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Abstract

Background & Aims: Knee pain is one of the most common pains complained of
by military officer’s students. Musculoskeletal injuries due to increased load are the
reason for the loss of a significant part of the useful time of basic military training
and are one of the important reasons for reducing the use of military training. One
of the important genetic indicators that SMAD3, GDFS5, and asporin (ASPN) genes
have been studied to predict the incidence of joint pain and osteoarthritis, especially
in the knee joint. This study aimed to investigate the changes in the expression of
genes that predict the incidence of pain in the lower extremities after 16 weeks of
progressive exercise. D14 paid for the aspirin gene (ASPN).

Methods: The statistical population of the present study was the students of Imam
Ali (AS) Military University. Inclusion criteria were no abnormalities in the lower
limbs that could be seen by visual and functional assessments. He was in good
health and had no history of surgery or trauma injuries in the past six months. A
total of 100 students were randomly selected and volunteered to complete their
research by completing a research application form. Subjects were randomly
divided into three groups: training intervention, training intervention with booster
session, and control. To determine the genotype of each subject, after 12 hours of
fasting, 10 ml of venous blood was taken at 8 am in the University Medical Center
by a laboratory science expert under the supervision of a physician and used to
extract DNA. Blood sampling was taken twice, the first time before the start of the
training intervention and the second time after 16 weeks of training, and one day
after the last day of training. DNA was extracted from blood leukocytes by the
salting-out method. After digestion of DNA with a type of shear enzyme, a large
number of fragments of different lengths were obtained, and then these fragments
were separated using agarose gel, which was possible to identify a specific
fragment using direct and inverse primers. Some of the SMAD3, GDFS5, and ASPN
genes containing the studied polymorphisms were amplified by PCR technique.The
exercises were held in four levels and each level was performed with a specific
purpose for a period of one month. From the first to the fourth level, the exercises
are progressive. The sessions were conducted three sessions per week and each
session lasted for 60 minutes. In the group that did the + booster session, the
subjects in the last training session of each week did the exercises of that week with
twice the duration of each set in the first sessions. But the booster session group did
the exercises without changing the time. To evaluate and determine the intensity of
sports activity, a Polar telemetry clock was used for several subjects, which was
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used to control and monitor changes in subjects' heartbeats.

Results: Results showed that SMAD3 gene expression in the training + booster
session group was significantly different from the training group and there was no
significant difference compared to the control group (P>0.05). Also, the expression
of the SMAD3 gene in the exercise group was significantly different from the
control group (P<0.05). ASPN gene expression in the training + booster session
group was significantly different from the training group and the control group
(P<0.05). There was a significant difference in the expression of gene expression in
the exercise group compared to the control group (P<0.05). GDFS5 gene expression
in the training + booster session group was significantly different from the training
group and the control group (P<0.05). There was a significant difference in gene
expression of the exercise group compared to the control group (P<0.05).
Conclusion: Progressive training seems to have two special features that
distinguish this type of exercise from other types of exercise programs. The first
proposition is that in this type of exercise, stretching or stretching combined with
resistance activities usually bears the weight of the body, which combines the
characteristics of resistance training and stretching exercises. Also involved in this
type of exercise are the tiny muscles, which in turn are important in the
development of common deep pain. The second proposition is the activation of
profundity receptors in this type of exercise. These receptors are activated during
imbalance and protect the muscle and joint from injury when there is an imbalance
of weight and joint angle. Given that the expression of ASPN and GDFS5 genes in
the exercise groups with booster session was significantly reduced compared to the
group with the exercise program alone, it is possible that the intensity of the
exercise program can be effective in changing the expression of genes predicting
pain. . In the booster sessions, the intensity of the exercises increased with the
increase of training sets. Studies that have reported booster sessions in training
sessions have also reported improved patient rehabilitation and pain relief,
especially in the lower extremities. Therefore, it can be concluded that progressive
exercise can modulate the gene expression of polymorphisms associated with pain
in the lower extremities, especially the knee joint. As a result, it is better to use a
combination of progressive exercises with booster sessions, and in the military,
including officer students, operational forces and even staff can be a factor to
prevent pain in the lower extremities, especially in the area. Be on your knees.

Conflicts of interest: None
Funding: None

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

Cite this article as:
Mohammad Yari S, Izadi MR. Effect of 16-week progressive exercise training on expression of pain predicting

genes in lower limb military students of Imam Ali officers' academy. Razi J Med Sci. 2021;27(12):42-51.

*This work is published under CC BY-NC-SA 3.0 licence.

