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Abstract

Background and Aim: It is mentioned a critical role for peroxisome proliferator-activated receptor gamma coactivator
10 (PGC-10) in mitochondrial biogenesis, and for irisin in angiogenesis, myogenesis and health. The purpose of this study was
to investigate the effect of cold-water immersion (CWI) post repeated sprint activity (RSA) on irisin & PGC-10L. Materials and Methods:
Among 50 soccer players recruited from Tehran premier league, 20 men (age 23.5+1.67 yrs) were selected randomly to this
study and after the RSA, 10 participants immersed in cold water (14°C) and 10 others set on a chair passively. Blood sampling
was taken before and after RSA, after CWI or passive rest and after 24 hours. Serum irisin & PGC-10 were assessed through
ELIZA kit of ZelBio, Germany. Shapiro-Wilk test was performed to determine data normality and to determine possibly
differences between means in each group and in different times, analysis of variance test with repeated measures was applied
at the significant level of p< 0.05. Results: The time factor had a significant effect on PGC-1a levels [F(3,51)=6.52, p=0.001,
pn?=0.27], but the group effect [F(1,17)=0.79, p=0.38] and time - group interaction [F(3,51)=1.53, p=0.21] was not significant.
PGC-10 had a significant increases after the RSA in both groups (p=0.004), but its changes were not significant after CWI or
rest (p=1.00). In addition, PGC-1a. changes was not significant after 24h (p=1.00). Moreover, the time factor had a significant
effect on irisin levels [F(3,51)=15.38, p<0.001, pn?=0.47], but the group effect [F(1,17)=0.48, p=0.49] and the time — group
interaction [F(3,51)=1.91, p=0.14] were nor significant. In other hand, irisin had a significant increases after the RSA in both
groups (p<0.001), but its changes were not significant after CWI or rest (p=0.06). Further, the changes of irisin was not significant after
24h (p=1.00). Conclusion: It seems that the RSA could improve cellular processes through PGC-1a & irisin elevation.

Keywords: Cold water immersion, Repeated sprint activity, PGC-1a., Irisin.
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Abstract

Background and Aim: Ghrelin has a dual effect on breast cancer development. The aim of this study was to evaluate the effect
of aerobic training on the level of serum and tumour tissues ghrelin in mice with breast cancer. Materials and Methods: Breast
cancer cells MC4-L2 were implanted to mice and they randomly categorized into two groups including control (n=8) and training
(n=8) groups. Training group performed progressive aerobic training 5 days per week for 6 weeks on treadmill and control group
didn’t any training. Tumor volume was measured by a digital caliper weekly. Finally, the mice were sacrificed; serum and tumor
tissue were removed and immediately frozen and kept in -70°C. Assay of ghrelin was performed by ELISA kit with code number
RABO0207. Independent sample t-test and repeated measure analysis of varicance were used for extraction of results at
the significance level of p<0.05. Results: The results of t-test showed that the level of ghrelin in tumor (p=0.02) and serum
(p=0.002) were significantly lower and higher compared to the control group. In addition, the mice heart to weight ratio
was significantly higher in the training group (p=0.001) than in the control group. The result of repeated measure ANOVA
showed there were significant differences between the two groups in tumor volume and food intake (p=0.001). Conclusion: According
to the finding, aerobic training in tumor bearing mice have a benefits in reducing tumor volume, maintaining food intake and
weight by modulating ghrelin levels in tumor tissue and serum.
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Abstract

Background and Aim: Physical status and body composition are affected by various parameters such as ecological, nutritional,
and racial as well as age and sex factors. Therefore, identification of most effectiveness factors for health and sport performance can
be useful to develop a formulation during sports programs. Therefore, this study aimed to determine the relationship between
somatotype profile, environmental potential and socio-economic indicators in some provinces of Iran. Materials and Methods:
This research is a descriptive-analytic type. The somatotype and body mass indices (boys 9-13 years old) are used as anthropometric
indicators as well as the height, latitude and human development indices are used as environmental and economic indicators.
The human development index are considerd as average of the three indicators of life expectancy, instruction and education
and per capita GDP in terms of equal purchasing power with the same weight. The statistical methods were used as
spatial statistics in ArcGIS and SPSS softwares. Results: Regression analysis showed that there is a linear relationship between
somatotype and topographic features (R?=0.39, p=0.02). Also, according to regression test, there was a significant relationship
between body mass index and latitude (R?>=0.42, p=0.0001, height (R*=0.39, p=0.008) and human development index (R?=0.37,
p=0.005) respectively. Conclusion: The physical condition and especially the somatotype, depends on geographical areas and also
different socioeconomic conditions. Therefore, it can be used extensively in talent identification, sports polarization and health
promotion.
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Abstract

Background and Aim: Surfactant protein (SP-A) is most abundant surfactant protein in lungs and plays an important role in eliminating the
infection and inflammatory mediators. Further, Adiantum capillus-veneris Linn (Pare-siavashan) composed elements such as
flavonoids and saponins maidenhair and may play an effective role in inhibiting the inflammatory responses. The aim of this
study was to investigate the effect of interval training along with Adiantum capillus-veneris Linn supplementation on
levels of SP-A in lung male rats. Materials and Methods: Thirty male Wister rats with three weeks old and average weight of
68 + 9 g were randomly divided into 2 groups including interval training and control groups. The interval training group was divided into
three sub-groups including training, supplementation and training+supplementation groups after the end of 6-week
interval training. The Adiantum capillus-veneris Linn herbal supplement were fed orally for 3 weeks, with the daily dose of 200
mg per kilogram of body weight. The levels of lung SP-A was measured using Cusabio ELISA kit (China Company). The data
were analyzed using one-way ANOVA and LSD tests at the significant level of p<0.05. Results: The results showed no significant
differences between lung SP-A levels after 6 (p=0.28) and 9 (p=0.14) weeks of interval training compared to control
group; however SP-A levels significantly decreased in the training - Adiantum capillus-veneris Linn group (p=0.001) compared
to other interventions. Conclusion: Regarding the significant reduction of SP-A after interval training, it seems that supplementation
may inhibit the pathophysiological effects of incremental trainings and to reduce the inflammatory parameters well and to strengthen the
lung immunity.

Keywords: Interval training, Herbal supplementation, Adiantum capillus-veneris Linn, lung surfactant.
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Effects of mandatory aerobic exercise in adolescence on the negative impact of maternal separation
stress on cardiac oxidative stress in adult male rats
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Abstract

Background and Aim: Early life stress is known as a risk factor for the development of depression and its associated comorbidities.
Mitochondrial dysfunction plays a critical role in the pathophysiology of depression and cardiovascular diseases. Evidence indicated
that regular physical activity during adolescence may be able to adjust the negative impact of maternal separation stress as a
valid animal model of depression on behavior and cardiac mitochondrial function of adult rats. Materials and Methods: In this
experimental study, maternal separation stress was applied to 72 male rat pups by separating them from their mothers for 180
minutes during second to fourteenth day of postnatal. Then, the animals were randomly divided into different treatment six
groups (fluoxetine and treadmill) and received the treatments during adolescence. Further, we evaluated the effects of maternal
separation stress on the rat behaviors test. Finally, we assessed the reactive oxygen species, mitochondrial glutathione, ATP
and cytochrome c release in the cardiac tissue of animals. Comparison between groups were analyzed using independent t-test
and one-way analysis of variance and statistically significant was considered if p<0.05. Result: The results of this study showed
tha depressive-like behaviors following maternal separation stress in adult male rats were associated with oxidative stress in
cardiac tissue. Also the results showed that treating animals with fluoxetine or compulsory exercise on the treadmill during adolescence
improved some cardiac mitochondrial function. Conclusion: The results of this study highlights the importance of adolescence
as a period during which treating animals by performing a treadmill exercise has significant protective effects on cardiac energy
homeostasis disorders caused by maternal separation stress.

Key words: Maternal separation stress, Cardiomiopaty, Mandatory aerobic exercise, Reactive oxygen species.

*Corresponding Author, Address: Department of Exercise Physiology, Central Tehran Branch, Islamic Azad University, Tehran, Iran;

Email: m.peeri.@iauctb .ac.ir DOI: 10.22077/JPSBS.2018.1540.1398




2R Ao (P399 30 S pole (83 il Ollas 4 4

WY o 10 oslod h 093 T4 bl 3 e
VAV Y/ Y s b pdy gosb VPRV T/ (bl ys gl

Qo s oS

Hb 5 o) )9 (B gl (g !

MLS)?.".: Sguado ‘\‘;lzw Sloludl ,o‘;-b‘

Ol e0lys S e ol 9ty (oDl ol3T oKty (5359 (5550e 38 gl )
u‘).al ‘u‘)-ef s)S).A Q‘)@H d.‘>‘3 cu;ay.w‘ 0‘)1 oKisls ‘LJ"’))S 6)9.]54,»3 05; sl Y

odS
el o0l aislis T L bad e glacam] § (50,mdl dangs s Jale lgie a4y ;055 (il :Bud g diuo)
Sollad a5 was e i waled WS oo 65b (Bse - (B Slasilen 5 (Tl Sieln sl o cete B Shgmend)lS
2 Sl pine Slg Joe SG plore 4]y ol Il el e Ol ST Wl Sl (Ses Sloz g Gl 50 phaie (S
S5 YV 5o ol 5l alaar Guyial o g2 dslllae (ol )0 1@ gy S o @b slocs; (8 ol S gie o Slas 5 L3,
e 8 Jlosl 023z B e 5, Slaaly 51 o ) 50 4BES VA sl plashole Sl O] (gl dhws 5 o o
S5 ok ol o 1y lodlan 5 5 o (5,5 5 il 5 i i slaog,S 53 sl s 4 Sl
O3Bl (25T (y5nST (sladiss Lules s b3yl e, (5,3, slaggasl o ke 5l (ol oyl Sl ploxl e g0
oibyly Judos g Jaias t yaey] 5l soliiwl b ass 5 (5,05 o5lail Glilgus (B Bl j0 € pg,Sgiw Giula, g ATP ¢ b j0iS gie
o] Jloay (Fo,adl acs slalis) tbaidl wos v g 4o b ools p<e/o D gl pe mhaw o g dd)b SO
aS ol lis bl opl pogdle g ol por Slilgm o B (5 0T e 8 Sae PLSIL AL 5 Slioes sl jo 0k 5l Slas
G gie sbad Shos 5 Slon> sla)ld; (B n Slors )93 (b G5l 55 bl (S g S o L Sllss o
oleys ol b as cwl loyg0 olsae ay Silgzgi cpnnl [;Kilo Lgd anlllae (ol bl 16 S aomdl oty oo Sgupn |, (L8
o5 i il 5 3 8 (550 Smpen S e M e 1 0l 5 e sl b bl

RPN

u).\_“fl Jlxﬁ Lgl_ﬁdjsf‘é)L:.?-‘ ‘5.»))5 Oﬁ).os ‘(53[..::9#40910)& ‘)QLA )‘ ‘53.‘;).9‘- d");’“‘" 6&.&.15 ‘SLEOS‘,

0935 ()9 Pole 9 (PN Sy 0uSLLIID (il i Wy (oM ol 3T oliits ooy ol ! bbe slasol oyl 4 :u»)ai «J gammo 0w gi st
00319 S39le
DOI: 10.22077/JPSBS.2018.1540.1398 m.peeri.@iauctb.ac.ir :Sdg SISy

—a




S Sgpado g (SBlmo Clobudl r":ﬁ%'& ool i Ol F1 p (Slaz g 0lhgd 10 Skl ilep (n ped 0)90 S U

oz 5l iz slaoly 35k 51 (Bgre - (B slags o oz
WOP5as g (wle) wgdioe (B (6,5 g o Shee LS
2 S e Sl e 4 (3 (9 50 Sl Balpd (VY
G A (Byre s SIS 5  jile (S pudl o]
o Ll el Jolse 5 ' gl 5 3135 i (6o s
Olald aals s (Bl V NN (oK 5 T ) 25
Olgs o phie (S Cdlad g (555 a5 el ools (lis (5,500
Slpsl bl 4y ol 5 5l (sl ogilly gilio SosS5 5 lyzs
T3l VoV DU 5 pgmilr) ittt il e 31 5]
L el (Sae (8559 dde SISTaS 00l 7 hlas 4053 ()
(Sl 5 ym) 25k olyen ulSgn (g )uS gie 3 Shes
55 gl sl o 38,5 L5 50 byl Aalllae o (Y- 10
Se ol @ Slazsi (e Cumal 5 (SBgpe 5 IS SIS
995 el e (Vs 8l (S g 090
Sl LELS LT aS 030, Ly 6,0iS sie 0 Shoe 5 (ELS)
MS) 7 jole 51 gz el B 53 JLS )5 b o] ety
oS A BELS laue (n 5 03,08 5 (S plgre &
e (o JLS 55 )0 G la (5 005 g0 0 See
Sl L Slilas loyo Ll as 0gd cw)p aS 09y ol Gun
299 e ol b (FLX) M S old SeadlS” 0yl
sla,ld, o shdlre Sl alg oo Slozg (b 5o 6,
Sl U e le 5 0 0 Slos 5 (S0
fasl atsls ELS it
G (P9

P I U 5 A RPN P PSS T R
Lyl coos alBlas & yeo 4 5 o g a5 (Ol o)
s azelo VYT So,6 - oliy, a2 b o Jailinl _alKiyles]
ot Sleam Slead 550 0 Ol g 138 4 ol s s
I8 S me s wly (ol ST olRails 555 (5052 520
o VYD gm0 09,5 F 43 o, o oyl o iz 5
05,5 (V (C) ;5 09,5 (V ol (05,5 2 59 (2le0 &)

