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Abstract

Aim: The use of resistance training along with dietary supplements are the most widely used
methods that improve strength and increase muscle hypertrophy and improve performance in
athletes. The aim of this study was to evaluate the effect of resistance training with milk protein
concentrate supplementation on serum follistatin and myostatin levels and muscle hypertrophy
in novice bodybuilders. Methods: The present study is a quasi-experimental study and its
statistical population consisted of beginner bodybuilders aged 20 to 35 years who participated
in this study as 40 subjects. Subjects were randomly divided into four groups of exercise -
supplement, exercise - Placebo, supplement and control were divided. Subjects from both
training groups participated in an eight-week resistance training program three sessions per
week. The supplement groups consumed a 30-gram pack of milk protein concentrate daily for
eight weeks between lunch and dinner meals and immediately after exercise. Data were
compared using repeated measures analysis of variance and correlated t-test. Results: The
results showed that resistance training with and without supplementation led to a significant
increase in serum folate levels (p = 0.001), muscle volume (p = 0.001) and muscle strength (p =
0.001) and a significant decrease. Serum myostatin levels (p = 0.002) were higher than the
control group. The results also showed that supplementation of milk protein concentrate without
exercise had no significant effect on serum folate and myostatin levels, muscle volume and
muscle strength in novice bodybuilders (P <0.05). Conclusion: Considering the significant
effect of resistance training on hypertrophy factors, it can be concluded that resistance training
with milk protein supplementation for eight weeks can affect the acquisition of strength and
muscle mass of novice bodybuilders.
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Extended abstract

Background

Today, athletes in various sports use resistance training to increase physical fitness[1]. One of the most important
physiological adaptations resulting from resistance training is the growth and hypertrophy of skeletal muscle, which is
characterized by increased protein synthesis in muscle fibers, followed by an increase in the volume or mass of muscle
fibers[2]. According to the results of recent studies, the increase in muscle mass due to exercise may be related to the
settings related to myostatin and Follistatin [3]. You will also get better results if strength training is combined with the
consumption of protein foods that help build muscle[4]. The use of resistance training along with dietary supplements is
one of the most widely used methods that improve strength and increase muscle hypertrophy and improve performance
in athletes. The aim of this study was to evaluate the effect of resistance training with milk protein concentrate
supplementation on serum folate and myostatin levels and muscle hypertrophy in novice bodybuilders.

Methodology
he present study is a quasi-experimental study and its statistical population consisted of beginner bodybuilders aged 20

to 35 years who participated in this study as 40 subjects. The criteria for selecting subjects include not having a history
of bodybuilding activity during the past years, not taking milk protein concentrate supplements or other supplements in
the last twelve weeks, not smoking and alcohol, not suffering from certain diseases such as cardiovascular disease, liver
and diabetes and It was not taking certain drugs. Criteria for excluding subjects from the study also included lack of
regular participation in training sessions, injury, and sensitivity to milk protein intake. Subjects were randomly divided
into four groups: exercise-supplement, exercise-placebo, supplement and control. Subjects from both training groups
participated in an eight-week resistance training program three sessions per week. The supplement groups received a 30-
gram packet of milk protein concentrate daily, and the placebo group received a 30-gram packet of placebo daily for eight
weeks, with lunch and dinner meals and after exercise. The strength training program included movements involving the
chest and forearm muscles, the back and back of the arm, the legs, and the shoulders. The training program increased
from four sets of 10-12 repetitions with 60% of a maximum repetition at the beginning of the course to four sets with 10-
12 repetitions with 70% of a maximum repetition and with one-minute breaks at the end of the training period[5]. In order
to evaluate the biochemical variables, blood samples were taken from the subjects in two stages of pre-test and post-test.
To analyze the data, factor analysis of variance test with repeated measures on the effect of each of the factors of training
status was used to evaluate the effect within the group of correlated t-test, one-way analysis of variance and Tukey post
hoc test for intergroup comparison.