123

http://rjms.iums.ac.ir AR wiwl Y oyled YV oyss gjl) ipSibjs oglealan



https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

S eIl 53,3 595 048 o slag)} Ol 2 039 (B)y9 (205 S

L GDF5 S5 £45 09 olyep S o 3, Tzl
8,10 (Sl s (6 eS S s
23l ol yen Ledl (50l canl g o) Jade 591550k
ool 0ds lsie 55 ASPN 55 b bLs,| o (VY OY)
il 05 L D14 T g5, 2 035 ol o5 Sle
Ol 5 Cm g sl Gl o Tgl g5
Glotmar ;3 () (S5 slas,s 55
Oezmea (V) ) e) wd salys (g (S g Jloplee
ol Sl eMac o > &jseay SMAD3 5
L Sl plag joe 0dzmn o5 Sloj )0 5 95800
o (Hhae Jobu a0 was oo JSis GDFS
9 99— s alde Jolow ;0 SMAD3 Loy Gl
mhSl slasys j9m el (lye 4 pasls
(A A) gl g0 alil Dlac
il ol S 5 e Wlgise 900 g9,
Slgioe 9,0 0au 4 (295 (2 g Sde Sl
358 55 050 59, 9 a0 Gl | sl 50 il
Sl ke allis, )8 slacdlad ploxil 51, sollas
=0l s e Sty (nlpls O )
5959 3 xS o Gl oly (nfdde 4 g (n e,
g s Sleidey Bl Sl il 6 S a0
e 3l ot 50 g el et slat,
Blas Bro b Glgs oo plojlo y2 a5 Col ala o,
S92 Sl 9,5 50 plaasio S5 L g anye
S e slagty, olee pl 5l osle 2l 2]
) 959 5o 5l Sty B a5 Cenlaol,y (05 S50
Sl S1 Jyerejgbds 438 sl ingh 35l se (os
o amd)le 93,3 59, Slam |y (Gleys (p el
=l an (Sadl sl jigim 10 5 (VO) wlos, S
el 9959 590 51 Sy Sl (£359 SRS
slaa) Ghds,5 50 Jyoreysbay &5 wilasls
5 ol lrg s any ;e g Sl 035 (55
odls a1 (6 pudl slaolSKisls b sxiils oguazas
Sas aiiwe ol el odig )iy oy yed Canl
bl G ySpte 5l 09t oe JSS caliSe pslaw
5 Lol 5l 68y 55 00y ey SLoi el
lrg s o a5 pglae slacJled 515U slas yo
Gloolliils 4y 0959 68 (Lgmiils ppazas 5 ol
plosl sl igh ainiey Gob &S152 wilioe (5 8

¢0o

4o o

13 g Sl S yme S 099 5 slaslis 80
Sl 1y Lozl 5l s8I ndge slo Sl
ety LiBu slesye (V) ojle o JU 0,8 cblas
sloollzils Lz uils a5 ol Slasys o Sl
5 =il Los o ol (V) 05l colsis o 51 (g
5 SYob slaciluw ;o )b Jom 0f; Slagn o5
=g bl oo SSb sleplail a5l g eolal
5 il e Sl sl a0 o Lt Lo
Sl R8s (58, Cews lanee; ol Gl
5y os-bse 4y ool slabisel 0,50 S Lo
ol sl el (ateogu il e slalz
oEls aes e (i o tagh s (V) all o
Lo, goni g e ISl slacan cle
33 pydis ay e bl o lallas jo Mlde
osls Cous (PFPS) 1= SSiS 0,0 b Jl)5085L0
(F-F) Sl oo

S5 slegs 5 Lacadsd I enlie ()]
CSUh oo Lo jop (Gt lp goanie
L Liye plag) s oo ol lagiaghy Coul oud
~oat a5l (o (V) 300 S92 g il aml p3 0,9 5
SLodyd j9p (Friin dae) )0 &5 (S poe lo
3,90 3315 Jmake 4o o5y o lgd 5 (laks
5 GDF5 SMAD3 (sla 5 Gl 45,8 15 o
ol ol X iogh (Y V-A) wil oo ASPN (aspirin)
o 0P B sladame o, u) ARGy
A Ml 9950 gt )0 Ol (glymay 236 5l g wlos 5
Ied o lis b iag ailes S o Lal cy 3, Tatl
JrS o ome 5 Sy slwojlow abwgds 353 55
5 Jbe Tl b 2 0w orl ST 3580
Sy sy o 48 0)JaS oo LS I gss LS
3 owli—8l o GDFS o |30 co g, laaul
sloacdl 5 By ad lyzenl g3l 5 5 oa S
b o GDFS (5 At 9 0l 2 Jbggin
el oty el o Sl gla st 51 glos 28
L GDFS 55 s 558 b3, la gty 50 -O)
Sy Ol zl sl ases o plis 1) o 3, Tgil
Lalit 5 GDFS 551 b hllin 5 (5 2
L oolinn 5 ba 15143383 s oo Ly


