93 dlo 9339 38 (S ) Poke (83 p il Oledliae 4yl

IR0/ YA s ol ITRE/T/Y 1edbyd Gyl 1PA0 Ol § 5wl A oobed o 093

Olez e b9 0 (ool i W SOLUS (5 00 1 (S ped Gh9) 99 S
T 5398 g0 ¢ iglow Al s g, Ll ol iy i Slgom e dwso

Olrl laed i (Jeg olfaslo (23359 pole (o259 5ol 508 el )
Ol olen i egs olRasls ¢ o83 ,9 pole 0uSidls « 23555 (59092 58 byl ulis 5.
ORI A5 o559 pole oBladghy (b)) o 0aSimg}y (o859 Sielgn el (st 1SS ozmdils Y

oS

Sab Gl az STl (G359 08hee g g (Jobe gohe 5 @l )l le sbul ()55 Sl el Sus iBuB g e
aalllas ¢pglaie (rred 43 00,5 (oo (S oS G e Sl 4 e il GRS 59 (S03elg 58 sla Ul Glime 5 518 Sl e
Ol 1@ gy WS (o (o) | Dlez g LSS 59 (el e sl 3L Sl (B 59, 2 (S g 90 Sl e pol>
285 pll isgy o i J5US g (e 598 09,5 A y0 (Solal Djpoh &S lzgs OS50 5l LA FO (5, (i
i3S B (e g (Fy08 Sl ped (S0 ot alSe Ae duld> e g s 0 Al Alin Cule Dde ) (oS sloy S
(el damdzr BTl Gy el FA g ol o ais lo JsdS Sijlads 5 g msstnd Jg5ms55-5) gy (sl yeicio
bty 5T 51 (295 o slacslis sln 5 aen b Ggal 5l e 0sls (85,5 (09,0 Sl ol oy sln 0B 525 05
e 5 (=10 V) (5,08 G yad el (i (5095 (59,0 s b i8l o eolinl (<[ 0) ()1 (pe i b S
g (P=0100) s gime (5,08 095 )0 Ll (g wgtes Sale alEl Lol Jois )8 cdale o g alS el p=+/-F)
Ao 3 50 J935,95 4 g ymgiad Camd (89,5 (190 gl i edaline I Jxe Dglis SS9 (o yeS sloog S il (o)
9 58 Ol e olad lis c0g)S A o 0 Sl pl Jo 1) ()10 pime Oglar (29,5 gl Ll s (p<e/40) il g ,S
lo Jdgil (il g dp=+/+ 1) (e jw 09,5 ;0 lolurmgise SISl dp=-/+ - V) lo Commgad (lfl tel o)l gime jobots (o
gt S D odalin (p=1/)) ey 5 (=11 Y) (508 0,5 90 0 b Jdg sl el Guizres Al (p=1/00) (5,08 095 o
S yeesd 16 S 4zl (=)0 0) wd odalin bo Cosidd g b L9358 50 o g Dgldl 55 SIS 5 (s S s 09,5 bl
Sguty 50 Klgh oo e g yod Al £93 g0 ol colaiul a5 ol ] saims las (sl e o, SLaS o oall cualine
Qb Gad g Gowl e 3 Sl slas, 55l

(S St Sl g5 (955555 (g pmgiad ¢ 3,08 Dl yed (e yu Sl T i gualS (sbrejly

£9339 659992 748 0955 ¢ )9 poke 0uSLLSIS Lopw egs oINS (yloen :uu)bi LRV E
DOI: 10.22077/jpsbs.2017.453 m-samavati@basu.ac.ir : g xSl Cony

[ww.SID.id


http://www.sid.ir

015590 9 Gy il S lgom u“%‘?ﬁ-‘ OB )9 50 (Sool i S LIS (B 0 (S ped gy 90 5]

L (Ve oo s oSg) Sl als by o 0
Sad Al slan ggey98 (nl Gl (o So 5o cnl 0929
OIS g Cawyy Oo3) S8l (g s 2l (al8l Lt Ly ys
-

sbo a8l 55 g5 ke Gl J5dS (lewdly Zshaw 590 )
P mbs s e 4 035 (o0 oamlive o8l
o= 08P s SlaolS jled oS ol (lis o Kiagh
5 " memtd) el il 2ol oz S AT Sl
P I S PR SRL ORI PRI SRV R
95 21y sheliial (o359 Slocodled 3t o o) Kaags I S
Gpgiy Sy Sl an 184555 (195 Sake Sl JslS (e
dobw le JgdS liee i pae gosima lid gy cols 8
5 5lenST) 05 ralil (o555 slaasliyy ool s o y5
(8 el i S Sl e K03 sl gy (VAAA (s
ol g a8 42 A 5] e ¥ VY (K00 5 o) (gl ol
(Sas 5 eike) Gl e gl G o sl ol (508
52 & ool sl sl (a5 Jlgie andr Y5l 9 (VN F
odalin ()5 (e ytd b slo Joul5 Loty o b
FARRA AR K PR T  JEERK ¢

OYLuS )5m 69y 2 48,5 el slaiaghy i (cnl 9925b
9379 sl 95 S D5l oy 4 gl g Canl 00 ol
Sl assle  ahe o JoolS (ol (pledl ol 95 2
5 Losd ¥V F (100 5 il 5 183 (%0 5 leST)
SIS ey 0 gl ddey asllae by (Ve #8500
S5 i sl JolS 5 (Sgej9e Jelse p (Gar cllad
sl aslin odes 5SUsS sla oyl )0 .35 (o (AT
L (gl coliinl g0 5l o5 g Ju ) o381 50 (o ye5
i el Sl Sl 1g, ol 51 sl 0393 3,08
o (9 S sla JolS g (g gt 9 955595 (S90y90
sl g5 005 5929 (Ulgz s 40 Sy g (5,08 Sl e
L o] codled and S IS5 b iy el jo o
odd plowl fghy Wiz ;0 g Cenl 48T 8 () 390 ()08

