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The Effect of Two Weeks of High-intensity Interval Training on Sal-
vage nucleotide pathway

Abbas Ghanbari Niaki®, Rouhollah Haghshenas Gatabi

Faculty of Sports Sciences, University of Mazandaran, Babolsar, Iran.

Original Article

Abstract

Purpose: The effects of exercise adaptation on improving the purine nucleotides components are inevita-
ble, and physical activity improves the purine nucleotide salvage pathway. The impact of different training
methods, especially the very high intensity exercise and very short bouts and short training periods is not
well understood. Therefore, the present study aims to investigate the possible compatibility of high intensi-
ty interval training on hypoxanthine, xanthine, hypoxanthine-guanine phosphoribosyltransferase (HGPRT)
and serum uric acid in a short-term.

Methods: In this semi-experimental study, eighteen healthy, untrained, male with mean and standard de-
viation were age 21.95 + 2.34 years old and BMI 22.95 + 2.84 kg/m?2 eligible volunteers were randomly
divided into control and training groups. The training group cycled the bicycle ergometer with maximum
intensity for two weeks (three sessions per week) with 15-second repetitions and a 4-minute rest between
the sets. Blood samples were collected for measuring HGPRT, hypoxanthine, xanthine and uric acid before
and 48 hours after the last training session, and data were analyzed using analysis of covariance and Alpha
level of 0.05.

Results: A significant increase was found in the levels of hypoxanthine (P = 0.001), xanthine (P = 0.001)
and statistically significant reduction was found in uric acid (P = 0.02), and HGPRT enzyme was not sig-
nificantly different the two groups.

Conclusion: The results of this study indicated that high intensity interval training causes the excretion
of more purine bases such as hypoxanthine and xanthine, and reduce uric acid at rest is possibly increase
antioxidant capacity.

Keywords: High-intensity interval training, HGPRT, Hypoxanthine, Xanthine, Uric acid.

How to cite this article: Haghshenas Gatabi R, Ghanbari Niaki A. The Effect of 2 Weeks of High-intensity
Interval Training on Salvage nucleotide pathway. Journal of Sport and Exercise Physiology 2022;15(2):1-9
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Original Article

Abstract

Purpose: Mitophagy can assist in mitochondrial quality control. The aim of this study was to investigate
the effect of training on mitochondrial mitophagy factors in obese male rats.

Methods: In this experimental study, 40 male rats (weight 120+20 g) after inducing obesity with high fat
diet (for 10 weeks), eight rats from the high-fat diet group (O) and eight rats of the standard dietary group
(O) to investigate the induction of obesity were described and other obese rats were randomly divided into
three groups: obesity control (OC), moderate intensity continuous training (MICT) and high intensity in-
terval training (HIIT). The HIIT protocol includes 10 bouts of 4-minute activity with intensity of 85-90%
vo2max and 2-minute active rest periods and MICT protocols performed 5 sessions per week, with intensity
of 65-70% VO2max for 12 weeks. Bcl2 and parkin levels were measured by gel electrophoresis and west-
ern blotting. Data were analyzed by One-way ANOVA and post hoc Tukey at P<0.05.

Results: The results showed that both HIIT and MICT training significantly increased bcl2 and PARKIN of
Soleus muscle in comparison with the control group (P<0.05). However, there was no significant difference
between the two groups of HIIT and MICT in bcl2 and PARKIN levels of Soleus muscle in obese male
rats (P>0.05).

Conclusion: According to the results, it seems that HIIT and MICT can help reduce mitochondrial degra-
dation and impairment in skeletal muscle during obesity.

Keywords: Interval training, Continuous training, Bcl2, PARKIN, Obesity.
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Abstract

Purpose: The liver is one of the most sensitive tissues targeted by exercise-induced oxidative stress, and
hepatic aminotransferases are critical indicators for determining liver cell damage; Therefore, the present
study aimed to compare the effect of eight weeks of TRX and traditional resistance training on some liver
enzymes (aspartate aminotransferase and alanine aminotransferase) in inactive women.

Methods: In this quasi-experimental study, 28 inactive girls with a mean age of 21.07 + 1.41 years and a
body mass index of 22.52 + 4.25 kg/m2 were randomly divided into three groups: TRX training, traditional
resistance training and control. Experimental groups conducted the traditional resistive training and TRX
three sessions a week for eight weeks, While the control group did not participate in any training program
during the study. Blood samples were taken from all subjects before starting protocol and 48 hours after the
last training session and were used to analyze Aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT). Data were analyzed using Kolmogorov-Smirnov test, dependent t-test and one-way analysis
of variance, and the significance level was considered P < 0.05.

Results: The results showed that there was no significant difference in serum levels of AST and ALT en-
zymes from pre to posttest in TRX, traditional resistance and control groups (P > 0.05). Also, no difference
between groups was observed in any of the factors (P > 0.05).

Conclusion: The results of the present study showed that there was no significant difference between TRX
training and traditional resistance to serum levels of aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) in inactive women. Therefore, the effects of TRX and traditional resistance training on
liver enzyme indices were the same and no difference was observed between these two types of training
methods.
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ferase, Inactive women.
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Abstract

Purpose: little is known about the concomitant effects of HIIT and Q10 supplementation in modification of
the mitochondorial biogenesis and function in obesity conditions. The aim of this study was to investigate
the concomitant effects of HIIT and Q10 supplementation on soleus muscle mitochondorial content as well
as NRF2, SIRT-1 and Tfam levels in obese male rarts.

Methods: 48 rats randomized into six groups of lean, obese reference, obese control, obese+HIIT,
obese+Q10 and obese concomitant (HIIT+Q10). Obesity was induced by high fat diet and HIIT) were done
for 12 weeks (five sessions/week, with 10 intrval bouts for four min at 85-90% of v VO2 peak each session),
while Q10 was consumed 500 mg/kg.bw daily. Data were measuered using western blot and Mitotrackerv-
methods and were analyzed by one-way ANOVA.

Results: Mitochondorial content (P = 0.049) as well as NRF2 (P = 0.002), SIRT-1 (P = 0.007) and Tfam
(P = 0.040) levels were significantly lower in obese control than lean group. Mitochondorial content and
SIRT-1 levels of three intervention groups of obese+HIIT (P = 0.001), obese+Q10 (P = 0.001) and obese
concomitant (P = 0.001) were significantly higher than obese control group and even could precede lean
group values (with exception for mitochondorial content in obese+Q10 group (P = 0.001)). Moreover,
only in both groups of obese+HIIT ( P= 0.033), and obese concomitant (P = 0.038), NRF2 levels were sig-
nificantly higher compared to obese control group. However, in none of the intervention groups the Tfam
levels had significant differences compared to obese control group (P > 0.05 in all three cases). .
Conclusion: Obesity likely suppresses soleus muscle mitochondorial biogenesis, or at least increases the
removal rate of pre-existing mitochondria. However, HIIT as well as Q10 supplementation seems to par-
tially capable to restore this down regulation, with a greater effects expected for HIIT. However, more
investigations remain to be done due to lack of similar evidence and study limitations.

Keywords: Obesity, High Intensity Interval Training, Coenzyme Q10, Mitochondoria, Skeletal Muscle
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Evaluation of intermittent protocol at incremental laboratory test in
measuring physiological indices of soccer players
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Original Article

Abstract

Purpose: Due to the intervals’ nature of soccer, the aim of this study was to evaluate intermittent protocol
of incremental laboratory test in measuring the physiological parameters of soccer players.

Methods: Eighteen young soccer players (Mean + SD; age 16.78 £ (.78 years, weight 61.33 +9.44 kg, height
177 + 6.75 Cm) voluntarily participated into two incremental laboratory tests (continuous and intermittent
protocol) on the HP Cosmos Treadmill with 48-hour interval and then Bangesbo field test was performed.
The subjects’ cardiopulmonary parameters were measured by gas analyzer, metalyzer3b model, and blood
lactate before and after the tests with lactometer Scout model. Statistical analysis was performed by ANOVA
Repeated Measure, paired t-test and Pearson correlation coefficient at the significant level P < 0.05.
Results: There was no significant difference between the physiological factors of continuous and intermit-
tent tests, but there was a significant difference between the distance at continuous and intermittent tests
(P =0.031). There was a significant positive relationship between the performance of the Bangesbo test
with the maximum oxygen consumption (r = 0.64, P= 0.011) and distance (r = 0.62, P = 0.018) of the
intermittent test.

Conclusion: The significant positive correlation between the maximum oxygen consumption of the inter-
mittent test and the performance of the Bangesbo test, Higher distance in intermittent test and significant
positive correlation between performance of Bangesbo test and distance of intermittent incremental test; It
may be explained by the similarity of the intermittent test to the interval component of the playing soccer
and this observing suggest to consider component of athlete’s activity when defining the incremental test.
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How to cite this article: Bahreini Nejad A, Moflahi D, Abbaspour M. Evaluation of intermittent protocol
at incremental laboratory test in measuring physiological indices of soccer players. Journal of Sport and
Exercise Physiology 2022;15(1): 41-51

*Corresponding Author; E-mail: m.abbaspoor@uk.ac.ir
DOI: 10.52547/joeppa.15.2.41

Received: 29/03/2020 Revised:23/07/2021 Accepted: 28/07/2021

4



4 S E P S Callad g (359 Siglgn 38 dspio
&\?/H OY-F) Gvaziis /Y oylosis /10 095 /1F o) yLimnls

Sojelgnind S sl siuw 5 gl 0ail3d (2Rilosl goil U )!
JLigd lss;b

*rrorls e < (Plie oeyls ol sy lae

Ol ObS oleS yab anged olasls « (2259 pole 5 (S oy ouSiasls

R 9).’ o

2Bl gl glite szl ogais byl ol pagh Bus (JLig GL (23ls cudle 0 ax s L s
g JLiish LSl Sl sl ab L Stoni 5 ol

(o Lo WY S /YD 108 00, S5LS $V/YF2A/FF 1550 JL VP / VAL /YA s i) Sls cnILisd VA sLa b,
g5 olKicws 55y el FA (Sloj alold b alBliolejl oacilid (g5l 90 g 0890 Sy yiaghs yo asldlogls
s Ly Lo Soge3l cuntii= B Jalge 050,511 4nSSL  Sloe $905] _ygr g HP Cosmmos (13,5
Jocs ;e Y olKirws L L ygesl 5l a5 o o BasSeSys o9 oSy gmetalyzer3b Joe 3901 58
Copd § o33 (5 re 55yl b eoilyly Jedow (sle yge3l b Laosls () Lal Judoxs o (6,503lus! Scout
..\_n))f 'Bbu‘ Z°p/°a (_g)‘él_a.xn cda_.u)b uﬁ_m).a_: M

L 5l (Sloue gejl 8, Shas - (p=o/0¥) 0us,)5 odalins jloline ciglas (g3l 9 53 00 00g-au cdlne
S, Slog ys (=0 /¥, p=e/ol)) ol lid Hlolize oo bl glie suilyd QBA}T% yan S|
p=°/°\/\) KRR Sg->9 )‘él_..:.o Sl M u_)jL....n o..\_..s‘)ﬁ Qj—“)T O)S.Lo..c l-) 5.._...5.)[.' (;:‘..\...n ug_n)T
(t=e/5Y,

PYUT ] g Vo o938, has s ylobine oo S g ogliste O3] 53 03 00 g Cudlans (309 YL
295 o le b glite sanlys (ygel cgolie e 4 wlgs oo glie ooilyd ¢ygal o oot b cdluws b
sl oald Q}A)'T i ol a5y cadlad cole cole) o Lo g Jlogd codled

m.abbaspoor@uk .ac.ir 1abbl) ¢ Jgtus 00 gs

\\coo/a(b/of:uib):a;\;a C")L’ VFoo/ol/ o) u,...a‘)_;g C”)L‘ \\‘ﬂﬂ/n\/\o;wlﬂg C_,)L.

Y



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

odlid ceps L 0o 5)lss (595 Oamgd b (omiS
sl sla psls Suilils 4y 0,8 e,
ST adoz 51 (s3lg 0lgs (bl sl (goaaza
YL oo (0) wol oo cews At (Bpas
50 addo d Lo POLOA) ain Sras ieS]
(M) cewloas ()55 JLsgd lsa LSl o (p50kS
cdls aibe (mloadlae b aninn Bras (ST
slcdlie ;o a i coyw b aggs cons b
oley JBlas yo acinn ce sl clyb  oUlgs g olsgS
el 1500 (- (F) )l (Vb (Koo (5o
250 GReR 2159 (Sl g oahd slaggal o a8
Uyane o5 ol L LSV 03,5 0 5
plosl 5 (Saslely a 9,8 sy 1 o 4B 4
3hacdld wais as Sy cog-i g0 (5 ymSe3lasl (ygesl
Eord SLSY xazd 895 o0 1518 (55l9m o il o>
S 0 ST 9y gm S Vil (589093 o0
9 09 oS el b i L oaile Sb oS
Sl ;51,500 ol 4o (V) s o oSl |y sy
F18 Lo (550850 4o (6999 Dl Olie 5l (055
1L 6Bk s g ous oo wlsY 4y ©lgyn o)
a2 093 S Y sl gz e < S5l s il
(M) a2l e Sl (ST sl
Ot jodite 4 (gouate Lo jteghy (3SU
oudy plonil JLigh oSl Soiglsnnd sl llys
5 40 () LB (caagh jo Vet Jlu . ooul
Ol )o Gaes w5 (Solr else ()l
St g (Sl (bl iz 5 e g slad>
bl 4o 5y 50 Sk s 0 4z L g5 50
OxVe olsl an  Ldass jo oy Bl (505l b LSS50
gl oSl wlibus Jad jo JLsgd ey 59
Shbeel ke  slaglisols plas foags
slacglas Lol g jloline Lo s g Lo slad,> jo
&3k 53 OLSHb ey bl 12 Shlel (koo
Sy g (S0l 9o 003 izan 35 slolins
g b o LSGL 5l lad > JLsgd (Lsosb
hlhskiie 40 00) OhBcen 9 5olikiy ;500 (cawgsn 5
0993)) (e Ggail JLiisd OLSub caalisenl 5 cue s
595 =hb | (25 Lol )o cwlinul § ooy
i 8 lopo Laggeyl (b )0 aS0gas [yl Ao
S0 Lo ygesl g s (6,-505105l L 554051 VO max