Discussion and conclusion:
The normality of data distribution was investigated by Shapiro-Wilk test. Based on the results of statistical analysis, the

data obtained in all four groups in relation to the variables of age, weight, height, muscle mass (arm), muscle mass (thigh),
folate and myostatin had a normal distribution (P <0.05). The results of factor analysis of variance with repeated
measurements of folate and myostatin showed that in the exercise groups with and without supplementation, the Lambada
test was related to the analysis of factor variance was significant. Supplement and exercise group, blood folate and
myostatin levels in the post-test increased significantly compared to the pre-test. By comparing the mean of the groups in
the pre-test and post-test, it is clear that the largest increase occurred in the supplement-exercise group (P = 0.001). Also,
based on one-way analysis of variance and Tukey post hoc test, a significant difference in myostatin was observed
between exercise-supplement and exercise-placebo groups (P = 0.001), but change of folate in the two groups was not
significant (P = 0.315). Therefore, according to the results, it can be said that resistance training along with milk protein
concentrate supplementation has been able to make significant changes in myostatin levels in novice bodybuilders.

The findings of the present study showed that resistance training and milk protein concentrate supplementation have a
significant effect on serum folate and myostatin levels in novice bodybuilders. Resistance training with and without
supplementation of milk protein concentrate caused a significant increase in folate and a significant decrease in myostatin
levels. Based on the results, it seems that the intensity and volume of exercise are two influential factors in the release of
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growth-regulating myokines. Folestatin seems to be one of the most important stimulants of satellite cells, which is very
vital and important in the regeneration and growth of muscle tissue [6]. Therefore, an increase in this protein with exercise
is not unexpected and in the present study, resistance training showed significant changes in Folestatin.

Getting proper exercise and using healthy exercise supplements is an important factor in achieving athletic success[6].
But the results of the training also depend on the chosen training program. According to the results of the present study,
resistance training with milk protein concentrate supplementation has a positive and significant effect on muscle strength
in novice bodybuilders, but resistance training alone and milk protein concentration (MPC) supplementation have no
significant effect on muscle strength in novice bodybuilders. Also, due to the importance of Follistatin and myostatin in
muscle volume and strength, and also according to the results of this study, it is recommended that coaches and athletes
use the training protocol of this study and milk protein according to the method and amount stated in this study. To
improve the athletic performance of athletes.

Conclusion:
According to the results of the present study, it can be concluded that if the goal of training in non-trained people is to

gain strength and muscle volume, the use of resistance training with milk protein supplementation during the first 8 weeks
of training is recommended. However, based on the principle of overload and progress, it is likely that after the first period
of muscle adaptation, performing more exercise will produce better results.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2022.27812.1471
file:///D:/مجله/شماره%201401/فخرپور%20و%20همکاران.docx%23_ENREF_6

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27812.1471

O¥339 859892 38 10 (G (88 )l DlWllae
§ 9l 03l i Jo
JUF-101 Sbmio V£ 3wl 3 5l

Open Access o9 o

oo g 2 (MPC) 1l (1559 0 ,565lucS (80 JoSo of jod 1 Jioglio Wliy yoi y50
S Gllasay jo Sllae B9y yd 9 piliwgae 9 (ilindgd

Tl 5 plast T yg y5<d ad ) o S LS
VERVPYI oA by fa,b VE N[+ /Y0 el g,

oS

@lsie 02508 5 5l (e sl JoSe Bras ol jon a4y (Roglie el (55 1A
Dgbiee OhBjyg 3 3, 8es 290 g Sllde (Bgipn (I )05 d900 el &S ol
2 g 0y0laiS (3 JeSe olyen d (ol Sliz el U gy S cpl S Ban
P9y B e bty 3 Glas (Bgmn 5 opliege 5 ol ey o
atel> b (giten ity foye |y ol (o)lel dnsle 50351 (228 dasd g5 5] ol 3o 3 quilind
23,8 €S 0 ikt ol (S3ge5] Oloie 4 L8 ¥ a8 woh S Jlw YO B Y e
e J55 5 JaSo dhaig s = 03205 JoSo = (505 09,5 oz 41 (33 ysbo 2 Lo (g0
o din b Jaglie Gliy el latin Cutn deliy Sy 3 (ayed 09) 93 sy 3gej] NS
Py pb dlis s w0 GBEOR (Sl Do & pud (59 0y8luls (00)S Vo ey G &ljy) JoSo (glaog)S 03,8 <858 anls
oalie WWW jaNSSp.azarunivaciir. colw  Weodld 1153,8" B yae iy pei jl dny alolBll 5 plis 5 jlab olie claosey ol o atan cuin