https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

Ogi =l )0 S8 b ln |y 05 (Solel Ltags,
al>las 05,5 aw 4 Bolay IS0 4 ol 81 .ais S wdlel
J =S g booster session Ly oo yoi alsle o o yod
3o ol iagh ol a3 Jol ands> jo caS eS8 Ll
Lo g omin 509 pode 9 (S S oty
—g—ao IR.SSRC.REC.1398.121 Pl a_uls
IRV 3
SRRy 350 Sl 3151 S5 o 5l aieis e Sl
092 =d e Vo ogm il cell VY 3T
Sl 75 e 0 e i Celw o (Sl
By s pRalesl pele olis IS Jaug olSiils
O eoliwl DNA C‘)?r.._m‘ 6‘)4 9 A_J)f s&u).:
allae g9, 5l Gl gl Cug wlugi 59 50 65 05>
39) S g (ped e VTl e 090 Cagh g (el
b9y L DNA Lot a8 57 o pod 59, (0515l oy
O3> slacawsSd Jloaius sla Jslu ;| salting out
del Cwsd as Sgliie Jobo b dndad g0l olaws ( b
o> o 51 59,81 J5 5l eoliiwl b oladad ] s g
092 )Jd.au&n‘ w5i9.o 9 W 6&3)4;;‘).: )‘ ool
&3> ASPN g GDF5. SMAD3 slagyj 5l (iand
Al iS5 PCR SiSS 5l gy 0 0590 slo ASChoi>

Yo G:LQ‘.’ odale l_: )‘)_,o_..l.: 6“’)“"") wj‘ﬁ 6‘)-?‘
Thermal Cycler oo jl solaiwl L g ,]g,50

ploml 1S5 5ol g8 Lo Biorad 8,5 T100 Jow
US55, b PCR Jsmamo PCR alail 5| s s
Lwg eS8 g el (g o) i coss
Fermentas =5, & <L BamHISacl slas ;!
bsgi G jop D)9 ;0 B oS was ez 5iS
SMAD3 ¢l sais 3w cDNA 85 5 pan o3l
RNase & DNase- ,=Jq,50 ¥+ L ASPN 4 GDF5
3 S, 5l ] S VO 9wl 3-8, free water
So—Jgi Master Mix ,=Jg e VIO ol o 4y o3,
3 idg e S g S lails jeuiS L ampliqon
&l lalS e asls O 5dg S > o backward
5 > @95 e e S YO oo o 4 o)

http://rjms.iums.ac.ir

1

63l Loy deme g (53b Jezee dlorw

0008 (6 i Sy yo Eloil dam 0050 0 c0nlds
S5 Lagnas om) (V7)) adloe 350 592 5
9 Ly (25 slain ol i 00555 Sl yo5
9 S35y shes Slagn ped ((Susd Slacn yoi L
Seslaiwl ool cwl Mae omas Loy i
39 5 Uimlews 9 il slvand> | Booster session
slawl> Booster session .ol o 7 ke (iogh )]
555 s,k gaezme 6yl Glgmiils a5 ol
FRD g 00,58 &g oay cmhas jo el o |,
i WU Jlisl cde o Kamgy aias oo pll
> 9955 59 3 6K 5 0y ey Slacn o5
Iy, sl plasl Lase slas o 4 LM 0,0 rals
sy DM 038 Jld 3 b ped 5l g cnl A &
Gl bl sa S sl o)las i 5 5 Jae GILI
(7 F) Qoo S gie Jads

Slapasd oo Jyoreysbar G sloiegs
lwlis ¢l |, ASPN § GDF5 SMAD3 (b 5
5 oS slesys i doate slas,s S5lsly Jolse
U slaanezr )3 5 wlod S w5l
S5 Lbas,0 59y = 1) Jslse (ml Jooreyoboas
Sloin o omizmen (W) Sl 0ol (o)
O3S B o ok slagys 59y 2 oF Sl g iy,
Slyss pol> gl 50 nlply sl 0als (o)
Bl 5o 3)8 G 0aiST 255 S slas Ol
90D (o oNgpley (o9 Sudlad aiha V5l
Slapsd o (5 Ol (svon & 2 Gl
> 3,90 s—b GDF5 5 ol ,— 15143383
o5 &l D14 T s SMAD3 15 ol 1312901499
2315 5 (ASPN) (s

SLETIY
OB ily lgmiils bl iagis (g)lal dssl>
(SiRg5 4 9959 SLelixe 09 (&) Sl plol (gl
sl b oS il slaplail jo g )leal rilys
Oiols g il svalie bB g0 ,Sles 5 (5 00
sledsa o b 6;>‘)_? Al pxslad g 05 Caodlw
Slasd g 4l ldS ol i b o laay,s 5l 4L
g b Sl (dolar S 4y plgzmidls 5l a0 - -
S 0 o)l asbcgls) 0,8 LSS L aldbogls

