F ol (89 lijel
Sosleazr sl imgly 3 GBI aeS e 331 oo
iy e o 3 (AST @i 5 4 bl o Soge]]
sl Gbaid 5 o35 el 5 e
e > Sy Ll Bl sLal b s plosl b,
TS Cae Sales duly S5 e U9 ol
Sliles o cpalbogls ¢ 5ol sla gy 5 Blaal ol

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

HIFT ol o Célee MiR-223 3 MiR-148a ¢y

sby s L LSl by jel slads cin IS5 =Y Jgaer

Sl rLiAUfymauiﬁ Sldad r}bud_}‘mau‘iﬂ
BRYY
A.:JUV' r}vd}) 4.:JUYI' dﬂﬁ)ob
BISG Lol Sal) ol Sl Ll BISGR (e 05 S8l ol Sl L8
(e IS b Jos
S5 A S Jeed b s o SIS A Joes b e
sde Ve 4+ 4B Sau5asS sl + SOy b Y SO
(’.5-"°.9J§
A:JUY‘. rj..»é_ja @UW @j""(f‘é)ﬂ)
)\Jgj-\ &wa\éj)rg )‘JSE-\ E’:"’\ngjf@
JSSA Sl T 5 K JSSA Sl T 5 Kt
BESAN o5 b e Sy XS BECAN 30 R o
OLSS 0 Cas ,0) s (OS50 Cas )
po 035
@U\ﬂ' f}vé}} 4._.:L:Y‘~ @,ﬂ&l@)c\)
)\J.KS'\ gﬁL{CﬁLAJJ )‘JQ'\ gﬁLgC,.i:S::
ASSA A Jes b e U JSSA Jos b o
DSV 4 gl SoopasS b+ S Y Sy
eoler 05 f
@U\ﬂ' f}vé}} 4._.:L:Y‘~ @,ﬂ&ﬁ'\é)éb
B Y Bt Y
JISSA B I g e JSSA ST Sl e s -
SRR 5 b S S SIECAR S S S
4.5.;5:" r)..uljdjlm
v .
2> VJLRW Lacmg&n;_cﬁp-b:.w\
433 Y/0 Wbﬁww
433 1/0 Mbruw
¥F—0F dxaw Y JL.: Y 0)9.) NY-Y JL.: ¥a ul).:‘ d)}lﬁla)lﬁ 9 d)gjy).ﬁ 4.1.’>r.a


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

5| 2,50 o> ¢ (Thermo Fisher Scientific) usSso
g Sl bl ) 3y0e bglse w9 wis, 1) RNA
bslio (g -1 ooy yidy oo Vo ore &y i o
ol > llope aw JSgp Bl jiw Caa 39
o3> 5 (o)l jguiS” csle —Analytikjena) Jsologe s
sl lo; b ons aislo CDONA (sladigel coles ,5
6l o5 ol as > =Y+ 5,8 ,> Real- time PCR
ilwoslel als o G Real- time PCR slool 5l L
oBawd > BTy e 5 85 pbnl bdises
Sy olyeaas ol Roche s csls light cycler 96
g5 5 plogl MiR-223 5 MiR-148a _olazs] jaly
5 colgyd el odd 03,91 ¥ Jgdn 3 olaid! (glayesl
g il lilinl (lp MIR-UB a2 50 () cudgiy) o
Cawddy (godld ulwly coldl )0 .0 oolatwl Bua o5 olo
Ct Sk glolis 5 Real- time PCR Ty 5l ol
Jo5S 05 o (MIR-223 5 MIR-1482) Gua 55 4 by
Fold ) a2 e 0f & camd 05 Ol Ol ilosoS oI5
oS pj Soge 4 YEE oo s ol oslizul L (change
IR VRS

ACHECE (i 3,30 ) C (1 =5 3)
AACE =ACt (ka5 3)50 digei) ACE (1S aiges)