1. Taylor 8. Klinedinst & Regenold

2. Powers 9. Lichtman

3. Liesa & Shirihai 10. Steptoe & Kivimaki

4. Reactive oxygen species 11. Major depression

5. Apoptotic 12. Oxidative and nitrosative stress
6. Green & Kromer 13. Maes

7. Ballinger 14. Janssen & LeBlanc

doddo
e S 5l (g 5k0 SIS 5 (S glie (8 (slags Lo
3 Slod S il 059 pol aS st iliSie galgzr Al 4
Lo )l asS cnlp S codled BT o) & Slaios
NNF oS0 Bolo Y1 1% s sl Wl axsls
ey sde Sl 3T Sy Cdled (YY) Ko g (ilo
G5 il Lol )88 (o0 (Selom slo s £lil 32 )b
]y ol o sl 00yl 93 ) Cedhw 1 o]
s 9 (2l )T e 0 Shas (159 45 a3 o0 (LA waled
L oSlannS] (il ol 5 widu oo 3 |) Gt (5
VNF 500 57 550k) amge alS Su5lstly Luly o
5 Sliwgan ln 5l 9,50 5551 051 pal 8 L lags j0sS g
o eage o sk ;0 (coge R ((Jobe slacdlad
Li slr goelS )500 w55 naix s 0iS gee ((eizro
L VY sl g L) aniS oo s | oo 0Shoe
31 i e o juiS g «SuSelsily Ll il el
A4S 0 S e odsi | (ROS) T STy y5nST sladisS o
— el slagily sl & SsgyT (sl yeane 535 Jib rge
5 oS Wgdiee Jshe Spe 5 sl ai )0 5 o aled!
23 eoten G b (6,0 e 3 Shes y3 PLSI(Y- ¥l S
5 Sl ades WS G )l ol il
Jady ) 5 Canaids ¥+ -0 KLl o ls la Slgesss IS

Y-\0
Yo mhw b ooaiS plgl (Sbp jlen o (S04
5 " orel) Sl 350 5 B WS gz (8 0ls, SIS
Show sl Jsloe 5 0395 Slagsslom (Vo2 A o]0
OS] dnwgs sl b Jele S e 4 (elei]
=8 5l ool sl lo b (ool o2 (VU yhas L (S5l
5 gm—l) Sl oud s Slil S5 0 Slhgress,S
Jsbo 39 aze (g il lBg 50,5 42,25 (VN SloysS
Tz ge 9 318 (39,0 9 b e p (63L) (She SIS pee

15. Early life stress

16. Maternal separation
17. Fluoxetine

18. Albino Wistar rats




YRR el g 5L VO o)l A D)N)j 30 () pole (60,5 Ol 4yl

7o asie T oo a g pei 095 Glo) o)kl (n s Sl
Sl alal ol cole) b ool gos G5 Lls8 (59, 53, O aie
()_Q.]a)‘.\.u\” & o 1 celw Oy) b lnL?u‘ 035 yuiens Jiw 4
3 Adds u e Ve G b cele SG o, Jol atan g0 o
4 i B3 V0 2 aS (gl AsS @ raiang (0,5 lei (g5, 4k
(YN0 550 g (Slalw) adosls col il Sllg>

Lol,s g MS ol ol sl OFT) T5b o o3l 5!
Ol 3l slasgS jo &y ya adssliul o5 > cdld by
Db gy pldaiBe O e 4 la)ls) 5l s 5 18 5L
S5 18 bl 0yge cploys g MS Sl ST Ll 9o 5 (sl
FST) *o,ml sl (ygesl 5o (YY), S00 5 nilo)
Gileil e o Lid 4y ol Alflan & pe0 4y b,
(Ol 1o ol 5 ol Jolo) (55 1 o 890 bt (glaincss
Pl a3l 0 (VY (o,Sas g (aeilo) 0 (s S0l
(Ollg>  8lie 095 OMSLw g OA S0 pas o, Cgx)

- -on N vo

s 5 98 el Ol (2 o 271+ 5L oo
(VN 51K g 6 mal) wo )8 cud d4ddo O Sow [ i
3o Js‘ 39y 99 o 5L’Z.~J‘) L)"‘ o A eolaw! u_:l)|5.».> s -e RV
095 39y 55 38,5 518 ayed Ol gk 9 0, o i
e 1) 55 Jolone (g5l 5k o b logs oy
porma ol g1ae 5l celo A Goe as o (9031 59, 50 .0
Sl Jolome 7)o Jso,d 5l ooliesl b SPT sind
O30 5 Bolo) ad dewlos ouls Bras mlo JS 4 B ras
YN\F

oais oolatwl (5,8, slayiolel o a8 Sllg 5l olaws ol
oslaiwl 050 B slacdl 6 0 gie o Slas sy 0 Widg
R XTI IR INE - ICap USVEPYRSIRS L PAPRREL KO
GrSoslail a8 (6,0 g o ediluws &l O3y jo b
Slalad gl gl 5 7ol (ol Gefign (hey 4 ey chile
OSas 5 T SLe) ad plawl o8l By, 4 5,0 e

1. Treadmill

2. National institutes of health
3. Sigma

4. Open field test

5. Forced swimming test

9. Bradford
10. Shaki

6. Splash test
7. Sucrose preference test
8. Coomassie

 JrS 09,8 (FC o+ TM) 'l 5 155 (55, 0yl + J5S
ol 5l glos e iwl 09,5 (F «(FLX + C) cnSsld la o
0555 S5 e+ ol J iz oyl 05,5 (B AMS)
S ls oo+ yoke 5l Loz wyiasl 09,5 (7 5 (MS +TM )
Obers 9 08559 JSSgn bl 5l e w30l mends (MS + FLX)
72 5l e AL E s, ) 6,18, slagialesl £+ 54, 50 FLX
b S st 3 o sl loeg S 50 o bl (09,8
Wl S G F LY 055 ) o,

Syl o ploil L8 Sldlas bl 5y lolyes jole (g5lulas
39y o jeb a4 (VoA ()] 0 g Blro Vo V2 (] 50 g
Loasey g ot ad)s e o plals 5l o s, Olye 4 Wy
aom WSl eeedS (SS9 MS QBT 05,5 90 4 LSk
Sl ¥ e 4 allyg) oo3)lezr B pgs 59, 51 MS 095 slac,
bl Shgo b, (ul VY 59y 50 a0l las olalyols )
andllae (ol jo o Joallygiws (oles i85 )15 (iS50 50
N Sy 0dSleghy Mgk )0 BT sled anl b Gl
G—b 5 ule, IRSSRLREC.1397.241 5| oS L ol s
Slly> 5l il lm Tocdle e sl sleal,
Obeyd S plgie 4 FLX (ege g2 b |2l 1 calinles]
b0t S B wisn 0 (S0l glalzs, #5lol ol 5
o= (VYA (100 5 (Blowo V18 ()], S50 5 Solo) el
Joloe 53 (S pol T (sboSims &5 15) FLX wilIS'g 00 sliie
[y e 0) &l oo o FLX Jolore il o ol
S-S g3 P BYA o)l (Blae 1 &0 4 (p)55LS
(YN K0 5 Bolo V17 (1,50 5 (5 mal)

b o aie S Sae 4 YY) s, 0 (el b 6,55l
ol S S S5 iy S sl 0 ol oo 5
Soi el BT 51 oS gl> cga o anss olKiws Cdie yo
9y S dlad b Sl (lulid] (auios b (S Sl
I U ety s opo o b il (byd b 5ol
D9l (5,003 s olel Lisu jo col il g ul Suop
15 e A GO g b o 5 0538, o], e & T sl

s




S Sgpado g (SBlmo Clobudl r":ﬁ%'& ool i Ol F1 p (Slaz g 0lhgd 10 Skl ilep (n ped 0)90 S U

FST Ggejl 1o =825 sloog, 5 G )3 )3 ne Dl yuis
@1 D el geyT JFOED)= AMFO (<1 - V)]
[F O F0)=2NE p=<+/-+ VI SPT ;503 s [F (FF.0) = VANY
) 6t &5 e by MS slacs, a5 wisls Las zuls .og:
Sl andls g )lrl glid cnd jo J,2S 09,5 L aslie 5o
oley FLX+MS g TM +MS lac, pwiomen (p<+/++\)
Cte SISl Glarsar MS 09 5 L aslie )3 505 (S5 2 0
FLX +MS 5,50 ;0 Ls ol sy ool Lol cacziils (g,lud, ol s
09,5 42 S C+TM 09,5 (rizmad PSS/ 1) d92 5 Sxe
lie s, (p<+/e+ V) ols Glis | 6,28 S o5 0 MS
2 O] ey Do 50 GhalS b (3l (5031 55 00 00y0
E<eleeY) 0 a0l S 09,8 L awlae ;o MS oo,
L awolie Jo FLX + MS 04,5 10 yond Sow jlo goe jiul38l
Al oanlice TM + MS 09,5 slacs, a5 5 (p<+/+*+A)MS 04,5
53l Byae MS aS ob asein SPT 5,50 40 (So5 (905l b
Sl o0ls 2al5 aog 5 5o b anslie 1o (5 o sine Hob & 1,
By oy FLX leyo g TM () od ot o (p<+/++ )
oy il8IMS Cllg> (o (5,18 mxe f jo-bb |, 5 5L
50 FLX gleys g (TM) J,=6S 09,5 10 TM (o3 (p=+/+ D)
Loannlie o 5,80 Brae gl s I (S sl
Solas e (P20 0) il S 09,5 sla,
2 JreS Glrog S a4y Cand Badod sl 0g S 50 (5 o sxe
TFQOEE0) =Y/ ¥ (p>+ /- )] o oaus OFT
Sl Sl @l a8yl o il Jelow 901 cogdle 4
<1+ )] g i slwog,S 10 ROS rolans 18 (5,5 xe
MS 04,5 ;.0 ROS LS5 azgs Jl8 Lil33l g [FO YD) = 0/YF
TM L lo,o MS slacs, .ol oanline S 05,5 b duslio jo
MS 05,5 L auslas ;0 ROS udgi jo 1, caals FLX L oleys g
PSS+ 0 N JSs) wols ylas

1. Succinate dehydrogenase
2. Bioluminescence method
3. Luciferase enzyme 9. Gao
4. Sirius tube luminometer

5. Berthold detection system, Germany

6. Glutathione

o5 jslaie 4y (SDH) ' 3L5e 0w slicwS g codlad (Y- VY
Ol g (Bole) ©B5 I3 min 990 (6,085 ge ol
5T LT eilaingliny s, 4 ladiged 10 ATP Glis (Y V7
ERUEIN SR T RN SPIIO0 IS JPIU 231t RIS
f o ‘

i (g 1 Ay fegiiog) ol b uilaniaglgn
GSH) 7 956515 malaw .ot (5503wl ST Wags »» S,
S oslizul b 5 STy oS lsze 4 DTNB il 5l oolical b
o @l 5 e (only 9lend 500 Cole) fogidy il
Ol S bl 2 255 055 (e 22 059,500 D90
gz (V12 51500 5 syl 0l (3155 o lasbinl s
Oyl (ol (505 gie ROS (JSis (5 5ol
! |63 i Pl IS (0-VY L (505 9e
Weo olo (b 780 )0 (Vgog S Vo (ol ibale)
e SIS Joo (oo B pnilly IS Jobme oo (e
Jse o */V ADP Jss Lo VIV NaH2PO4 Jso Lo ¥+
PH=Y/Y )0 oud,b aw ol as IS Joe Lo +/) 3-NADPH
s slp g (ST 9 6 aS giee il jold 0l 295l
Clw piagowgld 5l oolatul b diges ;o (gl je0 VYo v e

- LR & . o e a e oa
CeS 5l solatul b pg,S g cale ol Caws 4 (Y + A

ol

D&R lapiun b o) (ogaie € pg Sy Q (Srmgiye:l
(S Fegishs yiSml gy &1 (S yal T uddgygiine &5 1 3L)
20,5 (6 So;lul

ad, b S (ANOVA) (il g Jelosi (g, 5 Jias t 9051 S
Sl S F e 03] 55 95 o sl Aamlia (sl
(¢ 4 5.5) Graph-pad prism ,l33ls 5 b LSS (g bl o)y
S 0 P Slawls (slod (g4l cre glan ol ool
asily

Sile 6,8, slagge;l dd, b SO Gl ly J—los g,

7. Shimadzu, Japan

8. -'2,7 .Dichlorofluorescein diacetate

10. Minneapolis
11. Tukey test




YRR el g 5L VO o)l A D)N)j 30 () pole (60,5 Ol 4yl

Counts

Control FLX
b M
/™ )
o A Li-n
MS MS+TM MS+FLX

[ ~>nm

ROS JSCid 1 FLX 5 010,515 53 53kl oo pod 51 S
ol digos 5l pluS p )0 ROS udgi (piul38l sasds (yLis 'Auc e ) o gl 381 g Cawly Cow ) Sy s

FLX 4 g MS + TM slacs, (p<+/+Y) awl Casdy JyuS 09,5 Gudos sloog,S Lo ATP zshu 0 (g)lo cme &lyis
05,5 b awslie ;0 ATP ISl ,o 1, (p<e/+¥) aulidl MS + &S (ol weS & [F @AY)= YIVF (p</- V)] wi comlice

(Y U)ol LziMS b aslae 0 MS 69,5 0 ATP LSS j0 (5 )l gxe alS

41

ATP level { nmolimg protein)