Ao o

Caople b (crdlad ( JLisd (5L (mped pde 05000 5]
alox 5l s30te (5> Loyl 12 Joiin (29l
3398 dkes () Cenl G S5 e a0 422 g
(Spytogaspl) (Syped sanie Juolse 4 JLiigh 5L
V) Sl asly (SESE g (S5 Sglend
able 72 53 JLisd Soib SGoad 009 e il
Ol edas isw andl 45 ol 1oghS VY L Yo dg0>
50wl ol was b ecdled g (5500l Jols
L slecadld (ol cas b slaculles (LY
5SS G oz i Old wli s Vb o
3929 (Y) )10 9529 ¢ JLgd oy (eSS sla ) lges
OSSOl L 0 an it o L glac Il
eoriSmss Sk i sl s ollisd
A(F) w30 Lol Jled
Laboratory) ool aBiolel eyl o
and S 2ol s (incremental exercise test
Sibely coros 4 el el 5,805 ) e ld
Gddmie Sielanied (5o puiiie 9 dwy oo (Exhaustion)
aion e Lo Olgie 0 acion (Brae (enSTasle
adox sl antn oy L la Glyie 40 (silp o ailinly
Ol @l s Lagysasl ol 5l g ot Jsle
Gy a3l gl e oledbl 4 Slcws
Sl 5 ot sl o g oLSpl Sialoased
3 el 559 sloogayl - 0yls helias cronl (nped
,9b 4 (Field or Laboratory Test) o8iole;l b Sloge
Sledbl aBiolel g Slowe Lo e ;o Sy
29 59 2 Lol aipsl o ool Olipye sl |y (ot
oylsoe (Soym 25y 9 (93 s2ley dls blad 4o
Sla2 Olgs ol Jls joailoas adly Jlsw o590
S35zt loolaoleil yo JLish LSk (VO,max)
b 4 S g0y ol Syl aslial L g
)3l s e (SLo b9 098 oo (b i
Lo rgasl Yymano 5 S5l5 3525 55 3l s
Y0-Yo,) Gla L g 5SSl g - 9 diile (Slae
g o8y blo s el (Bangesbo and Hoff Test
S 903 b by (rne alold S (59 2 225
wlie b s Yo sloce,w L cSi> 55
Lo gy 50 sl oo bapl oz 51 JLis o Ll
Slay5 ol s s (550311 L s 2 8islag]

Y



OhKe g ol om0

Jish o9 oainlss _alKtolesl ¢yl

oSelS o sl addo o ) Lo 0F/) L«a@oy}T
UB_A)T )9 0 005w bl u_.iLA.A OS2 U9
g SBpao eS| o g e \FFY/F2Ye Glo
03 g—ou cdle l_’ Al g od_u‘).@ uj_A)T)‘ alol>
08,8 S Sloline  Simad Sy gl 00
=yl Baca L s (Yo IV) Tgusgll Slose (saslllas
(b)il.o&) 04 00 gou el u‘;—w O M
e 9ol 9 (GPS L (5,-5031w3l) JLsis (530 o
OlgS i jobaie 4 ye Yo g Ve (Jolsd )0 9o
r=e/AVY) YL (Sevwon a5 0s plosl silen o
250 Ogsil 45 3l Gl el 93 sLaosls o
0% oyla 1y Jlsgd LSoib o, Sles rzuiw el
o9y lez 5l ool b (Yol V) Sy 1500 gl 5
)oVOYmaX LT’L’))‘ a A_iz.a.o.::)s \A—;‘)—:—MJ"“L)AJsﬁ ASJL’
S5 oz gyl -l JLisd slad > Sk 1?
45793 59y Sy 9 Wyl Ggail g 013,555 59,
oolitl b Lo 335051 VO max 5 a5as3,5 aloeil i, S
sls olzs molis . acs (g mSe3lasl g3V B olKiws
didiy y3y0 - (10) 3,105 3525 B lez sLagail 5|
OB (o A ptde capd o0 OIS hog
Siedid de) 50 0ud 48T )5 an slaygeyl g Lo
Il Sl slagsel Lajragy, 551 JLsgs
2Eiolol gyl 5l eoliswl ygo o g aslass S
20 LS )9 (23l oo cole) 4 igh yieS
oaizlid)oanlid slogygasl sl aulagy ogail (>
syl oaslyd 9 Continuous Incremental test : i g
woyllwl sla yug, (Intermittent Incremental test
725 9 St Smd Jelse o pbeews sl
s (Lo g B Wlynss VO max aile aiion
O_io.c od.ubs LSLQU}Q)T d.oL’).t ..La.wL: P9 ML.....JT
0985 ygm0 ol ;0 A5 Wig s b At g ol
Loojlas golawl iz Laal b Jolhe o 5o
o903l A5 Wit (o (29l iyl Al 4
‘Qyj&ygo)@)oi_p@ s coliwl laaly o o
Silelg 4 L5 aas oo aslolly cdlad joisl Soge;l
=l Sl ole slagiagi o uls 4SS 0wy
sy ol o0l 8)90 00 i g3l £ 45 <0, Shae
cadsl (65 ,L asle e g bl 3 ouialid (sl g
o e Jo ey o 55 it bl

ey 03l 53 (s aslin L3S alamil 039, 10 0y
St sl S slagsl Jals slasss 2
B oo il Ole cdle (o § i)
b 092 JLigd 5L 4 ilee cdlad (55501
Sylobime gl ad>ye 99 ol (o Aepgie S
Og=ojl ol lis oael cews 4o ol g ceslas 0429
h s s Jralse Ghomiw 5o (Vb (SLL 5 Lel
asts L ) ohBeer g (ol ;500 (ragi 5o )l
295 smelinl aasl At g dniin slvasens
1oy dblue 5o LSS0 0, See bl as so-s0
Sy ;o OLSob G 3 Nes Glawslis 4
L) icagh ol 3 ioges 5 Solail il
00 039an e § 490 (905 it s Hloline
oM jobb an o cnalise YU as L oyl 5o
B gy 3ol ol a5 ol Lt aallla oy
&3 hos Byl (el (Sl lgi o0 9 A BIS pns
25250 033l 9 99 ool wans wligpesyo HLSyb
LSl 53, Shat s i 3 80 (S
P00 g 50 el (L @l glacany o
3 ol s 5 Soptagagyul (sla Sy Kot
L oLalityl5 Lags, JLish LSl oS0 a0 S g3
(Game performance assessment instrument) Gpai ;|
P50 Olee Sl v o2l 5o 018,13 (bl )5
el LSk ao (wlet)l s lawss (65155 09
Ce ¢ (S3l90 o 9 Sila cd )b aslol o o salo
Jrodl S ey (Sl plasl gLl 08 oS>
abgipe il 5 ol 5| oolinl L alas o Jolss g
2ilel Lo ogayl malis 8,5 )18 byl a5
o Gleasl g ol Joud jlael 4 Slae
slaogsl s S o G b gt o sols L
i Sl 85>y ol Siwen 2Kiolsl
Laorgesl ol L 53 50 0992 y90 0903l alis
3 Bie (2l pSames 0SS ssalin (Sien
Slolins 5k 4wl o Lapysayl a5 092 ol g
A0S oot b oSyl (0Sles) (LS
S8ls o BLSl et (61 () 525 956 g
Sl Jalge Ly Bla e (eaiys ot b
@lad > (S5b Y0 (59 dimiin (Bran (ST ol
o3 plasl Jlw Yo (o 0850 i p9-25 JLssd
A (SHran US| Sl jupe JiRgl 5o

FF



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

D30 4 s (ooges )5 1,5 4BVl oy ogline
595l (e aeBad a Sogeil ra Jolal o) ol
090 pg3 a3 5 plosilly glite g dmgey 903l
9y sl FA Sbey alolB L (0gi oo =11 500
(HP Cosmos) LywgewlS -zl Joo 03l0,5 155 oo
gt Lal aoys 90 HlaSe s b pledl sl
0303l 99 2 50 - ai0ges [l ey (Al gline
8 (SOl e Jlad s slasgusIl Jlas ) e
olasl aw )0 ASLmG’,og.e)'T cewlin o3l b Sl )
lacol 0008 coliwl (g Sy 9 Lawsie (S5
90 S 4o Lo S8 g3l Sewle b et (6, B g
EITNESPC S IV PRCSVENNF I SN TPEN
4 s -3 ool Lol sl ey SCiglgared
)lgs 59y el 12 yoglS O co i b adids dw e
ey L 0alid Ggejl adre gl g a8 ol plo, S
5 Anagey 0alb (gl 90 8 50 Cuels 1 2agl S A
J>le 3525 Ogail 9 gl Logs iy oo 5LET gl
caline gyl Ho Jlad 1 colul glagds SO
il g sam adpo g5, 51 L Loy ogesl a5 0
el o eSO ey b addo SO ey
98BS (o0 g Sty il (e 9 95093 o0
sl 050 G SLelS (ogail 90,50 Lol S e
alolay ;oL I uj,9 a8 090 ol U ey il
Some « 09a)) Jawgs B el L g 0095 (ygsj]
9 iS5 gop el 1 yeghS 0 40 (19,5 los e
43,8590 9 (59y00ln) Jbed o lpnwlagdo aw sl o
Sl Hae ) i) JLb 8 el
=13 Jolge :la g pSo3lail . ain o atad Lo 6,505 1 ]
@laids anses (HR) b8 (Lo« Jolts (ks -
S5 S 2S163 9 (VO,) (Brae (ST (VE)
-6y yiYlie Jace 55 VU518 olSis Lags (VCO,)
5 3oyl Hlall joiS” cxLu Metalyzer3b)
OB w8538 g LSV (Yl e b oS
o5l Jon yagSY ol5ns Ly Lnisgagl g 5 3
FA 5 e -0t (g oyl Ll g8 L (Scout)
5SS Sle gyl crlin Lo yo HLSL e sl
50905 [l (55 e 50 SG o)lents g Galas
&3k aiile 5uSSb (Sloe Oyl ) S b a5 L
S g gele codie g ol an gy D> s JLed
45010 Sley slaosl )o cosly 5 oz oo a0 oz 5

L 9 Wi e ol Ol iagn Lwg o)lyen
Lo yiie 0515 00 550 Lo ogayl 5| ol i
28 ()9 pole g oo Slaal sl Ty SSslsnsd
JLsss Ll e 5L (Slase g3l (07) 99l
Jbd sty ot codld glacsls ol
S5 9 odd (>l 4l gl (Sley slaeils jo
sl 4B 51,5 Lo -y dne (sl o Loy olil
9 o0t plosl sla peagyy (F9,0n8 wple (1Y)
Loggel oy ayoas axd S )5 4 sLagygail 95
Sl Giogh S azrgs B (culis oy, (Sl
odts 4B SIS 4 00l (gl €95 <0, Shoe (homiw
s sLa gyl yo el wass ikl ogou el
429 b oSl o 035 e lpSh g dmsn &g
coley awy oo b5 4o JLigd 5L (sl coale 4
BBl Ggasl e dlad wans (2ol gl
plosl sl ragh dicion Lo ol ()90 00l
andy (Slase 5 (il slagge] die) 5o 00
laogel byl pol> Giagi Sas  JLis 85
LUl oy 9 wslie 5 dmgn oaild 2oLl
OS50 9l Sl gl 0, hos b Lo ol ol

5 JLSs8 Ols>

R9F 9)

g 5l ol fergn by iRy Gladiged
W il Sogajl 09y (Siwrad 05 d 4 5 Shrog
e ol GUlsz (s 03) JLigh LSk 5l
VIV AL /YA 2yt Spagag il sl Siog L olo)S
WYES /YO 105 g o, SolS $V/FYE/FF 19 o L
e OO 53 S5 ged gy b 45 s ye 5L
L 5 asldbgle @ygo 4 Layge)l (slgaome 51 ol 5
39 S doliztionyy JooSS g S alicols, Golo

dgel S50 agy,
59y 9 awlss LSk 5l s epgly sl )
sl 4l (e aped Lo pgeyl a5l g3
S el s Oles Laggel plosil 5l 8 s
Lo ogejl ol plal o oo 4555y 8pcan il a sl
Bran o tolejl 4 anlye 5y, o 5 00,5 m
S5 3l o sl anslag (8- Saag
oo Jole g o b glulesl and> SO
5 s Pl oald el 90 Lo goge]

)



OhKe g ol om0

JL_,js 0329 od-ulJB SQK'W-’L")T U?“)T

Sl slaggel 51 osliul slapp e cols,
b 12595 095 (ST ol B,550l5) (5ol b
Laosls uibyly (Kot (canyp gz o9 G905 9
Sl 29 & sloosl Gy (10 sl
coglite 9 dwsn 0d il el 59 Folt alis
LSD (osiind Oyl 9 5,50 (57503031 b sy Jdoos
O30yl ad> 0 as ;o Lo Jogeyl LSy aislie sl
O (Smsad 0y § 9amnSb g Cglito cdiwg
SPSS Ll )l3l 3 b Ly (o LS| (om0 51

W08)5 plsul pse/edy (ghloline prlas ;o VY ases

I Coloured cones: @ @ @ I

‘5_‘..33‘,)'].;‘,‘_.»1 Jed el ol asliteg woais coled
L 5 08,5 3LEl]y igmal gy akats 3l s slaco Ly
€542 4z L) e 4liN0 Coe as A iin ey
Yo e do a0 e plasl L g o0gai b o S)>
y S =l 5L g 0lo o ploul S e dled a sl
399 2 dewp b as 480 VF /0 Hley oo, S )1 ST
wilaws JS 0Lk 55 5 952 120 Fo gl e JalS
Olose 4o b slaygo slass sliw pons b