2880 = )y X &g 4 e ol (fold change)

bl gy,

Gll £ ke Syg0 4 00l (5slen (sloodly
09 b (s pslaie & NAd Jidod g g 5l
(P> +/+0) ws odliwl Shiggymlis g0l 5l odly mojos
Sbyie $9) S pide Sl (yn jolaie 4 (pinen
S 0903l {ANCOVA) LuilylssS” Jilos (g0l ety
45 olod A5 oalitl g pbiny (i (9ol g Aluen
s 33 5 YD 4 SPSS l5éla s 5l osliel b Lo Lo
LAl plal P> o fod gyl e

g oAb s /A0 5 4ddy VAT Gde 4 old cwS HR

el SS9 & Canl S5 4 piY el s o yed HR
(O Jota) s Lal aien cuias Cde &

RNA z! 5]
Tripure Gyee 51 S RNA  zlscl jslated
oWl Roche ¢S,5 csls isolation reagent
Jodlljses 3k (Roche, Cat No0.11667165001)
Oxed Job 33 &S Cyaopds Wb odlatwl el ¢S b
954 1y b Jsbo TriPUrE (gjlulie GByxe igas 30 b (gl
s RNA (S LS a0 oS o oy5bs |y bajlls'ss
4 pylS (9381l (e 29d (oo Lais wiges > DNA
Ioom 29d (o Gemiyile belke S ojlas
st ol B S = sl 6w ol Jslowo ¢35 gyl
(omb) 308 36 g ddes Sl JB S (VL) Sy
DySee B R B gl e dg S VL6
st Jglg ol b Cowy bt ) 2 ol 58 I RNA
9t S B 5l Jlgio jsb & (3590 9 DNA 253 oo
gh o M S Gy ol b joi IS
SLRNA  coas 5 coasS  guad jolaleds Colgd)d
NanoDrop ND-) Nano Drop olKws jl ol !yl
céle  (2000C, Thermo  Fisher  Scientific
b g s oolawl 1,0l same <YLl Thermo oSy
o> y8 ol Sl s> =Y+ gl ;> CDNA i b;

ov9y & MIiCroRNA 4l 2bj,l 9 CONA 3w
Real- time PCR
dged osls 5 clale ub asuie | ax @bl
(STL) Los) 4 Sas oloj JBlis 53 o0 gl 5l RNA
<S8 s CONA i ¢S Jodlygiwd il 4 Stemloop
«s" cDNA « (TAKARA Cat No. 6130) oujle
Gy pglale cpdy D has Cul olul g sland g
2 Jole b g axily RNA Jgase j RNA clil
Gy e N polie /Y CggySie 4 i 4l CDNA
o o STL SJel s San V 3l 25 S0 Y DNTP
e il sl lySan 10 i 3,0 MIRNA J

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

e 5 uSs HIFT ol el cdlece MIR-223 5 MiR-148a &l s

Real- time PCR 5051 5 byl Jg =¥ Jou

(03) 5541 (Sequence ) JIg5 5" 3' (1050 bp) (ssi55) J55 Jsb
_wsSee MiR-148a  GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGTCGG_ 3 ¥q
5y MIR-1482 GCTAAACAAAGTTCTGAGA \a
woSee MiR-223  GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACTCA 3 ¥q
9y MiR-223 GCTAAACCGTGTATTTGAC \a
ol 5 008 ol o el 81 0 loys el asl

09, FIPeN )l sl ).:L» 9 S ]amy A,u]yu;a LDL s Ao <) &S sl UL‘“" " L;’U?")T C"l'“"

D] d9d ol Sass MIR-1482  bpulS 55 cJoyiuls LDL BMI
BV psisesS 55 o 4l Su » MIR-148a win Cuin ) e iyl 05,8 0 b idgej] MiIR-223

@l ) d9be ol omdl €8l g A5 ) Bsas 9 )5 G isine LialiEl e HDL yslis o tals HIFT 05

