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I(_)Rb(é:ity Method: In this semi-experimental study, 19 overweight and obese women were

randomly divided into two groups of high-intensity functional training (n=9) and
control (n=10). The participants of the training group performed high-intensity
functional exercises three times per week for eight weeks. Before and after the
intervention, blood samples were taken to measure LRG1 concentration and lipid
profile, in addition to the calculation of atherogenic indices. Analysis of covariance test

was used to analyze the data.

Results: After eight weeks of high-intensity functional training, LRG1 concentration
(P=0.027), plasma atherogenic index (P=0.000), Castelli risk index-I (CRI-I) (P=0.001),
and Castelli risk index-Il (CRI-Il) (P=0.002) were significantly decreased in the
experimental group compared to the control group. A positive and significant correlation
was observed between changes in LRG1 concentration and changes in body fat
percentage (r=0.437, P=0.041), plasma atherogenic index (r=0.512, P=0.025), and CRI-
| (r=0.479, P=0.038). A negative and significant correlation was observed between the
changes of LRG1 and high-density lipoprotein cholesterol (HDL-C) (r =-0.569, P=0.011).
Conclusion: Eight weeks of high-intensity functional training in overweight and obese
women is effective in reducing LRG1 and improving cardiovascular risk factors and
atherogenic indicators. Therefore, high-intensity functional exercises can be effective as
auxiliary exercise interventions in controlling and reducing complications related to

overweight and obesity.

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

Copyright © 2024 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed under the
terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others
to copy and redistribute material just in noncommercial usages, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.32592/nkums.16.1.12&domain=pdf
mailto:javadnakhzari@uoz.ac.ir
https://dx.doi.org/10.32592/nkums.16.1.12
https://dx.doi.org/10.32592/nkums.14.4.1
https://orcid.org/0000-0002-9628-2676
https://orcid.org/0000-0002-4616-2166
https://orcid.org/0000-0002-7905-2588
https://orcid.org/0000-0002-5886-988X
https://journal.nkums.ac.ir/article-1-2920-fa.html

i o ool (K 3 ol oS Ao

I S? I ‘f‘r )w' “ G)w “; 0)36
g3 o

s Jolgs b T BL3 41 g LRGI gabaw 3 Wb Ol b 50 o Oby o3 il
G 9. 0394l (81,18 by 30 S jg T S Sl g (B9 5

TS ol ST il Lo jaca T 25 (g0 7 3z (6550 ol
Sl ety e bl ol ¢ glusl pole g ool 0uSiils ¢ 23359 pole 09,5 Uliol:...;l‘

Olel pitas glins olfasls  Jladl ple g Slool aaSiadls ¢ o9 pole 5 (Souten 5 095 bolinl’

Ol el 5 eglaby g (3 oRails ¢ 53559 psle 5 (Faau s 09y bl

Olnl 525 o883l o9 pole § (a5 0aStils ¢ o0 (S3ale 8 03,5

Jrotl Sl <M M5 oSl (Sl psle 5 Slusl 0aSasls (5559 psle 05,5 3o (5,55 S5 2 ghume sdan g8
.javadnakhzari@uoz.ac.ir

DOI: 10.32592/nkums.16.1.12

oSz VEVAY edl o gyl

(LRGL) V oy 51 28 Y-LalT 559 10 oSS olans 1 YU o b (60 Sk Sy o5 136 o) 0 yilo anlllas 5 s sdontdio
29 Glg 5 0jslal s G 58 ST slaasli § (Sge ol s Jelse b T bl

VE-Y/ YR i by gu,b

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

DY ad b o0 Slas (05 05,5 50 4 (Solal &j50n 3lr 5 (5900l )1 519 o atess aslllas cnl ;o 5,1 (b9 el o3l
b s9,Shos Sl o8 (slizl @ atin A Doy a3 ala ¥ (505 058 sladogejl iad e RV ) S5 5 G o :;gi
Sl azli 5 0 a8 S uued Eyped 9 LRGL Clale (5,5 03luil (510 (S5 sloaiged caan A 5l g 9 8 22510 YU o Seise ] pasls
A oolitl laosly Julodsds 525 (gly V& a5 SPSS 138l 5 g uils 955l yge3T 5l o diloee C5s 5] Sl
el (=1 [+ ) Lewsdly 55951 (aslis «(P=+/+ YY) LRGL clale Vb o b (60,Slee Ol po3 atian A 5l o :asdl
sobds J S 05,8 4y Cad (0,25 05,5 )8 (P=+/++Y) (CRIID II LS s asls g (P=+/++)) (CRID I LS o>
(P=2/+ ¥V a=+[FYY) (0 o)z 000 Ol ess s LRGL cldale Ol s s (6510 gine § Cudte (S .28l 2alS (5 )lo xe
Ot Gl sine § (shie Kiwyed b sunliva (P=+/+TA 1=+ /FYR) CRET 5 (P=+/+ Y0 a=+/D)Y) Lowsdly 35551 Lasls
A odslie (P=+/+1) a= —+/0#3) (HDL-C) YU J&> b 59 ngd JgyindS g LRGL &l yusis
Fool sl Jelse 0500 s LRG (22l5 5o Gl 5 (5508l syl 015 50 Vb s b 53 ,Shos Sl i a2 A (g yuS doni
5 RS )0 (S8 st yed S Glsieas il e Vi ol b g3 Mo Sl el g )bl ol e S5 T slaas i
3l S5 Bl g G5salol b b e (2 )lse alS
Aonio

oz 5l Suiedsm slaansld 5l o b alanly &5 WS o L 5
oSz 5l golass [F] sl (21555 5 Sl 595 st
SSles 5 b5l g wload plulid (oyz sshe yo (b
P PN DYREU: = ST SIS
o5 oS geadl o 3,Shac 5 Cagn o Jl ol el sly0
ol paeinl g0l U (Bl b s e Salbse slas Lo o
oolgils 5l (ggae (LRGL) ) (rewyd 5l (8 Y-WIT ut5g oSS
O 5l 8 LSS sleaiels (ol aST canl saicblas xSy
aisbe s lew 5l golaws ;o LRGL ¢ 033, pulass 3 ogdle ol
oo Gl WS 5 (65 o 8 (L)l (Sl rs (e b
odlio 10 LRGL Uas slopunilo 5 0 Skae o Jlo il
LRGL s 5y50 ;0 (s05 Oledbl ¢join .ol onile b anslisls

