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A comparison of acute effects of sarcoplasmic stimulation and traditional methods on muscle thickness,
plasma volume, and testosterone to cortisol ratio in bodybuilders during a plateau period
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Abstract

Background and Aim: During the plateau stage of resistance training, it is negessary to training variables

and apply advanced training techniques. Therefore, the purpose of this study w. comparison of acute
e*d testosterone to

cortisol ratio in bodybuilders during a plateau period. Materials an : es*w!, conducted with

effects of sarcoplasmic stimulation and traditional methods on muscle thickness, pl

10 bodybuilding athletes (26.71+4.1 years, 3.5£1.6 years of trainin i ating in two traditional and
sarcoplasm stimulation protocols over an interval of seven days. In ‘ tr ight sets were performed at
an intensity of 70-80% of one repetition maximum until failur lation protocol, six reduction

sets were performed (three sets of 70-80%, three sets v& n and one set of isometrics until failure).

investigation of the normality of the data di i ed using the Shapiro-wilk test. After ensuring the
normality of the data distribution, a comparison nd after values of each variable was determined and
the amount of change was determined using a st. Results: There was a significant difference between
traditional exercise and sarcoplasm stimulation in

significant differences observed between theﬁ protoeols in terms of the hormonal responses to testosterone and

e (p=0.05).]€onclusion: In trained individuals, the use of the sarcoplasmic
method for passing the plateau .Despite the lower training volume ,it
e swaelling than traditional training.

w
Kywords: Resi*cet em,jmetabolic stress, mechanical stress.
w o
W

Sports Science and Health, Shahid Iran. E-mail: m_fashi@sbu.ac.ir.

acute biceps swelling in this study (p=0.036). There were no

cortisol as well as changes in plasma

stimulation system appears to b
involves more metabo ress
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1 Type-2 diabetes 8 Mechanical tension 1 Growth hormbne
2 Metabolic syndrome 9 Mammalian target of rapamycin 1 Hypothalamic-pituitary systein
3 Schoenfeld and Gergic 1 Metabolic stréss 1 Fink 7

4 Resistance training 1 Blood flow restriction 1 1 Metabolite accumulation 8

5 Cross sectional area 1 Muscle recruitment 2 1 Group lll and IV afferents 9

6 Krzysztofik 1 Muscle Swellthg 2 Proteolysis 0

7 Ozaki 1 Lactate 4
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3 Prolonged eccentric tempo 7 Drop sets 1 Bicep brachii1

4 Cluster Sets 8 Pre exhaustion



- m M/T{; .V
FD9 Sl ook | )y

acib ansls J1,8 iy 10 M Cunsg ,o aian g0 JBlas Lidgh sla Sogesl og p3Y aisren g (plate (p ped dtin

9 ol 5o (B)le Dlsles (SIS pan (@i 90 Dae 4 g5l e 90 didan 1S5 SG 0,55, el by (aile )

sl lns s g5y Jsbo 50 (2 ya3 435S 51 SeilE el (slagls ol LN Sl 0y il 4igS 5 5l oaliil oy yad (o> dniio
Eori 3l B 5 win,S a8 i Baams (pl yo aildbgls O jam 4 Guion jo pole ol 8l ol S35 4 p3Y aisg Buisd 5l zg,>
LQLS:O&A)] )‘ 3,4.‘7:.' 5 o us).w ;...5 a4l wl.ao)‘su)m LSLQQJS"BJ" o)la').) ‘n)y ul.’}LMa 3.' 9 Q] Sloa cu).ma | o 9 M X

Qe oBils gt ;o S| aieS lawsi IRSBU.REC.1401.057 3> oS L pol> asdllas 7 b yuoren 0,8 Cily yo

W8 aley Gragh onl szl e lad g (B lse soled (nlply 285 E a0l s,
e GaSsn b plbla > S (g yed oSS 2l g Ghesk 5 5l G A g5l

o, 5 o ygey9m oy (559, Al oy NS 53U 5l (6555l L 23S (5 s0g5 (Seglie
Sand g Il op yed Az 90 32 50 03 5 12l (e 1 Ghogly Sl b £9,5) L oales  S9>
oSl ()5 3L 5l 60T slz jskiie 4y boge3l 2 o O ez s (F05051 2 8 oS
oS s ol g lie 4 ad aulys Fogasl e 5l a5 o, goi b 55 (Sga,9% 9 (S
al_ac p,95 g pSojlail g byl jekaie 4 (Y-YY ‘Ql)i,‘s ; &b s 03gae ;3 Sl db 0l 5y jloges

o3l ydlS g (158 e Sl ooliil b o 5 4y Lo Soge il 225 7 9 93k 9 Laee il g
A opmizmed (Voo U150 g (5,00 ¢VAAY ()| o5l S5 Jyeyd y0 alols slacl g o (5,5
S, esd lp (95 (e o 99 (K 22 Szl ) o LDl x> Sl peis 2l 5 slate
J35555 5 9w 5d Sbogge 50 Tobaw (b3 s s & 9 (CBC 25 LS (3led) (Sifglsilen