W ogdge agige 1 MIRNA (ol Gl eel Gy Gllos pizmen (¥ o ¥ Jodn) cuwl 03,8 lay (P > +/40)
PP AV o)l Joyads Sl 5 g b 3 ke 25 Slopes Jls 4 & 15 talie uibylsS oo g0l
oS wulas LDLR ¢l auitue J,u8” L MiR-148a BMI (s doy wolia iy molie ) (slatin cutin
MIRL48D oo o coogboey ol 035 ) ol e Ggls (2 ped 09)5 MpmalS s (Joymads HDL (LDL
LDLC ghw o8 5 28 LDLR ol Rl el iy o) 5o sy J8 0 L (p > +1+0) loiin

S g S 4 cbllan B Gl V] 3900 Lol 5 MIR-148a yolie (ped 0)53 pladl jl o (wicmen
Blrd 2 en s on BB e MiR-L4B ol b sine gl )5S g iayed elb 0g)S oy MIR-223
4 oigh Jale (nlon (omgg) S5 cod alil] Oygo 4 ¥ ojlad Jod 3 a8 (0> +/+0) Cawl atisld 3959

b izan 15l (SREBPL)™ \ Jgyil Loosksti yunic
1> LDLR MRNA Ly 45 sy o 55 & coldllan 5,
1Y) 395 welais SREBPL L ¢ s ig, gk
S ol gl (RCT) ™ Jg il osSne JUis
le o 3l p Gaee sladole oS ol (b
(%5 ol o bl 1 g diy 48 & g ,Sle (sla ol
Dgdge @3 ggdda ol Sl g hao Bk I L Wb ged
ol RCT 55 s HDL (sl i oy et j1 S
S5 b HDL @l HDL e Jg o5 o [V5]
AL oBgpaadsl O 3 agdsiud 5 Jgpds
S, (ABCA-1) ATP & atuly AL lié oxims Jlisl
sl ol b o HDL S o 1y ol 5 Shee
HDL 4 JgydS ol hodwd sl dajegSle > s HDL

Clyess Cygo 4V 9 ) o)led slajlges 53 g o ol
sl o5 03,4l (fold change) L
& )

Gr Clmd e gl @S DB
5 MiR-1482 Logas 4 3 L Ly <LmiRNA
GBlie (g5 SloSonss) Sr owes 9 MIR-223
9> adllas cpl g b Jlsle b5 0 HIFT ol yes
Goo Ny HIFT cluyes b o col Slidos oyl
J.wb ('-_UL.: o 03)5 = Ls_91> b Ia,.:),o L;meiRNA
Pl bbre Hials oed 09,5 &5 o i oo
W53, 4,55 ok SO MIRNA ¢y

Baos wilizes sl uSgpan) B 5 JgymadS
9 LDL L o1 o> JopiulS 395 o Jiti LDL
Sgé ol (LDLR) LDL 68,5 bwy Slg o o5
05555 3 JasiadS 5 203 VB (g5l Jstus 45 LDLR

19 Sterol response element-binding protein 1
20 Reverse cholesterol transport

¥5-0F daxano Y Lfl“" A% 0)9d AAEAS JL.: o) ul).:‘ d)}l;u)lﬁ 9 d)gjy)ﬁ 4.1.’>r.a


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

HIFT s i cuta jl i 9 Ji8 o ggail (020953l 5 (Sejolyn b lasedo -V Joua

o 092 0995l osesloda ) -
oS pe 3k Gl £ il 3kl Bl £ ile 09 ol
\SY[5 £ ¥/ oS 48
\Eo/ls £ VIY Js (3o s5l)
¥Y./AE5/IA RS O
YA 50 Js (Jb)
o cp<.fony At/ AYIY £\ JY S 039
< ofeey
P D= -/-0v AYIV £ /A AVI¥ £ 513 S (5559
. / R /e YE/Y YA YV/A E ¥/ B Sy ey
e
p= D= /v YoV £ Y/ Yoio £ /A JS (WS
o< FP<fee) Yaa £ y/o Y\ £ y/E e S 035 el
< ofeey
P p= /YA VR YLV £V U558 (cyorie 5 p5okS)
*p=./-f YEID £ VY R e bpan iaeS) ST
< ./\Y “ Z
P p=-+/+A I ERTE YA/ JyS (aids e 5ol il o)