Control ™ FLX Ms+TM  MS+FLX

il oads (sl o el Bl ol + Sl i yguo a3 03,5l ATP n FLX g 10,5 5155 (59 5Ll oo pod J1.Y S
MS 09,5 b duglio ;o p< +/+F b jo Sxo gldd WliG # ¢ yiiS 09,5 b duylio )0 p< o/+ Y gmbaw 50 Sxo gliy ailise

1. Area undercurve

—a




S Sgpado g (SBlmo Clobudl r"ﬁ%'& ool i Ol FT g (Slez g8 0lhgd 50 Sl Silgh (n pe3 0590 SO U

Loloyd g @<+/++V)TM L lo,o MS slacs, o (p<+/+ 1) g 5 l5 sxe Guiodd 5oy, S o Lo GSH otaw Ol o5
09,5 b aslie 0 GSH Jsl jo 1, caulidl (p<+/+ V) FLX 0 4=y BB Ll [F (Yo 0)= \Y- YV (p</-- V)]

Y USE) wisls (Las MS ol oasd 538 09,5 L auslae ;0 MS 09,8 ;0 GSH LSis

GSH level (uM)
based on TNB absorption (412 nm)

Control ™ FLX Ms MS+TM MS+FLX

il a3l oyl Byl # (ko &g 2 551 o989l 2 FLX 9 (310555195 595 6ok ¢y 51.Y S5
MS 09,5 b duslio jo p<o/o0) gdaw 5o Sxo gldd wilic HHE ¢ S 09,5 b dus Lo jo p<e/ oo grdam 50 Sro glay ailis s

O<+1+* VIMS 05,5 b dslio 31, C oy Seinw ialS FLXHMS  talsdl [F (VY0 0)= #F 178 (p<- /- V)] at sualie gukons

(F USo) wisls gl b oaslae ;0 MS 04,5 10 € pg,Sew Jlasl o gy JB

160 it H#HH#

whk

140 T

120 4

100 4

80

60

40

20

Cytochrome c release ( ng/mg protein)

Control ™ FLX MS MS+TM MS+FLX

il oad (gl o ylailinel Bl ol £ (1 Kilo W yg0 a2 03,1 € pg T g 2 FLX 9 510,5)195 595 5ol l o od F1.F S
MS 09,5 b duus Lo jo p<e/ee) zlauw jo Somo glad il #HHE ¢ ) 1505 09,5 L d o )0 p<e /o) s 50 (Sro wglay ailis »

~




YRR el g 5L VO o)l A D)N)j 30 () pole (60,5 Ol 4yl

e HSBELS a5 ls oylis Lo gl (P o+ V T o) wilous
i g )0 0 e j0 (S99, S g (65 e pilie
5 GSH mhaw uals’ gc pg,Seiew jlal yiuldl ROS as
Jbyi e o, Sles oloul 4 BB ELS a5 was oo lis ATP
SRCTRVOR JCS RN  BFA [INC DT T JE0
oS wilools Gl Ld Sligios Conl (65,0 pudpilie DS
356 o Baes « Joko ol b Lo e ROS 0> 5l i ogs
5 e Vo) oS 5 Sy 6, 1) el GSH zals
Ll wple 4 (T-VA (s 5 wlrs FF (LS
Colled 4 Sighgl Lol Adgl mul ae 4 c g S
Slidns diwly cpl 50042V (o L%s 57 ) wiloe 4 5Ll
roelS jLiwgen eess )0 eloizl - Sl il ST 0Ly (L3
32 Slhsend)lS 5 sl ol 4 e a5 cul Ggy0
Dh%es 5608 ¥ 8 L5 ) 2580 @l gl e o,
3l il (655 S 45 o0 oy glllio 4 1l (Yo Y
e slaglen b lizg phme oo, o sleix]
2 P ez ge g Sl oo JLS )5 0 (Fop3l 5 (Bgpe
GRS Plre) ssiee B gl g puSsie oSk
sSlae Pl (b ,Sly leld anlsd czmes (TeVA
Sl (Bye —(lB Sl lon SISl 0 pl)S s
3 VoY S g loge Vo) (LS00 5 | Senid))
ol a4y o8 s a5 ELS a5 ol olid badl, oyl ggome
S5 Aee S ly il (VLS 5 (S0l sLa L8
I35 o 3l il Cod Slilgs 0, g0 o (oL ,0iS gie
Soyld; p (23559 Clld Sl oy p 4 &5 iz Sldlae o
0359 e A5 oad o Wl aSle, (Sodl gl b
e Sonte 4 0B (llszgl yo Lles Eix sy 2 LS
JBELS (byme )3 a5 098 o0 (b slas, jo (SS9l
Codle dwoy o0 I 4 (YoVF (150 5 Bolo) il ails
31 layld, Sgnge 5o lowiy)l i RW (3355 (5,5
Jdo @ bl s yee 3 &5 (epige 3)ls (S,

1. Cryan 6. Li

2. Cardiovaseular diseases 7. Grippo

3. Glassman 8. Turdi

4. Gawryluk 9. Lesnefsky

5. Caspase 9 10. Suematsu

MS JS& 4 ELS 4,0 oS ol plis jols adlas mls
edoe Jb p alme s, 3 (Sopdl sla)ld) o ge
B 8l gl e Jloy b S Shee b oS Sl
wols &l ganleds yimgh opl bl ool podle .l ol o
S,ld, 5 TM feye (3559 65 )50 &8 5 FLX L loyo a5
Slezss g 0 ELS (gl5 il B Yol &l 5151 &b
ol o bpleys cpl 5l plas o immen ol Sladlxe I
sl O 50 (B 5T g 9o (ladle ST ()0
sl Jolie ok 5o 15 oyl ols> o oS ol ey
S g e D (Vsb g pae Sl slml 4,0l (S
S)ls bls)l JLS )5 0 ez 5 Sy, b Loy cl
5 Slwo YVF (I 5 gmal) Ko laizme Slalllas
oy a4 0B MS as ol lis Lol ((YoVA ol o
L S| J‘ @‘;M GLQU) L ‘;OJ.W.B‘ L Joy,c LSLE)L.B)
50 Cos MS 09,8 [0 ot onyd S5 >0 oley Lilpsl FST
SOl azlh Sy e 4 JuS 09,8 L anslie o o]
5 ol wil e lusl anlogsl sla ks, alie Buisx o
)Q })lSl-NJ gé).»a.n g;gjjs‘ w&ls st)‘LC L .(Y"Y ‘L_‘)‘)i.’.é
oals el fge3l o cudld G pals g SPT cullad
YV 50 5 plelime zb) S o oS 1) L]
LD RIS o) MS a5 MQ‘SA ULAAJ m,\.a] Cawdy C)L..» ‘L))‘)"L“"
B (oo P gl G, e slie (Sopdl o)l
Olay il Julge a5 wil ool lid e cpais
A . . . .t . ®
S9° 70_,.1.9 6[&6}[.0.:.} Az g 6‘)-.’ |))Ja> u;L‘"}c ‘G“:’l—""“’
Olye 4 (Bgye — ol laglem mizmen (V) (500




S Sgpado g (SBlmo Clobudl r":ﬁ%'& ool i Ol F1 p (Slaz g 0lhgd 10 Skl ilep (n ped 0)90 S U

ded 5128l ogae GlowSl Sl cud b GSH ahaw il3dl
45 A € g S gt HLASl Ol 8l 4 B350 TM (5 nge

ol Slozgs 0 TM (55501 ao ol 31 Sl 095
Y o 9 Spe b Boye - o Slocs lon 5 (S0 pdl (2l 00
‘U‘)‘i’é 9 e YooV ‘L)M){f) Sl o‘).o.b u‘)Lo.o.a )
b oo pmdl Lo loyo a5 wils o1 51 olis amles (Y)Y
slagyls ploie 4 QB igig i il laoass ke
Gdo,n B b T (SM)"‘ shylo ‘L;o).m.é‘ Oleys sl pade
dge Mo Gyljlows dsyd Ae yo lojo 3l s Jlw V0 5 il
S @l (Y f ol 5 Cevs ) w3 &) ilew
sl rals 4y o8 FLX sdadlxs ol 3las ols lias Sladlas
Slopl ool Sl m o) o (B8 (ohjaiS e o) Slee
= J ol LYY 15 5 wlo) s sla
oz e olhes ;o FLX (eie pleye a5 sl olis ol dalas
yol> i s Egamme ;o el 8 8L o ELS I il
0,99 4O (89, 9 g.,J.B Jw)) ‘_g‘)) )Ja.> JA[S ELS 45 sl ULAMJ
o b SISl ey e TM (555 9 wikee JLS )5
Pzl 5 (FosS bows axgs JB ol (Ld, 0 So
o FLX L gleys oyls o8 0,55 b juSgis o, Slas
‘;15 ‘s:b)mw Q)SJ..Q.C UYB‘L.}‘ » “S'JQSL?LA u‘).:l » 05)1-‘-
Gilw oxf Sl 4y raxsly ol (S 50 1S A
o2l ln T ostll Bls5 5 TM (i ped JB 5o Jlezg o5
slgaiin oyls 0 ST LB 5,08 g 9, Ses  ELS I
o (i pl b plojen a5 Sldlas 4 a>g5 L 005 oo
Slbsls sl onipeS 0 1550 slags ole s ! Jelss
5 e sloo; Qb el s wilos S ik | (500
lagyls dsllas 4y ( 5o sl o bl Jalse 51 ojlasl dalllas
e galS ] gl Blae Gl o b as wisls oS
2 PSS n (owyp b Gefiioe duyoo HI 4 (pizen

1. Leasure & Jones
2. O'keefe

3. Sun

4. Daniels

5. Trivedi

Slosls i Sladllas el a8 5 0,550 o] Sldbogls e conlo
St Ol g )bl (3550 b s s JSSgp 4z ST aS
OS5l 9y bl Ghis Ll il pdle i b
aS weSae | JUS 5 Sllgs> s, o ELS &l 31 anudles
g = Yy . .

5 obe VY (s 5 T ASY VoA e g p5an)
564 3ls 39y Swl Slalllas opdle a4y (VoY ()], So
S 58 %95 sl shie SIS Slsz s )0 (n e
XY (LS 5 5Ll asl oS bl Lol sl e
az S pol 5dod @l (V)0 Gneand) 5 5 Jede]
2 ELS ;ae Sl 1 28y cudld e ol 5b S5l
S gme Sl cpl Lol el @b @llgs (5ol la s,
Coole 5 g5 5l 56 g 1) 3y50 ol Yleisl 5 wags
5 Holo) cudls wlin Olagsr 4 Cad el 5 L]
Ol 4 Slo>gi 550 Coenl Conl o axil (Y8 (),
ibadlone O3l s cpl 5o Wlgs e B9 cudlad Y|
g e L, » ELS (oanb é g pae Sl Jlie o
oW (50 5 milo VeV (1,500 5 (Bolo) il alsls
Sgue 4 e FLX L Sllgs leyo (Yo A ()], 500 ¢ (Sl
s (el (53051 5 FST (5051 0 MS (glacs, jL, Jlo sine
g5 Lo gxe OFT 4 SPT slacygesl o la)ls, s4uge ax 51
G,y slagygesl o la)ld, ey 4 e 4z, STTM (y 5es
o 558, slagsesl 5l o ge j0 dge ool Lol s

Ogus
OIETFLX b oo ploye oS ol plas ol dllas gl
 ELS 31 b obyuSgise o8lee Pzl 5 oladle
5 ROS oJg ol L B8 slo g 0S5 Slos] ol
Sy Cadles TM (3555 eiron 23,18 (53655 a2l 31
G2 MS (gloog,5 b avslie o 1, 8 2,05 50 ROS
5 (ATP zhaus 20158 (6550 pad gl (201581 L aS7 (glaigs a4y cams




YRR el g 5L VO o)l A b’Nﬁ 30 () pole (60,5 Ol 4yl

P g (Sloyud
idlin 5 oriyn 6555 Al | g ol dlis
Ol 9y ool Sl3T olStils 559 (S99 b i e b9
15y Sy50 VAYVE-FADY oS L a5 wil o 35,
plxl jo a5 ol alos 51 0L 5o G w18 S
Sl 9 S5 dilees Wil amdls (o)Sen G

2550 508 al3lae o 5 by gien o] e
sl aslgny B pbyaSeie o Slee PEBT o o
29, 1y obe 5l gl oyl 51 (o850 (e S35 G 5
o Jsbo a8 Ll 5l g col oo (gylony S (o ymdl sl
SYsb clroygs 3 eoliiul pas wile olisS Ll b,
laaiges alie (533l slaoygs 1S5 5 (g )o (50,3

Dy pol G slacasgase ) Gl

&b
Ahmadalipour, A., & Rashidy-Pour, A. (2015). Effects of treadmill running exercise during the adolescent period of

life on behavioral deficits in juvenile rats induced by prenatal morphine exposure. Physiology & Behavior, 139, 26-33.

Amiri, S., Amini-Khoei, H., Mohammadi-Asl, A., Alijanpour, S., Haj-Mirzaian, A., Rahimi-Balaei, M., ... & Zarrindast, M.
R. (2016). Involvement of D1 and D2 dopamine receptors in the antidepressant-like effects of selegiline in maternal
separation model of mouse. Physiology & Behavior, 163, 107-114.

Ballinger, S. W. (2005). Mitochondrial dysfunction in cardiovascular disease. Free Radical Biology and Medicine, 38
(10), 1278-1295.