Of 5 5 Sl Glozr Sublage 55 dlans 5l (S Bl ol
ON O 7 S8k vl G @ead Sl sl RlB1 I e
rae $35 5 S IS G S Vsh ol 05 Lo
5 silie Jalse [Y ] 0o iy a5 (80 5 o0 5YL)
5 Sloy (6l (Splie y09,8 S8 (S5 Jelse abex
ol ol Jole (Sl aijls 2 (Bl 590 50 (S b leiz ]
oz 1ol b baiye (2 )lse 5 55 55 Cals eedgad] &1 Cunslis g5

U] sl JSU58 02 08 s 5lom 5 Bope ol s o
Ol 4 Caglin sl [0 st 1B o)z il o Sl Pl
&S lacs o il g5 g5 Sabs lp Lol Shas Jsle a5 [f]
o Shos pogdle ()2 8L S oo Ll (Sose B 5l 5 07

F009,0 0ae plail lgreay o jls (655l 0,58 Lol plasl lgicay a5

Copyright © 2024 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed under the
terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others
to copy and redistribute material just in noncommercial usages, provided the original work is properly cited.


mailto:javadnakhzari@uoz.ac.ir
https://dx.doi.org/10.32592/nkums.16.1.12
https://orcid.org/0000-0002-9628-2676
https://orcid.org/0000-0002-4616-2166
https://orcid.org/0000-0002-7905-2588
https://orcid.org/0000-0002-5886-988X
https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

1FeY 5L ) ojlouds 7 0590 ((Jlods (Ll )5 (S 3 pale ol il dlxo

Sz 355l 555 Sgon nelais 5 LRGL gulS’ i & 4z b
b ool p3Y (55008 Slindod « By e o8 sl Lo (275
5 039 SRRl abox Sliilize (Siglssed Lulyd 5o LRGL LT il
Do s b asS e Jloel 1) (Sglbie slas Slas o gy cudlad
) o ,Shoe Ol ol 0554 ¢ o559 Dl yol )*‘L 95 sk Slalllas
slasls 5 (gl s Jolse b o] bL3)| 5 LRGL zshas
Iy Gz slo i coul (Sae bosls (pl ailos S gy Seigg ]
I LY PP TRVL S oL CAR VR Ep E SOWIN L O PP PO RCH (1799 5
g0l 1 Byl (05559 Dl yo3 Lo (Bl leyd sl (Sl
SLRGL » Wb s b g0 ,Slae Sl poi b ol anlllae 5l Ban
0b5 5> eyl slagasli 5 (Boye ol b belse b ol bl
Sy @l g )Ll sl

FLETTY

5 o3lobe b b ptes Olids gyl ol oS
POVEY b e 50 a5 09 S5 5 (22 05,5 59 L 093l
5 ollo 005 ol ol asllas (gl anslr 28,5 ol 5255 e
YO L YO G (S o058 (ali b 3lar 5 (p9a8lal lyls Jlab el
3959 slolna 09 Jlo ¥ B YO (w atelo b o ie 2 p SokS
(Sl 5 GlegcS g Slailen 4 (098 Wi G &
Jos 5 Solor altls 4555 50 5 ISl Mae gl lrials nlas
OO B ras WIS i hgFws |y polo Giiod @l oS (2
Do d (28 (ol (slag)ls plaie (13,55 Bras 5 JoSo g5 2
aile A (Beos JSSop 2l G g £90h 5 S atan 7
9 (6l e 5 4LBS olo (B 3 ()9 Sl ped ) plaie &S00
By o9 e

A s 53 Ol 5 Sl el Gy p3l Gl sl oges]
3959 slolone & (@318 5 gy p0 o8 8 GLlbols Gl
dan ples « Sialen aul> jo  wus bl waasls |y Gabss a
5 20t bgasesl gl Gk g RSell slaghs, s
SN o3y atlh b 4§ L:asioy,ﬂ 5l Al abegls,
429 b ad ol ¥ (K25 Sloles 5 0 (S ojlil aagej]
VE gk o o8 clbgls 33 o 5l g ik 4 09,9 slalins o
JBles 5l ool L diged panm iad QL Sagasl Glsiea i
T o iy Sladllas gla yuaie il ojlail S L 5 G Power
elijion p B Sog03] 0 e <JA L plp Glgs g o0 byl
2 &BT jpas asbculs, pd g aiclo ez san sldss aslsl
(s 9 PAR-Q (S S 5 (G colled sl 2 )b
@l gogesl [V F] ws 5 S5 1, PARMeED-X cedbos a5,
GBIV YL ©ad b (g9,5hoe (o3 09,5 99 4 oole (Sl (g,
Tl g9t 5l B alin Sy ol e (5 VY) S 095

55 0 Sy sleaisal b 5 (B welin b ols] ale

\f

LRGL & plaine addle (Jlocnll )10 0929 (S5l 58 Lul o 50
olyd 5 eenl 4l (2l 6 pKeiz jsbay 13l lale 5o
Sl o lon 5l looyins ik o ol eS8 lie (e
St a5 Wilos,S 5158 Sl 0] sl sns (g 5lae
OSes nlplo 13)]8 0925 (Bl LLRGL w5 5 Gl (e (S
5 ,Slese sl 5 Bl 5l 80 gl 4 Ceaglie 4 LRGL oS ol
LRGL gl (j2al33l Slsa> 5 Sl Slalllas .S S Slie
Tsb a5 wlools olas [F] w8 5155 Gl sla sogeyl o 1,
comizmed [Pl il s e sl jo culs olse b LRGL oy
0z $rdesl GelanaST s L2s lag) jles b 9> B LRGL
o3 S ) jeiliegile «Sisd slagh Ol S s
oS sladobe 5 (252 sk (e S5 ol &b 51 LRGL
Sladeal gelanaST CoS pw g oS 3 Fisnd Sue @S L
Slisdod G o Sl b e jeliugila @ b oz
el slrablanly b wioia jsbay LRGL a5 wlools ojlis o4,
Tsban 45 05,5 5L (YY) o)) e 5 L LV L0] el las e
by € pdyiiSly (a9n 5 ol sla,gS L LRGL (oW
Sl o sl 00 (i Shle Dlseas i O 51 5 ool
LRGL a5 08 o slgidun Slalllas ol [A] &5 ool By e 8
Syl s 59 8ulg 5T i i jo wlpdl ol b