5 s ATl G0 duglis dlan 5 g )pSe £y:So )l by lole il ly oo 51 ealizl b

038 (shins S Ansd L PSS ) o g Jodne (aljBl 4 i (B3 JeSe (9 g b (Faglie (2 pe5 &S 0l (LS Bai0

s e S s pske Mo pials g (P=+/+ 1) Slas 0,8 5 (P=2/ 1) Slas poe (P=2/+ 1)) oslinss
Sl WS oS5l k;—‘tvi-."}) ‘5&73%‘0 .)l.) UL‘“ C.wamb.\m J)...S 09;4..:&9@(p:‘/“v) uul.a.m}m (P C}‘aw

O el 3 @8 g Sllas poe iliuge 5 (lalsd oy Zolaw 2 (n 0T (g b (B9 0 5L
o 08 (s SISkl Y Sl ag b d):‘.f‘\"t:-’ ,(P>~/~a) Cabl gyl gme wl gdie il j Sllae

2 B Sy ol &5 5 4 claSire dpamle oSy glhs oy 3 sine

S 9 Oyl S Lilgi o diAR Culid e Ay gy (23 JeSo ol 5 b eglde
Sl I8 50 e lilusny Slae

RN WA W (54 P
O3 el 3T
(U g o )
r.fakhrpour@yahoo.com oliwgee lindgd b pEign oyl Seglie yyed 1 glS (gWdojlg
Slas (B9 e
5 olidss oy gy (MPC) 5o (g5 0,5laiS (2 JoSa ol po &) Jhogliio liy o5 536 . Ly plas] 92,5 48 cm s Loy 1gl 5 09200
APYNDN(Y) AN s (S5t ) (eS8 Sllllae " gatie lilusiy o Sllae By g liuge

Hbalyd e s olStils tpwili g sl cale

FOY-YEVS 1 Suig oS gL

B3l s o pawd EoF
DOI: 10.22049/JAHSSP.2022.27812.1471
DOR: 20.1001.1.26766507.1401.9.1.13.4

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2022.27812.1471
mailto:r.fakhrpour@yahoo.com
https://dx.doi.org/10.22049/jahssp.2022.27812.1471
https://dorl.net/dor/20.1001.1.26766507.1401.9.1.13.4

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27812.1471

VOO0 O
Ohlen 5 (K1), bl Johtteo laJoSe g gyl (B B pae
(S5 5 i il Canlin 105 5l plyie Ly Ao (Y-Y:)
5 e Oledils 3 (s g pliwgsil (plingee Zoba
s ole cdtin plol 1 o ol wlwl 0l plosl S0
05 J o il pdlie (5S0SLee sl )b me LS
(N)edly Gl (g yed sloog)S eilinlgd o Jyu8