RS g;_,_";b_sog.aﬂ >, Slas
L Grgiz sloosls ylel loxs 1yl Julod

Intensity: —=— 15 s runs

~~~10 s light jogging
A §-‘-—-1’” Forward run

= 7
.c|® O O O O O O O O O O O .\ €
20 -
%g O O 'g
320 E
5.8 &

<o =

¢lo 3
S© ©
2£ |O g
x :
25 |\ @ -
o

Slalom

O =0/ P, p=e /o)) ot ools las ol cote
5 eSSl (Slage gl )0 0 b dliss Olie
Soline oo Simnrad 35 Ogline ol Ggeal

coslo Sgg (r=e/FY, p=e/e\A)

Forward run

Sl (Slowe 0903l Sy g ) S

33 Laggel ploil 5l ol cirog mols aods
S ollae . cowl ouis 00,50 95 5§ SO oyles Jglos
L 5SSl (Shae gl 97 Shos (s B8 T Vs Lo
adaly glie 0l (ygeyl drin LSpan (e

IR (S g (B Sla L glis aods ) Sy

B gbpoasyy Ao cdiglie aasolasanian gladdo 4l VO,max JUEtH

bl (488D )0 dy,5) (4885 ;0 slaws) aido/yd  pSelSiasde/ ] e Oyl
ING2AE-EAAY4 Yo )Y Yot VY AINWAREAT FYEO/AY A g o.\.:g‘)'é
ANO/YY £ £ /YF A+ ¥ AxA) \OY/YV£D FY/YY 27/VF Cglie oanlyd

Yy



Y o)l.o..i’.o /\a 0)90 /\\c°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

0303 dw 35 Lo 0903 diiions ool Hlipd 9 SLL SLSY (8 5los Sla sl ¥ Jous

Lg)bt.t.o C».la.w 3.....5.’[4 @‘M uaL.w a..\.u‘)s

wwgmodlhd  Ggel

Yole/FY £ YYV/YA  YeAQ/Pex APY/F0

Y/ £Y/\Y £ Y/V

Y+\V¥ A+\af

YOVY/VA £ F¥o/oY O (20) 0 00gans Cdluns

* il / Jge o) (SLL LS

(B0 50 dp) Ao B Obyo

A/f+Y/Vo

Yo)QY

79 5 gl p=e/eed) Subld S92y 5L g
g (903 98 cmditi= 8 Jalge oy ols LS
Lol 05100 0529 (g)lolne wglay aigSzme gl 4
§ dwgan 00138 (yg03l 90 00 00 gaun Cdlo yus
30 (p=e/o¥Y)) wwo,S caalie Hloline wglay gl
g O35l 50 S3lg o Al B HLpo 35 0LL

i L8 0 Loyo MDY o oglie (el 0 9 AP 5o
A0S samlie

S

Aliny o pudio ( jamnS]
(p Foles yo 2z 50l yid (L)
[ ]

[ ]
o
L]

o039 3903l Aoy (Bpuco (s (ot (Siammsed ¥ Sy
eSSl 03] 0y5as b gl

ol coley e a5 gail €55 99 )0 Comlo gl
b ogline salid gel 0 (S
VOmax Siglased pabls (i blad 4
5 oS slo g L alie ol agh mols
O See idgi 00 ()5 Ol 51 7208 g gl
g8 052 Dl iemgiy oad (LS Gl 5yt o
OS2 lee a5 sl 0010 L (V) (6,05 g3
Juis oLl (2 talol sl 0 a0
Sl odgs 483 33 O j9 eSS yid (Lo £/
PY Aaileil gal 50 Olie ol ol iy 45

A 005 oanline 0, SolS 50 alids oo o) (o

el 3925 09,5 duw 12y Hloline Coglas FHH

5L b ogline 9 50nSOL b argn 09,595 (o slolins oglas**
eSSl g ogline Cgail (e a8 loline oglis®

5ol b syl Jlos 5 Lel (gl (sl L

0090 cdluw u_..,)bL..m Sylaes LSD &F“'u"ji)'i"
320,5 sanlive 90 4 93 g Ao (yge3) dow 00D
olas sald Geal 95 s GLiys s - (p=e/o0))
Syl g dige 0ailid ol 99 ;o s HLye L
SLSY pgazs . (p=e/ee)) coils jloline wiglis

7o [ ] [ ]

28 P L

Wl Spas O s
(0 55l 3 aid] il olue)
®
[ ]

[

[
o

AR Y. Yoo

(o) bl

0a33 (3903] Al (Bpao csiamS (o (Sanod .Y S
FSb 39031 ;Ko b dstwge

SySazid 9 S
JLg 5L yo Lacudled ol cople o az g L
Oyl oglie bl gy byl ol iongyy S
Ssid b axls i o sanld s aL
bl Sl (teegp slaaml ogy JLigd oLisoL
sl 5 auge Lo ogal Sslsnd Jalse LS
LU sammoplis b Kimmes dalllas golss o5
Cbls b 50nSSb Slae 503l 0, Shos loline e
Slolixe LLs,l g glie oulid ¢ygayl yo oo 03 g0
59 easd i VOmax L ¢nSL - Slose 9, See

2lg oo Loasdly ol S g glie oali (5]

\A4



OhKe g ol om0

JLgb o3s ouinlss pEtulel ygesl

il ] alos 5l oot 418,515 ool aslp g4 0
el Laglas ol Sojglsnsed azrgs a8 aix S0
el sy 5 i Lot

ol dicion (Bras S| o 3l g3 59
Og03l 9y Shas b gy 00iphd 2 Blialol g3l 5o
Joline Bl 5 ot el Siad « Sl
50 eand ce3VO max L gonSSb  Slove 8, Shoe
hmlS (i 58 - cisls 3925 ogline alyd g0l
(Shra OS]y W=/ ¥F) iy b Srran
S 030310, Sae b dss 00 tli (gl 0 ariioy
ook 99 gl el ool aST cul oas ()18
ound plol yiagh b aolioe o o Lewl)o
o Aoy (Bpas (ST Veed Jlu jo olegs Lo
0993l b dpliie )3 Cglize 0alid ygmail 13 ouel s
O35l 99 (Siaad Ol 5 0392 g Aty oo
(N 5 Olie 45 Sl ol (55 =0/ V9)
tbn ol Ghag 5l S0k oud sasliv
L wlgie Yazsl yolo oagsy ol (Sinnon
O (oo pae - 30k ol asges o ol
adaly 2523l Sojlo,Slas g gy Ogol ol
Sl 5500 Bl Slase 8, Shae § oslize sl o
bk st 5L (sl cple cle) 29,0
St piyde sl AL sleoge]
slooylig lewls plops b g (oole g
2155 o0 (Slae 3, Slas ag gl oanie Lo leghy
Ll jlle g mals 00,5 faalie B (o
b oSS s La gl (et Sson)8

2368 iy sl Sogail Sl lSY (il
Al g (e WV/F asgy ouylys ololegl (0]
Jseisher /Tl igin 50 Ol (2l 45 el 0052
5 Wl oo wlas ol Jdo Lano S snaline ]
Sobel e 0 glas L g oo [yl slaaslyp g95
00 o cdlie auglio 115 51 ol Lo Soge)l

Lsg oo b il (o Siloo (Shge ol 5
4S5 0340 e WAYe/A (5,08 gy <5U°‘53~>9A}T
Aibioe Bl temgiy )0 oat (b el I raS
ol Gheagi LSl YL (LS saiasplis
Sy dlas ol (Bran (ST aS |2 vl
Sleasl o GLSY o i (yizrod L ASl0d g0 |,
a3 i polags gy glis oaialyd (ygeas]

ain (Spas GeST Ol (B 2ileil el 5
Gl A3 53 oo O Sl e e OA/Y,
R g5 50 odd oddlice (i 5l ;eSS sl 00905
Ui T Olin (VA) Bl 457 5y 9.0 y0 10l g0 0l
Aty oalid aBliolejl (g3l yo |y diiion Bpuas
o 095150 Sl 5o a3 o ) Lo #Y/A
S5L 50 5 pS9kS 0 aiBs 1 il (e #Y/Y S0
4838 55 oo OV/F S sF 0, 8 JLsish
2550 SRk G 59 - Sl 03903 ()38 0, 55LS 5
9y 030l (b dming Bras HipSTaS cowl ool
glas Koo gyl 58 0ani o Glie b Juedys
o295 gl aslie bas 5l ccwl acsls (g)lolias
b di (Brae GpeST ol eagn b e
rn 535S (Sl 1V gy 08 (s3]
F2l Slagh a0l Ogel (b alol as i
sanlis aBiolel el ;o (19) ghwls Losb
e DUV s (Bpan (ST S0l oglize
Sl 03503 (5 4835 55 oo 0 S0k ]
@ Etolosl g (Slase gl 0 Ao (Bpae (eS|
435 )0 1] e 08/0F/Y g 0F /225 /5 Copal,
S)lsline ol g ol 03505 (15 00 039 £59kS
093l €95 99 725l Jrol> diciin (Span (ST
oyan iS5l 050 90 12 10 4S5 cwl ails 4>
et e el gy JLigh LSk atias
Ole dmg 030238 Ggajl L (Vo) (oS (Aot 5
aS cowloas (S OY/A L e iy Bras eS|
g &bt gl 352y Lo aoib oo y2eS 2l imgi 5|
cenls Heo ka5l aols aS glaasS s )3 wglase
odlin LchanLéS 399 Ay dz>gi youd aS el u_:‘
P2 egi g et Sl g VO maX (o 0ot
4 (Sl Lakad 5 09 azr g 5 G LSb o O
ol 032390 (& i MsLMM)_A.ASl_)j)_’bJVOZmaX l_:
Wl o0 e (2hB ol a5 el ansls gy LS
SR )0 4S5 39,5k )59 00 Silse e Sobel 4
ol oyl (Shb olsy glawslis g wlpss
> gi 6l s (goare JoVo Lo aalgs aslo
slawglay aS 050 slpaion wles oo oo B)lS

QjLé.':' ccd i (_gLavuu.ass)_: ‘_gLavGSoyo)" O ‘_;a)_é

A



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

bol slo S mhaw ;o JLssd LSl o, Slas
(3,5La) 00 00 gaus Edlinn (1 Sleo sl dslo
e YYTAEYAF |y 0 oSS Slase sl 5o oLisosb
oSl bawgionds (o ol a5 el oogas ()5
b Lyl S oSSl 5l yeSol> Gioagy
5% 0t (b il 55 (V) (Holp imgi mols
PR SOV PRURK SIS SIS F25 74 - P RSN
P e 2l g Olez OLSHL b aglie )
Oy OLSH3b s g0 Olis ol £ gozee 50 9 ol
LS (Sl pizen Lot pSeslel IS
Jsosbeole/A£0/Y sy ol (Slase 0350 (L
OSSlbee repgin (il yd Sl yo sl oogn i 5o
U oo Y/EYRV/YY oo y3ma] bl LSy
cdls cglis ¥ 5l S sl aS acsl oo nd o
72998 (bg)l ST QLSO s 00t 005
oo OLSub e BleSee gl ol Ll
SySdes ggaze ;3 9 yreS SLSY oS Oliseyol>
9 Obey dmplie (ogas 5o ailassls (g Sdns
ke o plo b ol ag lee o il
oLal (VF) g2 LulS peagin (ioaghn gl 40 OlsS o
OLSb )d aion (Bpae OieaS| (Silis 45 0903
ol g 0353 (S o (Ao 00/7EF/0 JLssd
8 L, ZAYF jo alwl C8 Lo aS ccwlools
Olore ol Gitgs 5o - ol ooludl GList aiiun
Awger 050 Ll Cglite Ggmayl Ho aliwl 8
Sgaz ;0 Al asyo SO L g loline gl 900
Sl ol aS el osls &) anion <8 Lo ZAD
33,5 W ailicas] ynd g 0 gl au Wilgs g0 S
a0y 53 Sila s il £33,k Egaze 1 9
Sl ol il oo dirtin B 0Ly 5l pelie
ailinl ©liyed s 40 5 aped (o>l 50 Alsi e
S8 OhBCEg 9 Olaye ooliwl 950 (s5ls0 o
Cylite Hgayl 53 00 0390y dlane (5092 VL

0303l 99 gl (09 esmliie gl (it
O30l i Sgelie Wlgs oo Of s 48 097 00038
oLl cadled (sl cle L oglie ouilid
A g anl JLssd gL (HBly Lol yo JLssd
St (Simrod crge Sqplie e vy o
Edliane L gnSb (Shase (g0l 0,50ae s yloline

S50 sl ool gl calid (el jo cus b

Sty ol osbine eanlid sl (b LSy
35 oolegs i 50 | imgh ale sl e
5 e ool (SLL SLSY (o (g lolixe gl
4\_A_9L> u—" el o0is u_el., u_:jLM.o od._,..:|)3 uﬁ-")T
oald slapsel Olesy comle oy wilgs oo
LY sl JLish g Slae slogasly 23l
AL N OhSen g 5aula hmghy )o ooty y5)hS
Lol 5l S VO, max 8y50 ,0 9 pol> iagss )|
OS5l (Apgin po ail oo pol> gl
Slocewy LSk o (SLL ol Y g an i S
Shecsloais (58 loloe  Sawvor 5L cilises
Lol el glin 0085 b acalllas 350 Lasly, £195 4
PEiolel slo gl aitin (Spae (inSTy (SLL
C_:L._))Ja.» U"‘)‘ FLIRWA uﬁb L..JjLA.J_Aﬁ Alw g o.\_ubs
oaaline jlolins adaly pae i alin g 90
b s e g sla Souzn 0 pledl pé) de-ous
o Sle-Gilsr-io 9 Silen by 51 5
Sils2 (65,5 5l 5 cgas Al las sl yus Jdo
Ol Sk (S olsY as bz sl lye o 5
Slse <yl Sl VO,max 5 5lge o yurme (525
5 Oliye 4298 Copenl asdly ol ol oo S0
S35 yome 93 70 (layod Coai 4o JLsd oLSb
Jgd o> LSk il ol 5o Sl s
Sbb SLSY (Sl (YY) 555 tgin ;o . aab oo
3 o Ay 0alid 2 iolegl (gl o LSO
035 5 )5 Joo (e V/oN2e/ AP SWilely 4 (s
V/EYE/YY Sl olsY gl Sl g3l 5o
o Lo o5 el 00 S e 5o Jyo s
3heacab oo 3l Giemgh j0 sud saslin Glie L
Sla gl a5 a0 a5 4 iz ol Ayl
055 YL Siglond (Sobel 51 568 imsg
) PP KV 9031 b dslie ;8 4S5 9bods aslosss
A s ecul Smoly aBliolesl eyl Ho wglas
i e do SLSY a0 Lo glis ) o
39 oo Slpiin 9wl 0 VO max slacglas sl
cBlaze LSV Ol s ogas ;0 (gt Slallae
S Dygo A 5 oglize cahd slaigel
=l 4 a5 () OhBen 5 (maly Argin o

¥4



OhKe g ol om0

Jish o9 oainlss _alKtolesl ¢yl

2005;35(6):501-36.

5.Rampinini E, Sassi A, Morelli A, Mazzoni S,
Fanchini M, Coutts AJ. Repeated-sprint ability
in professional and amateur soccer players. Ap-
plied Physiology, Nutrition, and Metabolism.
2009;34(6):1048-54.

6.Rezg R, El-Fazaa S, Gharbi N, Mornagui B.
Bisphenol A and human chronic diseases: cur-
rent evidences, possible mechanisms, and fu-
ture perspectives. Environment international.
2014;64:83-90.

7.Barbosa LF, de Souza MR, Caritd RA, Caputo F,
Denadai BS, Greco CC. Maximal lactate steady-
state independent of recovery period during inter-
mittent protocol. The Journal of Strength & Con-
ditioning Research. 2011;25(12):3385-90.

8.Greco CC, Barbosa LF, Carita RAC, Denadai BS.
Is maximal lactate steady state during intermittent
cycling different for active compared with pas-
sive recovery? Applied Physiology, Nutrition, and
Metabolism. 2012;37(6):1147-52.

9.Kaplan T, Erkmen N, Taskin H. The evaluation
of the running speed and agility performance in
professional and amateur soccer players. The
Journal of Strength & Conditioning Research.
2009;23(3):774-8.

10. Williams JD, Abt G, Kilding AE. Ball-sport en-
durance and sprint test (BEAST90): validity and
reliability of a 90-minute soccer performance
test. The Journal of Strength & Conditioning Re-
search. 2010;24(12):3209-18.

11. Bradley PS, Mohr M, Bendiksen M, Randers M,
Flindt M, Barnes C, et al. Sub-maximal and max-
imal Yo—Yo intermittent endurance test level 2:
heart rate response, reproducibility and applica-
tion to elite soccer. European Journal of Applied
Physiology. 2011;111(6):969-78.

12. LIPINSKA P, SZWARC A. Laboratory tests
and game performance of young soccer players.
Trends in Sport Sciences. 2016;23(1).

13. Zagatto AM, Miyagi WE, Brisola GMP, Milioni
F, da Silva ASR, Santiago PRP, et al. Correlation
between Hoff test performance, body composi-
tion and aerobic and anaerobic fitness in profes-