1. Astrand 5. Overtraining Syndrome
2. Deilam 6. Akimoto

3. Kraemer 7.Gellish

4. Kraemer & Ratamess 8. Roschel

doddo
09 SSdee S 9 GRIB! (L3555 Sl el i Sua
5 e mhw 0 ol 55l oloyl lawgs IS ol as il oo
Or5as g wliel) wlios 0929 4 (B39 Sl ped ST e (L
PRRUITE 2, PRY RN K RNV I L SR PRIV, S8
L —2hn9 loais) i LS55 cnlply oY+ ¥ 0 uald,
g ool wl) ool o Slee Sguge o o Sl i e il
JE RN IR TNV [V PRYSRR T, 2% SR K V0
Sl e il 55 (S ied slogllss oo
SealS o (6 ami aS w05 e ol B )oa‘s;iﬁ.‘;d..ﬁ Py
9 Sidsslen (mlaendsn Jalse adligo (K059 0,Sles
OIS e oyt slo Sl Hlgie a4 gobyy bl
ok oDl o3 La3 (ll sl S0l o e 5l (P a5 oo
AV G503 g pho) wdboo (g mgind 9 J95d)sS (oo
OSmoms Jawsgie Cal b 3,9 a5 Wilols lid o iaghy 5l S
(S99 E o ol 9 (ol Slagealy (59, 2 (ke ;5L e
Neo¥ 50 5 Lale A998 (500 5 SlesST) sl ansls
aS Waly (i oKl oy S S LV NY (), Sos ot LB,
= ol o Seglie g Seldinl oS 5 by ped oo VY 5y
s 5 FlarST) Sl a3l 5 g ks cslo S5
4o ) g rmgind golaw (Seglie Dl yed o spelie jobo 4 .(11A
g Sl ols I3 (5508 03,5 1y ey ()0 sime sk

o o o q e =
9 uﬁ)—a_udﬁ_a—a.ﬂd Cﬁ_]a‘“ (Y‘ ‘% 3 u‘)i:b 9 L.asj fY‘ ‘Yl ‘u‘]i:d
9 039 pleSe (s Sl el an by 5o J955 555
I omm i lgie 000 3929 0L nl 10 (50b; slaSlyeals
9 ) SOl halS g gl el ()08 wad Sl e
Oy d=ad o S0l ol e opioren (Y VY (1,500
Sg L0 Sre Syl Lld 5l andlas il zals o lgwas >g0
o — Ve,

O9rmmgtnd (y90y98 grhaw 929 (I LAY (003 5 5g))
Oimly8l el (g LS9 50 (o855 slaasl e Sl VI
c—biw G oluys VWA (L Ss 5 M Sle) el
Ay el oads (155 (lie sloaidly 5 Js55,55 (ple—udly
daxli U_" Cﬁ_]a”" OMT)S ‘S;y.s ul...))m )‘ o= sJLA U‘?‘“‘c
3 e Jele ol (olewdly Zshaw e @S Jl> jo sl il

9. Lusa 13. Nieman
10. Lopez 14. Nemet
11. Hakkinen 15. Ansley
12. Bosco 16. Fornieles

~__Z
wwSD


http://www.sid.ir

WWAD b g b A o Lol ‘h)NS 30 () pelke (60 39,15 e 4y s

o (S 098 o g (Suyed 095 99) 095 A ya )l 00
aan ¥ o 4 sl sl Bile 5 S0 (Sobel s jshais
oS Al 5o Wsge E5 8 el (o8 )9 4l y S o
Ol deo Ve BFe uaidls o Job baado ¥e-¥D oy
(Sl o8 o slore B Slps iS1am) Yo s S
g5 55 ol by iSTae (0490 LS 5 Luogs) o bl
(oY S 5 ) w8 sl (1 5o 9) il Jyosd
> 3 a9 e e rd gt 5 ogal B oy
el s s s 5 lagogel b adige S by
ialed (g2 ol 00 lAES
O Jsoy8) ainiey 8 by Y88 = 1PV x Jlo 4y (o)

09,3 ¢ sinliiwl Sl yai plos] 51 a1 F yad by i Aol y
Bl a8 Ol e plonl 4y ada A Do 4y 08
5 e el i (s slssd bl entsalnl gla s,
Gyad) 0l (oo e LSO gl lhdd aS Glaig oy
o S e S5 S5 050 5 g amd o LS (ST
5 Sy Saz s i osesl D)8 (e 5 e 4 azgi byl
st oslisad (¥ Jsa8) (S Ugosd 3l sy sl
oads LSl aijg (Sogesl 4 el ()l Jge,8 (! 5l eolainl byl
Aol (VY Sy e ploal 1SSVl iy wilgs |
A5 48 0 A a5y o SIS 8 o s Sl i o5
oot (35 05 b e dndr e ab 2l Glopls e
S > ) (polaisl (0,57 0.5 g (e g (iS5 2>)
V0o ol e iiBs 00 Se ay (S iy L (05 43
4385 00 Do 4y (ielS OS> 5 055 (599) (43,5 Oy 0Ky
Wy o oliws alowg 4y (p ye3 IS > alS Lol bl yg0 A (o
el (Ol plasy 5 calo) il ilos 5 o1 o
50 4d 300 1 w9 aado YV b IS5 s coliil 8 S
CRUIREIV PR1 SN I L JHP R RIVREICER SR
59 by goge;] (sdinion ya8 ao o Ae B RO o (5,08 Sl el
ool a8 LA o LY 55 (el gz 2 50 bl S5 olass
TNE G500 g (gl TN (gl g i35 (Slgom) 39,