Cryan, J. F., Markou, A., & Lucki, . (2002). Assessing antidepressant activity in rodents: Recent developments and
future needs. Trends in Pharmacological Sciences, 23(5), 238-245.

Daniels, W. M., Marais, L., Stein, D. J., & Russell, V. A. (2012). Exercise normalizes altered expression of proteins in
the ventral hippocampus of rats subjected to maternal separation. Experimental Physiology, 97(2), 239-247.

Gao, P., Qian, D. H,, Li, W., & Huang, L. (2009). Npra-mediated suppression of angii-induced ros production contribute to
the antiproliferative effects of b-type natriuretic peptide in vsmc. Molecular and Cellular Biochemistry, 324(1-2), 165.

Gawryluk, J. W., Wang, J. F., Andreazza, A. C., Shao, L., & Young, L. T. (2011). Decreased levels of glutathione, the
major brain antioxidant, in post-mortem prefrontal cortex from patients with psychiatric disorders. International Journal
of Neuropsychopharmacology, 14(1), 123-130.

Glassman, A. H. (2007). Depression and cardiovascular comorbidity. Dialogues in Clinical Neuroscience, 9(1), 9.
Green, D. R., & Kroemer, G. (2004). The pathophysiology of mitochondrial cell death. Science, 305(5684), 626-629.

Grippo, A. J. (2009). Mechanisms underlying altered mood and cardiovascular dysfunction: The value of neurobiological
and behavioral research with animal models. Neuroscience & Biobehavioral Reviews, 33(2), 171-180.

Haj-Mirzaian, A., Amiri, S., Kordjazy, N., Momeny, M., Razmi, A., Rahimi-Balaei, M., ... & Dehpour, A. R. (2016). Lithium

attenuated the depressant and anxiogenic effect of juvenile social stress through mitigating the negative impact of interlukin-1 B
and nitric oxide on hypothalamic—pituitary—adrenal axis function. Neuroscience, 315, 271-285.

1. Mitochondrial apaptosis

—a




S Sgpado g (SBlmo Clobudl r"ﬁ%'& ool i Ol FT g (Slez g8 0lhgd 50 Sl Silgh (n pe3 0590 SO U

Hosseini, M. J., Shaki, F., Ghazi-Khansari, M., & Pourahmad, J. (2014). Toxicity of copper on isolated liver mitochondria:
impairment at complexes |, lI, and IV leads to increased ROS production. Cell Biochemistry and Biophysics, 70(1), 367-381.

Janssen, |, & LeBlanc, A. G. (2010). Systematic review of the health benefits of physical activity and fitness in
school-aged children and youth. International Journal of Behavioral Nutrition and Physical Activity, 7(1), 40.

Klinedinst, N. J., & Regenold, W. T. (2015). A mitochondrial bioenergetic basis of depression. Journal of Bioenergetics
and Biomembranes, 47(1-2), 155-171.

Leasure, J., & Jones, M. (2008). Forced and voluntary exercise differentially effect brain and behavior. Neuroscience,
156(3), 456-465.

Lesnefsky, E. J., Moghaddas, S., Tandler, B., Kerner, J., & Hoppel, C. L. (2001). Mitochondrial dysfunction in
cardiac disease: Ischemia-reperfusion, aging, and heart failure. Journal of Molecular and Cellular Cardiology, 33(6),
1065-1089.

Li, P., Nijhawan, D., Budihardjo, I., Srinivasula, S. M., Ahmad, M., Alnemri, E. S., & Wang, X. (1997). Cytochrome c and
datp-dependent formation of apaf-1/caspase-9 complex initiates an apoptotic protease cascade. Cell, 91(4), 479-489.

Lichtman, J. H., Bigger Jr, J. T., Blumenthal, J. A., Frasure-Smith, N., Kaufmann, P. G., Lespérance, F., ... & Froelicher, E. S.
(2008). Depression and coronary heart disease: recommendations for screening, referral, and treatment: a science advisory from
the American heart association prevention committee of the council on cardiovascular Nursing, council on clinical
cardiology, council on epidemiology and prevention, and Interdisciplinary council on quality of care and outcomes
research: endorsed by the American Psychiatric Association. Circulation, 118(17), 1768-1775.

Liesa, M., & Shirihai, O. S. (2013). Mitochondrial dynamics in the regulation of nutrient utilization and energy expenditure.
Cell Metabolism, 17(4), 491-506.

Maes, M., Ruckoanich, P., Chang, Y. S., Mahanonda, N., & Berk, M. (2011). Multiple aberrations in shared inflammatory
and oxidative & nitrosative stress (IO&NS) pathways explain the co-association of depression and cardiovascular
disorder (CVD), and the increased risk for CVD and due mortality in depressed patients. Progress in Neuro-Psychopharmacology
and Biological Psychiatry, 35(3), 769-783.

O'keefe, J. H., Patil, H. R., Lavie, C. J., Magalski, A., Vogel, R. A., & McCullough, P. A. (2012). Potential adverse
cardiovascular effects from excessive endurance exercise. Paper presented at the Mayo Clinic Proceedings, 87
(6), 587-595.

Peeri, M., & Amiri, S. (2015). Protective effects of exercise in metabolic disorders are mediated by inhibition of
mitochondrial-derived sterile inflammation. Medical Hypotheses, 85(6), 707-709.

Powers, S., Sollanek, K., Wiggs, M., Demirel, H., & Smuder, A. (2014). Exercise-induced improvements in myocardial
antioxidant capacity: The antioxidant players and cardioprotection. Free Radical Research, 48(1), 43-51.

Saadati, H., Esmaeili-Mahani, S., Esmaeilpour, K., Nazeri, M., Mazhari, S., & Sheibani, V. (2015). Exercise improves
learning and memory impairments in sleep deprived female rats. Physiology & Behavior, 138, 285-291.

~




YRR el g 5L VO o)l A b’Nﬁ 30 () pole (60,5 Ol 4yl

Sadeghi, M., Peeri, M., & Hosseini, M. J. (2016). Adolescent voluntary exercise attenuated hippocampal innate immunity
responses and depressive-like behaviors following maternal separation stress in male rats. Physiology & Behavior,
163, 177-183.

Sahafi, E., Peeri, M., Hosseini, M. J., & Azarbyjani, M. A. (2018). Cardiac oxidative stress following maternal separation
stress was mitigated following adolescent voluntary exercise in adult male rat. Physiology & Behavior, 183, 39-45.

Shaki, F., Hosseini, M. J., Ghazi-Khansari, M., & Pourahmad, J. (2012). Toxicity of depleted uranium on isolated rat
kidney mitochondria. Biochimica et Biophysica Acta (BBA)-General Subjects, 1820(12), 1940-1950.

Sonei, N., Amiri, S., Jafarian, I., Anoush, M., Rahimi-Balaei, M., Bergen, H., ... & Hosseini, M. J. (2017). Mitochondrial dysfunction
bridges negative affective disorders and cardiomyopathy in socially isolated rats: pros and cons of fluoxetine. The
World Journal of Biological Psychiatry, 18(1), 39-53.

Steptoe, A., & Kivimaki, M. (2013). Stress and cardiovascular disease: An update on current knowledge. Annual Review of
Public Health, 34, 337-354.

Suematsu, N., Tsutsui, H., Wen, J., Kang, D., Ikeuchi, M., Ide, T., ... & Takeshita, A. (2003). Oxidative stress mediates

tumor necrosis factor-0t induced mitochondrial DNA damage and dysfunction in cardiac myocytes. Circulation, 107
(10), 1418-1423.

Sun, L. N, Li, X. L., Wang, F., Zhang, J., Wang, D. D., Yuan, L., ... & Qi, J. S. (2017). High-intensity treadmill running
impairs cognitive behavior and hippocampal synaptic plasticity of rats via activation of inflammatory response.
Journal of Neuroscience Research, 95(8), 1611-1620.

Taylor, R. S., Sagar, V. A, Davies, E. J., Briscoe, S., Coats, A. J., Dalal, H., ... & Singh, S. (2019). Exercise-based rehabilitation for
heart failure: cochrane systematic review, meta-analysis, and trial sequential analysis. JACC: Heart Failure, 7(8), 691-705.

Trivedi, M. H., Rush, A. J., Wisniewski, S. R., Nierenberg, A. A., Warden, D., Ritz, L., ... & Shores-Wilson, K. (2006).
Evaluation of outcomes with citalopram for depression using measurement-based care in STAR* D: implications for clinical
practice. American Journal of Psychiatry, 163(1), 28-40.

Turdi, S., Yuan, M., Leedy, G. M., Wu, Z., & Ren, J. (2012). Chronic social stress induces cardiomyocyte contractile dysfunction
and intracellular ca2+ derangement in rats. Physiology & Behavior, 105(2), 498-509.




Journal of Practical Studies of Biosciences in Sport Research Paper

Spring & Summer 2020, 8(15): 74-84
Received: Jan 13, 2018 Accepted: Nov 11, 2018

<o
University of Birjand

Effect of a bout of resistance exercise in warm weather on Immune and hormonal responses
Arezoo Eskandari'*, Hamid Agha Alinejad? Reza Gharakhanlou®, Mohammad Fashi*

1. PhD of Exercise Physiology, Faculty of Physical Education and Sport Science, University of Tehran, Tehran, Iran.
2. Associate Professor, Departmen of Exercise Physiology, Faculty of Humanities, Tarbiyat Modares University, Tehran, Iran.
3. Full Professor, Departmen of Exercise Physiology, Faculty of Humanities, Tarbiyat Modares University, Tehran, Iran.
4. Assistant Professor, Departmen of Exercise Physiology, Faculty of Physical Education and Sport Sciences, Shahid

Beheshti University, Tehran, Iran.

Abstract

Background and Aim: Exercise in warm weather can lead to a change in stress hormones and immune factors as compare to normal
conditions. The present study aimed to investigate the effects of a bout of resistance exercise in a warm weather on Immune and
hormonal responses. Materials and Methods: Eight male students with an average of 27+2 years participated in this study. The
exercise program was performed for two conditions, at the first week it done in a normal temperature (20° C) and then it performed in a
warm temperature (35°C) in the following week. Blood samples were taken one hour before, immediately after and one hour
after of about a resistance exercise including 10 repetition, 3 sets up to 70 percent of 1 repetition moximum. In both environments,
body temperature was measured from the axillary area. The serum concentration of Interleukin-15 (IL-15), heat shock
protein 70 (HSP70), testosterone and cortisol were measured by ELISA method. The ANOVA test for repeated measures and
Bonferoni tests were applied for reslts extraction. Results: Resistance training in warm weather significantly increased the cortisol
(p=0.04), HSP70 (p= 0.007), IL-15 (p=0.03), and testosterone (p=0.02) values. Conclusion: Assuming that cortisol elevation due
to warm condition induce IL-15 suppression and IL-15 dropping limit muscle hypertrophy; it can be suggested that a bout of resistance
exercise in a warm weather colud attenuate exercise —induced hypertrophy .

Keywords: Warm weather, Resistance training, Interleukin-15, Heat shock protein 70, Cortisol, Testosterone.
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Abstract

Background and Aim: Detraining could induce changes in blood lactate response and physical fitness factors. Therefore the
aim of this study was to investigate the effect of three-weeks of detraining on blood lactate response to kick exercise and
physical fithess factors related to taekwondo in teenage girls. Materials and Methods: Eigtheen taekwondo athlete girls with
mean age of 13+1.64 years and 6.07+1.05 years tackwondo experience were randomly divided into training (n=9) and detraining (n=9)
groups. Dependent variables were measured before and after three weeks in both groups. Detraining groups stopped their training
program during the three weeks but training group continued their training program. Blood lactate was measured before and
immediately after kick exercise; in this way, after 20 minutes of warm-up, kick exercise (short time, high-intensity exercise) were
performed with 3 repetitions, each repetition was included 20 seconds of activity and 20 seconds of recovery. Anaerobic power,
agility, muscular power and reaction time were evaluated with valid tests. Repeated measure ANOVA and MANCOVA tests
were used for statistical analysis of inter group and between groups changes respectively and significant level was considered if
p<0.05. Results: Blood lactate after kick exercise was increased significantly in both groups pre and post 3 weeks (p=0.001),
but it was not significantly differ before and after intended three weeks (p=1.00). In detraining group, muscular power (p=0.01),
agility (p=0.04) and anaerobic power (p=0.01) decreased significantly after three weeks of detracting as compared to before of
detraining; While reaction time did not significantly change (p=0.17). Conclusion: It seems that three weeks of detraining in
taekwondo teenage girls does not induce any changes in lactate response to kick exercise and their reaction time; but it decreases the

other skill related physical fitness factors.