sional soccer players. Sport Sciences for Health.
2015;11(1):73-9.

14. Alonso L, Silva L, Paulucio D, Pompeu F, Bezer-
ra L, LimaV, et al. Field Tests vs. Post Game GPS
Data in Young Soccer Player Team. Journal of Ex-
ercise Physiology Online. 2017;20(1).

15. Peric R, Nikolovski Z. Validation of four indi-
rect VO2max laboratory prediction tests in the
case of soccer players. Journal of Physical Educa-
tion and Sport. 2017;17(2):608.

16. Bentley DJ, Newell J, Bishop D. Incremental
exercise test design and analysis. Sports medi-
cine. 2007;37(7):575-86.

Do

oyl oailid gyl ;o cud o ain Brae

5 4Bl ol 457090 5:nS0b Sl gl 8, Shes
2,555 codlad comle cole) 1o o0 (o wilgs oo
Cgelie 3929 o 0l 0aislid gl ol oS
Lo oogasl Soiglud slagasls Gl jo wslis Ly
adoly 3925 5 cdlop Lol gl (a4 OlgS o9
51 Lo Sogayl hise 8,Shae L b pasLis ol oy
S92y bl ol sl 5608 (g yeten s
3l el ogline calid gel mals e loline alal,
oo 3, Ses L (00 0890z cdlus Ly VO, max
sl 2l o0 4 ol agen 4S5 0SS o9
28 Gy sl gy, sl sanl sla ey e
ol JLigd LSl 0, Ses (i ian o5-a>
L oglize sanlid g alliolel L (Shave slagge!

7 OLS5b 5 Ol B0y g0 (sl dgen
Cgrdg i ) ()59 sl yge)] C—)LAJ)‘ alens
cales esliiwl LSGL Soj9lgand

‘sﬂé)ﬁ 9 ’xw 3
L5 0le)S o Crio olSab o sl alwg o
P2l A )3 00 e85 GLSub g Ol sl ooy

oLk olye o ol> prghy 33,5 o0 5l
g gl (o colox b g ol cwlis)lS anls

235 plosl Lo Syial g ol
Xl

1.Buchheit M, Modunotti M, Stafford K, Gregson
W, Di Salvo V. Match running performance in
professional soccer players: effect of match sta-
tus and goal difference. Sport Perform Sci Rep.
2018;1(21):1-3.

2.Cabrera Hernandez MA, Tafur Tascon LJ, Co-
hen DD, Garcia-Corzo SA, Quifionez Sanchez A,
Povea Combariza C, et al. Concordance between
the indirect VO,max value estimated through the
distance in Yo-Yo intermittent recovery test level
1 and the direct measurement during a treadmill
protocol test in elite youth soccer players. 2018.

3.Jemni M, Prince MS, Baker JS. Assessing Car-
diorespiratory Fitness of Soccer Players: Is Test
Specificity the Issue?—A Review. Sports Medi-
cine-Open. 2018;4(1):28.

4.Stolen T, Chamari K, Castagna C, Wisleff
U. Physiology of soccer. Sports medicine.



Y o)l.o..i’.o /\0 0)90 AAG) uL....M.’L)

S cadlad g 45559 (S590gurd i

21. Santos-Silva PR, Pedrinelli A, Greve JMDA.
Blood lactate and oxygen consumption in soccer
players: comparison between different positions
on the field. MedicalExpress. 2017;4(1).

22. Kunduracioglu B, Guner R, Ulkar B, Erdogan
A. Can heart rate values obtained from laborato-
ry and field lactate tests be used interchangeably
to prescribe exercise intensity for soccer players?
Advances in therapy. 2007;24(4):890-902.

23. Casajus JA, Castagna C. Aerobic fitness and
field test performance in elite Spanish soccer
referees of different ages. Journal of science and
medicine in sport. 2007;10(6):382-9.

M

17. Chamari K, Hachana Y, Ahmed Y, Galy O,
Sghaier F, Chatard J, et al. Field and laboratory
testing in young elite soccer players. British jour-
nal of sports medicine. 2004;38(2):191-6.

18. McMillan K, Helgerud J, Macdonald R, Hoff
J. Physiological adaptations to soccer specific
endurance training in professional youth soc-
cer players. British journal of sports medicine.
2005;39(5):273-7.

19. da Silva JF, Nakamura FY, Carminatti LJ,
Dittrich N, Cetolin T, Guglielmo LGA. The effect
of two generic aerobic interval training methods
on laboratory and field test performance in soccer
players. The Journal of Strength & Conditioning
Research. 2015;29(6):1666-72.

20. Ziogas GG, Patras KN, Stergiou N, Georgou-
lis AD. Velocity at lactate threshold and running
economy must also be considered along with
maximal oxygen uptake when testing elite soccer
players during preseason. The Journal of Strength
& Conditioning Research. 2011;25(2):414-9.



r,’ SE P Journal of Sport and Exercise Physiology
e‘\?A/VAI Summer 2022/Vol.15/No.2/52-63

Acute Effect of Single Bout Aerobic exercise with and without Blood
Flow Restriction on Hemodynamic and Coagulation Indicators in Hy-
pertension Disease
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Department of Sports Science, Faculty of Educational Sciences and Psychology, Shiraz University, Shiraz, Iran.

Original Article

Abstract

Purpose: Depending on the intensity and duration of activity, aerobic exercise leads to changes in hemo-
dynamic factors and the hemostatic system in hypertensive patients, which can be expected to change if
blood flow is restricted during exercise. Therefore, the purpose of the present study was to investigate the
response of some hemodynamic and coagulation indicators to aerobic exercise with and without blood flow
restriction in hypertensive patients.

Methods: 10 hypertensive patients participated in two sessions of aerobic exercise (five bouts, two min-
utes of exercise at a speed of four km / h /one minute of inactive recovery) with and without blood flow
restriction in a cross-over design. Blood pressure was measured before, immediately, five, 10, 15, 30 and 60
minutes after exercise. Platelet counts, Prothrombin Time and activated Partial Thromboplastin Time were
taken before, immediately, 30 minutes and 24 hours after exercise. Heart rate and rate of perceived exertion
were also measured at different times of exercise.

Results: The effect of time was significant on all measured factors (P < 0.001) except platelet counts
(P=0.055), while the time-condition interaction was non-significant on other factors (P> 0.05) except heart
rate (P=0.011).

Conclusion: Based on the results, blood flow restriction increased hemodynamic factors and decreased
clotting time in hypertensive patients, but the differences between aerobic exercise with and without blood
floow restriction were not significant, so it seems that exercise with limited blood flow does not pose an ad-
ditional risk on the cardiovascular system and coagulation factors of middle-aged people with hypertension.

Keywords: Blood pressure, Heart rate, Platelet counts, Prothrombin Time, activated Partial Thromboplas-
tin Time
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tory cytokines and factors associated with metabolic syndrome in el-
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Original Article

Abstract

Purpose: Non-alcoholic fatty liver disease (NAFLD) is strongly associated with altered levels of inflam-
matory cytokines and increased metabolic abnormalities. In this study, the effect of combined training on
serum concentrations of proinflammatory cytokines interleukin 18 (IL18), anti-inflammatory interleukin 10
(IL10) and metabolic syndrome-related factors in elderly women with fatty liver was investigated.
Methods: twenty-four elderly women with NAFLD were selected purposively and were randomly divided
into training (n = 12) and control (n = 12) groups. Combined training was performed for ten weeks. Using
ZellBio kit, IL18 and IL10 levels were measured by ELISA and fatty liver levels by ultrasound procedure.
Blood and anthropometric factors were measured as well. Statistical analysis was performed using paired
samples t-test and Wilcoxon, covariance and Spearman correlation procedures.

Results: Decreased and increased serum concentrations of interleukin 18 (P = 0.00) and interleukin 10 (P =
0.00) were observed in the training group compared to the control group, respectively. Also, weight, waist
circumference (P = 0.00) and metabolic markers including triglyceride (TG) (P = 0.00), insulin resistance
index (HOMA-IR) (P = 0.01), liver fat (P = 0.00), aspartate aminotransferase (AST) (P = 0.04) and glucose
(P =0.00) levels were significantly reduced. Moreover, there was no significant difference between insulin
(P =0.11) and alanine aminotransferase (ALT) (P = 0.07) levels.

Conclusion: Combined training can improve the levels of inflammatory cytokines and reduce metabolic
risk factors associated with non-alcoholic fatty liver and play an effective role in the health of the elderly
by augmenting anti-inflammatory effects.

Keywords: Hepatic steatosis, Combined training, inflammation, aging, metabolic syndrome

How to cite this article: Norouzpour M, Marandi M, Ghanbarzadeh M, Zare Mayavan A. The effect of com-
bined training on serum concentrations of inflammatory cytokines and factors associated with metabolic
syndrome in elderly women with fatty liver. Journal of Sport and Exercise Physiology 2022;15(2):64-75

*Corresponding Author; E-mail: s.m.marandi@sprt.ui.ac.ir
DOI: 10.52547/joeppa.15.2.64

Received: 07/01/2021 Revised: 23/08/1400 Accepted: 02/09/2021

7¥



4 S E P S Cadlxd g (559 (Sielgud Ayt
&\?/H VO-5F Gbdvaxiuo /Y oylous /10 0y98 /1Fe) Gylwsls

JHWSIL laspe Jolge 9 (2Ll sla bl (opw CdALE 31 (S (12505 5]
92 A Mo wiodlw 05 )0 Sl golio

VQ‘}.;L:; é)b gé.but.c "oal}ﬁ.zé Lo ('*Lg.\.’v).a Sesre Juws (‘)9,"}5)33 dogare

Oll Oledal ledal olSLiils «(235)5 pole 0aSLisls (2355 Siglguiad 095 )
-0l slgal Slsal Olres s olRasls g pole 0aSLadls « ()5 (Siolsnsad 095 Y
-Oll sale (MD)  A3ls jaasiie Sop ¥

G gy allio
P9y \

il s el sl sl mh yis L ot 4 (NAFLD) IS 1d oy oS (g)los 1o
o S banbe (o el 1 (S5 oped Pl adlllae (ol s cilolen (Sl sl s lxial
el 55 55 Slaslin sl e Jelge s (L10) Ve oy Ssbinl loall o «(ALI8)A opSplyisl sloal
A (g 2y deS Ao e

OY=N) yy0d 09,5 du  Bolas jab 4y g Cluil aedan 159, LNAFLD a et auadl o) Y oloss iy gog
2 zolojl as LILT0 5ILI8 zolas .o |y dstin 00 it do oSy (pmped - Q30 el (12)Y) 1S
x5 olasl (i 5 9 (F9B Jlge b ant dzmiw BSge gy b oz S 9 ¥l gy 4 2Ly
s ool el (Karat g bylsS 098 g 5 (255 (5 sLoogail L syl Judos - dias

9 (P=e/00) A (Selyl (oo cdale (2obdly ials ol dn S8 09,5 do e (pel 09,5 50 1l
Jobss (STplie slaazli g (p=e/o0) 105 595« b9 (rizeed - odaliee (P=e/o0) e (Sel il (oo jolie
byl ((p=e/o0) 08 0y ¢ (p=o/0Y) HOMA-IR) -yl gl 40 cnglio qas-Lis c(p=o/00) (TG) A ymnnslS (5,5
5 (P=2/1) crdgmanl oo .ozdl 2alS _g>g5 Jol8 5l as (p=o/ee) 556l 5 (p=o/oF) (AST) el goial
Lol gloline eoglas Laog,S oy (p=o/oV) (ALT) jlyiasl s gical ¥

Sglie o Jalse 2als's (el sl byl b 3540 sl Wl (oo (55 (e 155 ATE
S Lol ol (gxades ) (65550 s (ol ao ST o8l L g 05t (ISU 8 oy w ST Laspe

Slin Pl el loall iS5 (e 55 ilizal el slacls

s.m.marandi@sprt.ui.ac.ir 1abbl) ¢ Jgtus 00 gs
Voo /of /NN iynds s VFoo/of /o) il yng fus)ls WA/ Ve /A dlyyo o)

4



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

S o Jsbo ol L of LLS) 5 1A= Sol sl
25 5l ol e G + St DLl
S0 aed e ol (S8 Oy 0lS (g lews
a3l (Yoo ohes 5 SLods aallas
&5 ALT L olsnlo o2l LLSI 9 1A= 5ol
S 4l Ghles jo ) (gauS gkl g a S
8lte gl 5 JU ol L () a5 S
s oldl oldlas gelwl . (F) cwl oas ()8
Ol L s o als eie (sl gyl 4o St
(S, L5 5L s 5 Sl ol s el oL