W4 il OY o)l TV ooy gjl) gD js pglealan


https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

S eIl 53,3 595 048 o slag)} Ol 2 039 (B)y9 (205 S

ol imgs 0590 slagys spmalp Jly =Y Jgua

o5 (5'>3) yolp Js (bp)e;la
ASPN Forward TGAGGGAAGAGTAGGTGGTTAA 201
Reserve TTAAACAAACACCAAAAACTAAAA

GDF5 Forward TGGATAAGGAATTGTGGTAGTTT 341
Reserve ACAACAAATTACAAACCCCAAC

SMAD3 Forward GTCCACCTTCCTACCTTCCT 163
Reserve ATTGCCCCACTCTCCAGTGC

GAPDH Forward GAAGGTGAAGGTCGGAGTCA 109
Reserve TTGAGGTCAATGAAGGGGTC

odliil b Jolai i o3 (8 @l (52 V i
o=l s (Sloy S pus Jolss aas g Jolad axan
G- 5bsm g bt s o g S iy )0 gy pel
mhs o o sl b adlol Lol cule, b agls ¥
3o 0z 4o (Sl plail O Mae sl Cugli g
o bl cngdy qrhaw ol 5l BGas 0g oo plxl
mhas gl Loy ped sl iy plail 550 bl
b (S pmer DML (b JW) 5l (0,5 5L ol
Feog¥e ¥ Glilys o oy s Glw (25 5 x
SO0 g oawler sy ol 0,5 GBlo @ o
S0y Sl gl ealss cdlg> 0 b g 05
Obey 5o S5V s uped 2 0 08 o L leownsS
a5 s alol L ailol cule, Lagb¥e by
2 Seles Bas Ly i oyoni; Gl yod pges
9 s plosl Cowl O Mae (LSLET vo 5 o Gl
5031 (i 039 Jems L Sy odlae o 50 a5
b et &S o dle 5l e ped 098 o0 o sl
oD il b ULl 4 e dailon (&)
S9) = o= 0y J5 Jeow dy S b aess <l
sblys o mhw ol o Bl 655 2 9 b (LS
gh )3 9B WLl JL g a0 YO 5 ¥ 5 >
g Ban b (Hlac grae 9,05, b slagn o5 o)k
il 5 s (Sl ys i b DLae (Sl
slaiebs 93 sl o Jold g (ol 0l o
PRl Lol pglanis & S5 5y 2 JolS
3 (S0 slai S alse e g L
3l y9ee g 0bgS slacdluw ,o glaz 0 YA slacgs
9 YL g e g sl Caw ) b S laghn b @lse
VOB 1SS Ve (el 5 09 (o8 SlasSs ol
pledl Hb adlal cole, Ladb Y BV loj jo 1SS

VA4 il Y oyled YV 0,53 15jl) g Saisjs ogle alan

1Y

oS sl oloails 55,57 J5 oles Jgame 0l bl
ISl b STy plad wolo ioles 1y (55 ol ol
J._‘z.c B L—Q&_Jﬁ—us)ch k.«—il.‘ﬁ))& A ﬁL.’?u‘ ‘5.)[430
sl STy g ol ools |13 olSiwd )0 095 pgae
ol Jondlyginms ol JSGw ¥ b o 0SS
GAPDH 5 5| Ao J =08 gl 0l plxl eoS
u:';.;_fb JW@J)_US;,_Pgwoowl
or Jyae 3979 pac b g 392 Jl5 5l g b esls
A0 oo Hlid SIS |y jueghy (o colail
=L ol o caale S C‘b“‘ BE VT SN
Sl asels pll ppe Ui by lagy ped  Soge;]
2ol sl o5 yaugs addo Y Lgoiils (0,5 6,5
Jolss oMae a4 gl g Baa Lbg by yod
9 o> Coom 0 &8> b Sy 5l wily 5l p 5 g0
Sl riS Jolis Loy iS5 aily il gl e
OlS o OBlo g 05 g9l Sl o Ble cuiy Ddlac
S e00sS w095 S 0355 598 Sl (Jouly
Ladwl> 4 oo Lgml.;).; Lg\d.’l.g“ 5o @JY ;’,SP 9 C)‘))S
Do b e 005 )15 0 e ez )0 o o5
U Jol o 51l 1zl ol Baa boke G e
b )0 i 0k i Dypeds ain ei p)lex
5o 0l pleil sl slasl Jolas sll jo JFge olac
Lmu;),m L))‘ REW r:L?u‘ (5"‘:’[" r:‘..\.a‘ g9 4 RN uLu
(S o 555 0 LS (i ed 0035 iy ol