el Sllde )3 09290 (Sgn i (Jleglie Oliyyed (b )
cllae 3 oSy 3l Oliee cnl Jg 0580 Slode (B9 b
O gl i Slge sl g g (B o ale <l
sblie Gyas b (5,08 Ol pes &5 oyl b (3 .(1) 29 oolatwl
S0 ol 29 olyen LS o0 oS Alude jiw 4 & ATy
2 Ol il ol glgil a5 cewl oa b ol dalgs ol
g sl o 55 g Al o 38,80 a S 03 g gl
Sl (Gtoglin iy po3 sl Sl gy Gllae w2 5 )08 iul38)
4 Slgi oo Ollde 3y 4 S8y oglle (T (b 51V +)
OSen h85559 ames 45 S K 013 sl lliae (5Ll
O3 3l o 39 S Il Gl o n JoSe 5l
@l jes plosl g ylog glafeSo B)iao iSoslinal
Sl s Blaal b Sz o (ili8l gl S oglis
o) O)B5)9 55 ©pB S b dlus ) Cudbge coulio (S
o li JaSo oo 53] el mJLus 5 (V) )l atily
e sl JoSo ol 1 (S (VW) cwslond asye ik s o5
O3 055LulS (W)l yed (g 0y8luiS” ()KS559 (o 53
s e 52 4 Ol g 5 b gjluliz ) ((MPC) s
Oign 2opd Vo ke g (558 (g dopd Ar jlade (ol 5
sl )3 )y g9 w5 03 bl w5y ol 5LV Al s
e ol jolate 4 (pgp JeSe 5l ) S—559 110,135
Bl 0eSan P bl S (oo oolial (g 02 N9y 9 Sllas
<« 8l slp (8L ean e Gl ket 4 c—lio
bS5 loaly ylis daxie Slalllas bl o l5)ld g gs0S
5l oglle b (SlacuSgn ohg dn b )3 29290 il
23S o ) dde s )5 sage Jlun i85 L (glais
2 reglie (3203 b olyon (1o sloJeSe Bpae b Sllas

(VF)elaiz,S )3 (cwy 3)90 o oS 5 g dhiae o ol

Ot el (55 95 51 95 3 53 S92 90 (g odes Chod
3 o Sl e a5 el peligl (clasol a5 e g
ol @1y iy cnl o 23,5 Sllae Ay (ge el bj)e
5 =5 > oSsn ol Symae ploj e il S (oo pin
Db AwSd Cels L (b g ol)] 4 T il e Clss I LS

v (MPC) 15 5 0 p5laiS” 23 JoSeo ol yon 4 siaglie iy yod 53l

Aodbo
Sly (sotie Ol e jl (09 lise slaard) ()1835 09l
L5 &8 ol pod 31 (S 8p0m 0300 (o (Sl sl
(V) ol oglie Sl poi S o oliunl ] 51 80559 (saon
ol g Gl ply g 098 dge eely (Sloglie Ly yel
Fldg—diee G559 3 3,os 390 9 Sl (B9 mla
b yusie ol & Canl dianly pusite (i &y (sloglie iy o (o0
Sl pe8 w2 ey )l b 0l (Gllae (Ll g Jals
0,39 IS 1o i e 53 kil 3590 blsg £ 28 >
aan )d el Oluds dlawi g Jllae  plal ey ol il
3 ol (S5dnied sy il (ke 5l (K2 (V) -l
b oS ol (ISl alde By 5 2B (heglie Sl e
o Gl ol s 4y g Sllae (sl 5 gy e Ltal33)
3929 3L )lgile D98 0 asidie (ollde sla)lodg b
IS S oo JpS 1) b pudone 4By 9 g Jimw &5 2)
Sl )> Sy i oS malals ply JUST (gl ypane 01 Sion
oS Wil e T SMA - iliwgre Sy ply paame ISl alae
(¥)o5—iiso ety T olidgh o Tl gae Jolo 9 lasgs
S ) oS & g9 398 o0 g5 (ISl alde 3 (iliwgee
Pl e (S5l 41 9 2,5 0 Big lce o)l 5 ° (11D
|y (Sl dliie 13 g 390 yoxie"SMAD — (yiliwges Sl
Silojl g s ) Hlee slaylSgile 51 S5 (6 (F) 1500 sl
sledgho iS5 5 clld Jlan L (liogee Sl (6 Sl abae
Ol Dl &8 dim3 o Gt I hingy (B) da3 e £ Slolsale
(Al alas 0395 (5 plp aw U 9 (Rl b o sdge 53 (piliwgee
989 4o Lo pudgra ojlisl (il does )3 45 cl oo
Ooliwees Jlosl a8 ol o [ase o g opl b (7)o 0 gao
253158 ol gd il (63503 el 9S8 136 cod Wl e
FST LS5 35 b sl 5 45 Cal iuBigpsSelf plilgd
290 Ol by o Sl olad )3 Loy g ol 4Ll
@ B9 b Wl oo 5liwges ConsgS T Jole cpyissb clgie 4 g
0f Sl Sl |y Gligee Collad ¢ 90551 (iliwgee 0235
&S Jb jo 0gb o Sl 03y ials el dlae o oliugd
2 2gbie dlas so Sl g5 ) el ol o5 o ) e ol
Ui b olyen 4y psliware Bl a8 Cunl 0l 02ld LS Audes
Al ol 4 Gllmas 0395 il el uliudgs s>
cov Gelidsd g piliosee (Son 0F Ol 92y ool b 2-Se
b9l e | (S35 (Seiedanid 0SS bl U
V) 255 o )8 (o9 cllab 5 (359 (o2 e otld A o Gllae
9 Sloyd Zu o siloyd Slule ylas sasie lo)Sal) il ooliwl gy ol