oualive (5553l Comaz g (59,559 « 2Ll
aS wslools plas La iagh B (V) Sl ouis
039 iRl g (9 Dlinped b (5035 S Lo
39 058 WA= Syl e s alS cely wilgs o
wtin Y 51 e (ToVA) OhSan 5 S aelllas Sy
\A_¢,;5JM|ML5.\,,°JL.., NSe 55 (sroglie (yyal
iadlo 01,8150 gl linyed aloil g asols (Las
(YoIY) ol 5en g Wgnciwl (M) a
J3l-‘—>| 4 Wt 3155 (3lge (el 4RIV 5l
05 ooz 3 W-irmShyisl ol ioals S ploo
Ohleow 5 (o855 3529 ool b (V) 95,8 (1S] oae
Bla Ol jo eglie (yyed 4tad VY5l sy (YoIY)
(Vo) 253,55 s0mlia |y VA= ySelyl loline ials
ol dw a5 aosls lis 5 (Yo11) o) 8en 9 9,515
sl Lins ol Lo ot L ol (gjlod pped
(V) 9,10 VA= S

Lo los b 45 col oot sunlica o 5L 5|
5 o il L Vomiy bzl ez 51 (el s
Byl SO - Sl Lol 2l (Sl
biwgige (Lajldg,Sle awgi aS cowl lpdl s
O 95300 st ;asS sla sl 5 ba g
ciloe wlily ol i ol pliis o (5550
g les Lg ol 6*—95)5)—?-:-9 935550 sloass
JqL-12 gTNFaL -IL ale sl oo slom Syl
sloaiss caie s g Lajleg,Sle ;o NFKP gy
5.\ éd;so olgdl gials cel Jlad s
W Ohlen 53 VempSell whaw GYLLS)5
S9e -u,—eb gs)Lo-:-.’ Y e obs ( Sdplie s
ey obge Gl NAFLD 4 e ol)les

).,w)., \°—u_~§9J).M.>‘ ] CJQ_MJ uu.ﬁlf aS cewl

ils s |y

Ao o

ouilid oo 4 (NAFLD) (MU 1t oy 005 (55 Le
O g sl a8 ol oS Pzl ppgals
ol Sl Eg - () 098 0 05 po Loy 0§
O (sges Cpxa )0 duoyd Yo 5 Yo (55l
O Cenglin « Bl b g5lam ol (V) el oot 005
Tl &5 (o 23 9 (oS 2l )]
V) sl ol o s Sdgplio Plas cla Sius
e caslon gilinl b oS Cleall 4 el oS gl
(S S D30 )3 9 395 0 ;i (NASH) (IS
(1) 955 0 J2a &S b (52 9 j9y 9y &

3 Sk e 5 0L coldlae bl
D)1 (5yeS (A8 oy oS Ol L it
Sorg i He0yep St S o e A3 L L
5 g GioliEly (Sla adea 5l (Lalge 5 (Sl
Eards 5 Slple Pzl o Nl s oyl
D Cumd 0L )0 (63,8 4 ais jsbay NAFLD
aS oo o plasaelen . (1,F) b se Ll Gloye
4 NAFLD a0 e sl o35 51 aeoy0fe 3l s
cilisen (gl s yo it Yoo Segplie S
Ll (Bl g il o coaglio « Sgslie JHas
O 33 2z 95 (S)les sl diey slys ptegs
corepe olaall ool L a8 el oot S ol
cel cora slaanwl o shil g guslonaST oyl
Ju 5 el iy sl o bl
el 4 i 45 350 (oo (el (Sl yis s
(VLY ,0) 99,5 o0 (s0S

Sl (bl i (Bl SOA-Sela]
el oS Lyl ol ) Lial ) oge i Sl e A5
V- oSl sl plsnla 0ol 5l sgae JsSIge
leslag,Sle aile ba Jolow 5l calises glgsil o g ol
Sl Jslo - 33pe Lo aline (slo Jplocont Jlad
Slalllas 058 (oo i (o2 slodshe 5 -igS
VA= Sl ol ooy s a5 aSl osls L (go0aie
o) oo« 53l oy L SKllze PleslLy
g 3)ls bLs)l Yeos cobo ;o el a4 coaglin
Sl (Bope -l slaglon 00iS A
ol g 45 cewlons ()15 (pizmen (T
L acwslie ;e NAFLD St o3 lows 58 (2S5l o2
e il G sl o el s ol

44



OhKe 959259,

Sgelie Pzl g Sl o (oS5 cympes

s bl IS 2

OMR93 H9)

7S dn £55 5] adllae (ol i gy ladiged
iz -a-b plasl Ggsil (e - 09l Gl 2y
AL olpbsl olSiils yimgi ;0 BN deS lags
315 hiie (s - sl 00 wnBIR.ULREC.1398.011

8 Oleys g Sebloage 3550 40 00 Al 0L e
oS o Yoe el Al 0, Lz 9 S -t Lo
ALy aedan g an g wias bl oy
o (Hola b an Gioagh 40 999 Layleae (185
P oS (5 1Y) 59 (51T (o275 09,5 99
cJLw SAL Do (= 099> l_: ul—t) 3959 6L®)LM
Ml g Jlow SO @ a JBlas  ands Sacld xlad
Mol adolaw 3oz 5| 9,5 (sleylixe .95 NAFLD 4,
Jleslc Sloys 5098 plaxil S sl gy lo 40
2% 9 e Slippes bl S Spae g,
5 Syl 5Ll 3l 5 151 Lo s Jyb
oS5 Ty Gl aal oulin, a8,y gaions oyl sl
Jolor adgl slo (b)) e g 00,5 Ll
ol Se> slaaiges 58 ojlasl oSl 31,550
Al (60,8 ledbl . wus yregi o)ly Sy lawgs
Do yraygiie) L Sogajl Bpae slagyls 5 (Sudly
00 295 dolictin o 51 oLl L (Yo yiliwlg il g
sl )5k Lo ogel anlllas (1ol 109508 (e
Lo ol ae )0 (ras sLagls Glye s £95 45 wiuss
S A bl 2 iergi 0090 Jobo 5o 9 99 OLeSy
Sde oyl 50050, e oolaul |y oo suged (slaglo
Lol o aogs Lo gogejl 4 (mols  ldé o,
@ Lo soge)l (slasdas oledbl aalllas g4, 5l J3
o295 OLL 5l e a5 0l awlgs S eSn
Ol ae 4z L ((Se> sladises 605 oyl J-3)
09 Sl g 50 45 0l cenls )0 S 0g)S
oLl sy oobe slacadlos Lo 5 oG S5
05,5 Lo Sogajl 5l 15 90 anlllas glyl o yo . aums
235 51,5 (ylal Jdons 850 008 S 90 § sy

Q5,8 )8 (VoY) ohSan 5 ol . (1V IY) 05
9 o Nate Ol 5o Vool il (o pm cilé a5
R oeb ao S 09,8 4o s (S 1t 0y
(YoV7) Ol 5 woylo - () 092 Somlb (29
e loyo aS Bla 050 9 (5 VoY ey L 5
o ol acsls IS e O 0SS (g Lo
asols GLESNAFLD acs b gollas 1) Yo -y Sol ]
e oy 0 Syt el Jalge 155l a5
Fewly )50 50 45 Swilvalen 0525 L. (F) 0uS oo
18355 (st Slappas oSl 55 L
s 4ol o311y el eals Slalllao 5y
9 Qoleals S u?’l'e”‘” ) u..:LfyuL.u u_)‘ u,,._a\).el 4
boe sl JuteaS L plane (9 45 03,8 ()
cdale okl ayl Cloall pals 4y e ol
5000 05t oo VLS5 5o (el oo lenlw
aan # )‘ o= (YY) u‘)&_a.bj SO L_w‘) Oy
0L 58 hVemomSebyal o (bl (s3lge (e
S50 Gy S 09,5 el s JLslio Gz
OhB—e 5 Ly (6,500 aslllas jo Lo 2l L (00)
S A i egliie (el 45 A58l LS (YY)
Pl s e G 59 VemoSelyil (g0 o
elio (Slayd 0l S plgie 40 (289 Dliyes

w5 Oleyd g (ogee Sl mig Jousi cuer
6)’|5Jb g_;Lqu roL?d‘ L(VY) cewl oo wy‘slﬂ‘).‘.c
Al G Sbe el Gl 53 le5 32k |
i S Bl ass Aals e (SIS (el Sgte
i 598 Ll ials s (LaolasTLid g (ol
oyl el wilgs oo staglie Sl el yizmen . 0)lo
Slawl Bras g g5l aie il Sdlac 0ogs
ARl 4 yomie a0 (o A Ly 0gn ol oy
ooyl o 28l 5 eyl dy Copaslos
B Sl ey ;0 092 9o gl o (L (VA) 00,5
slasylral g (bl slaySilias 1 (o9 liyes
iS5 e i it aBlize Splis
Sy Ao oy 0S40 e ohlew 5o Jelge ]
gloal og adigao dnrgl .o pylao
L spe Jolge 5 el 5l S5l 2 o5 e
Cr S o Ve wiells 05 50 Sgole 1L

£y



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

Lo Sogel jg adllas (L g ol o s i o5
Lo 090 oS 599 5 OLall g Lz (55515 alimsg
b el SG Okl e B i Syl 5o
s (5b A5l S 50 90 05 59) s (655 ol
(Sl oty et (oS3 (Sl Olgre

Crz AS pAanteds G ol )3 i Sl S
ekld (g5 oyl g (BlTsigm bl o (S
3 e 0o pLsI AST g ALT (0o slo sl g0
crared dolr Tl G sl FA 5 sl g5,
SESsigs < (5)10y5a 5570 )0y Ly Lo Sogas]
S ey (BlSsiea cassls plasl ) S
&3 Lw) GE Voluson 730 ol8ews alws 4o Consjglgus],
ateeisS| Aol 4 azg boas alosl (S0l
b oS A WV Y Az Syso 4o (g)le S
Al ooly e wals lawgie

Lo igas oy Sl 1 pBnleil SLa g,
i e Ve (Sogail o (sl ans 5l et

! sk o a5 asals | Ll ol Lo oges)
asloljlacals 6,8 e au Jobe 45 la) 0 aslllas
cadslose azan 00 HLL 5l e - (s Gl ail rags
b plonil 09,595 )0 (2l ()
oS s sl igbRgly b2l ()
R) Aad 08 Dide dn A B9 teglie (5ilge ol yed
bl o Oley 5o 0aalid Hobo an (Al aw ain
O 0355 S 4B Ve Jold (yyed il o0
a3z 90l oolinnly (228 >l gy 00l b
ol (5 Sligyad Lo 505851 s -39 i8S
9 42> yho o L 1 010,55 (55 (S5ls (e
Sdee 4 (HRmax) acion o8 olyo asyo de cous
300008 £9,h p90 g Jol asan jo agds Yo JINO
o L 4o YO o o ool 5yl g pow aan
13 e -y B gy B Ly s o
4 R0 g o ol g ki (el g iy slasie
o8 oy 2oy VO Ve 5 oot Ly i

PSRy

oBioleyl wlis)lS g arwcis el ,o (9>
a0 YV gle oy o aido Yo aedsgas axd S
aiBo 0 oyley L V000 550 30 1) Lol e .ot asliS
Slmgwaslas ceprw i le o 00505 jauis il
G55 (<o) slaes 50 (caass slaggel plos]
35515 9 dydS (6,5 ALTAST (sla abges .50
A g (2l) VY >los 55 JUlgl Lawgs Lesls
b 2as (55 o5lal gl )l (aKtaleyl
iy o0l L Bo¥l g, 40 VA =Sl (oo
Sl L oladl ool w8y sbasl (aasles]
bo¥l gy 4 Ve = (Selyil (oo a9 o /e Vg /L
L obell g2l w8yn sluil alilel s L
o Lesl el asacs bl Y/0ng /mL cowlus
olall j9i5 sl Roche a8 iolojl dius aliws
411CobasE olews b g ilucng) 598Ul g, 40
(HOMA-IR) -y gl 4y cooglio L. ol oouzuiw
A0 03,5 Aol 1 Jooyd 5l oolizul b
- oyl & Caaglie L

Foo / miclU /ml) Leisb -yt ga] x (mg /dl) LU 5565

990 erbs locl ¢ remgi ol 5o 1 §ylel Judexs
& el B9,55015" (903l 3l oolawl L Laools xjgs
99 Sledbl adgl annlie cpz -85 )18 (i 90
o 4 (29 (g 093l 3 Jiaa t geal 3l 00,5

dod> 2 aslol o asols roldlagds Yo ue 4
Sloolarwl b oseglie olinyed «(65la (el 5l o
(S e 93l sl bl (il o slaolws
o Sl S o 931 Sl A o o )
o ploul 4 d 8o PO oga> e do b oy 9 diw
S dmoys 0o et L |y oglie ol ed Lo Soge3!
PS8 £9,5 1S5V Cogi 99 9 (IRM) iy )5S
i, [y SQ deopo Fo at b oy Loz 9 poms ain
§ iy A )3 w5018 plaul ST Ve cogi 9o
D b ol o o g ot i g o oA
SIS0 g a9 Ation S LSS S 00)0 VO g Vo i Fe
aido 9o lacug o colimwl ley assls ol
a3 Ve b el deadarpa (V) w43 S L o
At 8 Lpo o) pladl 4o Ao 08,5 35w

dwlows (YYo= ) Jo0,8 5l oolawl L La Sogs)]

Moo g Obpo sl eloged Gl e jo a0
i 5L, JuS sl (Polar T31-Coded Finland)
dwles Sl S5 Jamy8 5l ymirad Lo oo la]
(Vo) o ool d i 1,55 SO

sl Lonler 4

a5 =
’ [1.0278 — (€5 s 1,55 slaei x 0.0278)]

ZA



OhKe 959259,

Sgelie Pzl g Sl o (oS5 cympes

Odgms! e lS Lal L aianls (g)lolize ialS (p=o/eY)
O35l o B Ol Gt 5 e 09,550 (p=2/\F)
(Y JS3) 095 loline JS 09,5 ao s

O Sl 4 bope g Lel Jolos simen
A5 0l OLAS (S (ymped 4 00 5l ey (R85
725593 0% Oy Jebd (i 5 slaatls
S (7 9 S (655 ((p=2/e¥) AST ((=ep/o0)
O Cnglie asli ((p=e/ee) Lisl 359l5 (p=o/e0)
05,5 3> (p=e/e0) WA —(Sebynl g (p=e/0Y) (el
Csls ()lobine (palS S 09,8 do s (o0
2> Sylobine il piza 9. (V9 Y USC2) () 9o
() JSCn) (p=e/ee) ot oalie Vom o Sl il
crdgmil g (p=e/oV) ALT oyl &lyois aS Jl>o
slas las |y s lslne @l Laog)S o 5o (p=e /1)
(Y )

aS ols Glis pepml gl 5l Jol> gl
Jelse b (o gs 2B g oo (Koo VA= (o Sel,
Ceoglio ALT ol oS 550) oz a5 b Lasye ylas
Golobine 5 weSae LL3) izean .0yl (gl 40
(39) e o5 soasls bove- o Selrnl
S5 g oS (02) ph slge L g (o5 50
oo lie La@oyjljo (Ol gmns] d nglie 9 0 yncdS
(Nimmrad o Vo= pmSel il 9 VA= (e Selyal o s
(Y Jgaz) (P<e o) csls 3929 (i

oolaiwl (oapeb ;f g (anb ayi L SLaiie e
t gyl 5 ooliial L 2,5 0y5)8 <olyoid s .0
0958y 5 (srmb 2553 L slayuiie (gl dtnan
B sy 990 (srmb 25 L (sleyiiie sl
pLasllaSSl Ggesl b 0g)S 99 [y Sl anplie 285
A Og0)] Lyt ado e 50 el s au Sledbl) ws
Loyt o adasly - (500 o0liwl colS Juale plgie
Lo a0 s syl (Sinnras 0351y
S8l e b ledbl aan Jdoxs g 090 (P<e,00) (gylo

ot aLoil YY a5 SPSS

olo—ts Joaz j0 L:bu_‘myoj oy oledbl

ol o liwe C_’L"’ u*’L“‘)—’ CW PR ui’:)lj’f\
S99 09,5 93 (e (§yl0line gl ygail i 5o
ol plas 29,5 09ys la asdly . (P>o,00) sl
039 lolire ol diely Sy el dan 00 A
(p=°/°°)‘)“."§(_¢?)?5(p=°/oa)]"°‘§)3° ‘(pza/ou) u.)_;
09 0t S8 09,5 L acaslie ;0 (el 09,5 5
(p=2/°Y) lolins (ials A= 1Sl il mbas ion
alo sty p=e/ee) gyloline Liolidl o o Sol il g
KS (_gl_asp.s)jckfw oo lin Q_.gb.goj)l.c () JS_M:)
(p=e/oe) Ll 5S515 «(p=e/e)) AST g (p=e/e0) ALT

0955 93 30 (y90) s g b > S 505 590 (339 « xw ol (S0903] (o gi ledlbl N Jgas

0993l e O993) L

09,5

0F/Ne £ Y/Y) Oy (Jlo) ey
OF /YO O/FY Jys
#E VY £/TY YA/YQ£A/AS oS PARSRAN
AF/YE£V/YY AF/AY £V /14 Jys
#* 41/ 00 £10/\Y A\VACEATYA o Oped (o (g5lw) eS)90
VeV/oo 2 V/YY \DVANE A PIN Jys
#o/Yoxo/PY V/ Ao £0/V4 Oy (- ax)3( 0y &S
V/AY £6/V4 V/AY £0/YY Jys

gl  mlylsS ol L (295 (0 5ol 1058 By 5 (255t Lo (29,5 09y gl Lo Blyomil £ Kila ypolie

4

(o,00>p) (5,lolixs
295 O loloe BMIH# /295 (49,0 jlolias Bl *



Y o,lats /10 0y50 /VF0) 3l S Sl g )59 (S5elsured anptd

Yo
*#

[ Horizontal (Category) Auis Title |

Yoo B el A

&y *g
ipdesS IS ey S i 035 S esS
(NB/INA (S g1 20 (ng/ml) V+ cpS ol ol

BTSN

090 e 9 09031 e Al 50 33 69,5 93 (Vo (Sl yital < VA (5sSd ksl yaolilo duanliio L) S
P<o,08) (P95 09y0) JB L Hlobino oglis *
(P<e,08) (P95 () 55 09,5 b jloline gl

o RS e UES o RS oue JRS e AT e JES
AsT MTT sy s el bl 4 uagli