Sl ply W sl oo o (Ulsr s Sl el 5
5 (el s 035 22 3l xS sl g gy Dy yed ploxl
05, o=l 3 (Se w5 (58 Dl yed S0 90 p0 DMl 35008
S oS Ghgy 99 Pl ey Boe b il el (g
el ooy gl (lgzrgs (K05 55 55 (sl i sl LS
Gl (95

Al omyp @ 85 030 6005 9 (275 dod 95 5l pol> (Gaow
9 J9r5085 (999392 Erod 9 2 (S5 g (e Dl e i
G295y nl bl aneler 33l oo ozt (LSS 5 (09 g
e Olozg (Camadbisie LSy (acdlised) o805 )9 1,
5 plle (Sep aS ool JSas JLo WD gw (g03, 40 loes
P eSS L g vy (2l Jes g ol ilen able 236
o Jlo S S o8 S g 5 Mol (o259 lapslS
5 Sl o S dd o g > dn (ol i gy b
2 (S 5 Jboas (JLusgd) (25555 sl 4 5 (o 5 o
Ol el saisas WSl o ()9 Sollad @y abgyye ye S
VEAVNAEANY 05 Jlo VENOE (e ) 55 0 ol
o 0395 anles 5 Sl S OVIFARFI-A (55 e (SiLe
A5 wbogs analr ol oLdl 5l (rupe 2o 1 p,SskS VANVEY/AA
QDD S (6,25 V0 09,5 dus 4o 9 bl solus Bolay & yg0as
Ske (Gogasl ully (555 09,5 (5 ps 09,5 15,8 05,5)
=S s asbicgls, gl il g s allae taghy Jolpe als
2 Lo sl (Sutens il sla S nlo g end 2l
3 Slome Solol Gl i () Jgo) canl oals 1)1V Jgu
ad >V gatin A Soe a colas! Solol fabd o Gubos oyl
syl Slalz bg o903l €953 5l Gt e plodl i 2 0
g ol o plagl iy SIS aiBo Ve Dok 4y ol 8l oled
LB,S e B RS ot (s Sl yed 0 Sy Sae
(=555 4l § WIS o e 395 sloog )T 55 b Gidga3] s
393 e yo5 sloaalipy (Ll 5l am disls oo plnil ] 095 032
5o 23, oly ol a5 1035 5 ps Dl pod Az B Ve Do 4 b
2ol o bl gy LniS DlS >

=3 SS9y £ 9,0 5l L 1 oliiul WLy poi 4ol p

(¥ Jse,3) 3las 08 w35l = (p,55LS) sniloals aije + [V VYA = ((Sos b 1,85 slass x +/+YVA)]

1. Heart rate reserve
2. Bompa & Calcina

3. Beurer beltless pulse monitor, Model: PM— 100, made in Germany.

4. Brzycki 7. Chest press
5. Squat 8. Baum
6. Leg press



http://www.sid.ir

015590 9 Gy il S lgom u“%‘e—‘?? OB )9 50 (Sool i S LIS (B 0 (S ped gy 90 5]

Gk 5l 55 FTCR) U358 4 (g ymgind S oot
o 09 e oS Sdile p (g egind Sl s
Lo Soge;] a8 yuizmad (Y o ¥ (| S0 g fJ;,;,Ji:.l.«.\.:l) Sl Caws
2 535031 (339 5 el o (5l o Sy agi 55
S o3l 3,50 0,55l Gy Sl 59315 Sy Lo
2 PS5k s 5 o ogesl (g e Bk 5l 5 2855 )8
e GBI (P 0095 diled (liae e cn (BT 03 ) 9dna
be s oblb 5l o oS anslne o e p 5ol
3 el g 5o 090 yiln (o) p polateds Waosls (3555
Sl 5 o ol Syags T gloaasls (s (sl 0285
"5 el — 39,5 5l (y5031 ooy 555 (1091 om0
Sle Sglis Gl ) Saz 28,5 8 gasl 950
Sy i gyt Sl 5 Wmrat 5 (903 29,5 590
i 03l 5 A9 il ly Jelo (g3l o295 o
Lo ools Jls (ine e BBl 28,5 18 03] 5,90 (S8
by 3 oyl Sldas S 5 ot 4288 L 0 p<e/-0

Al plol (VA 45e) SPSS 3310 55

s——alaw! Ol yed plas! 1o 1 e pw Sy pod a0l g
QB i e Ol el plodl 4 dlan A Dok 4y e 09,5
Sl yod Do g o plail ol y8l e o S Tas U il ed ol
w5 ey §logd il 09 lugl o ad B FO U VO )
Lo )|, ST e ol il ol oo ploxil o Fe g Vo (Ve a3
Sg— 00l 48,5 i 5 4880 ¥ e e o ol g VN0
aan F 5l am g JyuS 09,8 (Y8 g V010 (il
o) Slowr (Fobel Sl i 51 Sy g o (alinl by yas
Syl 395 0503, Slo sl ;0 Lol g 250,55 &5 0 haghy
Sel (e w595l 635 093 Bosb 5l (omyp nl yo ol
S92 AL 90 5 (95 i o SIS slaw (s
Sndg sla KOs cn i 5 & g il Jo55 595
SS s gle S S g widlior o (el s
2y el Cole Tpesen )5 VUl olfiws 5 (galml
2B,F B g0l 550 ST AL panss g olEiyles]
L b edl oy me Ve I clebe G 25097 Olej
5 ol saey 3T 5l alols celu VY jiSlas g A JSlos
o ool (58559 (el Smlzr 2yl 5l ey sl TA JBlo

(Sl il Gl yzuil) b 5090 3T (K3 yiog19 yiT Sluogas ) Jgax

I R P P

VWA /YF VEYYEVY/ VE/FOE- /) )
-IfY OO/ A0/ Y/ £V 0 FUASEDS - (0535 338
-IVE VSO« A \OFIDFEAIY Y VEY/- VYIS (romiilus) o3
-1\ VY OtY/PE VWIA-EY - ¥ VAJ- OY/Y -