100,52l ps g8
Sl b osbial jlla o5l ol <SGy L 2l Jald (st 99y b 0 pe8 SS9l 1w (32505 Al
Sy Cugh B e a5 3g gl b an iy LS5 Sy aops Ae JIV-
2S5 LSS > 185950 Al ye 50 1SS (59,5 Jo5 3 (2l pae Sje—o

(SG Jgaz) (V)1
SLaeles @ dysS )l S 25 gy L (2 p08 denle i Sy 98 )l S o (2 505 Al
Fasl Ve bLOjge cmed 4 o2 ;500 Cugd 90 a5 Cowl Gl b acinn 1,56 6 s 0 Ve
23 Cugh Sy ($3ge3l g ab A wlS b sl oo 3 Ve ipgn Cogi Sl G S plol L rals
e ol 4B Y las 08 2l Gl a8 2S00 alo e (ud (b 4l S 51,505 al> e
o 2l ez 5 10g alye 4l S 00,5 (B LT s S S ad sl gogesl 5l g s a5 L
‘ BE Y e 2385 g 2l 0l 5l o Ve Toase b gl sl Sule o ey Sl b S 12
o0l p3 4z, e gl o bl Ojgo 4 e (il aS0) G gl AL G yge w1y 08 > B al atulss Soge]

15500 g ol (60) 030 5 Ll A, iy 5yl SUSSS ol 30 Cugh LD Egemme 40 0w pll Sl B (@, J—aie

1 Anabolic Steroids 5 Heymsfield 9 Eccentric

2 Brzycki formula 6 Complete Blood Count 1 Concentric 0
3 Circadian rhythm 7 Brachial vein 1 Isometric contraction 1
4 Buresh formula 8 Muscle failure



m

(S5 Jauz) (V-4

D 95yl S p20 e § (T (03 S gy Sl ) 9o

el b acin 1SS G oo A IV Gas b cog ciin . o (IR
- = M “))S—‘ M ’ L; . 7 ‘:.M‘:msua

ity |55 S o s Ae Y @ati b 5515 o o Joflal e

15950 (i 4l Sy g 109, i 4l )z ol (b b Slgib b oyl S wpgo al> o Sy
18590 (w4l SO 9 1,S5g,0 Gidw b Jlezr o (b b (Slgl b cogh SO ipge al> 0 ol g5 L
)l Al 4z 10 A0 gl 50 Sy gl Oy a4 SISl b Cugs Sy 6l %’)Lﬁi“l’)" 3

|

Ol 8 U b ous @l Jgo 8 (ulsl 2 (] iSI8) 2l g3lgl 25

AYIO £ F12 o131 ol 59 uSoles o 091 0 ﬁﬁ»‘?tﬂc S [y BMI s 03¢5 jasli puicren
VWA £ /0 T 03 5uSilie 5 p,ToleS
et 3 b8 qgil pwgo alae Cesyy 5 o 65 o3lail 193l ywgd abds Cwlius (555 ojlul
Jseb yo alol> slael 5 00,5 il 1 5 6153 ol b o 5 @ andz 50 50 SS9 2 sl ) as alolidl
Gz P9y b 93k jwgs alde alade mhaw g a ools 18

93b yuwgd alae Sy (6,05 ojlail jo 8y jelaie 4y (Y- -9

ol soe T

95 sBaigei 5UT 5 (5591 gazx 09

5o iogesl 193l duyg 5l 085 o o e S 1950 )95 4 (39 P g T s
2 JESE uSL J5S 4 055 sladiges alolddl o b (55 diged oyzme 25 (5 g [SSsp
555 293k w99 5l Crped 5l o 9 B Al pe 93 55 (93 Sl Wiges s I Sl )l RS 3 b Lo
o5 ble az 0 A gles jo g o atsy, EDTAY o | Siiw 1155 el (60 sl slinsl 0o (gol> slaalg)
‘?)a)%(_gua)os@éo Vo Dol aiBo j0 ye0 Y ce b e il b el g3l Tas 5l o Bl
g b3 IR oy, Vatbgige <8 L Jgidys5 5 0 el IBL oSl (g jmgins ol Ll

Olel olaml 0o goole (55l slaals) 4 93 (o (g 50 ke «Sufglgilen sla,siSE b5l (sl lowsdly oo Ol i

1 Beachle 4 Caliper 7 Monobind
2 Body composition 5 Cool box
3 Body mass index 6 Ethylenediamine tetraacetic acid

14



J
/

- = " ’//Tf" l
SO PIERETY

Tlowodly oo Sl pdd ueds « (HCT) o S gileds g (HB)' croglS g (yond 51 oy 0 Jitie duel Sl 155 el (60
Codlas C.wl.: WYY K0 g g uSll) Bais g sl lawgi a5 () ‘Wf‘)J:.’;wlS 5 Joo doles 5l oolaul b (PVV)