09931 o 9 903 Gt Al 30 53 09,5 90t ASTCALT eyl (55 35945 « (3 g« (o guani] s gl ya3lio dumntlilo . ¥ S
(P<o,08) (P95 095%) S b ylolize gl
P <o,08) (P9y5 (3) JyiS 09,5 b ylolize woglas#

Lo yaio (o SSmmnod (5951 Y Jgu

(g /mL) Yo -y.Selyul Mg /L)IA (ySel sl
b e
Sl loemhu 1) Siavod cupo () (Sotsod Cappd &)lo biro mlans

*o/o¥ -o/¥¥ (P59lsS) 039 o/0q o/EV
o /oo -0/ 0% (5o s5lw) yoS y50 o/f¥ *o/o¥
*o/0¥ —o/fY (mg /dl) & ydS 65 o/\F o/ 0¥
*o/of -o/¥¥ Ol gl 4 Caglito o/7¥ *o /o0
o/eY o/YA (mg /dl);5el5 o/¥o o/of
o/ ) —o/\A miclU /ml) :ydgusi! o/YY o/
o/ —o/Y¥ (U /L)) anndl gl T o/0F *a /o0
o/ %) —e/\ AU /L3 sl sgial Lol o/Y4 o/a¥
%o /o0 —o/5¥ O-Y 95 oS o o/ YV o/oh

*o /oY -o/fY Mg /L)VA ySel ol
(g /mL) Yo -y.Sel sl -o/¥V *o/oY

Yo



OhKe 959259,

Sgelie Pzl g Sl o (oS5 cympes

o sl gl 5 (SO oz o (el slo sl
Sl Lo (sLoodinS Gl 5l oz <L als
als edles bl oo sl b a s o a8
LT sl w_:blf asllas Q_..:‘)& NARETE
5195 00 (o5 S o Gl )0 (0SB (2 S
S gl b as acab WA - oSel ol rals” JoYs 5
Oy Al Sk 050,50yl A (YeoV) o] en g
o= ey <3l yo |y IL-18Mma Ly (s)le
A2 oo yials ao)s YO 5 50 9 aeoyo VF lo,e
Sl ouis aseie polpegde (YF) o)ls coiillas
a0 Slas pudiid ;o (6,550 Liis b el a5
)9 ok 1 s aSl a0z gi b aslo STl
Yloisl 59y soglie lispes plol imgsy ool 5
e irsSibil cito Shis L e 3, Shoe 254
Omyed 4 085l oyl slaasdl jo (e

el s Canglie o Lt 5S5I8 loline zoalS o oS53
coasls reals Leal pdad! e g 0 canli
Ohgd Sl paen 51 (S Gelssl 4o caglite
5 Sodsalie Sl o St S50 S5 (Sl
A Coaglie oloul o Jule puaiz (YY) Cew!NAFLD
ol Ll g ytagen 5l olgall a5 o)ls e dlss crdgd]
s Olnss a5 0ol 00,5 (315 ladllas 55
Odgmml do agliio wlis L A= Selanl gy
lalllas ool U 38lg 3 Lo ol )3 (YY) sl Lasye
a conglie 9 WA-Sell i (YL (Ko
oplS a0 a5 s o cnalie (r=e /£ F) (ygund]
Jo 40 o B (29 e 5l e VA= S|
by - ool gl dn coglite 1o (9 dse 130
lgs oo ila lines ploul a8 cewl oais )5
slocdl> jlee eyl 4 il S9pp el
JLasst 2ol sl a canglivo s bgye sl
g;’LQ‘J‘ ‘_gLQL)a}LM: ;}“‘“59 (GLUT4) f;ﬁ RS-
Orrizred 39 (S e oS 4 e Ol len 5o
olowl ¢ Sac LI aSles o toglie liyes
GLUT4 ilidl g 5559505 olool ¢ cdgdl e s
Sl A3l g 556l pddolie o (ke 56
2 OS50 Gude i b Bl mlaw ials

\A

SpSazs g Lo

ot (4255 oS 4id 03] e 2l g ol
Sl Jelse ials s ol sloulSynle o
4 e w5 50 ) Slglie Pzl oy
s plas S 09,5 b avplite )0 (M1 oy 0
OgelinaST)o 0SSl peals o o310
oS Ao e Gend Gl oz slaal
absly (ool (ol Jdo g 09 (o uS ol o
2l sl Syl pelans caralls (U3 0 Sgesd
ibgsy > (FYY Al bl Lol
azie 00 3l o VA= Sel il Jlolise uals ol
39 ozl ows 8, Sas Sgg 00 Gl oSy
el Sledl ialS g ()9 Sliyel an ) Bl
AS_"))Q (Yoo9) U‘)Mﬁ A gyd C_aL..: U_" l;g_um.b
il Sgrlie Sl 4 e Jluslio Gloge il 05,5
) Syl b sl g L olyad VAl
45 (V) wsols GLas (588 (mpel 9 Slod (rped 3l e
Ohler g gy Jlo (=l b ool Blge Lo ol b
B9 Ohlow 58 (o155 rmped ole W5 o (Vo))
-l 2 (tezrss 2B 50 (ombo 5 6595
039 eolS pae Jodo s wlgs oo a5 000,SC cnmlie
(YY) sl oligyed o (ogs S
el slaSSlas o opes il a5 wlalllas (>
2 ot Jole ) (2 e 8b alS wSlos S )y
<8 oy el ascudls gl ol ooy o yralS
9 S A= Sel il s aolee (oot sl (S (22
Sgdi 5 b ogeol ojladl obSIL (9 iohdls Sl
3Bl 7S Gl yad 4 yonio Laglig So
oo 4 ol g ;3 (VOA) 35800 (2 3L
2999 OS2 09 )loline ealS (S5 (el azin 00
VA= cmSedyiin] o 5 008,5 sanlie La Sogajl 50 o8
olas r=e/%¥) g)lobixe g e LS| ;a5 y90 L
ot i (2Lasl (o g 0 (oSt (Sl ol
slaglon anwgi g (el laplanln adss 5o
Sas Ao gyl AU Ly alS ades 5l S gslis
S ligyas plal (Y1) il Laiye Sgslin Sasl L
slo sl 53 syl el el Wil o (i
S5 Od2 CaSP S99 (905 > )
iy GiealS Lo olas! o 0095 Lials Yiaxs|
S 3l (6t 9 (! i 905 / (2 Bg L



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

J=ds a0 gl azyo yo ) Bl ol 8150 ()9 lippes
acudils  Shadl oo (plsnle ol mlaw )0 59
(YY) et 5 Josl Lo ol Ly gaas (V) o
0L 53 bawgie o b 53lgn (el azan W51 e

I Vom a3l il Sdplice sl 4 Mtno fyamo
|u~.aj.uv“l ‘K.o&juw v\.:é;u»)‘)f

250,85 ol Bla 4l U 50 (ceglie (ym e atin VY
il oy Yo (3 9,5 )5 Vom i Sihyta] olyan o5
aS (V) cowl asls ol as)d YA S 05,5 )0
e 5 55,8 a5 Iy el 5L Lo ail Ly
1295 69 = Sls Gmred Sl e L (Y919
ovalie Vo Sol il mbas )0 (5)loline ioliél (s
Lo ogel oLsesl s an Yozl as(Yy) oS
ol (b (Sl (Sdlie Ll b g ol
o= Jolss as wilesls ULM.., aelgs B
LerJ‘ 2y kA G L8 bbb
OV ls (Mt o 4—5 Ohles 53 (sotee A5
oy solins 5 uaSae LUy 3 1ol asllae o
Ar=e=/¥Y) ol onmlice A= Sel ol g Vo L Sel ]
ool adsi VomSelyal a8 (ol s &
o i3l Ylans| 0S o ambass |y ol i
Pl VA= mSelpal ads sl sl Vom oSl
ghw o (e bl Laagpy (B (lpegdle
Shlias 5o b Slailze e (slyrl 9 om il
C_ul.u 30 Lo A_~9L> u_.,‘ l_a g2 . (Vo) SSlosls ULW.'
L Vem Syl b foline 5 ogSinn Ll
Al o lice (T=0-/0F) 105 150 9 (r=0-/F¥F) 00 &9
oSt Bl 5 (339 2onlS 45w e LS s oo
o8l JoYo 5l asles co (g linyed au wls jo
aS (YoI¥) o) 9,8 olo a8l L as ca L IL e
Bl Bly 0L 50 Sjle mped ain i) G
VomoSelyinl b il g (i (5 Slo el
(YY) el 38lge a30)S ()15 oyed 0,5 50 )
o531y o Sihzal Jolinn b8l Lo iy imas
Sloline yialS gl an coglin 45 10 S oali
VW] IWE= LRSI A U 81 P SRCV P W S S K
2heos Sl adac sl aws oo il gl 4
laobanle Giobdl (Sl b ladye Lajlag SLe g5
5 gl Slasy Ly o Ll e il 5 (e
Lo cylsogdle - (¥F) aiS o clablone 35515 o oslin

AOA) sl acsls Sodgbee Pl IS,

5 oline Lials Lo aalllas oyl )« yulsogdle
psyS osabin ) aS (2 izes 9 WS
slas 5 prw sladd (ol a5 Sl
oS el 01 53 (289 by sl e ) (2l
0385 udlS au ]y wpneS (g5 s alS aslos S
oo oleadl (ialidlase, s sl esls comnd o>
Ul 9 b Gl (a2 <L oo Bl
o e 45 358 o0 95 s slee 53 (g
Lo zelis ;0 (VY ,YA) 09,5 o0 35 (6,5 o
o 155 o (505 5Bl 5 ok g oline i
95l mli b as sl S 65 s a8
0L 50 S3lap ymped dsiaa A 3l o a5 (Ye)0) ol o
G2 9 Odo (s Be2yd (g pRelS el L
33 - (TA) Gl g 0338 (15, w8 (65
63 L A=l s 6 lolime LU ol ol
VA= caSalyiinl pelaes ieals Lol ucts sl gyl
S s Slsion i (5o el a0 glie
2ol L a5 0l Gy oS g 5 olgall als s
W=omSelpl adsls plas (YeIV) oS 5 (slys
Solos Ao 4o lgi oo gl o caglio L oo
opdle )13 lseon (B) 0 S S8 oy oS
AST (505 (5le oyl s nlS Lo gl )3 (ol
Lons ool oSy (ymyed dtid 005l o ALT 4
5 Selylin « sipmson lyasis Jibs € s il
0553 69 Lol gl (i oS5 50 ;s
Gl b (yyg olinpes plowl ool e il
Shts Sslb (2 gl s a0l Sglie
3,550 05 ooz (ol 5 595 Loyl o e
oM ool LALT 45 el sty 5,55 bl (YY)
&5 9 (gl o Caglie o pomie il (oo (!
Lo el 5o - (Y3) 09u 0S50 0gycdS (5,5 0 5l e
ALT il § o pSolinl i loline g costa bLS)
Oy 3l o Joolge oyl a8 (r=0/05) i ovaliee
Sot 9 Ll fealS 50 (6,500 Judo Wl (oo (S

(YoIA) ol So g STowdd ol L as™ Mbu))..\.\f
Syle el (Y
Sole iohdl aslas ol e asdl oo

gl )3 (S5 el At 085 e Vom Sl
L;»l.e‘,Jl o ol sl oldlas s> 05 JriS 05,5 L

\Al



OhKe 959259,

Sgelie Pzl g Sl o (oS5 cympes

ic factors for nonalcoholic Fatty liver disease
in women. BioMed Research International.
2015;2015:131528.

3.Flisiak-Jackiewicz M, Bobrus-Chociej A,
Tarasow E, Wojtkowska M, Bialokoz-Kalinows-
ka L, Lebensztejn M. Predictive Role of Interleu-
kin-18 in Liver Steatosis in Obese Children. Ca-
nadian journal of gastroenterology & hepatology.
2018;2018:3870454.

4.Brady CW.Liverdiseaseinmenopause. WorldJour-
nal of Gastroenterology. 2015;21(25):7613-20.

5.Borai I, Shaker Y, Kamal M, Ezzat W, Ashour E,
Afify M, et al. Evaluation of Biomarkers in Egyp-
tian Patients with Different Grades of Nonalco-
holic Fatty Liver Disease. Journal of Clinical and
Translational Hepatology. 2017;5(2):109-18.

6.Tapan S, Dogru T, Kara M, Ercin C, Kilciler G,
Genc H, et al. Circulating levels of interleukin-18
in patients with non-alcoholic fatty liver disease.
Scandinavian journal of Clinical and laboratory
investigation. 2010;70(6):399-403.

7. Treseid M, Lappegérd K, Mollnes T, Arnesen H,
Seljeflot I. The effect of exercise on serum levels
of interleukin-18 and components of the metabol-
ic syndrome. Metabolic syndrome and related dis-
orders. 2009;7(6):579-84.

8.Kabir B, Taghian F, Samani KG. Dose 12 week
resistance training Influence IL-18 and CRP lev-
els in Elderly men? Razi Journal of Medical Sci-
ences (RIMS). 2018;24(165):85-92. [In Persian]

9.Stensvold D, Slerdahl SA, Wisleff U. Effect of
exercise training on inflammation status among
people with metabolic syndrome. Metabolic syn-
drome and related disorders. 2012;10(4):267-72.

10 Kouhi F, Moradi F, Absazadegan M. Effect
of resistance training on serum interleukin-18
and C-reactive protein in obese men. Jour-
nal of Gorgan University of Medical Sciences.
2014;16(1):1-8. [In Persian]

11. Khakroo Abkenar I, Rahmani-Nia F, Lombar-
di G. The Effects of Acute and Chronic Aerobic
Activity on the Signaling Pathway of the Inflam-
masome NLRP3 Complex in Young Men. Me-
dicina (Kaunas). 2019;55(4).

12. Eizadi M, Laleh B, Khorshidi D. The effect
of aerobic training with difference durations on
serum il-10 in middle-aged obese females. Acta
Endocrinologica (Bucharest). 2018;14(4):563-9.

13. Zahran W, El-Dien KS, Kamel P, El-Sawaby A.
Efficacy of Tumor Necrosis Factor and Interleu-
kin-10 Analysis in the Follow-up of Nonalcoholic
Fatty Liver Disease Progression. Indian Journal of
Clinical Biochemistry: IJCB. 2013;28(2):141-6.

14. Paredes-Turrubiarte G, Gonzalez-Chavez A,
Pérez-Tamayo R, Salazar-Vazquez B, Hernandez
V, Garibay-Nieto N, et al. Severity of non-alco-
holic fatty liver disease is associated with high

OeSslyinl 4o S Vo - Selinl 48 s S eaa L
9 4enlS 65 L 65 658 5 gSre (Ked VA
Sy B 0wl s azgbiicaalb oS o
55 Sl 0 il 13 0 o 5 el nlS
oSl el a sl il ke
45 (YoIY) ohlean g ol gl L a5 090 o0 ol
g 9 Ll 3l Ve Sl (o (e (Ko
3588 Gl o S Ghlew oy S (65
O e bl yole (iaghn )0 (W) 3)ls psaes
Slolias Lol uiss sons (g0 ‘_gl_asp:a}jj Voo -y uSel i
pae aS (Yo))) o) 5en g g5l adl b sl gl - 090
s 5 ALT L Yoy Syl folins (Koo
AST /Platelet ratio index &S a4 AST s
el 38lge (Y0) 509 05,5 31551, (APRI)

st cosgame sl (S Jolos aslllas (ol 4z )51
ol selos (e s 5 Lo G900 slass alo
5555 3 45 315 0L IS j5 by Lol o5 e
bl ol pla Sl alS okl Sl oo
Pl s Jolse 35000 L g avs 2alS (5,550
Syl (65 ¢ gl 40 nglie alox 51 SCgolie
QL")%f ot G (595 Lol mlaw sy s
O aSU es ol ansls IS8 oy 0lS
siodlo ohlaw 55 Logas (oS3 luyas bl
Slass b ginped 4ol i sLosINAFLD a0 dts
Sz el s ol sy 5 iy sl 09051
00)S 0 dpogi yriSS ol 4 (ol

S0y98 g ,KiS

309 Sidsnd (6,50 Al sl asd S iaghy o
Lol yo -l oas plol pasess aie L osb o
oS oo (108 dlllas (ol o HBULS S, s den
o, bl 4 K gues! (50 61_'6T ol
WLAQ-L’)-SO Goa.am Oli_&gLn)‘T)“ 9 ‘_g)L.J Lngolo
& (iagh ol gl o Lo b as’ ol 8l L

dmmled oo SiS ass S

o)
1.DiStefano JK. NAFLD and NASH in Postmeno-
pausal Women: Implications for Diagnosis and
Treatment. Endocrinology. 2020;161(10).
2.Chung GE, Yim JY, Kim D, Lim SH, Yang
JI, Kim YS, et al. The influence of metabol-

\AJ



Y o)l.o..i’.o /\a 0)90 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

Little J. Short-term exercise training reduces an-
ti-inflammatory action of interleukin-10 in adults
with obesity. Cytokine. 2018;111:460-9.