39 P<ele0) o9 ol on ()l (e AL S
Setein (6,15 (g Dgl & S cl e ;5 09,5 A (e
Bl Eel g)lo (pme jyban Sl ped (P00 0) Sgu
9 oS 09,5 93 ya ,0 Lo Jdg g palS g ey dd
0955 ;0 ladudgnl (il (e jw 09,5 )0 lolemigige iuljSl
o 05,5 ula)ly (s 50 P/ 0) Sl oal ()08
g Lo Jdgig 0 )l (Gre Syl S SS9 (e

(p<+/+0) o cvaline o Conwgaid

1. Whyte
2. Auto Analyzer, HUMAN, made in Germany

4. Smilios

3. Free testosterone/ cortisol ratio (FTCR)

5. Kolmogrov - Smirnov
6. Paired sample t-test

(250 5o 32 5 5keS) G 0395 4sled BMI

Laidly
SIS |y gl 9550 slagaslh Dlss aolie F Jooo
dds (oo QUi (o ped SS9 5l g Gy 50 095 A
9 ($03 (el Ak Cudi 45 0l (LS gl ol sl axdly
5 (P<e/+0) 0d Joidye8 cale )l pne halS Sl Sty
Sl lo (gae (BI (5598 09,5 50 S (yg g il
Dolds S g (S yed oy, ulsly (s p )3 (P01 0)
2955 095° @S Grizres (P00 0) wis esalive ()l (S
Sy 15598 09,5 A 12 )3 (95,55 A g flwgiaed Cund

7. One — Way ANOVA
8. Tukey

—
wwSD


http://www.sid.ir

1FAB Gyl 3 5ualy oA o5bocd h’N” 2 st pole (59,18 Sllllao 4 S

09031t 9 iy 39 (50579 4oliy 99 41 Comnd (B9 9590 (U paiito il puni 1Y Jguix

(P) 2955 oy S|

2955 5990 SIS

P

- |0F <IYA /g <\Y INNAR==NARE INARE=NARE

ANy <IYA Y/f# ofe¥* OY/FPEA Y INARE=ZETA S8 e ();ﬁjj:jff;ym
ANy - |0F YO oo ¥F OY/OYEAY OF/IAFEY/AY Sy S

VN4 <IN+ -+/AY </Fy IR E=XVARY Ve YE-/NE Jys

/24 <IN+ =Y/-A o[- 0* Ve AL\ E Ve YE\F ESECIRYON) <;=fljji;y‘lﬁ>
/94 VN4 -\IY QAR Ve VE-\D \TRAE-XYAR] TN

AR <IYA -YIYO o[- * ofe Nk /e oo \YE oo Jys

LAV < I¥A Y/\¢& <ofeo\* PR K= =2 oo YAE oo BRI
AN AR -Y/-% <efeoN® ofoXoke]e oA Sy (S

<IY'F ANG -/ <IYA IZANES ZI9FE AN Jys

<IY# < /qY VIYA <IYY ZINOE- YO YIVEE /AN ESECIRYON)
<IY# OAvg V/FY <\Y YIYaE- /YD \lidelas S s 2y

<ofeenN® ofe* /64 Qg Y- ¥PEVY/E AMARE=ZIN Jys
</\Y ofev* =Y/ <efe VT Fe/¥YEA/FY ARAAE=N N S8 e

AL SRR SYPRE L V17 W S PR N 4 (/N = VAL AN Vi T 2571 L RS

<ofeenN® -/f4 V04 <\Y YY/0AEYE/0 PEIPYLY - |7 Jys
(20)0) Jeds g
<ofeenN® -/f4 YIVY ol OFIN-£F]- ¥ IAVAR E=NAVN S8 s peS
<ofeN®<feenN® YIVO leN® fa/f7L0/0F OPINYLLIVY S (it peS
AN ofYe -\/¥a <Y AARESVAR VIAFE- 1B Jys
<[AA ofYe -Y of+F APARE=Y/4' Y/OYE- /) S8 s peS
</AA ¥ -Y/#4 <efeenN® YAYEVNY Y- /¥ (S (it peS
<144 < [£Q \/AY <N ¥ Y/ #ENIYY YINFEN /S - Jys
/%) -/#4 =Y/\- o[o0F YIfeENIVE Yige£-/AY S8 sy (30,9) Judoinl
<[#) <144 \/AY of+F YYD fEV/AD S (oS

p<+/+d C.b.w L U5‘°)Tu‘“ )|.>‘53:.n ol



http://www.sid.ir

015590 9 Gy il S lgom u“%‘?ﬁ-‘ OB )9 50 (Sool i S LIS (B 0 (S ped gy 90 5]