9 OmlSgen wl p Lewdly oo Oldl CS 5 (pas 9 005 dloee el o ool 1 ped 5l o (5,550 5 (o859

Ol PW% &jyg0 a0 Lewdly o Slynts o Jg0 8 50 00,5 paseiie (o ped slaSSs,n 5l Sope slp oo Seilen

:oo)fsa

Dl 223 =)+ XU gl gl ns gl ga) X (V- g Sgilan +1- 5 o Sgilen - )
LoedU

3 W ‘

s ot

Jge® 3l eoliiw | b oo Dy oo Ol sl 4y G 2,951 pls (598 90,8 a5 a0 Lowo Dby oo Ol (et 51
(YWY (1,50 £5,058) w8 ol S
] f‘

)ly 93k 4 92l G 9 JLsd o5 (JSB 4 28535 B et Sl Jlie SIS (5 ) dgen 205 sl

S slo aigad Jl 5 5 S a2 03 ol B TN St Wl e ke e Y g
Ly 15 St o b 5 i plasl ¥ ST S

yeiio 5 5l el 5l am g 8 polie NS deosls yog
&bl glagygesl plas o (g )lo (ixe gl b g 25
30,5 oolatwl YY azes SPSS

basl,
PR VIO Ll 2o aglin 005 dd 53 05 S o (Lo
o2 5793 & 0905 3 o bl el | 0 )5 ol VAL EVEY Ll o DsS L
S S5 g (P=e e o)) SBls S92y jlo sne Dol Dy g sl So 2 g (S (2 03
295 )l S0l 0 (293l jgo alde Cwlid (S (n ped ddz 50 VL (p el e 2929 L 0

(=1 Y9) 351 o ime (5 ol Ll 4y 3Dz51 )
Slel S5 51 aal38l ol a8 o8l (al8l o Mgl S 5 (s S50 50 0 (12Tl e (g g el
L 42 55555 gob 50 Sl eizmen  (p=21¥0) 023,55 svaliine Sum cnl 51 SS9 n 50 G (ol 9 0 Slo S
Sloseyse Tobh—s 2 22 US55 Sl e a5 0o (Lt (295 (5 sl @l =0 TAS) o5 o gixe i sl

1 Hemoglobin 4 Dill, Costill 7 Shapiro Wilk test
2 Hematocrit 5 Sherk 8 Paired sample T test
3 Plasma Volume Variations 6 Hemolysis



m

(53 J9uz) (p=-1V0) 5l 3925 jlo e Sgldl S35 595 & (g rtwgind Somnd (eizred 9 S35 555 9 (9 ymgte
ey sS sl S 20 e Al 3 2alS (l ST 8l Rl e T ey el e 22 SS9 95 51 A B0
S Jsho py58 3575 L Cnlply (p=+ 1) 058 yls gine 5 lel S 51 (2als” (al 4z )51 togn VL (s s 4 S
E5 O Sl Bl pol 580 3 (eadlysS sl S uo G ped w2 a2l 50 53k s alae o in

i S8l Laadly oone Dl i g (Saglie (2 ped pilasns

u
Bubiond dwnly G o (55lobao g 8 lailiw! Bl il £ 1Sl Y Jgus i
‘ _d

SInv VYA £V FY VY £ V0 (pyS9bS) cyo g5 S o>
va /A Ya/s + Y/ Seal e 93b ywgo alac adaio o
YISA AATATER AT FY/IO £ ¥V el e (io i)
va4/5 £ Y4/¥F FEVIO £ OAIY S0 sy
EVZY £Y/5 £ VIO ££0 £ OFIVY o905 o 39 55w giansd
(i (ol 0,5 9ib)
VYV £V /Af VV/-F /P a9 (i
LIY$ VV/AD £ V/AQ \o/f £ Y)Y el e Jorsye
(i (ol p 5 9ib)
YY/ o+ o0/Na f.xY QS‘)TU“““" A (99 yhw g Camnid
“\IVE YIS £ /A FOAE N /F 9051 J3siysS
VY -Y/5 £ V/OA -Y/A £ V58 (00 33) LoDy poxo 5l yunds

-

L)

= .

SO s )55 1 st (523 Al 4y s M5 s S5 0 S o 3975 b
2 )0 O al> e 0wty G555 Sl Sy ol S sl bl S 20
o3 3 (36 Sdlie il 5 (Jobos 555 555 2 45 0555 (nl 5o 0ol planil Dlalllas (i
wile (raglie o yod 48ydey Slaghy) oo S5 4y g Wloo S IS ey cnl 0 1) srelie s

SN loell (59) 05 o0 alie ;0 (g ey Sl sk 055 s g BBy — Sl il gy s ly adlysS L
‘ b g awlie ol ] aSls e8> SO (Y NE) G100 5T 5 iz 50 (YA oS0 5 s Y1
S Saie YIV 0 yod SS90 50,5 ool (8l (Glu) (y5enST g (e clad p (fiw SS90 9 VIV (0 ped SS90 99
Jolsd b LSS cda b Cugh o S0 (a0 b Cugs S oS0 g b Cug o LSS e b Sug S Gl an b Cug Sy
MF) 6,155 A Cugs St b (TxF) (650,50 (i o9 Jlozr Sjge 0 (i SS9 9 092 g (g 410 ol