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

iz Sl polie o VN Jga b ey Jlais s
405,y s,y 5T 5 Lmools s dalona (5l
& ;75 Tukey oobai oyg05] 9 (One-way ANOVA)
o il Gl ol &y i Lnosls i ko
Logsasl 5o syloline mhaw diad G)lS (Sile
Si8le o L o jloges den ol a8 F La5 o p<+/+0

A ey A e Graph pad prism

eazsly

booster session+ y yoi 09,5 ;0 SMAD3 5 Lo
5 Sl (g llne Sglds (o e 09,5 b aglie o
Clld 0gzg (g lolime Sglds 5iiS 09,5 A o
s 09,5 ;9 SMADS (5 le (izees (p24/+0)
P 0) ety lolime glay JyuS 09,5 A S

63l Loy deme g (53b Jezee dlorw

QA AT IRW
wols ploxl booster session+ y; yo5 45T 24,5 0
SLp i yod it o (508 55T e )0 o Soges)]
Sld> o ccn o by Sae plp o bl aan ol
booster  jga iy yoi 09,5 Ll taisls co plxil sl
aosls plasl by jo s e |y Loy a3 session
Sl ey odlad Dol ot 9 (2151 10
o oolaiwl Lo Soge;l 5l golass gl Db (5 eals
el b, s Ol JBiws ool ool wl b as
03 obie 3l (reizman B Gl 5 U5 ladoges)]
oolitnl 5 )lad Spo mhaw (2Ll sl She (55)]
asund SPSS (o bl 58le 5 b Waosls o6y lo/ fukai
slays ol il oS ol Julow g sl VY

5 ol e (sl g8 S &) (Sile dumlio Ciglis (0 askie Cae TUCKRY s (ygeil gl —T Jgua

63 line odaus 3yl cllas b 5eSile glis b o5,5 05,5 ey
P=+/ -\ [Y¥OVY —/\AAYY S s SMAD3
P=-/-vy </N¥aYY —-IYeE5Y booster session+ o

P=/c.oy -/\FOYY < VAAYY booster session+ ;o e
P=-/.-y -/VFOvY —[\VAYY RS Jys ASPN
P=+/o2y -/Y¥OYY Nirzza booster session+ .y i
P=-/--¥ -/\FOYY [ YYAYY booster session+ e Oy
P=-/-y IYFOYY —INAAYY S Jys GDF5
P=+/e2y -/Y¥OYY Al z2at booster session+ ;o
P=-/.y -/Y¥OYY < VAAYY booster session+ ;o e
1.5+ | aad . 1.5+
_} e -J | | i —) 5 '
3 3 1.0 . 3 —
2 3 1.0 3 3 3 i 1.0
a ¥ Z. : i v, ¥
% ¥ & 3 é ¥ T
Ex T 2z | =
K X & 0.5 HE
% 0.5 T 3 % 0.5
PO 9 0 30
sy =4 :
! 3 !
g A 2
= 0.0- - 0.0- e % 0.0- -
g e : . z v g Ot
103 % 103 i3
E = 5 Boster = 3 Boster = % Boster
session session session

booster session+ ;a3 5 cpyes (J S loog)S (55 ol Sl =Y 2903
)bl gy s o lis |y GDFS 55 MRNA @lyuss olise (€ g SMad3 5 MRNA lyuss lse (b ASPN 55 MRNA @i e (@

el 045 oy (3o Jlume Byl 50 4y g0 TUKEY i (9051 5 48y S5 uilly 5U]

http://rjms.iums.ac.ir

P* < o[v0, FXPa[o) FXEP <ufi i)