5 ganadl (YY) 1550 5 obio b g g (V2 1F) gl
L oceS 5 Opse an 95 J )0 05 o (g mgind
. o ShoS bl rasdl 5 sz Sl G99 elseolS
poelisail ploe Sl (o 2b5 (J5Sse (339 il el
=lomdly 0,120 4 3585 (Sl (pizmen g UiS j9e o S ga
S Sdse mula 5 (orae Jalse b A5y S b ok ain
S I Vi B (g g (s et &1 - 28
5955 (5598 G yed 5 Silimgiogs Sealis iy (555
03 L ST g ytesind 4 ol (g ygid o L oS o
4 3585 5 o S pge psalisl ploe 510 5o i Gy J5¥Use
ol 05l (o pdy Bl (Joh dad (plowdly o)l
2 Jbd Seilingiegs Fuly wge Lawdly 5o ol g mgins
Nl 5 a5 rmsind Gliee SRl reizpen el (o5
5 romtS) Sgse a9 mle el Yiazol (2>l
ol gyt Gl OK80g5) (B (Y2 - F oS00
9 o= S) $lod ST (D)1 b (g ptmgind Ly alidie 5 (55l90
Gln OB L 2l 51 K00 (B a5 Iy (Ve 20 elil,
Oly=e & 331 (g s sz ailo 9] (s @y (s 1, O
sbe cullad 4 5L Gl pe ol (g gt 5l (e
I8 Sae sl Jodo slo a5 o pis )3 Sielsn
3 pde atie 0L s (geyse (alHlo (S 3Bl S e
A b g raagied oS Gl Jdo & Vaiol ol gy
5 Selem gl colled (nalidl e gl (o S5 (g, ts s
ro25) Sl Jd slacdly il 1ol g g tas el
el otans CALE a3 (il (T + 0 sl 5
ol 00 atiive (2954 (5B))9 (S Blite (g gl
O ALaS alansly 4 (g gind 5 Sy 28 Gl Sdegh (J
Olayr Gl asliss ;o (y9e)9m i g adgs (Aalidl 3950
i (5925 STL SUSY peas Gl de ads (95
S Obrd oS0 25 53 Gl (g gl md s p SLSY
Cllad il cmizpe 5 (LH) 00iiS 455g) (190,90 a5 |
grbe NS ST 6le pailSo Sl 008 51 (250 Sl
5 Loy 10 o glons ¥ 0+ 0 K005 ualily) &l 03,5

FALCCRRAR

1. Adernocorticotropic hormone
2. Homeostatic
3. Luteinizing hormone

S 9 ($8 o ped atin A &S ol plis pol> Aegh gl
=l gl clild )0 jlogiae ol corge i S @
J95=5,595 Gl & Conl &S0 (pl wge 4l (pl 0l Jo35 )05
aslas b oS .ol Guiod ol o o el e g Dol 5l U
oo lpd (5,08 Sluyed 5l aF (Vo) LS00 5 s
e as J o gueal wis S oanlin I o555 Sl
Gl @S Grimen 09 Lo 3855 b god Sl po o 38

(VN7 Shglaw) 092 (9loms oy 2 b guuotl G

Jos95 il golaw chile o DliniS 4z g ol
a8 318 0929 (Sglite Slapunilico (S sla Clad Sl
sse Sy i85S e sled Sl 4 ol o0 O Bl
T T T o e
—as oL Kius PH &l i ¢ (ACTH) Sy 5955 555 95,1
5 ol 558 o )lal (Ssme 5 DSV per 5 Silas
oo 5l (el Gle gey9a Slis (V2 -V (500
G309 0 (el 0 8hee yss 53 2555 Sl g5le 5l o568
OBl ez ge Wl (359 (hagh sla 4Bl eluly siies
Ol a8 w00, (e LSS5, Gl g e Joi S lyre
b el By 5l e 55 (GYob Do sl il
b il g Egm 5 51 AS ol (b ped sl sl aile (o
Vo ez L oyl aiile S (o0 Jeemd s 4 ) (0L
A yzie «DdeolisS Sl iwl (gl 0,90 L YL U Jawgie ool
b 0 oo Sl g JorsS DlSY ol muly (p i
(Veoe ly5m0 g 95mg) gdion (Jyano (5,98 (el
P90 €55 (Phas Sy » Joid 58 SInblS BT aS s 5ba,
Omred (Voo ¥ malily g po,8) Sl Jol 93 51 28,3 9 yin
L el ploy Jgieys8 clale (25 ae (Yo (5,03
5 5Swg) 9S (el Jol (i O] 0 oS 5 walS
abe A oS ols Las gl cnl s pizren (Ve 500
09,5 ) iyt S Iy (Lo Sl el (5508 o o3
Sl e DS (g ad g3l G & S (98 (el
o gy bl al ol o saslin Koo slaog, 5 4o
5 (Foo0) oK 5 Lyl Yoo ¥) 500 g ol

~__Z


http://www.sid.ir

—a

WWAD b g b A o Lol ‘h)NS 30 () pelke (60 39,15 e 4y s

B Syt g Do olgS 50 ailyh (oo o yeT 4igS
oy OhlE55 5 Ol 4 ] 6555 4 5 aigd 12 )0
00,5 oo

5 Dol g A (S 58 Siglgilen glo el jo s
Jolye 3l cos ol pmss ol Yool s ls Snsclles o
g9 winlesl Goe Jeb iolesl ogas Jud 5l salises
0 (Sobel mhaws § iz e 00 Baid 515 4 slacolad
Vo VF ool Vo VE (1500 5 i 98) 0,5 o0 )8 ol 8
ol a0l g pSKeie Sl sy 51 SO (YWY VN0
Si slo JoolS olans (A1) 5emessSd 90 go 0dad (3559
00,5 50 dde lo oS slass il o (e 0,5 o
o= ‘od; ‘d.;..: uu.,l)sl u}‘).u.u‘ ULQ) )J‘)J )Le‘> bl u.io.o
Elgl cmam pladl 5l am g 0ailendl YU a> jo (55,9 RBgT
A b 4 aile SLYL cels fpais S 4 o oy S
S (e D 9 SD b jeingS ke sy (oo Yl
Asly A Bl e Sae Cad 0,8 Gfal.ai Ol b g puicnns
o 4ol g o 5o duis la JgelS Sl jo ol
7S Gliee a2 g b Jedg g olaas (ralidl e oy LI (5
=S5, 50 eadpll Gladllas Cdélaus oy iol38! ol
L aslae ;o a5 aao oo plias wil ails hawgio slo o ad 4
OIS 50 sl JoulS olass 80559 8 SN ol (sl Line
P os)l_c ML: ° (5’“““0 S>> )d O‘JB‘ U"‘ u}‘)..u.u‘ JL> )d 9
u_:)_m)l.éc\f‘s.pbml)o Qa2 oo lis sawie Sldlas oy
o ole Hob o g il 0ols sl Lawgie slocy yoi Jg ailas
P G Mm99 adilus 5 G ped 5l
g o) O (ol oy Colyul o aan o JolS
So 0 el addllas (ol b o Lo molis a5 (Ve o F (] S0
Slaas 5o (6 bawgle Sleo (B39 ole R (o)
z=lio L guen a5 0 50 ol s )10 50 st slo J5ulS
50 (Yoo 1500 g auSle) col Limgh opl ol Casay
iSlas sy Ve Gab b 90 celw ) ol Sl as (gl axdllas
g oLl 0digs 09,5 93 (J9> slo APl (59, 8 Ly
25 son ) Ged Ga