Cope 3 Sty LSSy daws (ol Glatd iy 92 L
@lp & (Sa) S DMl el 00gy Bige ;oS Bl 5o
alslae (o335 Sluyed Jold loass (b (55 20l s S
sblye il phize (o550 [Y] aiten g0 a5l oS5 b (gl
Al g ipl Bras GRIE atle lew Cute (M
WS (o0 S5 (Pl Blse Sy pae oS Sl bl sla ey
Sl s, byl o)l sl wlides aSiyl o, e [V 2]
S el 42855 ploxil (594850 (sl 5 Gl S350 (st Ly e
wlos S az g ol 4y ol Kamghy (Filas a5 (a3 slogss, elyil )
Soglia Dl yed Joldo 68 Mo Dl poi Cansl (63,Shoe Dy o3
ol BT T Jom a5 Llug b 5,3 ooy 0095 Cules 5l a5 el
o laeT lgiice a5 Coul egite Sl yes Jolis 5 WS e ooliiul
Jedoas o S5 ol DT 05 Lol g sls oygel calisee sloylSe
5 b 0oy slacdld 4wy 5 datns OS>
Sh Sl Gly elie (3Rl 5 Sl 5 SG35 Sl S oy
03 Sl ey Job yo DY) gt e wslin la ol Gl
LS Lads ) oy g b Wl oo (Sesliie (59,Shes Dl yol
Sl St D] assy sg 1) Sy 9 Slae g ams il
Foe @l SRl (oyz weps 2l 50 (63, Shee Dl yeS a5 ilos S
Lojybe shr sawio o9l 531l Glsiear lyion T 5l 5 ool
De] o5 solial Sledl § Sl


https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

OHSed g pmlas 6,35

o [0 ;0 daBo Ve UVD Soe 4 cddewnS i b ys ke
Y1 PRV SO VIS SUN. SRV R PR SO SR S PIVE PR
ol BB by cpl a4 Shop oogaoe ;o 1) Sl e Cansly oo
aan ;0095 F o0l 3laS 09 O yg0 ol 4 Ol yad g, 00,5 oo
09,5 o8l Jls lgieds ta50,S oo 12l ) 2o ye3 DS > ipgo B ol
5 40,8 o Clpul agds ¥ Sae 4 ol el gl sl as ol
b oo go Cmad g 23,5 oo 2l Ol o3 g0 09,5 513 ¢ s
col il Bloy 58,5 g0 Lzl ) (g o3 O > 09,5 F j0 ol 81 LG
ool aan ;0 a3 Y g U Jol slaazan jo oo e OIS >
ol U poian a2 10 94880 ¥ oulcds U ooy alan o ad 8o Y/
oS 095 o (B9 Sluyed () Jgaz) w485 e )3 V0
W0 1l e caty ol il ey g alolddl

Som ErS 08 Sl (alerdon sloyiie g pSojlul jslasea,
o 9 Tk 9t 5l G el e 90 (b 5 AL g0y Cel VY
Qg 5l ploml oBialesT Joo 50 o A el (SS9 (sly2! 5]
D ABS (95 e el Cpndg o b og03] a9l
Cabis 8y0] £ 55 Soeks il vs pslaaz Sl G (55 gl
a3 oAt 5 00 S eil ploy U g 0 az gy 5 0l (L]

< IYA cowles L (Elabscience, USA) gluil slacas sl eslasul

S 9 (B9 Sl yed 0y90 955 5l S5 cele FA (S el e
50 Xl did S Lz‘s}oy)fl 5l oS anle u‘)’T 3 o el FA
RYoa (025 09,5 5l 585 A 5 J5ES 09,5 5l SE g0 caddllas Jobo
ol isls Glail 7 )by jeam 5l G )) gHlew 9 (5 F) gased
oSzils 55 > pgle 0uSiimghy S| S anl jl e aslllae
oles1,l5 o5 351 5.5 5 IR-KHU.KRC.1000.160 ol 4y o0,l9>
.28 )5 bl IRCT20220128053844N2 o los 4y b

o5 aaliy

2oLV gaa A ose 4l Vb Gad b oo Shee 505 STy
SS90 5l ol edod (G ped SS9 n 23,5 )2 (025 095 caiin
@by VY] s a8 5 (Y VY)Y ) So 5 ool skt iy o3
b ol ) Jsor b s 5 050 SIS o e, F ol e
05,5 0 30V (Gslew b 55,5 lad s asls was b Sl yas
el ke 4 b se U5 Lid s asls lawgy coled
L Glae b8 0lro 5 (paen V51 i b (sl b jLad Spo
Gilhe iyl 8 lpd e 5 05 12l 08 pg0 (lyges bl
Olerd s 25 pll Slage SS90 (3, 41 g st bl
Cond lado s gzl j0 0,8 4T 8 Dyge cpl A el B

s plast om0 5 o Laa> aa B0 Ve U VO Sow |y s

Vb Gads b 69, Slas Ol yod glaancin JSSg, ) Joua

B I) ar 4y g Alid Ol poi B SIe) £99 9 Jol axis Ol poi
o> Jgleg ¥
¥ oy g adl Y & 8 ol
s # (e B oo b SlasSl) SlgSsl oS SiEs (o3 g ©lggSwl) WlggSwl el
IS A Sl Jd b s o S A oo b diw (o
PSRRI AR ©3,50055 sl + S by E]