Keywords: Detraining, Blood lactate, Muscular power, Reaction time, Taekwondo.
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Abstract

Background and Aim: Iron deficiency (anemia) is one of the most common metabolic disorders and it can be
considered as of most common nutritional deficiencies in women, which can have a significant effect on performance.
The purpose of this study was to investigate the effect of 8 weeks of aerobic exercise along with two different
intensities (65-75% of maximum heart rate & 80-90% of maximum heart rate) and iron supplementation on iron content
of female students. Materials and Methods: In this study, 75 female students were selected voluntarily and randomly
divided into 6 groups. group 1: high intensity exercise (80-90% of maximal heart rate) + supplement, group2: high
intensity exercise (80-90% maximum heart rate) + placebo, group 3: moderate intensity exercise (65-75% maximum
heart rate) + supplement, group 4: medium intensity exercise (65-75% maximum heart rate) + placebo, group 5: control +
supplement, group 6: control + placebo. All subjects received fasting 12-14 hours before of the first exercise session and
further after 8 weeks of blood sampling. Data were analyzed using two way ANOVA and Tukey post hoc test, at
the significant level of p<0.05. Results: The statistical analysis showed that 8 weeks of aerobic training with two different
intensities had no significant effect on iron, ferritin, TIBC, transferin, CBC and other blood indices. However high
intensity exercise (80-90% of maximum heart rate) improved the level of VO, (p=0.02). Conclusion: According to the
results of this study, only high intensity exercises can improve VO
female students

without changing the iron reserves of

2max

Keywords: High intensity and moderate aerobic training, Iron supplement, Aerobic capacity.
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Abstract

Background and Aim: The cholesterol accumulation in macrophages and each of the modulating factors of blood circulation and
tissue cholesterol levels can be considered as important factor in atherosclerosis disease. The people usually are interested to uses
herbal supplements such as bee pollen due to the side effects of some authorized and unauthorized artificial supplements. The
aim of this study was to assess the effect of circuit resistance training and bee pollen supplementation on plasma lipid profile in young
college men. Materials and Methods: Twenty three healthy male subjects with an average age of 23.26+2.26 years and body
mass index of 23.00+2.88 kg/m? were divided into two groups including: placebo - training and bee pollen - training groups. Circuit
resistance training consisted of 12 stations (each station lasts for 30 seconds at 40% of one repetition maximum) for two weeks
(five sessions per week). Bee pollen was used daily, 10 gr twice a day, in the morning and immediately after exercise (5 gr).
Blood samples were taken before and 48 hours after the last session and were used for analysis of lipids, lipoproteins, and
apolipoprotein A (Apo A) and B (Apo B). Data were analyzed using by two-way ANOVA and paired samples t-test at p<0.05.
Results: The result showed a significant decreases in the levels of total cholesterol (TC), triglyceride (TG), low-density lipoprotein
(LDL-C), very low-density lipoprotein (vLDL-C), lipoprotein a [Lp (a)], and Apo B and a significant increases in the levels of Apo A, and
Apo A/Apo B in the bee pollen - training group (p<0.05). However, there was no significant differences in the levels of variabels among
groups (p=0.05). Conclusion: Bee pollen supplementation along with circuit resistance training significantly improved
cardiovascular important parameters. Probably the existance of polyphenols in bee pollen has caused prevention of lipoprotein

oxidation and lead to the reduction of Apo B.
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Abstract

Background and Aim: The inflammatory markers induce changes in body composition and edocrine activity that lead to diabetes and
cardiovascular diseases, while active lifestyle and physical activity could improve these parameters. The aim of the present
study was to determine the effect of 8 weeks combined strength and endurance training at morning and evening on Interlukin-6 (IL-6)
and C-reactive protein (CRP) in overweight men. Materials and Methods: Fourty non- athletes overweight men (age: 24+ 1.57
years and BMI: 28.22+3.6 kg/m?) were randomly divided into two experimental and also two control groups for each morning
and evening times. The training groups performed the combined training protocol three sessions per week for 8 weeks; while the
control groups did not do any programs during the research period. Blood samples (5 cc) were taken from the participants at the
beginning and also the end of 8" week in order to CRP and IL-6 determination. Further, IL-6 and CRP were measured using ELISA
and Latex- agglutination methods respectively. The statistical analysis were performed by one-way analysis of variance
(ANOVA) and LSD tests for between group and the dependent t-test for within group comparisons at the significant level of
p<0.05. Results: The results showed that 8 weeks of combined training in the morning and evening decreased IL-6 (p<0.01 &
p<0.006 respectively) and CRP (p<0.03 & p<0.02 respectively) in the experimental groups compared to control groups. Conclusion:
Performing of combined training in the morning and evening could reduce the percentage of pre-inflammatory and cardiovascular
risk factors; therefore, overweight men can be advised to take advantage of a strength-endurance training program regardless of
training time.

Key words: Endurance training, Resistance training, Interlukin-6, C-reactive protein, Overweight men.
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Abstract

Background and Aim: The intensity, duration, and type of daily exercise trainings can influence oxidative damage and antioxidant
system of the body. The aim of this research was to study of daily 1 and 2 incremental exercise sessions on serum aspartate
aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase (ALP) activity in active girls. Materials and
Methods: In this semi-experimental research, 21 physical education girls students were selected and randomly divided (n=7)
into two experimental groups and one control group. The control group prohibited any participation in physical activity. The first
experimental group trained 1 session per day; while the second one performed 2 sessions of training per day (both for 7 days).
Exercise training protocole included running on treadmill up to 6-8 kilometer per hours. After 3 minutes, participants run 1 minute
up to 3 kilometer per hours as recovery and then the speed of their activity increased 2 kilometer per hours until exhaustion. For
biochemical analysis, venous blood samples collected before training, after 1", 4 7 ™" day of training, and finally 24 hours
after the last session. The results were extracted by repeated analysis of variance (ANOVA) and LSD tests at the significant level of
p<0.05. Results: In both experimental groups, the activity of AST and ALP increased significantly after 1", 407t
day of training (p<0.05), while the AST levels of the experimental groups decreased to baseline after 24 hours recovery.
Conclusion: These results suggest that incremental training sessions (1 or 2 sessions per day) may increase serum ALT, AST
and ALP activity, but these abnormal changes can modifiy by adequate recovery.
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Abstract

Background and Aim: Occlusion training is a new training method that has a favorable effect on blood cells and also simulates
the effect of training under hypoxia. The present study was aimed to investigate the effects of short-term sub-maximal cycling
along with blood flow restriction on serum level of red blood cell (RBC), hemoglobin (HGB) and hematocrit (Hct ) in active males.
Materials and Methods: In this way, 24 physical education and sport sciences students from Kharazmi university were selected.
They were assigned into three groups based on maximum power cycling including blood flow restriction group (n=8), cycling
with unrestricted group (n=8) and control group (n=8). The Occlusion training and non-occlusion training groups have been
trained for 3 weeks, 3 sessions per week. Each session included 3 stages of cycling with maximum power of 50 percent with a rest
interval of 30-45 seconds for every session which lasted 3 minutes. The amount of pressure on the thigh of participants in the
restriction group was 140-170 mmHg and the dependent variables were measured by using the cellular cell device containing anticoagulant.
For statistical analyzing dependent samples t-test, one-way analysis of variance, and Tukey tests were used at the significant
level of p< 0.05. Results: The results showed that 3 weeks of sub-maximal cycling with blood flow restriction induced significant
changes in RBC, HGB and Hct (p< 0.05) as compared to pre-test. But these changes were not significant in the non-occlusion
training and control groups. On the other hand, the inter-group analyses showed that after 3 weeks of submaximal cycling, there
are significantly differences between restriction and no-restriction group regarding HGB (p=0.02), RBC (p=0.02) and Hct
(p=0.03) indices Conclusion: The results revealed that the local blood restriction during sub-maximal cycling have a positive effect on
the blood levels of HGB, RBC, and Hct. Therefore oclussion training can simulates some degree of exercise effect in hypoxia
conditions.

Key words: Blood flow restriction, Oclussion training, Hemoglobin, Red blood cells, Hematocrit.

*Corresponding Author, Address: Faculty of Physical Education and Sport Sciences, University of Tehran, Tehran, Iran;
Email: s_rahmaty4290@yahoo.com DOI: 10.22077/JPSBS.2018.1259.1363



mailto:s_rahmaty4290@yahoo.com

2R Ao (P399 30 S pole (83 il Ollas 4 4

1OY—1TF o 10 olod h 0395 IFAA (3l § e
VFRY/ £ 1 pdy grob 1AV +/10 bl yd gl

Qo s oS

095 Ol 3 595 by Codguaxo Lol (405 Ol ) dudin ) Cadlad 090 ST )
Jbd 418 yo owlics

¥ . Y A\ #
995U yhamn> ¢ 64&»&'0}@0“55.?)%09‘ (oD y S

Ol 8 (Ol oIS 455559 il 5 (coriom 51253 )
Rl el (s0p)lsP olasls (o859 pole 9 (S Cun i 0uSals ()59 (el b 095 SLLwl Y
Olrlleal ol ez gl oRAIIS (8355 (S8l 8 W8 (ol )15
Ol dgion e (sn093,8 olRlS (B9 el plie 5 (oodom 150 F
ouS
[
Solad aniin 258,50 o Sl sl ol @ anlllas (pl 9)I850 o5 ladske 2 sl Sl S (Lo 4l G090
5° (Het) 2o Ssilen 5 (RBC) (93 508 sloselS (HOB) (rglS gop (0 poo hans 12 (193 0l Sudgazms L olyen (305005
llbgly &30 ar o0j)ls olisls Sow S5 Gligzisls 518V jshaie (ol (6l 18R (g b plsl U ()1 e
5 (0=A) 09> by Cadgazms (e 035 S, dn=A) (95 by Cusgaze boljen (035 OIS 09,5 du 4y g wiad Sl

MS54.)L® Ja.;‘)m e Oi).o.; )LJ] A}‘}SSA aS Sl G LMMJ 6;:1.)43 U"s) 6\)‘&“3‘ OiJAS :GJ:M 9 M}

SO 5 dwd> ¥ alin o alin ¥ Sue 4 Slowdl g ped 5 dlawdl b o e 05,5 sla G050l 33030 5 il (N=A) 7S
45 0g 6l Gl ae,0 B0 Dad b 05 SIS (sladdo aw alag ¥ Jeld o el dud> 12030 S el and> A ggee
Gl i 091 090> e Lo VTV slaiil 09,5 30 o)y (69, JLad e cclils 852 g ol il 4l Vo -FO alag o

Wovgn olaadl ws sale gyl A (a5 BaiS (6,9l pex IS 5 Siesilen jled Jokw ows l eolaill b aiily

w10 (S§ ot Gael g a8 by il g Judos citasly t slayge;] 5l daosls Ldos 5 asims (gl o (5 uSe il
slausl bolyan (05 QIS dcin 3 cppod alaa ¥ ools Hlis 29,5 19,0 gl (a8l .0y 5 oolaiwl pS+ /-0 (5)ls gne
50 Sl ol Lol (p<+/+ B) 35 oo Het g HGB (RBC ysolie 10 (5 lo sme Ol s el (yg0)] oo b dulie 1o by 35,0
Sl dinyy codld aaa Y as ol (lis 29,5 o mls (s Byb sl aioss o pme J S g slawdl o sleeg )5
yob 4l (p=+/-Y) Hct g (p=+/-Y)RBC «(p=+/*Y) HGB ;)li0 2 09,5 plu b auslae jo by 59,0 olowdl b ol pon 0
e SO0l e p) Slled e (rdge (93 Lz Cudgase 16 S A e o0 (RIS (e
Lol o e 51 Wlgl gas U golaudl oy e cdls JUaml lgy cagy ol 5l e0,ls g5 Hot g RBC HGB )50

Alad ol |y S gole

o Sgiled (55 30,8 sla JsudS (yuelS e (golawdl p ped (s Ly Cadgame i gadS saejlg

£ ))9 Pole 9 (T a7 5ASCLIID oyl poF SLAGIS oyl 1 w30 ¢ J g o g
DOI: 10.22077/JPSBS.2018.1259.1363 s_rahmaty290@yahoo.com :Sus g Sl Gy




Ol g o) ../..,3‘;,,:‘» Olym Codgummo Lol pod (105 Oy duiion ) Cadled 090 SO i1

3 G5y agS e aS canl o polazel (Yoo ¥ 00
Plr 5 s wolelal 18, wile (wSonls b yee
sla,L gl onl Wlgt ¢ cnSsnle Sloyed oo g (nSonla
Lol Jdo a4 golawdl (i Yool 08 S o0 1) Sl
05 obem s HIF Jole Wl caely S o obm] a5 (ouSslo
HBB oy 53 ol ol Jloo g 00 T iptigng i )|
o= o=l 0 (Ve e (I Wa_ijji.l) S4 oo Hot g RBC
Wiy oo 2wl ol b Wl SO L g (pgate glagunw lid
aiad oo 18 (o559 S b (05 bies 1) 09
A by > Sy ol can Jos ol (Y008 L K0s 5 )
e Ol JWs &5 0ad (el 350 pae 40 SBge g5
U‘,._J‘J_B‘ 9—&0—: o ‘&JYM| ngs LY h.i.stJL.A ..)‘9.0 @‘69‘
s ol S ead sl " eS) Lyl 5 b oo
) Hhae slag )55l woae (GYsb )3 5 (Sgay90 laguly
ol 5l eslasiul (Yo v e (o L%os g TISLIE) 358 oo oo
5 Sl Jslitie S nSsnle (n el o Olge G el
L oolela)] o) cnSauly el ws g0 gz, o8l iy
A dnele o8l ST K0 Bkl aes pll wSenle ol
I ol ela )l 4 sgro slaaliie g OISe o
Sy 45) eSaale Lyt g glis)l Lyue 53 (58,5
Iy (eSS obm) wlisyes Julse (o |y cwlin slog 55l
ilg o (golaudl (s yod sy oo HlaT Ay Ll cpl jo gl
Flo s el Sl Sl a8 (umdg sl o g Jolis

Lol Coonl
3O 60,8 du pastie Wlgd Yl solawdl e aS ol L
A o 0l e oo slas, Bl ailys, slacodled
sl a liioss Jelse T b (Ve S 5 D)
QJSIAS)JWUMUQAIS‘ NG PR WA )y 65[53&[5

. ) WL N

75 yoie (VOpn0) (sl9n slos ;Shos 5 (7 (B95 rmle) (SHlae
(1500 g Il ¥« VY SOV o8 1,0 g ) wil sus