1 Rest-Pause 2 Penzer 3 Elbow flexion



- N : L L} i) .
N2 )= =) 9"“ Iy
s oMae c B LYY by, el )0 Ll a lacogs oo ol il 4l V0 g aicion )15 S5 auo,0 Ve (el o b

93L (0S18) (10,5 03 oyl Jsb 5o lugi (m obsS jlws Colinl Lolgd (onlpl 0g: ol jen Cdl ()50S] 2905
] Dy s s S5 Bk o 0 o0 eanlice gl d dandh (905 b gl ol b ey Sdsplio L 4 yone

4 WS (oo Slml (i gy 4 S 1) (i Sl p)08 Cnlpli g 035 oBsS s g, cnl o (Gl Jelgd 1
VNG, 5 Siud [0 o 10 (V)4 00,500 ¢ lawedT (60) Canl crdge Sdailin slajls &Iplgo & Yl
09,5 Sl Boe wily g ol slaguly (S lil Jolgd g )L e Dglite (el o o3 B9, 99 5,185

2388y Hge9R 9 D ()5S Sjge (red dy Sipd Bdod )0 (T TY (500 5 (6,58) 95 s
alac alais pdaw g 0, 0,90 ol a8l o (gl pme LUl e ol b ogy YL ol
Al sl dlac Bg 5w b ceniiius b3 ,I ol (jg0,90 o> iul38l Afﬁ,.;) ° RIS S0, 0 55 snmlice
o bl S5 a5 s W o & 203 S o e 5T BB o B A oS 5 )
Glisn gyl a3 Uogs (ot oisS s il bl YL e Syl g"‘f S i) 4
b (e by 4 S 93l jwgd alde 10 (yde ol pyg e Sl (SIIELE (S i) abae oLl
alie Sipo ;0 (pizres
53 eyl Glacdplio b Fpge b G515 (S (g MBS 2570 G2 el s (12 e o
ol a3l Lolse ol om0 (TeNY mw;% L.

il s Al 45 SLSY 2Tl S e ol
45 S (oo lml (Dlae Joho jo aiSip e
£o55 Bk 3l Wlgge SUSY ol uli8l as & Olas &ly 1o 05l o0 P ol jae (ldled 4 xie
099592 S5kl 5 (ROS) (ST Jled (slaaisS adgs ¢ Joho

S mozs S50 (Jshe oy 585 05 (g mle )] il

;i* lagall (52) 9,0 975 bl eogis o alae oty 5 55 Galidl Goybo 51 SIS
55 aln 3 055 o 05 a2 slosfpnle (sloJsh iy S5 el alde Jsh o olisY
‘ 3% 5 Bsbe jo SLSY gezs 31 )0 MTOR alyyinsd o8 & cpiliedsd Glo Gl uizeen
el el (ial38l 5l le oo Yleia | (OLSY (gl oais ol SCgbl Sl 1 cpl 4y ax g5 b (]l conl
D) O 5 il lawgy a5 s ;0 (Vo) ()], 500 5 ceil>) 0,5 oolasul B9 5 pmld St sl (soglie
s S (Sraglie 5 (SSY (Seglie 09,5 93 50 Sl ES > izl 5l aw 93 SLSY polaw w3 )T Gasie Wb
Olid ool odmlive Ol s 4 09 I Jxe 09,5 50 o SLSY Ol i g 8L ol Bl b mlaw 4 Cad (gl0 S
S Seglie gy b dnalie jo (SSY Seglie g plaml b alae 4 5YL (Sl JLad 5 Sdglie oyl Jlos!
I sl (38l s« caglie o o3 5l (S0 ol SWgilie ol wiile (5, g5le oS w0 Sl Lol

1 Osmotic pressure 3 Mitogen- activated protein kinase 5 Satellite cells
2 Reactive oxygen species 4 Integrin 6 Follistatin



SIS w2 o515 L Vaio| 45 09 cn Dlae comy 4 50 5 (koo 59) (e slasls O slsime Gl 5 Jsho
Slare a0 g Y212 (1,00 g louadT (68) atiad Lo po (ol 1S loj 0y (i a0 yoxie 45 i 6,15 o) yldon
Orizeen (VY (5500 5" ol j90) sl oy Slpidey Cdplbio pad Iylyd o (Dae ad; lp mpe Sme S
Jbs slaaisT wdsi 5 Jsho o8 L (Ssnle doiyga,50 iy 1 (sote 53 Sgalie (ol a5 wilen S slgiiy (ladone
i a5 0l S bl KIS alawly 0iles so Jolge (nl don (VoY calaiel o + )+ wlaised) 5,0 (ROS) (y5unS]
Qﬁowlfl.u VY Mg«v‘wv\;oj‘;w)m@&#\ 6|o)|5au6LmJ9lm65L»Jb$5¢ E

IAERR! ‘ul)img KW ]| ‘_ga) Sgd o0 6,)1.4:: Ay g g_;).!