1. Ahtiainen
2. Vuorimaa

O9rgimd (Bl 4 gi (sl yin oadpshae o il
Sl 48,5 )58 G 9)90 oyt ddr SO Bl
Sl 8l ol s 53 LY+ 24 (o500 5 Cany lo3)
Ol oo nyed e A Sl ey (g gt (Sl
0550 Jolge iyl o5l o 4505 A8 465
S Lol ) el ond gyt il 153 e
> ds sl atin O jg0 45 S g digny 3k @l (Hoge)]
g0 Yozl g oads Cuygis BT ol ciols plowil 0aisT58 s o5
ez ol el osd g fwgind (Sl gelan (13
o=l bl el pdy Bl e Bl & auly b ool
|) e ain 53 (g gt e i Gl I e Lol
Gl L gy 2503 3L 5kae (050 gl & o)
by (ol zohe SLS corge LS d (Sojelg b oy
Aol oals i aian o ol iali8l cely aSl g g
2 S S g (e Al (b Cu S s (o Sl
e oy pon (o 5550 (el g g e 4z
2 ORI At o) p )0 b s pa |, S5
(=539 Ome b O regtd (Sl mhaw ess b ala
GlS (B0 VA (G0 5 500 )8) il o sy 5
5 omeS1e) seipac s (S5 (V)Y (K0 5 lital)
4 FTCR azli e ailon,S )5S 1 (Vere o)), 500
i SRl 5 Spbl e dld cndy (il gl o
RS $lr el G olsie 4 FTCR (2ol 5wl oo
ol igh 50 (1299 (0,508 5 Las ) el o ool
Gl (e 09,8 g I (e il (5508 09,5
Sl mre iealS Lol oy lad 1y g yiwgind jlo g pd
2 Gl GRlBI G 00,5 e 095 95 (nl 5S> Ui sS
45 29 odalie o 09 )5 (nl ;0 JoidysS 42 (g rmgiand Cand
gl 1alS Lo 4y odes j5b 4 FTCR 2alS oy (o0 ,la5 &
Yoo b a3 51 oy 3525595 2018 0l J3525,95 (on o
Codlad 2alS b g Jojudyo5 (S9> GheS Sd> Gl Lo o
ACTH collad (palS' L g J955,95 (95 (0,5 B> il
sl 5,5 5LFTCR o sadosnlicn Ol STy ;5 il oo
WS e sl ) (23555 sl e 1 56 ST
ol (Ve oV g0 g Qe VY (1500 9 5liss0d)



http://www.sid.ir

015590 9 Gy il S lgom u“%‘e—‘?}‘ OB )9 50 (Sool i S LIS (B 0 (S ped gy 90 5]

S, Nlis 69; = 1) stelie SIS (o p g (5508 Dl yal
el 05 99 b 5l Sagep 9 W0 (153 o (el e
SLlye Se ye 4 wizie W)l (6,500 4 Cund (S
95 Ol 45 sy oo Hliay i Gl peylo ) 055 (0%
(S35 (Fo ) (35,9 Dlayed g58 Sl o G055
sl Liegh (Jloopll andl ailas Soogame digSae wls
sl Sl a8l ol gl (g i

P g (Gls a8

Al e gyl el gl s ol 5l 41,5, allie oyl
5 Ol =ys Le olS (Vg § oy 5l aleg (o

o=l 09,5 95 50 Sl g Jdei el i slo JoulS
S ydem G yed g 09,5 50 il ol a8 e S ey
Oomgd alBo Ve (6500 Galiod ;0 (VY (500 5 (cdglew)
slasei o gxe Gilidl ccely (ol J) lgzmasly 5>
5 Sl Sl 32825 (2l b geneal 5 0l si slaJolS
St o i sla o JE sl (VoY s
Sligiod 4o a2gi b .0,S0 )lo (re ydS Lo (1 pod (sloog S
S Lo (g yed (oie Slar]y pdipae Gl Gl (o0 42838
Colywl byl 0 Ls slo G040l Ss5 diges a5 ol g ols
0d s 48,5 (o yod dud oy 3T 5l s el VY JBlas)

Sakgs ] r:bplp I, L 6@@5@5 Oldes liwl g

°5Mg5‘)i““ @L,Q_M J_SJ_;LM;) Ls)l; ngb )_Q ‘).bl> L)‘“ABJ) 6‘.1!) 4.._9LJ wLm‘).} Zé}.ﬁfd«.’?&{.ﬁ

&lw

Ahtiainen, J. P., Pakarinen, A., Alen, M., Kraemer, W. J., & Hakkinen, K. (2003). Muscle Hypertrophy Hormonal Adaptations
and Strength Development during Strength Training in Strength-Trained and Untrained Men. European Journal
of Applied Physiology, 89, 555-63.

Akimoto, T., Akama, T., & Sugiura, K. (1998). Alteration of Local Immunity in the Oral Cavity after Endurance Running.
Japanese Journal of Physicsl Fitness Sport Medicine, 47, 53-62.