W4 il OY o)l TV ooy gjl) gD js pglealan


https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

S eIl 53,3 595 048 o slag)} Ol 2 039 (B)y9 (205 S

53 089 )t Sl ped 1 @ (g wld (o ol
(V) 0,5 o,Lul ASPN o5 Jale o5 olo bows

245 @lepandisod s b W G5 ol ol
S slawial 285 )13 (c) 2 9590 pol> gy
Md alal) cpl o Lo b S g5le oo oo 2058l
@l_ﬁos)j B ).ol.‘> U’“‘QSJ" B Lol eCemsl 00 e
0359, s (G0N (G C‘b“‘ Lngu.)).m 6‘)‘?" FUPLY
sl o o) bpwadjse b cpl hows sl
odg; i Sy L2l 4 aS (295 whg Heba
(s aan o Booster session aul> SO L
559 by e ol ol Jpasd oog,S Lol 2ty
Sl yigh olo Glid (6 sl baoiils Curax jo
L 0359 ) (99 LgLQu.a).m Sloslo QL...; FUSVRLY
Gy OMde Zoghl 5 (Dlde- oae s » 550
o e oel pladl gles s Jonie S g Hoc
slaos ol o o Lo o3 (al 530 L BLS)
Sakgim dal 0,0 sloul slaxiwl §0,0 90 b lad e
245 S5 SRy 0 ) Jlie | Nl Ses 9 S5
W plosl glisw plail o s amle b 5l sl of 3
Wlg g0 awgio Gal b (glsn 1y yed oy lid ol
30 (V) aib ol GDFI15:y5 oo o= Lo
Gred b )5S 5 hlSen 5 015 gy
Jows LIX g Mo g5 sla )b (6,.5,5 4 b cieglie
e Sl iligae st I SMAD3 35 (L
SMAD3/GDF5 Sl sl yuo (s, (YY) &S
cdls 51, TGF-B ,sb cos el T slacl |
Lk )3 g M it dy U098 00 Jlad (2559
5 =9 9 b Gl el e 2l SV pae
Sl alas (895 ale 5 0l 4 bgyye sloes
(YY) ass Jls |,

o=l d=lse 9,y 2 Lagn 3 glgl Sl bl b
i 9 9od gl g oad () Sl el e
DR g5m 50 el oul plol dgaote O jg0dy Sl
) SMADS o5 ol gsbe (il 23l San 5 5l
=239 OreS Elsl sl At aw o509 Sl g

VA4 L2al Y oyled YV 0,5 15l g Saisjs ogle alan

€9

,o booster session+ .y yoi 05,5 ;0 ASPN 5 Lo

Dglds ]S 03,5 & Cund g (05 09,5 b dnglie
09,5 =5 Ol dlio ;o (PSe/+0) clls lolixs
S92g ol Dol 5 J 55 09,5 4y o (o3

P10 0) csls
4o booster session+ y 43 09,5 ,0 GDFS 5 Ly

Dglds J,US 09,5 o g (2 09,5 Ly s lie
=5 ol Al jo (PS4 D) Clls 352y Slolixe
Solime gl s JyS 09,5 Ay Canad 0y 03 09,5
5 Loy, 5 35 ole Ol (pSe/0) cudls v

Sojl alwsas 00 590 w0 plis o iagh
s slegs s g Sludl cigid sla ISoas
Ly =5 plasl e slesyo 59,0 lg5 oo oo
Sleys @l 1y oy yiny (5558 SLaiy s 5]
ous olgaiinn GALL‘:J Sy s 0 8ily e slro o
el 500,50 ey il 6 Al 4 555 U Lol ]
(\F7 &) Sl 0005 4.~>L>)J Cozo>
aS oleog, 3 ool lus Lol gt s
4o by sloys ol w1l (85,9 (oS
095 A S Su ) lgminl 53,8 59 5l (6 iy
GDF5 ¢ ASPN (5 90 ;Lo 5o .28l boss s
L olyad e sl 45 s 5 55 e 2alS
4S 29,5 4y Cod 090 00,5 | ,>I booster session

A oddlice Sy o pod dali Ls,.a
5 9y ogose Jele 90 wBypiad JSas anl)8 o
a8 oo Sl | o] )8 o TGFBL el 92516
el 5l coss wlg oo Jole 90 ol (590 ,2 oS
aS s oe ol (B Gla oy 005 3 3559
sle ey opla g TGFP2 g4 005 5 L o] STy
Lo 55,008 s TGFB/SMAD (gla LK olxy) 5|
03,5 oo 359,08 Eel a5 TGFBL onls G yo0
2 ol ik il 4 azx g b ol by fOA) 00l
D14 T (55, » ASPN b ol il | b

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

o ped slral> ,o |, Booster session S Slallas
9 oo Sl S 9t 5 wlos )5 5158
OIS s SLass il ys paasar ]y 5ye rals
Sl (n 3 3,5 655 S Olge (ulplis siles S
Lty sk (5 Ol Wl e Ylazol oniy) i
Jate pogady 5 SLaod plail 09,8 59 b Las e
S Sl e 4 o S Jaw ) o
session booster glad > b odig) siw slo s yod
Olgzmtils 5l el (oldas slog s ;o 9 95 osliul
sl 3l (o 5 Flkos (sLig i o5 el
5 S0 plasl 539,859 5l Sty sl (Shele
Qb gl sl o ogasy

St s Sleician (iagh e o plye @
P lecn i ge5 ol b b e slagiagyy 5l o
leo o a M ol,8l j0 0,0 dg 0 Slae Lol
gh 5o ol 901 5510 (Jelse plo g (Lade
Jgone (s o5 aslin 5l (S5 |y acn yo5 (nl 595
23 35 s Sleiciay e s 13 lialeg
SS9 Fw 9 (&5 Ol (eip 4 eGhagh (ol bl
Slpln e L Ladye Jelss Lo s TGFP1/2
Sg a1y SMAD3/GDFS