5 activin type 1B receptor
6 myostatin/Smad signaling pathway
7 Milk Protein Concentrate

Copyright ©The authors

1 myostatin/Smad signaling pathway
2 myostatin/Smad signaling pathway
3 myostatin
4 Follistatin

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27812.1471
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_1
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_2
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_3
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_5
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_6
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_8
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_9
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_10
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_11
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_12
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_13
file:///D:/دکتر%20فخرپور/ویرایش%20داور%20اول%20و%20دوم.docx%23_ENREF_14

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27812.1471

VoF O VEYADN(YV) A VYN L5 5e (659lm i 0 ()i (69 )5 Slalllae ) Kep g (o)

) on edlé cly Sl asliiwy "PARMeEd-X
Sy (Y9)3,8 JueS5 1y (V+YY) MSagd 4 Bla)"( PAR-Q
3 loingeil (15 5 98 Ale (g yteggyl (slaasly (gl
calo SECA JleS calo Jhswd (g5l g 35 o oS
0is wend S| (BMI) 5y 035 (sl ab oslisl ol o8
o dga)l Sl pore 5 dol Cund 4y o 4 08 pgdema 2 (pS5kS)
2 ol g 93k ke (gpSojlul )b Sl oy g g3l i (Alg 5
S5oill pdySllanil 6)lg5 yzo 5l oolinul bt 5 () Cesl) Caous
35 0ol om0 c0oil Dt )3 005 (5 Soill o)lse b el
b9 4 W idgesl adgl sla o)l Pl 51 g (Y1) (5501
Spae b (doglie (pyed 095 Jog @ ool (S as)F (Bola
Spas g oglie (nyed 09, (V1) b gy 0p5luiS JaSo
G99 b egn 08luiS oS Bpae 09)5 (551 +) Loig >

WIS s (5 V) S 0935 5 (185 V1) (e yed

ot ol o odlizsl 3,90 (MPC) 1 859 0 5bcs” JuSe
9 Oloy oy ©)lig (s I 45 92 0Ky 8 b Nt Jguame
e Jolis Jpame ol Sl 5 ) sl 0ad 4l (S Shjee]
@ Grgpo el slasl ploi (5ol) 55 g Loy A
Sy OeSon doyd Vo e g (Wb (nlon 9 Crisns LPsat
loigshs adlse (0ally 5 ) A5l e sl aizelipel (55l>)
oolol j09) (ol Jlade 4y g yb 4y aS g dAtwlis oud ool
bl Sy b S5y i 5l 93 a0 bl 4Ll iy odind el
P B g b (B 0 SluS (05 Yo ey S5 &ljy) JoSo 09,5
ST ey S wljg gl 09,5 9 Juily odind el il
B pae b Culd Gl & July 0002 w2l uilil )50 g Leig)ls
locpyed 5l dn g pls 5 ol (gl slaossy Gle 3 & 0d)S
2 a2 oS Qb ey g > 4 ) WS Span
G e loj (e 5 bl (08 cuslio (305 51 S8 B ae MPC
o 8 5 Ledg)ld g oS Bpan (a8l oo (el I g esluSy
O)llas o e slajg) 3 S g 0392 )95 dggd Cjgo g
by 08 Byae sladiun 315 )b (570 (pizeen 285 el
do B s canlgdyd b gagesl 50,8 IS aan bl s 1) ol
oy (ol el ol b 400m5 puais y 395 (liE ogad Sl
o Syl S el VF Ll aelol doliiuny a5 L
o2 50 ¥ 2 (FFQ) ke yms sl aslidn s 5 (o35