Ol > pgs 09,5

sy, py 9o sy
NS F Jeoo b gl s, o8 IS5
IS A oSyl S, ASSA

OS5 0 Ceams ) ) -

asl v £y 90 asl v
S5 # oz b cadss S5 #
LSS A e Jeeo b o o LSS A
S5 Veraglin . $950sS b+ S by
SIS > o3l 09,5
LY. SEY by,
K< 5y S5 #
LSS A oSl sl <85> LSS A
O3S B o p2) 1+ Jbomade b oy (5557 oS3 OS50 Ceas y2) 1+
I Py b Jsl azin
435 ¥/0 o lez aiin
aids Y et U ooty atio
aids V[0 i b plis atin

Jhimaso b gy (25,7 058
b5 > pgw 095

OS5 0 Cons ,2) )+

&y 55 0ly
ol 59, 8
Sl Ky
9 % S

&y o5 ol
oz beddss

Foo b oy Sy
Sy

&y 5y ol

B

oSl 9jbele w8 >
W9y S S

og 5y ol il

V0


https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

1FeY 5L ) ojlouds 7 0590 ((Jlods (Ll )5 (S 3 pale ol il dlxo

2 eolawl V# dsews SPSS

basy

5 Jd o G5503T (5 mag95T (sl it 8 failind Bl il g (5 Sikee
o5 8l i gl el oud eols GLiS ¥ Jgamr 55 aldlie 5 e
5 Sresl sloyiie 4l polie o (gjloliae BB g
(¥ J392) 08 0975 anlllas 05,5 95 (s b oge3 (53952508
T s b oo,Sles Sl yad azin A 5 any o5 ol olis b
(5l gime by 7S 09 5 4 Lo (025 09,5 0 LRGL wlile
Jsaz 50 45 jsblan () logei s ¥ Jsaz) (P=+ /YY) cdly ials
Y Sas b g0 See @l pod ain A 5l 0580 cdline ¥
CRIFI 5 (P=+/++1) CRI-L «(P=+/++ +) Lawdly S5 asls
(S sme b (JyUS 05,5 Ay Cad (2525 095 50 (P=+/0 0 Y)
SpelS 65 (Parfee ) Jopnds chile (iizmen 28l ualS
65,5 4 Comnd (225 09,5 ,3 (P=+/++)) LDL-C 4 (P=+/++Y)
s9bas P=+/+ - V) HDL-C zhaws 5 (2alS (5 )l3 sime yoboas (J 05
(¥ Jsaz) il il53l s oline

2l bt 5 LRGL clale lpess (o bl (o p slaedy
o5 ol Lt gl o esliil gmsyey S Oog05] 5| b e
Ao, Ol s g LRGL cdale &l s oy (5 lobine 9 coiie  Suen
F=+10VY) Lewdly S559 5T Lol «P=+/+FY =+ /FYY) (0 oy
S5 W ioges] (P=+/+¥A 1= [FY4) CRII a5l 5 (P=+/-Y0 «

LRG1 clale &y (5 Foe 9 (s (S iz )1
A% odslie (P=+/-VY (r=-+/0#4) HDL-C 4

FoS (Pl g (P39)d Dot pb g Sl s e Sl
o3l Gl 5l ookl b ol g ydS ad (g5 03lil oo
S yeeelS 6 5 05 65503 (Ol 0l c0so3 Ty <555 <)
oBwd by pdiins B9y 4 Vb JBS b o9 nsd JodS
5 ool b (oLl calo wbyan) &8 ,18) oliarbn 301
rSel (Olnl ol sasloml) osesloml cole glaces
Jgesp 5l esliiwl b (LDL-C) (JBS (g nond JoyulS .0l
3o 3l oolisd by Ladly K551 (sl 0 asmlons allya 3
L (CRED | il s asls .ad aplxs log (TG/HDL-C)
b o) JoiedS & ol JodS o Jgoi8 5l ool
ooliztl | (CRIFI 11 Lzl s asls 5 (HDL-C) YU JS>

A dpuslee HDL-C & LDL-C cood Jg0,8 5l

Shgg e oygasl 5l doosls @95 09 Jloy (omyp skiiess
bl slass, daosls @555 (09 srmb ol 5l g 5 0B osliiul
502 G plp oo Slr 0 Ose3l 5 A a8 T IS 4 S el
o atls alxe gl inos Ll 5l b eslizul b il s
S ag9 58] Sl ke dunlia (61 0 ooliiul (SasS1y 5 535 5
oalictul Jitwo 5 (y3051 3l o9l 50 B o3l (STalsnied
ollgsS Sl Sl el e 5l 09,5 90 (slaools aulia sl
& 09931 51 es29,5 5958 Dl (gmyp 81y 9 903l JFS L
S da s ls o s blo ) oy sly b oolitl s
gl o o (oles ad oolitul gmpn (Swpp o

S38le 5 shealedlbl Ldodgay 5o (gly g o sl P<e [+ 0 ()l pixo

o 05031 (5 ymsys il Slasio ¥ Jauz

P ystio J S 09,5 &Sy os (o 0,8
(85 1+ =olay) (45 4= oluay)
AR ARYARE 2T g Ya/AOEFIVE (Jw) O
«[-a¥ AV =R VYL Y (o) 03
-1430 AVIE\ESNY AVIPEEY V- (0 55555) 039
i Yo IV £Y/0F Y/Yadyas 2 PI59S) P00y sl
(&0 5%
<[YAY Yo/ovEY/AY YANVEY/AF (909 yN 22
aiin Al ey 5 S8 0 o goge3l (s y2ags il 5 lordsn polie ¥ Joux
JAS 09,8 &35 os ¢ pod 09,
(i Ve=0luai) (45 A=0las)
P B i . R -
st 23,5090 P ol Os3lote s F s ol O%3lotn
oo VY AY/+ - £IAY AYIFARSY JJYY Va/AaE /YA AYIFEE) /Y - (05555 039
Sw ooy bl
e SJAY ¥ /OEY/FA YeIV-EVS o lesrivate YIVAEYAS JOPCATR
(&0
ofeee < IOVY Yo/YoxY/AY Yo/OYEY/AY YE/5 - Eva07 YANNEY/AS ) ON 22
P Jgyids
ofeen <IYYF YY . IAYESY /58 YY4/voxff/fa \SY/YEY Ay VaY/vYaxyo/ov > 9;&.0)
(2