29,5 ol (Ataan 5 90i]) seilim 5 cseilii o Psine Cali sl 0ad ey Liled 3 uiliel Cilyssl £ Sk &gty s 03l

{olysS” el y5e)

HIFT @l yos dtdn cuiid jlan g b8 opw (052 &y 9 MIR-223 MIiR-148a y0lie (,Slo duvlio —€ Jodo

o 095 09031 om 09031 Ly ; L
; ; bl Bl ol £ ile 3,Ilias] Bl ol £ ibe ©
st d st lilil Blyoil 2 b 3,l0lw] Slpzeil £ el
e s *p=+/-.Q Y E Y YV /Y Oyiye miR-223
P p=-/-a Y £ T s (s 0l)
. Sp<fon) IR F IR AERA e miR-148a
P p=-/ovy VA Y VY £ LY I8 (s o)
N Sp< il WSV YV Vav/a £ 14/4 e LpelS (55
< ofe
P p= /000 VAVIY £ £\/§ WA/A £ YA/ S () e e Suke)
o<y *p=-/of ¥a/) /¥ YA\ ¥V O HDL-C
< . . e
P p=-/-00 YO/¥ ¥/ YEID £ YIY s (= o3 2 25 )
e *p=-/0 NSl Y10 W £ Yo/s Oty LDL-C
< . . e
P p=-/vs VOV/A £ FY/§ \OAIY £ ¥Y/5 Js e nesie)
N Sp=.feey \EV/a £ \Y/A Vaa + YY/Y O Jomals
< ofee
P p=-/vvY YY-/A £ YIS YYUY * FY/¥ Js (e e S k)

O 0ol P (Led (5 903l) 9il 5 O9e)] Ll O I Lsime Sl ¥ Ll s 03y isles 5l Cilsul 5Kk g 4 b o3l

oY

{b)lgsS Jebos (y903l) (29,5

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ol o Célee MiR-223 3 MiR-148a ¢y

28 ) g2y clize (Jiligpend odipS (pi>
@ @ parie Sbpasille 5 S cla Shy el
ol 5l S DYl bdsbe & Jgyads il sl
SR-BL .cesl (SR-B1) Bl ouslSl ysive) lboki s
HDL-C pudglio ,5 4 casl CD36 odlgls | spuise
ssbar SR-BL [#] ol i o] Jlasl 5 Jgymals (s5lusy
Jo S 3l LRl L 1) Jg S usSae Jlil cute
adlhe (paz b [P O] S e il pgdie &
g e Jato SR-BL 3-UTR & lasiituo 45 MiR-223
ol e ead ol ol 5 WS ke ol ole s
15 [8:5] 3950 HDL-C (3Ll Liulsél cacl MIRNA
HIFT @lyyes 51,0 MiR-223 polis o pols adlias
oEelS L a8 5,8 bl cor glgiee W <l lals
5 435, oy ) SR-BL 5 1 (s )lee 1 MIRNA ol jyolio
@l b gls cpl a0l Joynalds (lushy (al33l el
63, 555 &S Cul gw e (YoVF) oh)Ken ¢ ool
o Slgiee Vb (nB9p b (B @) jl (80 0)jy pials
a4y b PA] was jials sl by o 1) MiIR-223
GRS Jelss 31 (o pdl allne 3 la igesl g (ilS
2 s b 539050 39 LialS 4 e e |y MIRNA )
inej opl 53 eddplnil o Hlay Sldllas aer gl Jbopll
ol 5L (s b Oldllae &

AVAREE DJJ“"N:

W oy s

i

i bl MIr-YYY Sl &Y o
%

ogeil

Gy de»  Spsody MIR-223 Ly s =V log0d
3 095l 9 o9ejl i Al ye 93 s ,SSLy * (Fold change)
O ol S35 o 5 (295 19, i) Alisn (pe3 09,5