Ansley, P. J., Blannin, A., & Gleeson, M. (2007). Elevated Plasma Interleukin-6 Levels in Trained Male Triathletes Following
an Acute Period of Intense Interval Training. European Journal of Applied Physiology, 99(4), 353-60.

Arazi, H., Salehi, A., Hosseini, Y., & Jahanmahin, M. (2012). The response of hematological factors to a circuit resistance
training program with various intensities in athlete male students. The Scientific Journal of Iranian Blood
Transfusion Organization, 9(1), 54-62. [Persian]

Astrand, P. O., Rodahl, K., Dahl, H. A., & Strdmme, S. B. (2003). Textbook of Work Physiology. Champaign IL, Human
Kinetics, 103-112.

Baum, M., Liesen, H., & Enneper, J. (1994). Lecocytes, Lymphocytes, Activation Parameters and Cell Adhesion Molecules in
Middle Distance. Runner under Different Training Conditions. /International Journal of Sports Medicine, 3, 122-6.

Bhatti, R., & Shaikh, D. (2007). The Effect of Exercise on Blood Parameters, Pakistani Journal of Physiology, 3(2), 22-35.
Bompa. T., & Calcina. O. (1995). From Childhood to Champion Athlete. Veritas Pub, 110-119.

Bosco, C., Colli, R., Bonomi, R., von Duvillard, S. P., & Viru, A. (2000). Monitoring Strength Training: Neuromuscular
and Hormonal Profile. Medicine Science Sports Exercise, 32(1), 202-8.

—



http://www.sid.ir

WWAD b g b A o Lol ‘fo)\u’:;}” 30 () pelke (60 39,15 e 4y s

Brzycki, M. (1993). Strength-Predicting a One-Rep Max from Reps-to-Fatigue. Journal of Physical Education. Recreation
and Dance, 64(1), 88-90.

Deilam, M. J., Gheraat, M. A., Azarbayjani, M. A., & Aslani Katooli, H. A. (2012). Effect of Intensive Training on Salivary
Level of Cortisol, Testosterone, alpha-amylase and Mood of Elite Adolescent Wrestlers. Journal of Gorgan University
of Medical Sciences, 14(2), 37-41.

Fornieles, G., Rosety, M. A., Elosegui, S., Rosety, J. M., Alvero-Cruz, J. R., Garcia, N., Rosety, M., Rodriguez-Pareja,
T., Toro, R., Rosety-Rodriguez, M., Ordonez, F. J., & Rosety, I. (2014). Salivary Testosterone and Immunoglobulin A
were Increased by Resistance Training in Adults with Down Syndrome. Brazilian Journal of Medical and Biological
Research, 47(4), 345-348.

Gellish, R. L., Goslin, B. R., Olson, R. E., McDonald, A., Russi, G. D., & Moudgil, VK. (2007). Longitudinal Modeling of
the Relationship between Ageand Maximal Heart Rate. Medicine & Science in Sports & Exercise, 39(5), 822-9.

Hakkinen, K., Pakarinen, A., Alén, M., Kauhanen, H., & Komi, PV. (1988). Daily Hormonal and Neuromuscular Responses to
Intensive Strength Training in 1 Week. International Journal of Sports Medicine, 9(6), 422-8.

Hakkinen, K., Pakarinen, A., Kraemer, W. J., Newton, R. U., & Alen, M. (2000). Basal Concentrations and Acute Responses
of Serum Hormones and Strength Development during Heavy Resistance Training in Middle-Aged and Elderly Men and
Women. Journal of Gerontology- Biology Sciences Medical Sciences, 55, 95-105.

Kraemer, W.J., Hakkinen, K., Newton, R. U., Nindl, B. C., Volek, J. S., McCormick, M., Gotshalk, L. A., Gordon, S. E.,
Fleck, S. J., Campbell, W. W., Putukian, M., & Evans, W. J. (1999). Effects of Heavy Resistance Training on Hormonal
Response Patterns in Younger vs. Older Men. Journal of Applied Physiology, 87, 982-92.

Kraemer, W. J., & Ratamess, N. (2005). Hormonal Responses and Adaptations to Resistance Exercise and Training.
Sports Medicine, 35(4), 339-61.

Kraemer, W. J., & Ratamess, N. A. (2003). Endocrine responses and adaptations to strength and power training. In Komi pv,
editor. Strength and Power in Sport. 2nd ed. Malden (MA):Blackwell scientific publications, 361-8.

Kraemer, W. J., Ratamess, N. A., Fry, A. C., & French, D. N. (2006). Strength testing development and evaluation
of methodology in physiological assessment of human fitness. Champaign IL. Human Kinetics, 119-50.

Lopez. Calbet, J. A., Navarro, M. A,, Barbany, J. R., Garcia Manso, J., Bonnin, M. R., & Valero, J. (1993). Salivary Steroid
Changes and Physical Performance in Highly Trained Cyclists. International Journal of Sports Medicine, 14(3), 111-7.

Lusa Cadore, E., Lhullier, F. L., Arias Brentano, M., Marczwski DaSilva, E., Bueno Ambrosini, M., Spinelli, R., Ferrari Silva,
R., & Martins Kruel, L. F . (2009). Salivary Hormonal Responses to Resistance Exercise in Trained and Untrained Middle-
Aged Men. Journal of Sports Medicine Physical Fitness, 49, 301-307.

Mogharnasi, M., Eslami, R., & Behnam, B. (201 4). Effects of Endurance and Circuit Resistance Trainings on Lipid Profile,
Heart Rate, and Hematological Parameters in Obese Male Students. Annals of Applied Sport Science, 2(4), 11-22.