https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

OHSed g pmlas 6,35

¥ Jgus aolsl
A S 6 5
ey <1000 VAY/YOEE/F) VVA/AYEYA/Y O VYE/FYEYAFVE YAA/YVEY V/Y Y 2 psS o)
(i wd
HDL-C
[-eY [+ OV YOIFVEYNY YANSEEY - -qf FY/OVER/ -V ® FY/YALYIVA R eSSk
(i (g
LDL-C
ofee) “IVE- VOV/APEEY/TE VOAIFOEFY/S5 o[e¥a ANVEY Y H VVF/AYEYA/YO 2 S
(i wd
AIP
e SA\YA A =IAN) S¥ete/y. <) DA NARE DALY Log
(TG/HDLc)
[++ /£ 15 £V /SY FINVVEV/FY % N ERA FIVYEV/YE CRI-I
B B B B (TC/HDLc)
[+eY A FIOVEV/EA FIVYEN Y V4 V/AfE. pAT YIVAEV\A CRII
- - - - (LDLc/HDLc)
LRG1
“JeYY < 100A VY- /DY VIVYE- (08 -Y4 VIOAL- BVFe Va0 /Y0 2 pSsb)
(e heo
S 05,5 4 G o ine glis ™
0995 4 S o ine Dglis”
3
2.5
*H
2 ]
€ 15
S~
oo
€
o 1
2
-
0.5
0
RYOIT =" 0905

W 8 Y o b 53 Khes Sl yai

aia Al g J8 LRGL clile @l s 3 loged

P<140) Gygo3l i 0 G o sixe QSL&J”4 P=<1120) J S 05,5 ay o o cine glis ®

Si35T oAl 5 ) Sl 2y 3l Sl a2 VY 3G
9 HDL-C jlolias (ual3¥l g wio)S (o) @l Jlople o5 50
DAl s ,5 5,151 Leadl Sesgg 5T pasles loline Lrals
P2l SN ey (855 e At A 3T YY) ) en
20 0, gy sadd e 4 S Glz (U 50 Sa T alge
S5951 a3l 9 LDL-C ey S 6 5 ol Jo S (39 anlllas
Sl gylolims jsboay HDL-C g (2alS (s lolixs jsboas Lawsdly
O3 55 (s calizes Sl a3 a5 oS sanline ol o [V -] il
5 Shu) Cops S & (Esee 3 Bl g edlal sl

g8 4 g L (Jool osboe e Sjeyl slaasly

\Y

-
by e YU @ad b oo ,Shae Sl ye3 a5 ol plis pol> asdlas
5 Losdly Sigs il (asls o s 2alS & Gl 5 oj9a8lal sl
egas 13 Seb sa e (CRIFIN 5 CRIFD 5l sla asls
Sl oS35 5T slagasls » Vb s b 63,Shoe Sl pos b
oslaiwl 23,5 Ol yed ple 5l Gldllae iST 5 ol (57 Slalllas
iy o S 5 b oy 0 (Y01 e g Sl sles S
05 5 oSy il slas s o pedsilin 2 sls0 5 (Soslie
el g LDL-C ol JoyndS loline palS 5 aislo, sl
(FY) oen 5 Sl NVA] w5 3155 1) Leadly Sisjo 5T


https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

1FeY 5L ) ojlouds 7 0590 ((Jlods (Ll )5 (S 3 pale ol il dlxo

Ll Sglate pol> asllas slaazdl

cloarls i L LRGL clile ol ols asllas o
Ot S yline 5 St LLil 5 0l (o S S 5 3555
S5951 slogazls (a oyx s, g LRGL cdale ol s
ol g (e (Kped (pizes 0B B)15 CREL g LDy
S e olgiing @l cpl.ad (3,35 LRGL g HDL-C &l i o
Syl 1ol (Bgpe ol glags Lo sh> LRGL als' L oS
5 S g Leody LRGL L5l oy & «(FVA) o) Ken
3l obles y3 0anl 55 (RalS g cdle (5 Sbyé Baus'es )
LRGL (38 asllas ;5 aslsyy Sl § Slsbie > 5w
C i a8l 5 9 o5 93 Laszes (S 0395 (a3 LE L Lewdly
Ival culs g )blas 5 e b3, HDL-C b 5 coie bls)
g Sl 092y b VoY1) GhlSen 5 Kb anlllas )3 ciuizon
& e slaG3ga3T 53 Sid Eomed 5 039 9 LROL (s (b3
=05 I LLRGL o ol 0929 (b al> 5o (59205 (5 )lo
2ls Cote Sieupd (SCRP) C 4y (2STy utis o (IL-6) #
Cdyig o ol sbul L LRGL o5 5,8 sty asllas oyl
5 S o a0 S el A s e 285 50 ISl 5
shls 5 3lr slasogesl o o Slee Ol pai Cute sladaly
sl Sl (2als 5 LRGL zals o508l

5559 Dliz o5 58l o5l lallas Sgans 5l (S pol> aslllne
ol aslllas o ped 4l 5o (el 00,5 gy 2 LRGL zolaw 51,
oS iyed g5 ol oS oslital YU ous 65 ,Shes by yal )
0,5 las 39 e oo 8 Bun 1) Slews ;.:LJ@.L';:'M).;L;;
S lagll p Bibate 5 20 48T T 4y, slaclla o
Wi g oyl aslllas 4o onl pogdle [V ] ol 0039, (S5
ALs Ao 51 o Sige 5T At ls cpaiz (55, (09 Sl e il
0pb ey Iy 1 ElS (8 s asli Ll S35
ool Sy p i 1) (8550 Sluped pil oty Slallle 51
s yols aslllas (Jlocpull LY =VAD Wlos S oy 0 SCi5 5T
o) G cllsd 385 JruS poe alex g alacydgane
anlllas gl Sl (Sae oS L og03T (I3 05 5 (o3 asliy
B9 Sliayed jl a5 ad atulys b gogasl 5lasl 3851 ol
alloe 0)99 Jobo )0 1) 095 lié 5, 9 0S5 50y asliy 5l 2 5
9 LRGL o LL5)| 330 (o) p polaieds comiznad 0B yords
ossl slaiaghy 4 a5 053 o0 Sletiny Sl 8 slajasls