{2955 o yeS) 28lom (pgajlimg Al yo )3 US89 (305 09,5 92

2 Tabet

oy

:i AV O =5 -O‘J“‘S

=

T 7

3 v —
o

3

%\ K Y
j A o o
b s s
g’ O 5 % f
. ol s
£ R 2

3ol G g3l
alej

3 sl 9 Ogeil i Al ye 93 @l SSly * (Fold change)

e e # . s .
O g5 0L T iz 5 (29,5 (190 yeid) 28l (oo (3305 09,5
(2955 O i) 8L (o0 903l g Al yo 53 SS9 (e 095 9

Yoo & usl ord by V] As (5y5,6 HDL
» HDL-C alaw 5 a8 ABCAL L, miR-148a
LDL-C/HDL-C caus dam el g 03l (iols8l 1y 5,5
[YeF] 5 0

ssbay MiR-148a ABCAL 4 LDLR 5 ogMe
(o acdaw > U i ple 3FUTR it
N odsedl b oas@l 5 5 AMPK PGCl-o ales)
adlas 5 wizym [W] amd e L3 G |, (INSIG-1)
9539 Sloyed Jocpll s eaomis polie ol Sl
) dso Bl 45 a5 MIR-148a Lolie ialS cel,
dyise |, HDL-C il 5 LDL-C ,plie ials
@l b @l (ol 25 an g ol o)Ll sl gl dusga,
ol &5 Cusl guen (YoVY) hlen 5 Tidbl B
5 LDLR &)l obas L miR-148a ko szil
(Ye¥Y) ohlon 9 Mo pimed [F] cul ol o ABCAL
L MiR-148a Ly LIl 45 15,8 o)l3l (5)gpe llio
[0] cesl olyor LDL-C iljil x5 5 g LDLR _zals
@ Jb ol bl o o 58 b B mls b &S
ol 35 e ol yd (g Ol

2 Insulin induced gene-1
22 Bhattarai
23 Su

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

8 725 4o

LialS U 1l e HIFT iy yas 48 oy o ylas @
biye GLMIRNA (35 5 lS eies 9 (22 Oliee
dope el MiR-223 MiR-148a ogas 4 4 S L
N nSoda b sk ol g 0ad (9 (2 Sbagyes
)b ¥ g9 culd Jio (oo (g il (BU slacslow
A A i ogd (oM dgug el opd g (Bgpe
sl i by S 2l o0 HIFT 1005 45 s o
W8l (oot g J S

Sl 3wl

DBy o (gl b S il e GuiS
OF/NOSY ojlacis 4 (B loub)dl ol (dlas,s o3
b ok ol plosl )5 o8 Glus (olod 5l dowg (s Bl o
Ll Joe @ St g a8 03,5 (550 1)

& > o,

OB S gh S

DI g 5S b (b g e (1) w0l
plsl i} 1 b (b 5 (ptle] sla)ls calie
Sl ) np )t sed SSgn b g sl sla)ls
Syed JSSgp e sl g

&l Cows 508
1. Vekic J, Zeljkovic A, Stefanovic A, Jelic-lvanovic Z,
Spasojevic-Kalimanovska V, Obesity and

dyslipidemia. Metabolism 92 (2019) 71-81.

2. Pirillo A, Casula M, Olmastroni E, Norata GD,
Catapano AL, Global epidemiology of dyslipidaemias.
Nat Rev Cardiol 10 (2021) 689-700.

3. Agbu P, Carthew RW, MicroRNA-mediated
regulation of glucose and lipid metabolism. Nat Rev
Mol Cell Biol 6 (2021) 425-38.

4. Ji C, Guo X, The clinical potential of circulating
microRNAs in obesity. Nat Rev Endocrinol 12 (2019)

731-43.

5. Fernandez-Tussy P, Ruz-Maldonado |, Fernandez-
Hernando C, MicroRNAs and circular RNAS in
lipoprotein metabolism, Curr Atheroscler Rep 7
(2021) 33.

6. Bhattarai A, Likos EM, Weyman CM, Shukla GC,
Regulation of cholesterol biosynthesis and lipid
metabolism: A microRNA management perspective.
Steroids 173 (2021) 108878.