—a



http://www.sid.ir

015590 9 Gy il S lgom u“%‘e—‘?}‘ OB )9 50 (Sool i S LIS (B 0 (S ped gy 90 5]

Nemet, D., Mills, P. J., & Cooper, D. M. (2004). Effect of Intense Wrestling Exercise on Leucocytes and Adhesion Molecules in
Adolescent Boys. British Journal of Sports Medicine, 38, 154-158.

Nieman, D. C., Henson, M. D., Austin, M. D., & Brown, V. A. (2005). Inmune response to a 30-Minute walk. Medical Science
Sports Exercise, 37(1), 57-62.

Ratamess, N. A., Kraemer, W. J., Volek, J. S., Maresh, C. M., Vanheest, J. L., Sharman, M. J., et al. (2005). Effect of
Heavy Exercise Volume on Post-Exercise Androgen Receptor Content in Resistance Trained Men. Journal of Steroid
Biochemical Molecular Biology, 93, 35-43.

Roschel, H., Barroso, R., Batista, M., Ugrinowitsch, C., Tricoli, V., Arsati, F., Lima-Arsati, Y. B., Araujo, V. C., &
Moreira, A. (2011). Do Whole-Body Vibration Exercise and Resistance Exercise Modify Concentrations of Salivary
Cortisol and Immunoglobulin A? Brazilian Journal of Medicine Biology Research, 44, 592-597.

Samavati Sharif, M. A., & Siavoshy, H. (2014). The Effects of a Combined Aerobic and Resistance Exercise Training on
GFR and Serum Factors of Renal Function in Men with Type 2 Diabetes. Sport Physiology, 22, 109-124. [Persian]

Seiavoshy, H., Samavatisharif, M. A., Keshvari, M., & Ahmadvand, A. (2014). The Effect of Resistance Training Programs on
GFR and Some Biochemical Factors of Renal Function in Elderly Males with Type 2 Diabetes. Sadra Medical Sciences Journal,
3(1), 31-42. [Persian]

Siavoshy, H. (2015). Effects of Exercise Training on Motor and Cogpnitive Abilities of three Children with Down syndrome.
Exceptional Education, 1(129), 57-66. [Persian]

Siavoshy, H. (2016). Effects of Resistance Training on Salivary Hormone Profile and Immunoglobulin A in Adults with Down
Syndrome. Exceptional Education, 9(137), 60-64. [Persian]

Siyavoshi, H. (2013). Progressive Tolerance Exercises for Young Adults Suffering from Down syndrome: A Clinical
Experiment. Exceptional Education, 5(118), 68-71. [Persian]

Smilios, I., Pilliandis, T., Karamouzis, M., Tokmakidis, S. P. (2003). Hormonal Responses after Various Resistance Exercise
Protocols. Medicine Science Sports Exercise, 35, 644-54.

Vuorimaa, T., Vasankari, T., Mattila, K., Heinonen, O., Hakkinen, K., & Rusko, H. (1999). Serum Hormone and
Myocellular Protein Recovery after Intermittent Runs at the Velocity Associated with VO2max. European
Journal of Applied Physiology Occupational Physiology, 80, 575-81.

Whyte, G. (2006). The physiology of training, advances in sport and exercise science series. United Kingdom, 206.

Yazdanparast, B., Azarbayjani, A., Rasaee, M. J., Jourkesh, M., & Ostojic Sergej, M. (2009). The Effect of Different Intensity of
Exercise on Salivary Steroids Concentration in Elite Female Swimmers. Physical Education and Sport, 7(1), 69-77.



http://www.sid.ir

WWAD b g b A o Lol ‘h)NS 30 () pelke (60 39,15 e 4y s

Abstract

The effect of two exercise trainings on some of immune system

markers in adolescent athletes

Mohammad Ali Samavati Sharif '*, Amir Afshari 2, Hojatolah Siavoshy?, Maryam Keshvary?
1. Associate Professor at Exercise Physiology, Faculty of Sport sciences, Bu-ali Sina University, Hamadan, Iran.
2. Master of Exercise Physiology, Faculty of Sport sciences, Bu-ali Sina University, Hamadan, Iran.
3. PhD Student at Exercise Physiology, Sports Medicine Research Center, Sport Sciences Research Institute, Tehran, Iran.

Background and Aim: The aim of exercise training is the cellular level amenities and development of athletic performance.
Although, increase of workout intensity more than of physiological capabilities of athletes, will lead to overtraining syndrome. In
this regard, this study investigated two training methods on some of immune system biomarkers in young athletes. Materials and
Methods: This study was carried out on 45 adolescent athletes that were randomly divided into three groups of strength, speed,
and control. The exercise groups were performed one of the strength or speed training for 8 weeks, three times a week, and 90
minutes per session. Research variables (cortisol, testosterone, and white blood cell count) were measured at baseline and 48
hours after the last training session. Data were analyzed by paired sample t-test for within group different and one-way analysis of
variance (ANOVA) for between group different (p<0.05). Results: The results showed that eight weeks of strength (p=0.02) and
speed (p=0.004) training, significantly decreased cortisol and testosterone concentrations. But, testosterone concentration
significantly increased only in strength training. Moreover, the identification of the variance in exercise and control groups
showed no significant difference (p>0.05). The within group results showed that free testosterone/cortisol ratio
significantly increased in all three groups (p<0.05). But, in between group no significant difference was showed in
all three groups. Strength and speed training significantly increased lymphocytes in both groups (p=0.001), monocytes in
speed group (p=0.001), and eosinophil in strength group (p=0.05). Also, neutrophils significantly reduced in strength (p=0.03) and
speed (p=0.01) training. The variance analysis of exercise and control groups also showed that the neutrophils and lymphocytes
were significantly difference (p=0.05). Conclusion: The changes in biomarkers of immune system showed that both of this exercise
training (strength & speed) can be useful for immune system and anabolic adaptations.

Keywords: Speed Training, Strength Training, Testosterone, Cortisol, White Blood Cell (WBC).
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