Ded ol (6 i diged p>

S 4
YU ad b oo ,Slae iy o3 ain A a8 ol ol ol aslllas gl

YA

b gl ol (Son w08 p g o o g5 da Sogej]
Aol Oglate gogu>

2 S (o885 LRGL & s o0 Hai 2 consadl )| dmlgd 4 a5 L
rlo b ol abaly e Syo sl (Jloall 0l ansls Sl 555
il o (055 Cllad s g Dad g Sl rizan 5 el
5l S sl el plo b el 5o o] (carlats (25 5 ()]
A aS oy lis pols adlas cwl 5L (6 inn Oldbod 4 o Sl
O398Lal shls 5 Bl (U5 o Vb ol b 69 ,Skes Sl o3 atin
o 8 oS e Ollllas 098 oo i LRGL jlolins ol 4
Juises o Slyeis g wlaisloy LRGL 5 (o35,5 Sliyes il
Joe ol Bam 8L wS wled S AIS ) (o859 Dl e
L LRGL a5 wilosls las abjayg, wled 0ed co gmxs RGL
ok sl iz Slodel pud U Jlos 5 o g g
500 LRG 5 Skoe 5 oler g <l oLV 0] S o W1, (s
Selple NS 51 6T sl sl 6550 Sloys il el
@ (Vo VT) pllRes g 3L bial) (med 53 sl (Sl b Lo e
o Tob 2 fawgie Sab b gl Gyed ain A Gl g
el g aSloy iy e 5 (2lme slagbe o LRGL
5 pols adlas o V] wo S 3,155 1, LRGL gebaw jloline
oS ailesls las o3 Sldlls s sanlin LRGL Jlslias tals
Slostd 5 b o> s sl LRGL suiiS s slacdly 5l S
50,5 ;8 LRGL (oW oo 45w ools oylas [YY ¥l i
38kes b Wlgie iS00 sy |y ol ez sladshe 5 05>
5 ol b ly gl b asl anils 3l g0S o sl
(il pogdle oS E8 8 oS iliinl g edgel 4 Cueglite ol
sanlice o 4y e YLoiS 5 oy 0955 45 LRGL (YU zshans
S Cute (Kimed (o 0395 (alh g oS H93 b oS el ol
Ol pad G (50 i g Cete b )| 3yl anlllas yo [YF VY]
ON ()T Mo, (aizred b odslin LRGL clalé 5 o> ao o
b (53 Shoe Dl o5 4in Al eyl dalllas sla Soge3T 5
Jolge 51 S a5 ayo0 SBS @ g calil sedl mals (s lolias
il b gogesl oz e0gs LmalS jol> asllae o LRGL als
(IL-1B) LoV - 0S ol yinl alRinlesl anlllas cpaiz ocnl » ogdle
F oS o)l (TNFO) 0 jgegs 55,5 Jole (IL-17) VY oSl ]
1 SLSILRGL slaooS pulas |, (IL-10) Y+ (oSl il g (IL-4)
Julig) slogle 5 [Y7] Jlbisal (sl ol [¥0] 505" slo J5ho
(0339 Dl e GRS 4 4255 b egycnlil 108 g [YV] g
20l oS (38 Sl sl 5 Sl Gals 5
2 dinll s el Gl e o855 Dby e Jlsay LRGL
[ LRGL ol ood ial33l Y+ VY) e 5 g s e(slalllan

Las [YA] wos 3,18 Slee 5 Sladl sladiges odlae 4o


https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

OHSed g pmlas 6,35

WraS 9l 5l ol g ol pe pled 39 o (008 5 St
IR- o)Lg..i': £y t5°))|9> oKy t5.5):> F?l'c o.\i.i.(bj')"i d)l>‘
oot 4y 2odb Glhsjl)lf as a3 58 9 KHU.KRC.1000.160

28,8 all IRCT20220128053844N2

&b o)l

Wilos S el 1) (oxdlie 5 a5 ig8 gt o i gy oyl Ho N s
References

1. Archer E, Lavie CJ. Obesity subtyping: the etiology, prevention, and

10.

11.

12.

13.

14.

management of acquired versus inherited obese phenotypes.
Nutrients. 2022;14(11):2286. DOI: 10.3390/nul4112286 PMID:
35684086

Khalafi M, Symonds ME, Ghasemi F, Rosenkranz SK, Rohani H,
Sakhaei MH. The effects of exercise training on postprandial
glycemia and insulinemia in adults with overweight or obesity and
with cardiometabolic disorders: a systematic review and meta-
analysis. Diabetes Res Clin Pract. 2023:110741. DOI: 10.1016/
j.diabres.2023.110741 PMID: 37276984

Marcelin G, Gautier EL, Clément K . Adipose tissue fibrosis in obesity:
etiology and challenges. Annu Rev Physiol. 2022;84:135-55. DOI:
10.1146/annurev-physiol-060721-092930 PMID: 34752708

He S, Ryu J, Liu J, Luo H, Lv Y, Langlais PR, et al. LRG1 is an
adipokine that mediates obesity-induced hepatosteatosis and
insulin resistance. J Clin Invest. 2021;131(24):e14854S. DOI:
10.1172/JC1148545 PMID: 34730111

Camilli C, Hoeh AE, De Rossi G, Moss SE, Greenwood J. LRG1:
an emerging player in disease pathogenesis. ] Biomed Sci.
2022;29(1):1-29. DOI: 10.1186/512929-022-00790-6 PMID:
35062948

Zhou Y, Zhang X, Zhang J, Fang J, Ge Z, Li X. LRG1 promotes
proliferation and inhibits apoptosis in colorectal cancer cells via
RUNXI activation. Plo$ One. 2017;12(4):e0175122. DOL: 10.
1371/journal.pone.0175122 PMID: 28376129