Slaingy SgneS pol> ogh lacasgazs |l
Slagys 30 ogasa Ghagh (nl 4 Seop g L e
pos yol> Ghagh slatudguze ;K00 jlog (sl
e 3 Olebl sl D g b 5l oo lin
9 Jolse romiw pas g gl 9590 S e
S99, b b3yl o (JeSse 5 (Jobo Koo sl S
el 039 by 4209 89005 (o) p pie e oS

[ R )-’M
(&) e plel (5l oSiils (i gzeisls 5 aliwgin oy

0)5)_’ J_@L';- ‘)_.ol.>- Mﬁ)" A_:‘GA J.o.u (5’”0)“‘\5
Jsime sdiun g L0 LSJ.Q sls Cwons u.:)i:L>
ol sl s-.w.@ 5)4 A_A_JBL'.Q Lg)l._i.o.h L_! aS el I TY)
oBiils ml (G Sy 5 5 (9) e plol (o 8

el 00 [alyu‘

http://rjms.iums.ac.ir

63l Loy deme g (53b Jezee dlorw

(oo 95 o0 Jold bawgie ul b (slse
P S35 = l9d Tz S5y p SIS (el g LS
L LagT gy Sl ol ulss o o ous 155
SMAD3 55 ol goba (3Bl 50 ol iaghy
o 50 (TT) 305 Slgdran G ped 095 4 S
Ol ol Conex S 55, 2 oS G ee 5 55
Ol ol Slpetd omiw 1ol plil iz 5257 50
Jolt) o8 s b ollss sl i 51 GDFS 35
G 9 (03 9 (oL Dol Jom (g3 slagy yo3
Slow plal Kisls ;0 GDFS S5 ol Ol poss
3 GDFS 5 zalaw olo s mls ol ) p
polis O jgodn o5 Db b ) lagy o5 a5 g0l A
Ao,y 0, lay ualS GDFS sl wisls sl
2 b Gheghy (ul 0,5 o5 S s o ) (sl
O3 L Bl )0 (V1) o)y JlsSen yol> Jash
05l Ol Sl 5o (35,9 Sullad i 9 ASPN
el oais AS (2l g (Sl Aegh e

S S A

93 s 0asg ey Sloagn o3 ) o S5 4
ot |y el 55 ol 45 Asin o5 S
ol Jsl o)l s o8 sloasl gl 4y S S oo
S0 L gyl Ysome (o3 g5 (nl o a5 ol
S 3580 o 35 S (shoglis slaollab | ol
SLoagn i g (Foglie (n e Loy ol 0
Ol 00 eimmen S e plesl 293 o e L) paaS
ot DOLas 93 aygi 4y oS Gy OMas (el gy
g o S50 Med (hoe @ld slo,0 59 )
o=l 50 hes e Glro S ol JUsd (pgd o)13S
Sl (o oy 3 o xS (b il oo o3 5l E53
o] 3] e g aliae 51 Ciblons ams 5 00 Jlsd
Bedes Jabe dgly 9 (59 VL poe Ol o

53 GDF5 g ASPN ()5 g0 (L aSil 4 4z L
4 Cuw booster session L o jo oy yoi (gloog ,5
wils g loline alS 2o ed dslip b 1,0 05,5
Ol Slmesd 50 (0 pod delip Dl g Y]
3 Sedls Foaly 8,8 59, 0aiiS St oy
o33l L ol | >l booster session 45 s>
A 00938l Loyl ol dy i yod sl

W4 il OY o)l TV ooy gjl) gD js pglealan


https://rjms.iums.ac.ir/article-1-6158-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-10]

S eIl 53,3 595 048 o slag)} Ol 2 039 (B)y9 (205 S

References

1. Garland EL. Pain processing in the human
nervous system: a selective review of nociceptive and
biobehavioral pathways. Prim Care: Clin Office
Pract. 2012;39(3):561-71.

2. Weishaar MD, McMillian DJ, Moore JH.
Identification and management of femoral shaft stress
injuries. J Orthopaed Sports Physic  Ther.
2005;35(10):665-73.

3. Heir T, Glomsaker P. Epidemiology of
musculoskeletal  injuries among  Norwegian
conscripts undergoing basic military training. Scand J
MED SCI SPORTS. 1996;6(3):186-91.

4. Reinking MF. Exercise related leg pain (ERLP):
a review of the literature. North Am J Sports Physic
Ther. 2007;2(3):170.