EF A Jm)95 @ (o rwgied Camd g J5d)95 9 g rgied B g9 gl (o) p po

o 4 (o (59,
WG VTSI VESVIRY

s 39 KoY (slefslor (b5 byl b 5 (g imgind 55 4o osill (slacs MG

‘;.1)9.]5..\; ).JaJ )l aS ol 0‘)] Uﬁ)""‘"}""‘“ U"‘ d..u.J‘ (Y’ <) ‘ul)i.o é | oals ools Cnnsd
iy oS el o 0ol i Slalllas 1 S 40 sl (AR)PS, e R o 5wl e Jlas
]A‘;)wlodmob‘bulm)&b‘fﬁ)dw&lsbG.wl.v r:d.:ds‘s'l.‘!éc > Bﬂwbo‘)‘uﬁfﬂw

A a0 8 ISy (eglie e Sl ey Sl5T 09 g 5 O e (V10 il
5ol sl p oo Jalge s o
: (Seglie G ped Jobo o sl Il

‘).uoc\:w‘ ol ool ULMAJ .))L.\f‘sa J..ul.a

(e e g D (odd bl Sl el

P o9 rmgend Sl Gl ey oo Sl 4y cplply (Ve 20 el
sbrasl s a5 wlosls Alasigd) WS S 20 | ead bl GdsSis s sl Jl e 50 5 (s
(Ve Sy 9559 51 ot O pmwgind i Gial381 b Log 3l jaome (8955 ymle (Sleglie (yy yad
2z R Sl QLRSI P gz jo lacudgplio (Vb zshaw 052 g LguilS o pad 50 Jlio plsie 4,
0y G285 53 (Voo V1,508 tlagd) aits ssaline (3359 5l o (g rmegind L3S
Gl o B9re Slondl b S (Soglie (2 o3 ein oS 095 90 G dilie SLSY sl 3925 L oS
IS8 (05 506 55,95 9 g rmginsd p Ll aiS o low] slawdl 90y Jawgie (aglie o ped
B 5l Rl cpl andl a5 2Bl Gl g g o SS90 p2 sl 5l o ol GBS 5
P9 b 5 DS )le S o0 (el e 50 3,55 osaline Sz onl 5l SS90 99 (o s (Sl 5 0098

3 Cmnnd u.s).a.u )‘ o 05)....»9........» C.L:\...a B 6‘4.2})1.‘0 JJ[B Q’“)‘)B‘ u)l.:) &AJ?JLA.A u.u).uw‘ 9 way O ol.'95 v&‘)m‘
LSY a5 el oo 00ls lis ax 3108 o Culas £9090 (pl ;o uien sloaidl jlases cpl S (0y0 )5 calive ciw

S S Sy duJ#)ol)ijwwwlexuWswu%gyuw ERg v I B HP R W E Y

1 de Freitas 4 Lin 7 Kaatsu
2 Hypoxia 5 Androgen receptor 8 Fujita
3 Kraemer and Ratamess 6 Tremblay 9 Reeves

\.



il i b Bl gy S (o0 Ly a3 SS90 99 58 T2 52 5l s (g st o (Y8 (R0 5 uge)
gl 5 Gy Gl G i Sdlie ol Slml dlauls 4 @udlysS il SO (el el 45T S8 o0
555 S g5ke S0 5l (gt b a0 Sl 4 a5 bl jlags jslanl 45 008 i gy 4 Cod (g3 gl
1005552 G rmegind loolil Sy gl (BT ol 5l S  cal Ylatol (Ve % 0,500 5 o52)) S 95 By
38 58l g gt gl 5 Wl g0 ST Lumdg 5 (S el Al (p iz a5 Canl S5 BB izmen sl 039S
50 s sy Oelpln anil easl s 4y glaazil o ‘S.ML; 0dsS 4..:>3_'; Aﬁlgssa J.cbs Q_;I 9 (V-

&;umﬁwo;cow‘ww) J.cl> ()"’251" )OASW‘ U”‘Qﬁ‘“’ 4>5.: LJ‘ EUW‘AJ
Gl el a8 a5 0 1) S Dlae ooy )5 a5 Sl e S oslitul aSul 4 4z b

3 B0 e 92BT 33 525555 0 (9 imgiass Cund &S Ty2 392 rteo L 00D ‘)i‘ SS9 b
8 a2 51703 IS 0 5 kit & 0l ks 13 ey (Y -7 B s (A8 (Staglie (o5
0 a5 Slllas mbs wy0,S 5,5 sl oids plool Tusl a5 69,0 alie ,o b (s s B s 5555 &

sl 1) Solite gl slagSl djlo o0 32500950 93 (cmas s TG o9l (nyed ol 25U (o0
Loy gl ol 5ok 2 (VoVY (0R00 ' o y900sle) 903 00 Ll > Y sl o alids slagyge 98
330 $lrog)S G )3 2 yd FASVAY 5l s 1 ool qilaN : o J93seS e S &
Slallhe 1 J3595 demly 1 (g2l ol oG L el 5tsle) Wiog: ke alsle g aslas
e

oy oy o sladds SO SelisS el | oglie (T 4,2 b ylg ol,8l 0500 0 0 plox]