De Rossi G, Da Vitoria Lobo ME, Greenwood J, Moss SE. LRG1
as a novel therapeutic target in eye disease. Eye. 2022; 36(2):328-
340. DOI: 10.1038/541433-021-01807-4 PMID: 34987199
Yang FJ, Hsieh CY, Shu KH, Chen IY, Pan SY, Chuang YF, et al.
Plasma leucine-rich a-2-glycoprotein 1 predicts cardiovascular
disease risk in end-stage renal disease. Sci Rep. 2020;10(1):5988.
DOI: 10.1038/541598-020-62989-7 PMID: 32249825

Chen PB, Yang JS, Park Y. Adaptations of skeletal muscle
mitochondria to obesity, exercise, and polyunsaturated fatty
acids. Lipids. 2018;53(3):271-8. DOI: 10.1038/s41598-020-
62989-7 PMID: 32249825

You T, Arsenis NC, Disanzo BL, LaMonte MJ. Effects of exercise
training on chronic inflammation in obesity: current evidence and
potential mechanisms. Sports Med. 2013;43:243-56. DOI:
10.1007/s40279-013-0023-3 PMID: 23494259

Noori F, Eskandari Z, Shiri Shahsavar MR, Yousefi E. The effect of
caloric restriction along with functional training and acidic and
alkaline diet on body composition, lipid concentration and C-reactive
protein in overweight adults. Appl Biol. 2022;12(48):81-102.
Westphal G, Baruki SBS, de Mori TA, de Lima Montebelo MI,
Pazzianotto-Forti EM. Effects of individualized functional
training on the physical fitness of women with obesity. Lecturas:
Educacién Fisica y Deportes. 2020; 25(268):61-75. DOI:
10.46642/efd.v25i268.2084

La Scala Teixeira CV, Caranti DA, Oyama LM, Padovani RdC,
Cuesta MGS, Moraes AdS, et al. Effects of functional training and
2 interdisciplinary interventions on maximal oxygen uptake and
weight loss of women with obesity: a randomized clinical trial.
Appl Physiol Nutr Metab. 2020;45(7):777-83. DOI: 10.1139/
apnm-2019-0766 PMID: 31971832

Posnakidis G, Aphamis G, Giannaki CD, Mougios V, Aristotelous

14

ey oadly (ol oo 5o Sjo il slagaslis 5 (B0 o o>
e Hyieas wlge Y Sad b oo Shae iy yes o5 05 oo

P Bl 9 039l b hasi e o lge ARl g J5uS 0 (S (o e

il

Sl

oS o)l ol sded sl ol b a S gol 8l ey

1S.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

P, Samoutis G, et al. High-intensity functional training improves
cardiorespiratory fitness and neuromuscular performance
without inflammation or muscle damage. J Strength Cond Res.
2022;36(3):615-23. DOI:  10.1519/JSC.0000000000003516
PMID: 32108722

MacCannell A, Futers S, Moran A, Whitehead A, Roberts L. Lrgl
is a Driver of Brown Adipose Tissue Dysfunction in Obesity.
FASEB J. 2021;35. DOI: 10.1096/fasebj.2021.35.51.00285
Gibson AL, Wagner D, Heyward V. Advanced fitness assessment
and exercise prescription, 8E: Human kinetics; 2019.

Smith L, Van Guilder G, Dalleck L, Harris N. 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. 2022;23(1):182. DOI: 10.1186/513063-022-06100-7
PMID: 35232475

Ratajczak M, Skrypnik D, Bogdariski P, Madry E, Walkowiak J,
Szuliniska M, et al. Effects of endurance and endurance-strength
training on endothelial function in women with obesity: A
randomized trial. Int ] Environ Res Public Health. 2019;16(21):4291.
DOI: 10.3390/ijerph16214291 PMID: 31694237

ChungJ, Kim K, HongJ, Kong HJ. Effects of prolonged exercise versus
multiple short exercise sessions on risk for metabolic syndrome and
the atherogenic index in middle-aged obese women: a randomised
controlled trial. BMC Women's Health. 2017;17:1-9. DOI:
10.1186/s12905-017-0421-z PMID: 28830404

Lailaei A, Vafaei M, Abedi B. The Effect of eight weeks of
incremental pump body training on some atherogenic factors in
obese women with dyslipidemia. Dis Diagn. 2022;11(3):116-21.
DOI: 10.34172/ddj.2022.22

Abazari O, Shakibaee A, Shahriary A, Arabzadeh E, Hofmeister
M. Hepatoprotective effects of moderate-intensity interval
training along with ginger juice in an old male rat model. Pfliigers
Archiv. 2023;475(4):437-52. DOI: 10.1007/s00424-023-02787-
y PMID: 36692542

ZhangJ, Ahn J, Suh Y, Hwang S, Davis ME, Lee K. Identification
of CTLA2A, DEFB29, WFDC15B, SERPINAILF and MUP19 as
novel tissue-specific secretory factors in mouse. PLoS One.
2015;10(5):e0124962. DOI:  10.1371/journal.pone.0124962
PMID: 25946105

Alhammad R, Abu-Farha M, Hammad MM, Thanaraj TA,
Channanath A, Alam-Eldin N, et al. Increased LRG1 Levels in
overweight and obese adolescents and its association with obesity
markers, including leptin, chemerin ,and high sensitivity c-
reactive protein. Int J Mol Sci. 2022;23(15):8564. DOI:
10.3390/ijms23158564 PMID: 35955698

Hong Q, Zhang L, Fu ], Verghese DA, Chauhan K, Nadkarni GN,
et al. LRGI promotes diabetic kidney disease progression by
enhancing TGF-B-induced angiogenesis. ] Am Soc Nephrol.
2019;30(4):546. DOL  10.1681/ASN.2018060599 PMID:
30858225