1. Red blood cell 7. Hypoxia

2. Hematocrit 8. Katayama

3. Kraemer 9. Li

4. Bartsch 10. Hypoxia-inducible factor
5. Hemoglobin 11. Lundby

6. Bermon 12. Erythropoietin

doddlo

o sl JoelS S Ol cslen Sl s 6 550 S 5
(S oml L playes 5 ol oo 23 RBC) 5>
4SSy (oo &) Ledly x> 50 (6 Ko (I
O35 4jeSamg 5 (Hot) T2y Syilon Sl als el 355
e s g Lo )T ols s gl Ol ol 09l oo
TUER L SRS ) BRVERUNE NSt NER T T R
BB oo T (95 30 )9 Ay 4 AT (SG5ele s Dl s
SyS 8 3l Co wilg oo ty] Do g DAl (E g8 Ay i
45 Wlools las Sligdss S (V9N oo, 5 23,0)
5 Ol 5 el Het lje o alial pglas Sl o5 5l
3 anls e Ll s SO ol yen 4y (HGB) © puslSgan
x> oS 3k bolyen HGB JS jlade 5o (al3dl cnl (Bl
A b 93 HGB oo jlade 058 oo cael a5 sl Lasdly
"o b 28l RBC JISz (i3 o 5 o Het l5e
FAEES RN

o5 Sy Gl ol lacs e 5l (S vy o0 S
E9-i9a a9l 53 2l ( (S 92la) (5T 0908 55l
S sl Ll s s oy 38,5 )18 a8 wil sols oles lallas
39> syl (50 (Golite Dliki 4 e Wil o
(1295 (%0 5 "LasblS) 59 9> RBC zlaw § HGB ales
3 iu;l (olid 95 Jalse p (oS enle 15U (o) Sl 5o
S smle Ol pes atin ¥ 36 adss 0 (Ve F) oK
Sl 0 Sdoe 5 (lidpe Glaatls n ) gl
ol @l il ools J18 () 2 3550 00,5 (2503 (slo 0905
0l o oglite (oS gmle Ol pos a5 ls lis Gudiss ol )
st —an 5maST iSTa> g Hot HGB (RBC i)l cely
2 8,5 18 el (Ve ¥ (00 5 (D) 05 (VO
Ll jeuSLE o g Sotr (Rl S onle Ll 0
Sl (VY e (LS g swY) aas e gy HIF) ' nSouls
HGB (il o il 5 nagas ol (0 ol S e Jale
st Ol (Gl )l G Gl 45 a4 Cuwl Het
5 D e oo ] Snle (B )0 (60513

13. Loenneke
14. Abe

15. Ischemia
16. Takarada
17. Hypertrophy

~_


file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_3#_ENREF_3
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_4#_ENREF_4
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_14#_ENREF_14
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_16#_ENREF_16
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_27#_ENREF_27
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_17#_ENREF_17
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_1#_ENREF_1
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_1#_ENREF_1
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_1#_ENREF_1

—a

YRR el g 5L VO o)l A D)N)j 30 () pole (60,5 Ol 4yl

09,5 dw 4 odal Cews 4 iSTas g elul s o oge;]
0% 2L, OB AL g Slandl b olyen o5 OIS Jols
WSS i G A) 7S 09,5 5 (G5 A) slawdl (90
(B9t Sladl g0y yed g Sl L (203 09,5 (slo G050
el Al ggamme 0 g aud> T alds o wlha ¥ Goe 4
aS ool eoly lis oladsy gSTaSulaazg base,S
O aan ¥ L Plas solawdl Sls ped 5l Jol> 6,550
a8 00,5 Lasie g (Vo8 (500 g al) 098 (o Jool>
Sl Somle yolr g el o o3V (o ped slaoygo Jobo
s LU casl atan YUY o «Sjglglen slas, 55l
ol 5o 50 (1298 (o L,Ss 5 Tolu ¥ o ¥ o, Ss
RBC) (S9> Jelse » 2 ye3 &9 ) S )50 Jpa> Cur
ael> o abas S L s culls atis ¥ (Het o HGB
Aoy B oacis b o) olS,) slaado Voalag ¥ ol oy ped
Szl aSB Y -F0 g0 alag o o g iSTas Iy
VE--VYe slawilog,8 50 o) (g9, HLid ol hue g «clsls 35>
= Sl jlad as el jlas a5 b 0 eg> yie Lo
oo e YV BV o Sldlas ST 0 A ol sladl
ol asdllas ol 5o (Y VY LS00 5 0 amld) Coul 039 050>
Slad adly jo a8 ol ol o cpl 4 ol [l ol
JLad g Dal S LB og Ll w5 05,0 plgie 4 ol
25 eselie Je> Jelse (i oyse po ) Sl Ols o5
Jold 4 ogn 4SBT g aiBe Ve e (e ggene
el 52 09 gl o ol Jolsd 5 (05 SIS laalas
ol dedr b ol adlal boasy (o) jLad @y 0502 e (oo Ve
5k e a0l lad o) oge e (e VY jlid oS
o S GBS 08,8 a5 Gy b il (Bl (oo o
@4y bl S5k on o3 adgl 5B Jsbo 5o slawd] Sy
ol oa 03,51 | Jgaz ,0 a5 (RPE) " B S5 ol5ue
A e Slads olass ClBAT L aS o S cdwlin lei e
95 A aS ol awlS o Soge;l Lad o i 5l s
Sl slows! jLid lie b b Soge;] oo 55l soams ol

el (g 03 gl Al ol 4y o0l

b golail (g yod sy o0 Hhai 4y aS ol Jbs o el (Ve o e
HGB iy lp (055 S e Wlgion (oS g Ll olx
LT as sn Jlgw opl @ gl Jlss 4 paiions casllae
(9 by Cudgame Lol ea 0 OIS dicin )y cudled
a5 0,005, 5L Het l50 s RBC HGB gaw 5 wilgs oo
Ot @ OS] il el W9 )3 6,187 25U ol dlanly
o GRS gole Laulyd )0 op g ()9 Collsd oo 0 o0
fo4d o0 3l

G (9

i Sy bgeails 51,88 VE (oo deg Aslllas ol o
FA asas obxl aldbgls &yao @ e (o0),le oKiils
5 oS JSoy b aledl Al (i £9, 5l e el
el Sz 5 o1 glzlog (ogas ;0 adyl Slxpog
Bl (LS Jlamiwl b pas b 5l 60,150 o] jo a5 S
5 (=8 Sl lom (055, Lid (ubd) 15Ty 5of slags Lo
5O g edd 08 la Soge;l ailyg, Sov Cudled e e
Codlad e a5 o i e 285 13 s Sogejl L]
el (Kihn &0 0 atidS Lo 5l o oge;l a5 o3,
Sl i g Olilss Jleix| Bras (puizen g diog ools
Job 5o Latin Gl Sws conl 5 s lon Gilgw (S
2SS aabicals; (88 18 Cud g (o p 9)90 S
G 30 00,8 JeoSS QBAS 0855 bt 8 g
el E939 Jow 'S bge g5 &2l ooliiul b il

. i . A - . . < -

b S3gesl Oy SSTas peiuls SS9 Basb 5l g Wgm j9iS
535S 25 5 o gogesl a5 i ol 4k (65 o5l
095 ) 4 g9 aBs p ye0 P Cepw by Ol O Ol L
o=l e adlal 6,5 5L Slg YO ddds S e g wis,S
ad 3> 5,90 f jlas >es G aS Gl B Dl uoliél
Py XD ] I JOWIPL SN L TN P PRYWA LN 3
Slas olare 4 ool Cawds sae g o g g5l el Sowb
oo (VoY ‘vo)lj_:.m) b ad 5 la (53&5,@)‘1 S las

1. Monark 4. Sawka
2. Custom 5. Fahs
3. Heyward 6. Rating of perceived exertion



file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_17#_ENREF_17
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_13#_ENREF_13
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_7#_ENREF_7

1590 9 (S -»-u/ 2O 0l Codgumo Lol ped (105 Oy Ao pj Callzd 0,90 S il

Slawd! 59y g Sl (g 09,5 Sy yoi dwds w2 50 Gl Al ¥ b suduylo) 40 (RPE) (Sdww S50 (ol jwe amogi W) Jous

oSl s 2Sle s eSle s eSle s (Slke A (eSlke
P 488D £9S 4dd> Jol 4o P ALBS £9S 428> Jol asds

\VIb- YONY \YIYO ARVATA V-NY Jol dud>

VEIAN \OJ-F VYYD i VY aUa-
VRO VWIEY YA/ VAV VeIvY v
VIO VWIYO Velbe Ve JAY % "y
VEIAY VEIVD VAV a0 Vo NIFY
\OIFY VF VA /B AV Ko Y
VN Y VYTV VYO v q NIFY
V0 - Ve - /YD V-IYD RUAY ¥y
VVIFY VWY VeITY v a0 4/ -

313 ool I il

AAR AR YNNG V/AY V/AY VA

e Jolgs aile; Blas a5 S8 jsbaie a4 (pizmen 51 am g0l Lad () (65, el SS90 GLL B o ol Led
ey DloS @35 (op i Slebs jl 215 (G Edlad JeS 51 ploal sl el il o)Ly 4 an ) JLad (N6 Cug ¥
oley Gawaaa ¥ bl gdogejl (Salaxbas ol o ooy Vel baddo 8-V b Jogesl 55 Jed (5,45,
Solosg> 350 aslp 5l @)l slacdlad plnil I Gudon 09,5 0305 U, (55 Gl Casgaze g (Jy S ol
o 5l ) LA L g (o859 JoSe 4550 Bpan sl g S 0 a8 Dolds (plbo)S JLis Ty JSSgn e 55 slandl (e
oLSlgs Sho Lo Sogajl ples a5 Lmil jlanles sy ollasls 09,5 oo 3529 (J95 bz Cudgaze gud 095
Lol Clys aylys JuS Llod a4y cdivgs oopylsm olfiils a8 bul 5ol abosl cols coled azan ¥ b 5 s
CS s sla oge;] Slastin ¥ Jgom .Cublas 04y (JSie 0l a0y S ey bgmisls adllas cpl sl Soge;]
Ao o Hlis 1) Gudss s easS L 0gd plail o5 Ll bbbl O ass Loy o axlllas a5

DS ey el ol bl 1 SYI 2 Lm@ayﬂ

Gudond j0 HFAisS oS 3l Sl )5 900 (Sl puiito o g Y Jguer

O 8098 el - P
. _ (p5kS) 039 S (X . .
(2250 Y0 52 5 5kS) W og,S

AAPAREAVARS YV/EYEN/Y - AAZSENAR YY/OEY/Y-

Slawd! cygu

YY/O-£Y/Y - FANYEN/Y - VY- 225/F YY/YYY/Y-

YY/A-£Y/Y- \DAEEATAR ANINARE 20 YEEYN -

v




YRR el g 5L VO o)l A D)N)B 30 () pole (60,5 Ol 4yl

$lr 5 08 ope3l 3 og T Guilyly (SKed oy z polate &
= B9S5elsS Ggeil Sl ooy misi o srb oy
RYSRYSL-1 [ PSRUp JUR SRS T A BRVRNK RN FES ROU NINONN
SISl (255 G Dl 5 Aty t slagsesl 5l 25
3l dalol jo 50,8 eolatwl a8 b Sy by Judod 5l g ped
Gloyore ooy (25 dmlie Caz (S omdai (505
45 SPSS 138l )5 5l eolawl b (g kel Slawlxe adS™ 0l
Al ad,S s o pSe/e0 )b e maw 5 ays S pladl VY
asdl

2955 09y Sl pets Blod 4y 45wl sdnline pol> dsllhe o
el g (p=+/+Y) Het «(p=+/+Y) RBC 50 oV Jgoz)
ade ¥ csdS 5l aw ool 09,8 (p=e/0)) gSlas les
adl Sl o gine jsb & gesl i b aalie po ol
Syl 1o S5 g o s xd (p=2/VY) HGB ()50 Lol ]
Ol B 9 T Jglaz) (29,5 (59)0 Slrss Llad 4y K00
5 (P=+10Y) JyuS o (p=+/YY) oladl g0 sloog 5 iSTos ylgs
Y cusdS 5l o (p>+/-0) HGB g Het (RBC e puixen
033,55 8 o simn e es3] e b Al 9 Sl s
Opes aaa VSl saies lid aS 24,5y Ol sy Bl o
Glrog S5 L aslie Ho dlaudl 09,5 ! olawil fyaas o L
(O dzie ¥ Cld S Gl o oS g slacdl e
Hct 5 (p=+/+Y)HGB «(p=+/-Y) RBC 5 (5l e ]38l
sl G’»oj.o)’l SSlas oles (F Jgaz) wols las (p=-/-Y)
g (P=+/-Y) slawdl et sloog, S L annlie o slawdl 09,8
GG Dgo 4 (e atin ¥l aw 5 (p=010Y) S
O 5 ¥ Jglaz) il ol

1. Hematology counter cell
2. EDTA

3. Eppendorf

4
5
6

. Helisinlci
. Leven test
. Kolmogorov—Smirnov test

Sl s a4 pwSemle ooyl Sl 4 4z L
ool o o3 a3l bl (sl g oo 55,5 S,
RPE (jlje 5l cddly (oS ged (el and L5 ol 51 wilgy