) Sl 4885 A b 50 4 S 1) (g i Sl s
Sl (0 eizmed 9 (nped dndz 2 5l am gl )0 2 JB Oslss g wad el gla ragh
Ol 5 (Vo VY (050 9 Comjsdgla) was o0 £ L G559 3l ot Btes (359 42 3555 Gemly 00,55 ool
5l Foasine gl YL o 5 eoliiul C_':)‘o (S ol plis g 08,5 ooliiw] lawgie B o (6,15 b 5| anlllas
P dolsd 5l osliinl frizren 005,500 oaalive J55 )65 whaw

> r dslen pol> agh 0 (Vo). ) K0

5 2olS (Vo7 s 5 osy) 8L J55)05 law 5 (sl 0 o3
Sl el Ghegh s (N 5% ,S) S oo L 1) 00,55 (el Sl ay S (el Sl G J5)sS b
S| gfi‘"" u.»‘JJLu = Slasls (5“9““ WJL:& w.'a.ua )5.]0 JLA Y J.SLL> as @ABLAA oé;u.:fcu u‘ Li..u))j

b 5o i Slidion i OS50 55,55 Gl &5 GlBe lalyd g Jelge 4 4z
.oo)fso slpiiny oxlad

Sho a,la Rl b (G555 slaosls «J523,55 5 g ygid slo 5098 Gely ) ool s 4l @ 4z b
L5l g i soglie 1 pa3 5l (AU (Dlae wb adsl (S e (Sl DM (45,0 (rdge sl )lSg5le
(VVY 500 o 0y oY) aes y oo S5 @l (pad 5l gy (S50

bl pole 3o )0 quudlysS e S0 G a8 gl Azl )0 g3lywgs alas jo i ol (Jsk )58 0e2g b
hals a5 Cunl (LS Sladllas b Bl bt ais Cdb Lewdly oo Sl g (Shoglie (208 SS9 p £99 (2 )l
e i 4y Ol s ol a5 sl 0ald (asie o) ogdle el soly lis oo YIO-Y e o | LoDl pae

1 Dose-response relationship 2 Haunhorst 3 Laurentino

AR



- m M/T{;
FD9 Sl ook | )y

B 53 dyoe a3 (Vo F (0500 o' nsda) ojls (Sias (el £98 uimed g Sheglie (yed dnd> 3 150
515 b ) Lasdly o> oS e L o yo5

Ol S o0 55 & o i Sl po wiilod (Dl o8 j L S48 Ol o3 (o850 FI Ol g pole adod bl v L
G5 4 pl waxgi bog ojle 5l (Veb loj Gae 4 Sgeyen Jelge s g (SDlae pm (iuliEl g alae o g ksl
255 )18 addllas 5550 (g ymien ol 3l slasy ST Sl )5 95 oo Slosin 3,5 plal By )5 (5 Lo sol ()
9998 (omy p Do Aty Dy du el g SUg 5l las 5l 1 (SST) edlysS )l S o SS9 36 ¢
ez )18 929 (bl )l ax Mae glas)Bile 5 (oo (olordign slaguly b ol> 6%@.@.‘ ‘
Sloiegs 10 55,50 (ac laeg,S 5l 55,55 9 (g imgind sloge, 90 il 5388 (o)
(LDH)' 3L59 0005 SLSY (sl 531 (6 S0l e o3 51 (o86 Sgabie il 5535 2b3,) sk
.ao)fsn olp i ol

‘ o
ol BB )0 (Db oS b SO ped (Slyl Azl )0 g5l g0 alae o ;w*éb
Rl b o 28l Ledly e Ol 55 9 935,95 9 (9 rwgins grlam g9 (Sioglie s

S ol

V3l il S
5 9975 b 1 S A
%&6)“%5‘“ bls)|
275 (p e oS o> S92
ol yon alais wiz g 15,5 OMas (6,5 )5 4 5 g S Y 0,95 ;3 oS )l Gy
23S 58 azgi 0 90 i -

0395 53 OLI AWl (Aygn 53 edlysS )le 620 el oSl . B i jlossl s a4 ml 4 az g
4 b oglie o pod aiilos b ol 811 D6
Vol 558 S e & Jlo il b i b
20,5

P g (Sloyas

L @)%l JLoS ol G )0 gyl 5185 51 atils e p3¥ 093 polo Gadod Bainss
el asls
&L (2,5
D) S92y pol Fohod jo Barens sl (8l ()l S

s 15 (oblie S oo Bt ST 50 Kby ol

e Bl (i rnle e MsS e S

&lw

(1995)* practical approach to strength training: first eddition, Contemporary Books
:/liccn.loc.gov/91018017.

h, R., Berg, K., & French, J. (2009). The effect of resistive exercise rest interval on hormonal response, strength, and
rophy with training. The Journal of Strength & Conditioning Research, 23(1), 62-71. 10.1519/JSC.0b013e318185f14a.