Naka T, Fujimoto M. LRG is a novel inflammatory marker
clinically useful for the evaluation of disease activity in
rheumatoid arthritis and inflammatory bowel disease. Immunol
Med. 2018;41(2):62-7. DOI: 10.1080/13497413.2018.1481582
PMID: 30938267


https://doi.org/10.3390%2Fnu14112286
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9183045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9183045/
https://doi.org/10.1016/j.diabres.2023.110741
https://doi.org/10.1016/j.diabres.2023.110741
https://pubmed.ncbi.nlm.nih.gov/37276984/
https://doi.org/10.1146/annurev-physiol-060721-092930
https://doi.org/10.1146/annurev-physiol-060721-092930
https://doi.org/10.1146/annurev-physiol-060721-092930
https://pubmed.ncbi.nlm.nih.gov/34752708/
https://doi.org/10.1172%2FJCI148545
https://doi.org/10.1172%2FJCI148545
https://pubmed.ncbi.nlm.nih.gov/34730111
https://doi.org/10.1186/s12929-022-00790-6
https://pubmed.ncbi.nlm.nih.gov/35062948/#:~:text=Emphasis%20is%20given%20to%20the,highly%20hypoxic%20and%20immunosuppressive%20microenvironment.
https://pubmed.ncbi.nlm.nih.gov/35062948/#:~:text=Emphasis%20is%20given%20to%20the,highly%20hypoxic%20and%20immunosuppressive%20microenvironment.
https://doi.org/10.1371/journal.pone.0175122
https://doi.org/10.1371/journal.pone.0175122
https://pubmed.ncbi.nlm.nih.gov/28376129/
https://doi.org/10.1038/s41433-021-01807-4
https://pubmed.ncbi.nlm.nih.gov/34987199/
https://doi.org/10.1038%2Fs41598-020-62989-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136266/
https://doi.org/10.1002/lipd.12037
https://doi.org/10.1002/lipd.12037
https://pubmed.ncbi.nlm.nih.gov/29663395/
https://doi.org/10.1007/s40279-013-0023-3
https://doi.org/10.1007/s40279-013-0023-3
https://pubmed.ncbi.nlm.nih.gov/23494259/
http://dx.doi.org/10.46642/efd.v25i268.2084
http://dx.doi.org/10.46642/efd.v25i268.2084
https://doi.org/10.1139/apnm-2019-0766
https://doi.org/10.1139/apnm-2019-0766
https://pubmed.ncbi.nlm.nih.gov/31971832/
https://doi.org/10.1519/jsc.0000000000003516
https://pubmed.ncbi.nlm.nih.gov/32108722/
https://doi.org/10.1096/fasebj.2021.35.S1.00285
https://doi.org/10.1186/s13063-022-06100-7
https://pubmed.ncbi.nlm.nih.gov/35232475/
https://doi.org/10.3390/ijerph16214291
https://pubmed.ncbi.nlm.nih.gov/31694237/
https://doi.org/10.1186/s12905-017-0421-z
https://doi.org/10.1186/s12905-017-0421-z
https://pubmed.ncbi.nlm.nih.gov/28830404/
https://doi.org/10.34172/ddj.2022.22
https://doi.org/10.1007/s00424-023-02787-y
https://doi.org/10.1007/s00424-023-02787-y
https://pubmed.ncbi.nlm.nih.gov/36692542/
https://doi.org/10.1371%2Fjournal.pone.0124962
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4422522/
https://doi.org/10.3390/ijms23158564
https://doi.org/10.3390/ijms23158564
https://pubmed.ncbi.nlm.nih.gov/35955698/
https://doi.org/10.1681/asn.2018060599
https://pubmed.ncbi.nlm.nih.gov/30858225/
https://pubmed.ncbi.nlm.nih.gov/30858225/
https://doi.org/10.1080/13497413.2018.1481582
https://pubmed.ncbi.nlm.nih.gov/30938267/
https://journal.nkums.ac.ir/article-1-2920-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-02-07 ]

26.

27.

28.

V¥ 5l o) oo IF 0598  Jlosd oyl 5 Sy pole olRls alowe

Wang Y, Xu J, Zhang X, Wang C, Huang Y, Dai K, et al. TNF-a-
induced LRG1 promotes angiogenesis and mesenchymal stem
cell migration in the subchondral bone during osteoarthritis. Cell
Death Dis. 2017;8(3):€2715. DOI: 10.1038/cddis.2017.129
PMID: 28358372

Honda H, Fujimoto M, Miyamoto S, Ishikawa N, Serada S,
Hattori N, et al. Sputum leucine-rich alpha-2 glycoprotein as a
marker of airway inflammation in asthma. PLoS One.
2016;11(9):e0162672. DOI:  10.1371/journal.pone.0162672
PMID: 27611322

Bostrom P, Wu J, Jedrychowski MP, Korde A, Ye L ,Lo JC, et al. A
PGCl-a-dependent myokine that drives brown-fat-like development
of white fat and thermogenesis. Nature. 2012;481(7382):463-8.

29.

30.

DOI: 10.1038/nature10777 PMID: 22237023

Pek SLT, Cheng AKS, Lin MX, Wong MS, Chan EZL, Moh
AMC, et al. Association of circulating proinflammatory
marker, leucine-rich-a2-glycoprotein (LRG1), following
metabolic/bariatric surgery. Diabetes Metab Res Rev.
2018;34(7):e3029. DOI: 10.1002/dmrr.3029 PMID:
298830S5S

Feito Y, Patel P, Sal Redondo A, Heinrich KM. Effects of eight
weeks of high intensity functional training on glucose control
and body composition among overweight and obese adults.
Sports. 2019;7(2):51. DOIL: 10.3390/sports7020051 PMID:
30813279


https://doi.org/10.1038/cddis.2017.129
https://pubmed.ncbi.nlm.nih.gov/28358372/
https://doi.org/10.1371/journal.pone.0162672
https://pubmed.ncbi.nlm.nih.gov/27611322/
https://doi.org/10.1038%2Fnature10777
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3522098/
https://doi.org/10.1002/dmrr.3029
https://pubmed.ncbi.nlm.nih.gov/29883055/
https://pubmed.ncbi.nlm.nih.gov/29883055/
https://doi.org/10.3390/sports7020051
https://pubmed.ncbi.nlm.nih.gov/30813279/
https://pubmed.ncbi.nlm.nih.gov/30813279/
https://journal.nkums.ac.ir/article-1-2920-fa.html
http://www.tcpdf.org