(VV)23)5 (o B
Dy Gl S oyl Ay o g duds dw alan g alan

byds e 3 (S Br—ae i GRIBIL 08 ripen
lp bl (ned 4 290 o0 Cgmoe (i (22 Slp OSgn
o i (gjldlde g (gjgiayr Sl 4 oS ol
Cgude yd B9y (65503 (IS (59 (eSgr— (V0)cun
2=l JeSa g U CadSTL (B9 gt (g9 (B9 95
Sl 5l ol edale Jolid (559 cnl (V)] (o859 dnl>
@ hadls (sLma il bl I 2 gido 5 (sy9 05 (sladinal
s 0o 0 ol Seisem il (V) ol g 05
5 s S LagSlS Fag LS UL f 855U
O ol s Gal38l eely o5 B o La ol sglS gicul
> 4 el dul o JoSa 5 55 (B9 (V) 95
colisUgaste p> d el bl g gy o AL _w e aS

Sl 59 4385 55k 13 o9 Cuxdge

2 Groglie Sl o5 bl 5 (giluity 4l Sl @ g bl ol
eSS awblS Glalllas By o)l 5,)8" )9 ladidy den
9y 0y5luiS” B pan ol yo 4 oglie Sl yed 13U o 1) 38 sel
Tol— (o p b Glae (Beymle g e Sl ) 5
2,855y ploo] Lol ek )0 Wlaiily poliwese g (pilindgd
Slellll JoSto plgie & yud (slacnig y 055l 51928 e 2
9 9y Vg ooyl 3ui (pimen led oo wal)d ]y ot
Croiae Ol s G b o] 3 i @lidsg Sl dige;
soglie Sl yed el )3 b (195 08luiS B yns 593 g (loj
olyad 4y eglio Gl pod il o)l ol Baiod 5l CBua bl
Oligee o il gh polaw el (g 05luiS (23 JeSe
Al e Glilesy o Gllae (395 ,n sla sl

o293 (99,
ol Sy i) (oten sy ohopo |y 3l iy (g )bol sl
St Jlo YO B Yo s el (18l 42338 liypo g, |
gk ol )3 agell plgieds gl g 4 4 Fr oS ol
Al oty Jols (6390 din 33903l lsesl Slho 53,8 S b
05luiS” JoSo CBpas pis @idlS e (b > (gjluiny culld
Jlosizol pas anslS aiin 03jl93 3 b JoSo plo b g yed (B9
i clacslen 35l G (lew & L2l pae (S 5 S
Sljlne D9 (ol lagyls Bpas pas g Culd 5 (S (Bgye
(el Slude )3 olate €85 pas 5 il I o idgel g5
5 (o Jobd ol (S B 4 Coplus (13l 5 (S0

Cold) pb agogeil asn Lulyd Bl sla ogeil ol 5l
ol Sole] s g Sy Ao pyd g AlalST S sl

12 Physical activity readiness questionnaire
13 haff & dumke

14, 24-hour diet recall

15, Food frequency questionnaire
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8 Lactoferrin

9 a-Lactalbumin

10 Glycomacropeptide

1T, Physical activity readiness medical examination
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