3 3929 b Gl pebal (el odes 08 s
Culld 5 Jstwd Olyuss DNA - oo Jolis oS
ol ol dw wldllas Sy G [V4] Atz MIRNA
soxiSwabats DNA (geudlie (ogadas g 039 Jols 5
oot 3 So [Ye V] ol LMIRNAS ol oo
sdiny sbedgbie HIFT by )38,80 Il
59 (Ogted Ggmdliiol gl) COA- JLzwl aile o] 5
Sly & col (pgdlie ) pigste I —ijgiol-ol
NV cwsl p9p8 2 b S8l (Sial Mo
sl ey GHae CBl p e Sl 5 oSy
Ol 9 DNA (gedlie 08 5 jomol 8l o slacdl,
i e dsgents VA ¥V am3 o5 MIRNA
Elywis § 86 Il g MIR-148a 5 MIR-223 &
L@l ol 08 429 ) 08 2 e o g
Cosl g (Vo) lSen 57 055095 (Sl o gl
9 My (95 S &) e g MIF126 fly oy 2 oS
MIF-126 o dem0 Gl g Sl yas 5 53,8 LblsS
addlla > [YY] 3900 (193 hd &5 w8 Ol L2
S 23,8 I 5 (VOA) e 5 lens (550
Bl b e slo MRNA 3, oly HIT ly e
2B L s adlas ol & [YF] amd00 yui 3y o5
dgaome Glalllas 4y a5 b aeme 1 .Cuwl gw o bo Buii>s
b5 ol MiRNA § HIFT olyyes olyst b abaly )
Ao gl 3 1y sy Sl 5 25g a5 Ll L

el o

7. Su X, Nie M, Zhang G, Wang B, MicroRNA in
cardio-metabolic disorders. Clin Chim Acta 518
(2021) 134-141.

8.  Andreato LV, High-intensity interval training:
methodological considerations for interpreting results
and conducting research. Trends Endocrinol Metab
11 (2020) 81-87.

9. De Oliveira F, Paz GA, Corréa Neto VG, Alvarenga
R, Marques Neto SR, Willardson JM, Miranda H,
Effects of different recovery modalities on delayed
onset muscle soreness, recovery perceptions, and
performance following a bout of high-intensity
functional training. Int J Environ Res Public Health
4 (2023) 3461.

% Donghui
26 Dimassi

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohlSen 5 cuSls

HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

10.

11.

12.

13.

14.

15.

16.

17.

Feito Y, Heinrich KM, Butcher SJ, Poston WSC,
High-intensity functional training (HIFT): Definition
and research implications for improved fitness. Sports
3(2018) 76.

Zolfi HR, Shakib A, Valipour A, Effect of eight weeks
of high-intensity interval training on miR-204, serum
glucose, and lipid profile in men with prediabetes.
Yafteh 2 (2022) 91-105 [in Persian].

Kouhgardzadeh S, Valipour-Dehnou V, Molanouri-
Shamsi D, Effect of high-intensity functional training
on serum levels of ApoA-I, ApoB and lipid profile in
elderly men and women. FEYZ 2 (2022) 138-146 [in
Persian].

Gibson AL, Wagner DR, Heyward VH, Advanced
fitness assessment and exercise prescription, 8E.
Human Kinetics, 2019.

Smith LE, Van Guilder GP, Dalleck LC, Harris NK,
The effects of high-intensity functional training on
cardiometabolic risk factors and exercise enjoyment in
men and women with metabolic syndrome: study
protocol for a randomized, 12-week, dose-response
trial. Trials 1 (2022) 182.

Pfaffl MW, A new mathematical model for relative
quantification in real-time RT-PCR. Nucleic Acids
Res 9 (2001) e45.

Luo J, Yang H, Song BL, Mechanisms and regulation
of cholesterol homeostasis. Nat. Rev Mol Cell Biol 4
(2020) 225-245.

Singh AK, Aryal B, Zhang X, Fan Y, Price NL, Suérez
Y, Ferndndez-Hernando C,  Posttranscriptional
regulation of lipid metabolism by non-coding RNAs
and RNA binding proteins. Semin Cell Dev Biol

IATA]

18.

19.

20.

21.

22.

23.

1(2018) 129-140.