25. Hosseini A, Hassanpour Q, Noura M, Kheirdeh
M, araiesh A, Hosseini Z. The effect of swimming
training and detraining on interleukin-17 and in-
terleukin-18 of rats. Journal of Shahrekord Uuni-
versity of Medical Sciences. 2017;19(4):1-11. [In
Persian]

26. Leick L, Lindegaard B, Stensvold D, Plomgaard
P, Saltin B, Pilegaard H. Adipose tissue interleu-
kin-18 mRNA and plasma interleukin-18: effect
of obesity and exercise. Obesity (Silver Spring).
2007;15(2):356-63.

27. Kuzminova N, Gribenyuk O, Osovska N,
Knyazkova L. Arterial hypertension, obesity and
non-alcoholic fatty liver disease: is there any con-
nection? Arterial Hypertension. 2016;20(4):216-
217.

28. ghafari G, bolboli L, Arajabi, saedmochshi S.
The Effect of 8 Weeks Aerobic Training on Pre-
dictive Inflammatory Markers of Atherosclero-
sis and Lipid Profile in Obese Elderly Women.
journal of ilam university of medical sciences.
2016;23(7):144-54. [In Persian]

29. Zhang S, Du T, Zhang J, Lu H, Lin X, Xie J,
et al. The triglyceride and glucose index (TyG) is
an effective biomarker to identify nonalcoholic
fatty liver disease. Lipids in Health and Disease.
2017;16(1):15.

30. Osali A, Choobineh S, Soori R, Ravasi AA, Mo-
stafavi H. The Effect of Three Months of Aerobic
Exercise with Moderate Intensity on IL-6, IL-10,
and Cognitive Performance in 50-65 Year Old
Women with Metabolic Syndrome. Journal of
Advances in Medical and Biomedical Research.
2017;25(110):1-12. [In Persian]

31. Phillips M, Patrizi R, Cheek D, Wooten J, Bar-
bee J, Mitchell J. Resistance training reduces sub-
clinical inflammation in obese, postmenopausal
women. Medicine and Science in Sports Exercise.
2012;44(11):2099-110.

32. Conroy SM, Courneya KS, Brenner DR, Shaw
E, O’Reilly R, Yasui Y, et al. Impact of aerobic
exercise on levels of IL-4 and IL-10: results from
two randomized intervention trials. Cancer medi-
cine. 2016;5(9):2385-97.

33. Banacifar A, Shahram S, Rasoul A, Eizadi M.
Effects of six weeks of aerobic training on level
of IL-10 and lipid profile in obese women. Sport
Physsiology and Physical Activity. 2013(11):821-
8. [In Persian]

34. Hong E, Ko H, Cho Y, Kim H, Ma Z, Yu T, et
al. Interleukin-10 prevents diet-induced insulin
resistance by attenuating macrophage and cy-
tokine response in skeletal muscle. Diabetes.
2009;58(11):2525-35.

\A#

systemic levels of tumor necrosis factor alpha
and low serum interleukin 10 in morbidly obese
patients. Clinical and Experimental Medicine.
2016;16(2):193-202.

15. Behboudi L, Izadi M. The effect of six weeks
aerobic training on body composition and serum
level of IL-10 in middle-aged obese females. The
Iranian Journal of Obstetrics, Gynecology and In-
fertility. 2017;20(8):51-60. [In Persian]

16. Pereira GB, Tibana RA, Navalta J, Sousa NM,
Coérdova C, Souza VC, et al. Acute effects of resis-
tance training on cytokines and osteoprotegerin in
women with metabolic syndrome. Clinical phys-
iology and functional imaging. 2013;33(2):122-
30.

17. Shamsoddini A, Sobhani V, Chehreh MG,
Alavian S, Zaree A. Effect of Aerobic and Re-
sistance Exercise Training on Liver Enzymes
and Hepatic Fat in Iranian Men With Nonalco-
holic Fatty Liver Disease. Hepatitis monthly.
2015;15(10):e31434-e.

18. Moosavi-Sohroforouzani A, Ganbarzadeh M.
Reviewing the physiological effects of aerobic
and resistance training on insulin resistance and
some biomarkers in non-alcoholic fatty liver dis-
ease. Feyz Journal of Kashan University of Medi-
cal Sciences. 2016;20(3):282-96. [In Persian]

19. Ispasoiu C, Chicea R, Stamatian F, Ispasoiu F.
High Fasting Insulin Levels and Insulin Resistance
May Be Linked to Idiopathic Recurrent Preg-
nancy Loss: A Case-Control Study. International
Journal of Endocrinology. 2013;2013:576926.

20. Dalavi AA, ABDI A, Eshaghi R, Ahmadi M,
Kohanlour M. determine the effects of resistance
training on serum levels of GLP-1, DPP-4 and
insulin resistance in obese men. Sport Physsiol-
ogy and Physical Activity. 2017;10(1):21-30. [In
Persian]

21. MoradiKelarde B, Azarbayjani M, Peeri M,
MatinHomaee H. Effects of Nonlinear Resistance
Training on Liver Biochemical Marker Levels in
Postmenopausal Women with Nonalcoholic Fatty
Liver Disease. Scientific Journal of Rehabilition
Medicine. 2017 5(4):136-45. [In Persian]

22. Zaidi H, Byrkjeland R, Njerve IU, Akra S, Sol-
heim S, Arnesen H, et al. Effects of exercise train-
ing on inflammasome-related mediators and their
associations to glucometabolic variables in pa-
tients with combined coronary artery disease and
type 2 diabetes mellitus: Sub-study of a random-
ized control trial. Diabetes & vascular disease re-
search. 2019;16(4):360-8.

23. Kwak MS, Kim D. Non-alcoholic fatty liver
disease and lifestyle modifications, focusing on
physical activity. The Korean Journal of Internal
Medicine. 2018;33(1):64-74.

24. Barry J, Simtchouk S, Durrer C, Jung M, Mui A,



OhSe 5)5235)95 Sgslie Sl g Oloall 13 oS5 yes il

35. Bruno C, Valenti M, Bertino G, Ardiri A, Am-
oroso A, Consolo M, et al. Relationship between
circulating interleukin-10 and histological fea-
tures in patients with chronic C hepatitis. Annals
of Saudi Medicine. 2011;31(4):360-4.

Yo



r,’ SE P Journal of Sport and Exercise Physiology
e‘\?A/VAI Summer 2022/Vol.15/No.2/76-83

The effect of differential and traditional training methods on electro-
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Original Article
Abstract
Purpose: Making changes and fluctuations in the training components compared to repetitive training can
lead to more motor learning based on the principles of system self-organization. The aim of the present
study was to investigate the effect of differential and traditional training methods on electromyographic
changes of lower body muscles in performing and learning crawl swimming.
Methods: In this study, 36 swimmers aged 20 to 25 years who had no experience in swimming training
were selected as a sample and randomly divided into three groups of control, traditional exercises and
differential exercises. Experiments of experimental groups in 12 sessions, during which,they learned to do
breaststroke in a traditional and differential way. Before and after 12 training sessions, the mean Muscle
activity based on root mean square index (RMS) and the mean time of activity of the muscles of the right
thigh, anterior buttock and internal twins of the swimmers were measured.
Results: Based on the results of Bon Ferroni test, the mean RMS of Rectus femoris, Biceps femoris (P =
0.001), tibialis Anterior (P = 0.04) and Gastrocnemius (P = 0.005) of swimmers of the differential group
is significantly larger than the control group in the post-test. This difference between differential and tra-
ditional group is also significant (P < 0.05). But there is no significant difference between the control
and traditional group (P > 0.05). In the post-test, only the activity time average of Rectus femoris in the
differential group is larger than the traditional group (P = 0.046). The activity time average of tibialis An-
terior muscle in both training groups are larger than the control group in post-test (P < 0.05), but there is
no significant difference between differential and traditional training groups (P > 0.05). The activity time
average of Gastrocnemius in the differential (P = 0.001) and traditional (P = 0.041) groups are significantly
larger than the control group, but this difference between the differential training group and traditional
training group is not significant (P > 0/05). Also, the activity time average of biceps femoris muscle in the
differential training group is higher than the control group (P = 0.001), but there is no difference between
the differential and traditional groups and also the traditional and control groups (P < 0.05).
Conclusion: The results of the present study indicate that differential exercises are more effective than
traditional exercises in learning crawl swimming.

Keywords: Differential exercises, Traditional exercises, activity of the muscle, Swim.
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The effects of eight weeks circuit resistance training on some endotheli-
al markers, blood pressure and lipid profiles in pre-hypertensive obese
women
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Original Article
Abstract
Purpose: Endothelial dysfunction is the fastest symptom of vascular dysfunction in obese individuals also
the onset of pre-hypertension development and along with lipid profiles can lead to dangerous cardiovas-
cular diseases. The aim of this study was to investigate the effects of eight weeks circuit resistance training
(CRT) on some endothelial markers, blood pressure and lipid profiles in pre-hypertensive obese women.
Methods: For this purpose, 24 pre-hypertensive obese women (age 44.73 + 4.43 years, body max index
32.39 + 3.8kg/m?, systolic blood pressure 13.21 + 0.61 and diastolic 8.65 + 0.33 mmHg) were randomly as-
signed to CRT and Control groups. CRT group performed circuit resistance training for eight weeks, three
sessions per week and each session was 50 to 60 minutes. Resistance movements performs in the form of
three circles and nine stations, including four upper body movements (chest press, lateral pull down, seated
cable row, biceps cable curl) and three lower body movements (leg press, seated leg extension, leg curl),
and two core-body movements (crunch and back extension) with 12-15 repetitions, which according to the
recommendations of the American Heart Association was 40% 1RM for upper body and 60% 1RM for
lower body movements. Control group didn’t have any training activities during the intervention. Blood
pressure, anthropometric measurements and blood samples were collected 48 hours before the intervention
and 48 hours after the last training session.
Results: The results showed that eight weeks of circuit resistance training can significantly reduce body fat
percentage (P = 0.005), waist to hip ratio (P = 0.043), systolic (P = 0.001) and diastolic (P = 0.002) blood
pressure and triglycerides (P = 0.043) and significantly increase nitric oxide levels (P=0.008).
Conclusion: It seems that eight weeks of CRT can decrease blood pressure by decline some lipid profile
and also increase in nitric oxide levels by increase in capillary network in active muscles, and vascular
flexibility.

Keywords: Obesity, Pre-hypertension, Circuit resistance training, Nitric oxide, Endothelin-1.
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Original Article
Abstract
Purpose: An imbalance in the production of PGC-1a and myokines impairs the energy expenditure, in-