Sl ool A1 Jaa j0 ] zls aS ays S oolaiu]
3eebal celw VE JIVY 51 s g USSgy g9,0 5 L8

el 29 A Wa 3o k5’°5'°)‘ C«.Ao‘) Cawd uf).a:l.w;
3leolaiwl bl ad)§ e pd Lo O ol a4 el
6 g S Sa 45 slsilen oy Joho lSius
o, VIV cdale b ol sasS slissl ws sole (sol> 45 9>
Olye ivg o o AEVY o3lal 5 o) Lo VA o>
FA 55 ped 6 S 95 3,5 asive &gl Het s RBC HGB
sor Sl (o andz) Gy BT adde Sl el
8 Oge adgl xS 0e e 3l s @ S
SS9 955 51 8 ey LLil Comdg )0 58 S 09,8
el Jos a4 615095 cad> A5l o el FA pien
@ dly Gl 65 ol Cex P sle wges
(2ilesl by 125 3550 ) pole oSigles]
—heslos jo oal a8 )T e ol eols JWl el oRils
09 eyl Sl Guizren Al (g)ls a5 oIS (Sl 4z o
g Yerr Cepulbgando ). QM&%VJ)SgX;.%‘ oK 5l
Lol 5o 0u0,8 colatwl ol 3§ il az 0 F (glos jo adids
9 RBC HGB 50 o195 lyizme piole;] Julow g 4y
2 o Scoddn aslgd Jgol 4 axgi b ays,S aseis Hot
OIS ) Sl A e gixs Job ,0 b dogejl 5l plas
SLad Wb (s Jore )3 (6095 ASed (ed ;0 g WSS

23,55 oaslive (golawd! 1y yed 09,5 0w




1590 9 (S -»-u/ 2O 0l Codgumo Lol ped (105 Oy Ao pj Callzd 0,90 S il

Olg gHet HGB RBC gla (p5lis p1 (195 by Cudgamo g cp poi il 8590 50 ditunly t 5 bl go3l ¥ Jgum
Sl 69,5 sla S3g0 3T yiS T

5 sl Gl ol Oelee o st &8l ol oeSile
ey /Y0 NN < IXY BIYY
SNV A \Wite e VOV
Fey oY £510- OIVA fO/NY
SRYRR A Yo VWY YAD

P00 b 3 g0l ey b lo e glay ali s

sHet HGB RBC slo aslds 1 (95 Gl Cudgamo 3 (o pad il 090 30 aunly t (55kof (9051 F Jgur
Sl (y3s 09,5 gla o031 ST (g

09031 )lo e gl
)

3 laibiw! 8l =l 3 lailew! 8l =l

<Y 1PV f/a¥ 159 /A
¥ YIAD VEIVY YIAA VEIAD
<IYY ¥io- YEIVY I3 F¥I07
i3 Ve Y8 Vele Yor

PSel+0 w53 59031 ey b o Simo glis il




—a

1Y el 9 5k A oylels A G)N” 30 (S ) pole (60 3955 wladlao a4y pis

Oy gHet HGB RBC sl a5l p (495 b y2 Codgummo g (p yod w3l 3590 50 aimly t 5 ol (39031 .0 Jgur
JrES 09,5 sl Fogejl yisTus

o lasken! 8l =il

o lastinl Gl il

< 17Y 1N FIAN <V ¥I5A
- IvF ¥/ 0 VEIV- ¥/-v VEIVO
SNV R FEIAY BINY FEAY
N VWAL Yy VY YSA (©lg) fiSIa> olgi cpsiloo

P8 e 53 a3 g Ul crne oglis aiLS

W og)S o295 dmalio C (SoF (omiii (3903 i £ 9o

““
o

VD p,laie  MD lade P ,lade MD laée
[+ foley [0 Foley o/ ¥
/¥ ooy -INY -N¥ -/~ ¥
AR AN RN /-4 o+ 0

2 Gl Cwlyis g5 ol oladl (gay aidnn; codlad
Sl Ko o jle @ asl anils Hot 4 HGB RBC y0lie
b alie ale )85l cuslys (95 olandl b ol o aiin

JREL QRS P IR JUR PN PN
@ Al ge a5 Codled (Vb ok o 4 (wSsnle (el yo
Ll jlze S Ggpe @bl gl b seglid Oj5e
Sgaze oy Jlad slacdl ;o 93l Az 0 5 Web o

P lade

MD laie p lade

09 b aslio yo sl

2

Foley /¥ /Y

S auwsd!
ofey I-¥ Y

S dlawusd! fy9u
oot o5 -y ! o3

el

P30 Faw o b es)f o le e woldy ailias

boolyon arion ) Collad a5 ols plis jol> Gaiows slaasdly
RBC jl5me o smine ialidl ccl 95 o, slaudl
HGB ,lais a5 Jl> )0 058 o0 (ao,0 ¥) Hot g (0o, B)
RBC ol Olpss K0 Bk 51 o)l ghlo gme 53U
Sl b ol o diin oy cudled aien ¥ Lo 4 Het g HGB
adlog 93 Gl sl g cudlad plol 5l i (95




Ol g o) ../..,3‘;,,:‘» Olym Codgummo Lol pod (105 Oy duiion ) Cadled 090 SO i1

Oeizmed 351 (oo L S0 g g Laulph 43 ped 4y e
cxse « S bseyy —eSenle Llph o geliul el
ORed 4 Sl o oals ylis .ass F 9> Hot g HGB 38l
b alie L o) 5k 59 4 p2ie (S 5le) g3l
5 32l N0 (LK 5 Bgep) Spdin (eSamle Doyl

YV VY (150 g s 1999 ()] S0
Jols elge 5l (sl acgeme jolo Guiod )0 ) (oo B @
g ecrred Oloy 28l ;0 0l sl (S gl g4 1in yeT DD
sob A Sl 0390 JIAS 13U edel Cewdy Aol el £95
4 axgi b (wSomle Lulyd 50 (95 Hot g HGB ol (S
2 e Slaj oy (Vo0 ()|, S00 g AO"S)U”) elas )l ol
o gogasl Glowr Fobl gl 5 g5 (Ssnle Lulys
s (VoY oo g Gy, VoY s 5 7o)
ol Oml ezse OS] pape JLid palS S
P HF &35 Ol g 59 9 95880 DSt & ladly (o s
5 SeS Sebg wbioe (Rl GieeST 4 eles sla sl
O g W) 3pdice badS 5l sl Gas ol
[EVRE SER TS FRENURIVN B4 A RPN I SRS < I S
Sodes 09> Obr ) fide HGB 3 RBC oy 5 loseul
by Gl cge (ohiys el 0N (00 5 Mol
Lolpd 0 (Jy VooV K00 5 &) 09800 Heugag )
Feod % 5 e B Sl Vb Gl nl Syl
o o Jlesl cuSenle ol VY)Y (s 5 S
ol Sae oy Jlie ysb 4 sl ansls IS > Wiy oo
b pals axt o g gl oyre jo 85 18 s &
Sonle 4 a5 308 (5] 09neS s (ieST (oot
53OSt 09008 (nl Cel (o b g el B pae S g
5 eogl it Collad S plool e o s by gl
597 (nl 9 9S00 513 (aSemle Lulpd o pa s g5 L
o Ve ) el S lgay Samle Jas S
9> ol o i dhex 5l plas 5l 590 Sl ail

1. Hypoxymia 7. Tang

2. Vascular endothelial growth factor 8. Schwandt
3. Normobaric 9. Friedmann
4. Bernatchez 10. Zivny

5. Hartmann 11. Roberts

6. Dehnert

wollsd ol Sl Se Bgpe b 00,88 (nl sdee
2O Al 5o 5 oad abgy e il o )5S 0geS Cels
9 sley Lesly (nl 59 00,5 (oo obml plas 5l s lye
Dy b oyp Ban b s 0 (Yoo F) oS00
Ol RBC 5 CumglgSis, Hot HBB » a9lis (onSsnlo
S (@9l (S e A 5 s)S eseline (Ga Can
Lol 4auS" cad 3wl RBC 5 CnwgdgSes ) HGB jo 1) (6,10 sine
Odgd aaa A s Bk 1oy, (oo Vb lasee ol 4 Het
Hot HGB oo Linl3él crg o anSmle Lulyd o ol
Sge oSyle 4] arg L ad RBC 5 CanglsSs,
5 LLLLS) asl (Het 5 RBC HGB) s (slacs 5 3lu o o
ey ol et (1338 (LS00 g Blglu ¥+ o ¥ o] S0
5 o Sy Ll 4 dhie 09> B ol ddllas )l esel
I, glite cnSgmls ol yoi b idos [0 (Y2 F) oS0
& 30 lgziile (s3lgn o Shoe g (oulidiye slaasll »
Geios onl 5l ol gl il ools 18 (pwy 3550 184559
By 0 3,5 L3 L Het 5 RBC HGB a5 ols slis
2 Oelize b o Il adsl Zshe 4 Cons wSenle
Sl oaliie Sl iy o5 55,5 Gl i S
¥ o,Sles 3g40 5 VO, . Hot HGB RBC_il3él cely
Glyenie Sl el dmil iz 0sd gs SleskS
baes glis a4 wel canyy pols Asllas jo 5 owlil o>
iS5 0nt Jlael Spnle goi 5l 55 o oS Cenl £odsn ol
(smo5e Dyga o2 5 beseSpnle S Ojpa 02 Al 0
e cnl po Jle yob ) (o ped g5 0 AL (S omle)
Wilgi g0 Bl olped 5nST 35aS b aS (goladl oy yed
sl jo a8 obel Je Jelse jo 1) solin las )55l
win A S gwyp el (V0AT) (1500 5 (8L 9 dagyl
(VEGF) " .6 JUbgosl us) Jule clale p sioliil oy 5o
aS wis S ovalie (Jbd ;& 0,50 VY 45> Hot g HGB ¢ ooy



file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_7#_ENREF_7
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_7#_ENREF_7
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_12#_ENREF_12
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_22#_ENREF_22
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_24#_ENREF_24
file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_21#_ENREF_21
http://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor

YRR el g 5L VO o)l A D)N)j 30 () pole (60,5 Ol 4yl

o) 50 S amle oloul pac cely o8 4 AT og dlal sl
03,5 yyed 09,5 50 40 a5 Cewl Cewyo sl ol 09,5
@ (Jy 09 OlaSh 5 ol (e Sl (Ol (g0 5 Sladl)
aS oals obyl bge wSemle (goladl 09,8 o J> 2
S Sryess 0y (o0 sl (S95 Jalse So o ol Sy
0,99 Job SuBla 352y (S e iz olawsl (e 098 50
Syt g Al aly SIS e ) 5 el
3 s 898 035 5 SYsb Djge o sty Jlexs
il (3301 05,5 5 5 T Cansty sl gl «plo dalllas
Plas asyl 4 azgi L 09l csnlin g)ls goe Olyss o2
win ¥ b qgolondl Bl pes 1o oad ol slags, 55l
S s g (VP s g al) cal sas Jeol>
Bl 1 loj e pmad 3 Lo e i ploxil o Iy
w255

4 aS §)I855,0 e g L5550 01,81 (gly 1o S A
3 e Blasly 4y 095 (Ml 5 (23559 0 Shee Sgn JLoo
2 088 B lld g e G Glaske Sligixe
S, Aty 0y rped ) Glidee B¥s a ) el ) 5
2 el BT Slgiee 093 oz Casgace b elen (03
S5 4 IS gl 4l | wSenle Lall g el
9b arogi o8 Jod cal sl p Wl e Sl o3

P g S0,

=P & G5 opl plil o o5 GLaS ples jlojls b oL 5o
Solod Syt oS i me B ofys 4 wilos S S
Ol ols> o8l po pgail po oS58 gl b (Sogaj]
Wl s 4y Sls,08 caisg,

@oladl pyed jo A alid Al e F) g sroge
S gac j0 H5eeST 0seS (&l 0 gl o cdwlie
Neof %0 g al) 0gd e sl 3 byr Cosgame
g8l 0 3950 Jleizl gy cnl SV Y e o500 5 S5y
@8 (wSonle jl Sl (S g ey HIF ele ((onSonla
R S I S L
RBC ;5 ial#l ool Jlis 4 g ams (l3dl 1) asys )|
S Gro a8 ool plis Sldllas gls (YooY O pla s
5925 b 85 b5 Sollid g5 pp (uSamle Jlosl 5350
e,k cel Gue s (o wilgs s il ol jor ST
Sogre Gl adllae cpl (o 1A 00,8 Sem Jelee 0
g, S s 4 (golasl 69,5 o Het 0 9 RBC HGB
o8 Gl ey oo AT 4y dlaie ¢ ]S g sladl e
39 (22,3 ¥) Het 5 (s,0 Y) HGB «(suo,0 O) RBC &l s
g BB Cond 4 5 el G b delie (o olail o5 S
09,5 ;0 a5 Jb 0 ah wp o sme )bl Ll 4 g oy
Hct ¢ (as,0 =1) HGB «(as s -F) RBC jlude wladl ygum
e ocsl z2alS eyl i b awslie o (sys -))
ol Nl Jy wisls pReie Lo el 4 wls slael oyl
lasl 59yl Cand Ay (g3lud] (y yod 45T el £4.540
S b Celas Jlas! Yo 5lhass slol g9 Julse S 20
30 G S o Codlad alan ¥ 51w olawdl yaay 09,8
pac g Codlad ol Gol wgis csnlie > Jelae 5o

&bw

Abe, T., Kearns, C. F., & Sato, Y. (2006). Muscle size and strength are increased following walk training with restricted

venous blood flow from the leg muscle, Kaatsu-walk training. Journal of Applied Physiology, 100(5), 1460-1466.