Tabet F, Cuesta Torres LF, Ong KL, Shrestha S,
Choteau SA, Barter PJ, Clifton P, Rye KA, High-
density lipoprotein-associated miR-223 is altered after
diet-induced weight loss in overweight and obese
males. PLoS One 3 (2016) e0151061.

Cruciani S, Delitala AP, Cossu ML, Ventura C, Maioli
M, Management of obesity and obesity-related
disorders: From stem cells and epigenetics to its
treatment. Int J Mol Sci 3 (2023) 2310.

Garcia LA, Zapata-Bustos R, Day SE, Campos B,
Hamzaoui Y, Wu L, Leon AD, Krentzel J, Coletta RL,
De Filippis E, Roust LR, Mandarino LJ, Coletta DK,
Can exercise training alter human skeletal muscle
DNA methylation?. Metabolites 3 (2022) 222.
Barrén-Cabrera E, Ramos-Lopez O, Gonzalez-Becerra
K, Riezu-Boj JI, Milagro FI, Martinez-Lépez E,
Martinez JA, Epigenetic modifications as outcomes of
exercise interventions related to specific metabolic
alterations: a systematic review. Lifestyle Genom 1-6
(2019) 25-44.

Donghui T, Shuang B, Xulong L, Meng Y, Yujing G,
Yujie H, Juan L, Dongsheng Y, Improvement of
microvascular endothelial dysfunction induced by
exercise and diet is associated with microRNA-126 in
obese adolescents. Microvasc Res 123 (2019) 86-91.
Dimassi S, Karkeni E, Laurant P, Tabka Z, Landrier
JF, Riva C, Microparticle miRNAs as biomarkers of
vascular function and inflammation response to aerobic
exercise in obesity? Obesity 10 (2018) 1584-1593.

Ol $39551e,8 5 (S59)g0 b alme


http://ijpp.phypha.ir/article-1-780-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

L Ken oS HIFT ey p08 Cilce MIR-223 4 MIR-148a &l i

[ Research paper ]

Alterations of miR-148a, miR-223, and some blood lipoproteins following high-
intensity functional training in overweight or obese middle-aged women

Amir shakib®, Hamid Reza Zolfi?, Zhaleh Pashei', Leila Moradi!

1. Faculty of Physical Education and Sport Sciences, University of Tabriz, Tabriz, Iran
2. Department of Physical Education and Sport Science, Technical and Vocational University (TVU), Tehran, Iran

Received: 27 July 2023 Accepted: 5 August 2023

Abstract

Background and aim: MicroRNAs (miRNA) are single-stranded non-coding RNAs containing 19-22 nucleotides.
Research investigating the molecular processes underlying obesity-induced dyslipidemia has revealed that miRNA
plays a conflicting role in this scenario. As there is a need for more research in this area, this study aimed to investigate
how high-intensity functional training (HIFT) affects miR-148a, miR-223, and blood lipoproteins in overweight or
obese middle-aged women..

Methods: Twenty middle-aged women between 35-40 years old and overweight or obese (BMI1=25-30 kg/m?) were
randomly assigned to two groups based on their fat percentage and aerobic capacity (VO.max). The first group
underwent HIFT exercises, while the second group served as a control. Blood samples were taken from the participants
48 hours before and after eight weeks of HIFT exercises to analyze miR-148a, miR-223, and blood lipid profiles. The
data was then analyzed using analysis of covariance (ANCOVA), paired t-test, and Bonferroni post hoc tests.

Results: After eight weeks of the HIFT training program, the training group showed a significant decrease miR-148a (p
=0.001), miR-223 (p = 0.006), LDL-C (p < 0.001), triglyceride (p = 0.002), and cholesterol (p < 0.001) compared to the
control group. Additionally, the concentration of HDL-C (p = 0.001) increased in the training group compared to the
control group.

Conclusion: It seems that HIFT training can improve blood lipid profiles by affecting some obesity-related miRNAs,

especially miR-148a miR-223, and improve health thereby preventing diseases caused by dyslipidemia such as type 2

diabetes, and cardiovascular disease.
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