5. Hauret KG, Jones BH, Bullock SH, Canham-
Chervak M ,Canada S. Musculoskeletal injuries:
description of an under-recognized injury problem
among military personnel. Am J Prev Med.
2010;38(1):S61-S70.

6. Kaufman KR, Brodine S, Shaffer R. Military
training-related injuries: surveillance, research, and
prevention. Am J Prev Med. 2000;18(3):54-63.

7. Valdes AM, De Wilde G, Doherty SA, Lories
RJ, Vaughn FL, Laslett LL, et al. The Ile585Val
TRPV1 variant is involved in risk of painful knee
osteoarthritis. Ann Rheum Dis. 2011 Sep
1;70(9):1556-61

8. Zorina-Lichtenwalter K, Meloto C, Khoury S,
Diatchenko L. Genetic predictors of human chronic
pain conditions. Neuroscience. 2016;338:36-62.

9. Valdes AM, Doherty S, Muir KR, Zhang W,
Maciewicz RA, Wheeler M, et al. Genetic
contribution to radiographic severity in osteoarthritis
of the knee. Ann Rheum Dis. 2012;71(9):1537-40.

10. Jazayeri R, Qoreishi M, Hoseinzadeh H,
Babanejad M, Bakhshi E, Najmabadi H, et al.
[Investigation of the asporin gene polymorphism as a
risk factor for knee osteoarthritis in Iran]. Am J
Orthop. 2013;42(7):313-6. (Persian)

11. Jazayeri M, Qoreishi M, Hoseinzadeh S, Reza
H, Babanejad M, Jazayeri M, et al. [Investigation of
the Asporin Gene Polymorphism as a Risk Factor for
Knee Osteoarthritis in Iran]. Iran J Orthopaed Surg.
2015;13(1):30-5(Persian).

12. Zhang S, Wang J, Ji H, Jia H, Guan D.
Interaction between GDF5 gene polymorphisms and
environment factors increased the risk of knee
osteoarthritis: a case—control study. Biosci Rep.
2019;39(2).

13. Kiapour AM, Cao J, Young M, Capellini TD.
The Role of Gdf5S Regulatory Regions on
Development of Hip Morphology and Susceptibility
to  Osteoarthritis and Dislocation. BioRxiv.
2018:389684.

14. Salari A, Yazdi NK ,Fathi M. [A comparison of

o)

the lower limb joint angles during the step parade
return and flexibility in soldiers with and without
Shin Splints]. Razi J Med Sci. 2018;25(169).
(Persian)

15. Majlesi M, Sepehrifar S, Motashakker AM. [A
review of the role of exercise and physical fitness in
the health and capability of military forces]. Razi J
Med Sci. 2016;28 (Persian)

16. Mayer JM, Childs JD, Neilson BD, Chen H,
Koppenhaver SL, Quillen WS. Effect of lumbar
progressive resistance exercise on lumbar muscular
strength and core muscular endurance in soldiers. Mil
Med. 2016 Nov 1;181(11-12):e1615-22.

17. de Andrade Gomes MZ, Pinfildi CE.
Prevalence of musculoskeletal injuries and a proposal
for neuromuscular training to prevent lower limb
injuries in Brazilian Army soldiers: an observational
study. Mil Med Res. 2018;5(1):23.

18. Gao ST, Lv ZT, Sheng WB. The association
between rs12901499 polymorphism in SMAD3 gene
and risk of osteoarthritis: a meta-analysis. Ther Clin
Risk Manag. 2018;14:929.

19. Duval E, Bigot N, Hervieu M, Kou I, Leclercq
S ,Galéra P, et al. Asporin expression is highly
regulated in human chondrocytes. Mol Med.
2011;17(7):816-23.

20. Zhang H, Fealy CE, Kirwan JP. Exercise
training promotes a GDF15-associated reduction in
fat mass in older adults with obesity. Am J Physiol
Endocrinol Metab. 2019 May 1;316(5):E829-36.

21. Lessard SJ, Rivas DA, Alves-Wagner AB,
Hirshman MF, Gallagher 1J, Constantin-Teodosiu D,
et al. Resistance to aerobic exercise training causes
metabolic dysfunction and reveals novel exercise-
regulated signaling networks. Diabetes.
2013;62(8):2717-27.

22. Tiano JP, Springer DA, Rane SG. SMAD3
negatively regulates serum irisin and skeletal muscle
FNDCS5 and PGC-1a during exercise. J Biol Chem.
2015 Mar 20;290(12):7671-84.

23. Zhao L, Chang Q, Huang T, Huang C.
Prospective cohort study of the risk factors for stress
fractures in Chinese male infantry recruits. J Int Med
Res. 2016;44(4):787-95.


https://rjms.iums.ac.ir/article-1-6158-fa.html
http://www.tcpdf.org