Aflaki, S. (2013). The effect of submaximal pedal training among with blood flow restriction on aerobic and anaerobic performance

in healthy men. Master Thesis, Physical Education Department, Faculty of Physical Education & Sport Science. University

of Kharazmi Tehran. pp. 51-55. [Persian]

1. Wirnitzer & Faulhaber



file:///I:/1399/دانشگاه%20و%20مدارس/دانشگاه%20بیرجند/مجله%20علوم%20زیستی%20در%20ورزش%20شماره%2015/مقالات/مقاله%20دوازدهم%20رحمتی.doc#_ENREF_1#_ENREF_1

Ol g o) ../..,gogé Olym Codgummo Lol pod (105 Oy duiion ) Cadled 090 SO i1

Bartsch, P., Mairbaurl, H., & Friedmann, B. (1998). Pseudo-anemia caused by sports. Therapeutische Umschau. Revue
Therapeutique, 55(4), 251-255.

Bermon, S., Philip, P., Ferrari, P., Candito, M., & Dolisi, C.(1999). Effects of a short-term strength training programme
on lymphocyte subsets at rest in elderly humans. European Journal of Applied Physiology and Occupational Physiology,
79(4), 336-340.

Bernatchez, P. N., Soker, S., & Sirois, M. G. (1999). Vascular endothelial growth factor effect on endothelial
cell proliferation, migration, and platelet-activating factor synthesis is Flk-1-dependent. Journal of Biological Chemistry, 274

(43), 31047-31054.

Dehnert, C., Hutler, M., Liu, Y., Menold, E., Netzer, C., Schick, R., ... & Steinacker, J. M. (2002). Erythropoiesis
and performance after two weeks of living high and training low in well trained triathletes. /nternational Journal
of Sports Medicine, 23(8), 561-566.

Fahs, C. A., Loenneke, J. P., Rossow, L. M., Tiebaud, R. S., & Bemben, M. G. (2012). Methodological considerations
for blood flow restricted resistance exercise. Journal of Trainology, 1(1), 14-22.

Friedmann, B., Frese, F., Menold, E., Kauper, F., Jost, J., & Bartsch, P. (2005). Individual variation in the
erythropoietic response to altitude training in elite junior swimmers. British Journal of Sports Medicine, 39(3), 148-153.

Hartmann, S., Krafft, A., Huch, R., & Breymann, C. (2005). Effect of altitude on thrombopoietin and the platelet count
in healthy volunteers. Thrombosis and Haemostasis, 93(1), 115-117.

Heyward, V. H. (2014). Advance Fitness Assessment and Exercise Prescriptiona. 7th Edition. Human Kinetics.

Katayama, K., Matsuo, H., Ishida, K., Mori, S., & Miyamura, M. (2003). Intermittent hypoxia improves endurance performance and
submaximal exercise efficiency. High Altitude Medicine & Biology, 4(3), 291-304.

Kraemer, W. J., Fleck, S. J., & Deschenes, M. R. (2014). Exercise Physiology:Integrating Theory and Practice. 1th Edition.
Sports Medicine.

Li, X., Hu, Y., Li, W,, Tian, Z,, Zhang, L., Lin, X., & Su, P. (2004). Effects of intermittent hypoxic training on hematological
indices and aerobic performance. Journal of Exercise Science and Fitness, 2(1), 47-50.

Loenneke, J. P., Wilson, G. J., & Wilson, J. M. (2010). A mechanistic approach to blood flow occlusion. International
Journal of Sports Medicine, 31(1), 1-4.

Lundby, C., Calbet, J. A., & Robach, P. (2009). The response of human skeletal muscle tissue to hypoxia. Cellular and Molecular
Life Sciences, 66(22), 3615-3623.

~



https://www.google.com/search?biw=1366&bih=657&q=Thrombosis+Haemostasis&sa=X&ved=2ahUKEwiBpPmk3dDnAhVwAGMBHSzZD2sQ7xYoAHoECA0QIw

YRR el g 5L VO o)l A b’Nﬁ 30 () pole (60,5 Ol 4yl

Nourshahi, M., Taheri Chadorneshin, H., & Pirouz, M. (2012). Effect of endurance training in hypoxia-normobaric and
normal conditions on serum VEGF concentration, hemoglobin and blood hematocrit. The Horizon of Medical Sciences, 18
(3), 135-140. [Persian]

Ravasi, A. A., Gaeini, A. A., & Alimeh, A. (2004). The effect of interval hypoxia exercise on hemoglobin,
hematocrit, reticulocyt eandred blood cells in male students of physical education. Harkat, 22(5), 121-135.
[Persian]

Robergs, R. A., & Roberts, S. (2000). Fundamental principles of exercise physiology: for fitness, performance, and health.
2th Edition. McGraw-Hill College.

Roels, B., Bentley, D. J., Coste, O., Mercier, J., & Millet, G. P. (2007). Effects of intermittent hypoxic training
on cycling performance in well-trained athletes. European Journal of Applied Physiology, 101(3), 359-368.

Sawka, M. N., Young, A. J., Rock, P. B., Lyons, T. P., Boushel, R., Freund, B. J., ... & Valeri, C. R. (1996). Altitude
acclimatization and blood volume: effects of exogenous erythrocyte volume expansion. Journal of Applied Physiology,

81(2), 642-636.

Schwandt, H. J., Heyduck, B., Gunga, H. C., & Rocker, L. (1991). Influence of prolonged physical exercise on the erythropoietin
concentration in blood. European Journal of Applied Physiology and Occupational Physiology, 63(6), 463-466.

Stray-Gundersen, J., Chapman, R. F., & Levine, B. D. (2001). Living high-training low altitude training improves sea
level performance in male and female elite runners. Journal of Applied Physiology, 91(3), 1113-1120.

Takarada, Y., Nakamura, Y., Aruga, S., Onda, T., Miyazaki, S., & Ishii, N. (2000). Rapid increase in plasma growth hormone
after low-intensity resistance exercise with vascular occlusion. Journal of Applied Physiology, 88(1), 61-65.

Tang, K., Xia, F. C., Wagner, P. D., & Breen, E. C. (2010). Exercise-induced VEGF transcriptional activation in brain,
lung and skeletal muscle. Respiratory Physiology & Neurobiology, 170(1), 16-22.

Wirnitzer, K. C., & Faulhaber, M. (2007). Hemoglobinand hematocrit during an 8 day mountainbike race: a field study. Journal of
Sports Science and Medicine, 6(2), 265-266.

Zivny, J., Travnicek, T., & Neuwirt, J. (1971). Effect of exercise on production of erythropoietin in normal and hypoxic

rats. American Journal of Physiology-Legacy Content, 220(2), 329-332.




OMexe/ Db g5 gl 4 Sle Jloyl pos v 48 \LE
QY339 30 (S ) Pl (89 il Oliliae 4y pid gwd g

Olg=e L 05500l (g adlie Joroo ooin s Glgme a bl alsin
[ P P S I . USSR
azes el 0les L g oon b Sl a (6,503 (oo adonel 05 50 0l 5l A
s anlyss Jll 6550 adome fay i a5 )T g5 ]

sl = Folgils 6L g ol

4 pud &1 ol 09w
Lolss (53,5 50 dmwa pode 69,=,8 Oladllas 4y a5 ST il lae a8le 4 JS 5
wolaSl alse o an FAYATF - F) o)l o)l Gl am oy, id o)l y o clilay
STyl o8 5 0000,5 5 ls dm o S ils A &)log STb 055 a0 o8l

20,5 Jlw,l 4 s mdo w)é,‘d‘_gskringd._‘;ﬁe‘ﬁmd_g

Qi Sl p S LE

PO L) P | DN VI R— N o U S — TR\ P —— 0,93 Sg=ii oo Sl )3 Al wgiuoy
I T ——— &J.?.cd_gkri}lgMO_AJ)Q.HL&JLM)‘J_ﬁsw)QTd_g‘)&j)s)»)Mjfs_lﬁ
éo)ijLMJMsas\_: ................................ c_:)la ....................... O)LA—A:L

slasl — ca)l.:— Gfolyb r:bs'ab




Contents (Volume 8, Number 15, Spring & Summer 2020)

o The effects of cold water immersion post repeated sprint activity on serum PGC-1Q and irisin in young active men...8
Saman Hadjizadeh Anvar, Mohammadreza Kordi, Parisa Pournemati, Sara Farajnia, Nima Gharadaghi, Mohammadreza Rahmati

® Effects of 6 weeks of aerobic training on the level of serum and tumour tissues ghrelin in mice with breast cancer.................. 22
Marziyeh Shadravan, Sadegh Amani-Shalamzari, Ali Sarikhani

® Spatial analysis of relationship between body mass index and somatotype profile with environmental indicators in
Iranian provinces 34
Asieh Namazi, Sayed Ahmad Hosseini

e Effect of interval training along with Adiantum capillus-veneris Linn supplement on surfactant protein (SP-A) in
lung male rats 50
Seyed Hadi Hosseini, Shadmehr Mirdar Harijani, Mehdi Hedayati

o Effects of mandatory aerobic exercise in adolescence on the negative impact of maternal separation stress on cardiac oxidative
stress in adult male rats 62
Ehtram alsadat Sahafi, Maghsoud Peeri

e Effect of a bout of resistance exercise in warm weather on Immune and hormonal responses..........cccccevrrrrereneennnns 74
Arezoo Eskandari, Hamid Agha Alinejad, Reza Gharakhanlou, Mohammad Fashi

o Effect of detraining on physical fitness and lactate response in taeckwondo teenage girls........ccccovumrrrinirinnenrnniinnns 86
Roghayyeh Afroundeh, Marzieh Papi Sad, Farnaz Seifi Skishahr

e Effect of 8 weeks aerobic training along with two different intensities and iron supplementation on iron contents
and aerobic capacity of female StUdENLES..........cccciiiiiriii e ———. 98
Roya Askari, Neda Badri, Amene Balavi

o The effect of two weeks of circuit resistance training with and without bee pollen supplementation on plasma lipid
profile iN YOUNQG COIEGE MEN........uuiiiiiiiiie it s e e e s s r e e e s s s R R e e e e s bR n R e e n s s bnnnns 112
Abbass Ghanbari-Niaki, Mahdi Aliakbari-Baydokhty, Mohammad Javad Dehghani-Chini

o The effect of 8 weeks strength - endurance training at morning and evening on interlukin-6 and C-reactive protein
N IOVETWEIGNE IO o: cusssusnsanssssnssnnnsssessenmussssnssnssnsssssosnssssssnsnssssssssssssssesnnssss s o snsssssnassssssssesissumnsssssnsssssss unnssnasnsssssansssnss 126
Mohsen Akbarpour, Abozar Jahanmehr

e A survey of one and two inceremental exercise sessions per day during a week on time response of muscles and
liver stress:enzymes INACLIVE GiFlS..uissssssssnsssunssssasusssssusnssnsnsssasssasssssssssssssssssnnnssnssssssssssnsnsnsssnt saisssso8sssosssaesnssnsnsssnsusissn 140
Masome Nobahar, Shadmehr Mirdar Harijani, Zeinab Gorgin Karaji

e Effects of sub-maximal cycling along with blood flow restriction on hematology changes in active males............ 152
Saeed Rahmaty, Hamid Rajabi, Mehrdad Saadi, Hossein Nikroo



4

O
L X4

University of Birjand
Faculty of Sport Sciences

Semi - annual Journal of Practical Studies of Biosciences in Sport
Volume 8, Number 15, Spring & Summer 2020

Print ISSN: 2383-0182  Online ISSN: 2538-4694

Founder: University of Birjand

Chairman: Ali Seghatoleslami Executive Director: Mahtab Nasseh
Editor-in-Chief: Mohammad Esmaeil Afzalpour = Executive Expert: Mojtaba Amirabadizadeh, Asieh Taji Tabas
Literature Editor (English): Saeed llbiegi Layout: Seven Advertising Group

Scientific Editor: Mohammad Esmaeil Afzalpour Number Printed: 100
Statistical Editor: Majid Rezaei Cost: 50000 Rials

Editorial Board:

Mohammad Esmaeil Afzalpour, Clinical Exercise Physiology, University of Birjand
Ramin Amirsasan, Exercise Physiology and Sport Nutrition, University of Tabriz
Saeed llbeigi, Sport Biomechanics, University of Birjand

Marziyeh Saghebjoo, Biochemistry and Metabolism in Sport, University of Birjand
Afshar Jafari, Cellular & Molecular Exercise Physiology, Shahid Beheshti University
Abdolhamid Habibi, Exercise Physiology, Shahid Chamran University of Ahvaz
Farhad Rahmani-Nia, Exercise Physiology, University of Guilan

Ali Asghar Ravasi, Exercise Physiology, Tehran University

Marefat Siahkouhian, Exercise Physiology, University of Mohaghegh Ardabili
Seyed Reza Attarzadeh, Exercise Physiology, Ferdowsi University of Mashhad
Mehrdad Anbarian, Sport Biomechanics, University of Bu-Ali Sina Hamadan
Hamid Mohebbi, Exercise Physiology, University of Guilan

Seyed Mohammad Marandi, Exercise Physiology, Isfahan University

Mehdi Mogharnasi, Clinical Exercise Physiology, University of Birjand

Address: Faculty of Sport Sciences, University of Birjand, Shokat Abad, Birjand, Iran
P.O. Box: 97175/615  Tel : +98 56 31026917 Fax: +98 56 32202032

Web Site: http://jpsbs.birjand.ac.ir

E-mial: jpsbs.birjand@gmail.com






IN THE
NAME OF GOD