De Almeida, F. N., Lopes, C. R., Conceigao, R. M. d., Oenning, L., Crisp, A. H., De Sousa, N. M. F., Prestes, J. (2019). Acute
effects of the new method sarcoplasma stimulating training versus traditional resistance training on total training volume,
lactate and muscle thickness. Frontiers in Physiology, 579 . doi: 10.3389/fphys.2019.00579. eCollection 2019.

1 De Oliveira 2 Lactate dehydrogenase 3 Creatine kinase

VY


https://lccn.loc.gov/91018017
https://lccn.loc.gov/91018017
file:///C:/Users/azar/Downloads/10.1519/JSC.0b013e318185f14a
doi:%2010.3389/fphys.2019.00579.%20eCollection%202019.

/7)7m
STy I

de Freitas, M. C., Gerosa-Neto, J., Zanchi, N. E., Lira, F. S., & Rossi, F. E. (2017). Role of metabolic stress for enhancing
muscle adaptations: Practical applications. World Journal of Methodology, 7(2), 46 . doi: 10.5662/wjm.v7.i2.46.

o e i) 48

de Oliveira Teixeira, A., Franco, O. S., Borges, M. M., Noronha Martins, C., Fernando Guerreiro, L., da Rosa, C. E., Signori,
L. U. (2014). The Importance of Adjustments for Changes in Plasma Volume in the Interpretation of Hematological and
Inflammatory Responses after Resistance Exercise. Journal of Exercise Physiology Online, 17(4). doi:
743019110499250135&hl.

w

Eskandari, A., Fashi, M., Saeidi, A., Boullosa, D., Laher, I, Ben Abderrahman, A., Zouhal, H .(2020) .Resistance e
a hot environment alters serum markers in untrained males. Frontiers in Physiology, 11, 597 . DOI: 10.3389/fphys.2
Fekri-Kurabbaslou, V., Shams, S., & Amani-Shalamzari, S. (2022). Effect of different recovery mo
training with blood flow restriction on hormonal levels and performance in young men: a randomij
Sports Science, Medicine and Rehabilitation, 14(1), 1-10 . doi.org/10.1186/s13102-022-00442-0.

.BMC

Fink, J., Kikuchi, N., & Nakazato, K. (2018). Effects of rest intervals and trainin‘loads on stress and muscle

hypertrophy. Clinical physiology and functional imaging, 38(2), 261-268 .doi.org/10.1 'ﬁlcpfﬂ

Fujita, S., Abe, T., Drummond, M. J., Cadenas, J. G., Dreyer, H. C., Satg, Y., Rasmuss @ flow restriction
during low-intensity resistance exercise increases S6K1 phosphorylat nd muscle sis. Journal of Applied
Physiology, 103(3), 903-910 . doi.org/10.1152/japplphysiol.00195.2007,

Hatami, M., Nikooie, R., & Enhesari, A. (2019). Presentati
on Muscle Hypertrophy with Traditional Resistance Trainin
Physiology, 15(29), 169-181 . [In Persian]. doi: 10.2%80/]

ining Method and Comparing Its Effect
dybuilders. Journal of Applied Exercise

Haunhorst, S., Bloch, W., Ringleb, M., Fenne
resistance exercise on biomarkers of neuroendo
Immunology Review, 28, 36-52 .PMID: 35452397

iel, H. H., & Puta, C. (2022). Acute effects of heavy
ulation in healthy adults: a systematic review. Exercise

Kraemer, W. J., Fleck, S. J., Maresh, C. M., Ra es ., Gordon, S. E., Goetz, K .L., . . . Mazzetti, S. A. (1999). Acute
hormonal responses to a single bout xercise in trained power lifters and untrained men. Canadian

Kraemer, W. J., & Rata . Al | responses and adaptations to resistance exercise and training. Sports
medicine, 35(4)‘ 9-3 . 6-200535040-00004.

a$, A. (2019). Maximizing muscle hypertrophy: a systematic review of advanced
ethods. International Journal of Environmental Research and Public Health, 16(24), 4897 .

Krzysztofik, M., Wilk,
res'ﬂance training
doi.orgi10.3390/ijerph1

,J. P., Ugrinowitsch, C., Aoki, M. S., Soares, A. G., Roschel, H., & Tricoli, V. (2022). Blood-flow-
ing-induced hormonal response is not associated with gains in muscle size and strength. Journal of Human
, 235-243. DOI: 10.2478/hukin-2022-0095.

., Wang, S. W., Wang, R. Y., & Wang, P. S. (2001). Stimulatory effect of lactate on testosterone production by rat
ydig cells. Journal of cellular biochemistry, 83(1), 147-154 .doi: 10.1002/jcb.1213.

Lopez ,R.M,, Lund, D.C., Tritsch, A.J., & Liebl, V. (2022). Relationship Between Pre-and Post-exercise Body Mass Changes
and Pre-exercise Urine Color in Female Athletes. Frontiers in Sports and Active Living, 83(1), 235-243.. _DOI:
10.3389/fspor.2022.791699.

Y


doi:%2010.5662/wjm.v7.i2.46
doi:%20743019110499250135&hl
doi:%20743019110499250135&hl
doi:%20743019110499250135&hl
doi:%2010.3389/fphys.2020.00
file:///C:/Users/azar/Downloads/doi.org/10.1186/s13102-022-00442-0
file:///C:/Users/azar/Downloads/doi.org/10.1111/cpf.12409
file:///C:/Users/azar/Downloads/doi.org/10.1111/cpf.12409
file:///C:/Users/azar/Downloads/doi.org/10.1152/japplphysiol.00195.2007
doi:%2010.22080/jaep.2019.15120.1821
PMID:%2035452397
PMID:%2035452397
doi:%2010.1139/h99-034
file:///C:/Users/azar/Downloads/doi.org/10.2165/00007256-200535040-00004
file:///C:/Users/azar/Downloads/doi.org/10.3390/ijerph16244897
doi:%2010.2478/hukin-2022-0095
doi:%2010.1002/jcb.1213
doi:%2010.1002/jcb.1213
doi:%2010.3389/fspor.2022.791699
doi:%2010.3389/fspor.2022.791699

& S oy

ST PRIZE

McCaulley, G.O., McBride, J.M., Cormie, P ,.Hudson, M.B., Nuzzo, J.L., Quindry, J.C., & Travis Triplett, N. (2009). Acute
hormonal and neuromuscular responses to hypertrophy, strength and power type resistance exercise. EuropeandJjournal of
Applied Physiology, 105(5), 695-704 . doi.org/10.1007/s00421-008-0951-z.

Ozaki, H., Loenneke, J.P., Buckner, S.L., & Abe, T. (2016). Muscle growth across a variety of exercise modalities and
intensities: contributions of mechanical and metabolic stimuli. Medical Hypotheses, 88, 22-26.
doi.org/10.1016/j.mehy.2015.12.026.

Sciences and Medical Sciences, 66(3), 257-263 .doi.org/10.1093/geronal/qlq182. ‘

Penzer, F., Cabrol, A., Baudry, S., & Duchateau, J. (2016). Comparison of muscle activity and ti
strength training protocols that differ by their organisation, rest interval between sets, and vol an Journal of
Applied Physiology, 116(9), 1795-1806 . doi/10.1007/s00421-016-3433-8

w
Rahimi, R., Ghaderi, M., Mirzaei, B., Ghaeni, S., Faraji, H., Vatani, D. S., & Rahman*a, F.(
periods on immunoglobulin A and cortisol responses to resistance exercise in men. Jo
146-157 .doi.org/10.4100/jhse.2010.52.05

ects of very short rest
n *on‘ and Exercise(ll),

N
Reeves, G. V., Kraemer, R. R., Hollander, D. B., Clavier, J., Thomas, C. ne,V.D. (2006). Comparison

of hormone responses following light resistance exercise, with partial n and moderately difficult
resistance  exercise  without occlusion. 101(6), 1616-1622 .doi:

10.1152/japplphysiol.00440.2006.

Schoenfeld, B., & Grgic, J. (2018). Eviden i training volume to maximize muscle
hypertrophy. Strength & Conditioning Journal, 4

responses to Whele-b i ce exercise in young women. Journal of Clinical Densitometry, 16(1), 104-
109 . doi.org/10.1016/j.joc

Tr lay, M.S., Cop
hormongs in men. Jour

W

n Helder, W. (2004). Effect of training status and exercise mode on endogenous steroid
of Applied Physiology, 96(2), 531-539 . doi: 10.1152/japplphysiol.00656.2003

V¥


file:///C:/Users/azar/Downloads/doi.org/10.1007/s00421-008-0951-z
file:///C:/Users/azar/Downloads/doi.org/10.1016/j.mehy.2015.12.026
file:///C:/Users/azar/Downloads/doi.org/10.1093/gerona/glq182
file:///C:/Users/azar/Downloads/doi.org/10.1093/gerona/glq182
file:///C:/Users/azar/Downloads/doi/10.1007/s00421-016-3433-8
file:///C:/Users/azar/Downloads/doi.org/10.4100/jhse.2010.52.05
file:///C:/Users/azar/Downloads/doi.org/10.4100/jhse.2010.52.05
doi:%2010.1152/japplphysiol.00440.2006.
doi:%2010.1152/japplphysiol.00440.2006.
doi:%2010.1152/japplphysiol.00440.2006.
doi:%2010.1519/SSC.0000000000000363
doi:%2010.1519/jsc.0b013e3181e840f3
doi:%2010.1519/jsc.0b013e3181e840f3
file:///C:/Users/azar/Downloads/doi.org/10.1007/s40279-013-0017-1
file:///C:/Users/azar/Downloads/doi.org/10.1016/j.jocd.2012.07.009
doi:%2010.1152/japplphysiol.00656.2003

- - n fJ
)9 )= o) (091‘ ?
4