creases adipocyte and develops metabolic pathologies, but physical exercise is able to regulate the secretion
of myokines through PGC-1a. The aim of this study was to evaluate the effect of eight weeks of high-in-
tensity interval training vs. continuous training on serum Irisin levels and expression of skeletal muscle
PGC-1a gene in male rats with metabolic syndrome.
Methods: 32 Wistar male rats, with six weeks’ age and weight 150-180 gr, randomly divided into two
groups including standard diet (n=8) and high fat diet (n=24). They were then placed on a pre-exercise diet
for 12 weeks. 24 rats from high fat diet group were divided randomly into two groups including metabolic
syndrome control (Ctr+MS), continuous running (CT-MS) and Interval running (IT-MS). Continuous and
interval training for eight weeks were performed on 65-75 and 80-100% of the maximum speed on the
treadmill for mice, respectively. The ELISA method for measuring serum Irisin levels and real-time PCR
method for expression of PGC-1a gene were used. The data were analyzed by one-way analysis of variance
(ANOVA), Tukey’s post-hoc test and Pearson correlation at P < 0.05 level.
Results: After eight weeks of interval and continuous training, PGC-1a expression (P =0.01 and P=0.001)
and serum levels of Irisin (P = 0.01 and P= 0.001) increased compared to the metabolic syndrome control
group, and this increase was more evident in the interval group than the continuous group (P =0.001). Mus-
cle expression of PGC-10 was also positively correlated with serum Irisin levels in mice (P =0.001, r = 0.8).
Conclusion: It seems that the use of interval exercises can increase the expression of PGC-10 gene and
Irisin as much as continuous exercise and possibly improve metabolic disorders in people with metabolic
syndrome.

Keywords: High Intensity Interval Training, Continuous, PGC-1a, Irisin, Metabolic syndrome.

How to cite this article: Borhani Kakhki Z, Naibifar S, Nakhaei H, Ghasemi E. The Effect of 2 Weeks of
High-intensity Interval Training on Salvage nucleotide pathway. Journal of Sport and Exercise Physiology
2022;15(2): 95- 103

*Corresponding Author; E-mail: elhamghasemi@uoz.ac.ir
DOI: 10.52547/joeppa.15.2.95

Received: 22/08/2021 Revised:28/09/2021 Accepted: 15/10/2021

6



4 S E P S Salled g (5559 (Sig g id Ayl
e\\i“/v*] V0¥ -0 sl asivo /Y oyloud /18 0y98 /1Fe) ¢yliwuli

5 Ol 9 oy 3 ad] gk 53 (509l g i (29l iy ped ddd it y3b
S galito oy 4 Mo 5 lyxo S b0 4o SMac PGC-1a,

" o pldl T 50 e T8 03t (SE Sy o9y

-OlRleohd Ol olasls « (s 098

Ol ol ol gl § Glimg o8l ¢ (ol Blg) 5 (i3 pole 00l (22559 pole 09)S'Y

-Olplcolaaly (SKasn pole olfasle « S 0aSals Gy Can 0 ¥

Ol e bl e ol oBasle o Glusl pgle g sl oaSiasls « iy pole 095 F

pgi allio oo

393 8 awgool iolsl 55,50 Bras ials Eel Lo plSisle 0y s PGC-100 5L jo Jolas pae :Bud
B oS e | L Seole ades PGC-10L 5o ybs 51 aGles o S0 ccdled Lol cogs co (Sdgslice YNs
o elale g (NasPGC-100 5 ol ;= (2915 9 (095 Gings ain ctin (51 (o jol> Aemgy 5|
39 Selgrlie i a3 15 (oo Lo bse 50 (e

05,5 59 an (SBolai g body (pyS V0o Ve (5 L (glasin & Ly o5 15 (ol (g y YT Sloa :Las g
2198 ooy o 4an VY e 4o 9 WA S (1= F) YU )2 b (D188 05y 9 m=A) oylaslen] lde o3,
09,5 dow do (B0l jobb a0 VLo ()2 L (213 0 09)F (2love (5o VY w0858 (951 S5
25005 et (IT-MS) 9l 1305 9 (CT-MS) _c05la5 (1103 «(Clr+MS ) Sdgslio gy 58 S5l
A ey duoyd Ao=Yoo g A=Y O Jolae acil codyd 4 cdzan cotd oo 4 9Ll g ceglas Sl yed
05 0l S ELISA s, 51 s (il 65 o3l g 0t L2l (oo sla e (o gasis 010,555 (5,
(o 3 (S5 (e a3l canly S elyly edo 5 Lel Lo gygasl - ai 0olas wIRT-PCR 5IPGC-1at
A axd S 5 d Laools Jodow g ayos slap<e/en g)ls Lins gl ;0 gy

5oy g g (P=e/00) gP=o /0N 3)5 a) PGC-100 ()l e glai g (9l oy ol dstan Cid 1 Ly 1@l
o355 59 il oyl 8l Gl Sl iy 55 03,5 i s (Pme/00) 5P /0) sy ) i
L cato ( Sumwad PGC-100 SMae Ly pizmod  (P=e/00)) 09 5YL 09105 gm0l ds Camnd 9l (ym el
(P=e/oNr=o/A) cslo o slo ige u_.)_')_,k;e)_w s

Eeel iy o g o9l Ol pad ojlasl s asles o gl lin el 3l ooliwl aw) oo ,La5 A 1§y Az
30,5 Sglie pgyinw o M 0,3 jo  Sgolio YNl 00 Yool g il  PGC-10L 35 )Ly iy

elhamghasemi@uoz.ac.ir 1abbl) ¢ Jgtus 00 gs

Voo /oV/YY 2 yomds o) VFoo /oY /o sialing gy Voo /o0/ YV il o)

a5



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

axls Sdalie phlow Gl (Sl Sae SO
25y9 Sl 52925 09,0l 500 (G951 - sl ons
Oleyd 5 (6yeSiioy )d Liifl asnd S plgse 4o
oot axdpdy (Sl g (Slglie SISl ()l
59 elad o a4 45T Sla Syl el
ol Wl oo Sl aliae )5 PGC-1a Liolidl b
w35 sl ansls Sgslie Was 1 oo
A i Ll o aste JlS 5k
Sglie s Ble 12 (o9l g (sreliwl Dl
098l ol 039yl Lol . (Ye£) aSl 0olo)l, 8 a>g5 5,90,
Solel g oM dnnrgi a0 s 9ls Sl yed
95l S95Ls5 sla (g lows dey 45 (501,31 o >
Ol 33 o3 €55 9 Db 4 gl cwl 0at S0
Oblos @l 5290 il Ol 29 ped SIS
el 10955 Slosg crenl 5l (Sl gy
OBL Sl )0 0lged ()9 52935 (paatie
58 axile (o255 yed 500l sla gy o LagSl
29l Oloyes aS ol st sols las 1 o LLw
Sedglio sy 5L 51 (g lo g5 co (HIIT) spuis
olonl 5 Sy |y MICT) Lawgio wglas byl
O=d HIIT (yal gty Canl @ 8ly 5o .0
5L« st Lidor Ly il ais 452
L algien (9 slocadlad g5 (2l b Snalee
S Ble o romie  Jolo wline joe by
o 33 (M) 35,5 caglas g steliiw! ol el asline
0505 93 )8l dplite b (YolA) 00l ope g (Slg s Ll
g (2hmee Lo ge 1 (295 9 (o9l (e
30 o=yl s PGC-10 sl L polidl g aslo
030,855l S 0,5 do e (gpal 09,5 99
25b 4o (el 09 98 WS Ot (ol 9
g w5 L (Joge Sl el (sloyae (oline
(1) 9o JLeb |y (ol asSeis

Ohles 5 poitygd (5,500 asllhas o Jl> 2l b
sty Oy 4a Y 31 e a5 asols s (YN )
FNDC5 ¢ PGC-100 sl dSewl alac mRNA
e el sl G 99 52 shan g Col e
35 el s ol 45 o3 23l it
((10) &b pealS (e aslin (ol o il

o5 (59 (39 Sedlad ds e a5 4 £ 5ama )0
S5 b sl g aal S (Sl SN

oo
5 53l eolinl yo Plast ey Slgrlio oy
— il plas Jolse 5l o298 a5 el O (gl 0033
S Olee (5550 Sl Yo 5 5 Lid Jalos (Bgpe
L oeSaeeed Ol Ol 9 085 SipeeelS (555 9 03
B Sy oo 5 A () 090 oo asaS YL A usls
Ll Sdglie gy 39055l 5o sl oone A
03l 029 du Jusle (ylgue au oy 8L (V) S o
el ool JuSid wglae (69, Sles 32 90 31 Bl
Sl (5550 0> oo a5 (WAT) s oy <L
=) (2hleS (s 45 BAT) sloged (2 <3l g
4 902l (M (S 655 2 (pleoas 5]
23k Jele S0 a8 dbs (02 51 sl Sy p LS
1 Slogtd iz Il s dg)se sl 4 Lelo yoin
sleglon Hn 5l sl 5 sleds) 5 S
Aoy ;0 (godmie Olalhas . (F) coul Bl U Lasie
oads plamil yz Bl ae) 5o LaSpe slaylSp5le
(YoI) Ohleen g poymy e Olome 4o ool
Jled 0055 Ol ¢ (S eld 5l Gy asols L
PGC-10) L= | an pg) (cmSgp ,uiSE oaisS
2L By ol ol cBlase oSl (Aol
3 e 0olire il (FNDCO) s oy iSg e
@ 2Bsle b Ogey90 S FNDCO (190 5559,
Crin] () 955 g0 i g3 S50 4 iyl oL
(UCP-1))1-00ua3 e (89 gobaw li¥l oo
3l olazdl ol a0 a8 090 oo dhns (2 2B 50
ol dhow oz L ATP s 5l csilos 55k
7 SBb (0) 90 s sl egd (2 <L
9950 0lgi La S (o ) 55905 3ol 51 (slogod
4 omisel ol 1) WS (e i |y 0o sl
P8 9 850 Joe (53l Bpan oaiS Ll Ly lgie
Oy a8lol e > el ot gloggd L aS el ol o
(Yoo) Lo 9 el . (0:F) a0 yialS |,
s5b 4 lostd (oo 5 sl oo aSasls L
Loty el g ol 208 3L 03150 (55 lalins
JLsdput 3153 (S 0095 pals g (oo doo) g

(V) )13 3929 (wgSre alai
5 o2l s PGC-10 s g 5l 56 as amgi L
SS9 9 S (g7 b el 90 ol )6
Olse 4 Saelo ol il Sisnrs cmle

av



OhKen 5 SEE Slay

i) oo (2o slagise 09,5 aS was s
L ol (2o slagise opzp slie assls
oS Yoo ;o shlas () arndS aslllas slpios
sz 05 Fhe gyl 0,5 Yo )] 0,8 ¥F0 090>
£ NOA 9 SsS dmsl 05 WA ¢ JgyinndS 2 YT s
S () s e Jels |y olaslenl glde joen
i o L aralns L (s sLa sige
Jrol oy (slie G pime 42an VY 5l L (0,5 Y6
50 wlis e ige 0 Bl byl L(0F) L(OF) as
Jsb = o (£55) O 039 P Aty 515 Ol
A00) Seel s dn Yoeo y0 s (e (s8lw) Huo
i sy socasla 2yl sl e
(218 oy 150 00 Bl (hge e it « Sgolie
L g wsas olswl Solas jo b as 6,065 9 oy
YL 02 98 o sl oo w95l (65 9=
YL I L oSgmand i (o0 05 (Ao MO
SV S (659 i (o 12 )5 (oo Fe5l a8
Sgplee i slajlne i (s 2 0)F (oo V1o
S 09)5 (g pw i 51 Lies L (17) 9035 (o
caalsl )3 ool as ds (675 0y55 3 Sylailins] gld2 L
Jobs (b et 09,5 )Lz 5o (e slaige
Slstlio iy [y 05,5 (NC) s 25 03,5
e 09,5 9 (CT-MS) 0glas 1y 103 05,5 «(Ctr+MS)
alsloe HLL L g s (gus puwds IT-MS) gl
o) =he slaghge oolawl vyse 1Al o2y
S ek (6,5 L s laslid

2o slaige (s i pipel Syl )
bo) (2hme (ige ppgate 8355 135158 (9
0,95 b MazeRouter (gl ob L 555 Lojl SuST Sy
cilwlial azin OG5l om0 £9,5 039, O (g5Lwlis]
cazan 1339, B) olo ¥ e do  ped sloosg S slaw,
5 o9l e aliyy (N A casls 5l e g 5o
Glao 3l (3, Lad ol (gl aso S 2y oglis
slaogS (ho slaige ( 2lr ol g Olo)S)lys
JHie (s Ul 4o (el 09,5 oo o 53 ]S
G sl lo b g5l oy (1Y) ot oo
OBUSg e o S Sy Jles] slovcaul ;|
O | oymxs g (1Y) e oolisa] gdiomo Jags
oald Gyl 5l (ped sloegS aiiny Bpas
AV o eoliwl (1AY) 51550 59,5800 o laslewl

ol aals FNDCS iolidl o) C8lae s PGC -1
ok il e 5 A5 Ol by Bl 5 sl
005 o ileST codil g ol (e
=03y9 Sedlad £ 95 9 oo a4 ol ol Ll
9 bl Sl yes i 4> 3T (W) cowl awl
el oun OISl o093 4 glomw ol ;0 ogls
RPWRRICH ETION FYVL O PURLCE AR YUU R = g B RS Y
Sy HIIT 0)5)_4‘5)‘)_")‘ ] Q‘)B‘ 6‘;} L;le uLA)
S 3l ol oo 50 slaley By b cclin
05 Ol 5 ol S 2 (rpped Sl (a5
Splio pyaiw hlep Sl s o PGC-1a
Oleys 9 JrS sl (b az b ( oyl g9 4z 5|
‘_gLQO}A_.w )_,‘ A_M.:LQ.A [ I ST L;w)).’)_..as
Cred sladaliy (bbb )3 (gl g (aglos (el
S92 Slgiee Splie g phlen sl
Sal)s 09250 sla sl an azgi b nlnle sl
PGC-100 &5 Ol = (29l5 9 (soglos ongs asio
s=hree sle g0 50 il sy lale 5 Dae

SO «inL..o £y M)l_u.a)_a

SRR GP9)

Conle LU j| ol ongs, iy SLadises
o3l Gt £9951 (b Bl (aKaslol o2
Ol e TV slass . aab oo S 09,5 L O35 i
539 (e la )iy Ol - sl is(5 (e
pode o8 isls Slau> lido 350 31 (5,5 VAe L Ve
adle 0)95 (b 5o g Was (gl plaaly (Sop
5 0l8 sl dyd YY £ V) o lilewl cogb g Los jo
bty (Sl asy2 5 (0)d VO 18 sloa cosh,
FERCH ] IVES TSR ER WP K WS SR CT WA L ) o)
NS08 hls ol amlllas . aseg aslalil ol g lis
S pale o2l 51 (IR.ZAUMS.REC 2018.220)

sl oo plaly
Sl Bola job au yhgw o Y olass lal o
9 Crye =2 iy b asan 1Y Gue 4 g wiald
(bl aals A dss (YY) AL g (5,60
S8 bl (D138 oy e (e (ger A

aA



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

Jleax! pals g 5 sleer LaogdsSes
5 oo sl 9038 (6135 a8 Lo ol )3 (5 S
¥iload anes gy ;a5 0y90 (> o as L (s
G=b Lo g, S05lasl aen o eoliwl (g o) Lo
S Eros 0t Lol abgype ladias o), 3
ol b 42 5 Osal oylp St slacS b
9 8yl sle a5l logdle 353 oo (5 So3ll
S ) e el gl i Sl Y1 gy 40
Seleils o)lais 4 LBy j9-iS L Mercodia
i 9 i oo/ 9,5536 /10 sl 5 011 Do e
4 oy 558 &L Sunlong Biotech Sy di)
oo/ 55550 ) Gl 9 SLOB27Ra SelgslS o lais
s oolaiwl (07000 Sge3l (950 ol pais duo )y § i
S5 st 05 Ol sz 9 RNA glysec
dlac =L 5l RNA (g5Lwlas (gl Real time PCR
51 «(Thermo Scientific <S,») Jopalys 31 sdSu!
RNA « oo - dis o0liiwl o0jles oS Jasdlygiws
Sy-) DNaselaws 51 oolawl L oo gzl
o=l s DNA 4 Sogll asgSya 51 (Thermo Scientific
99 Lo aigad 3l o (gHLLSLRNA soS o5 sla
O v eDNA asy (gl s 61,0 mRNA 55 Se
i 51 EDNA 3 sl Aepgin (2l 5o - 0on a8 S
O 13 oolawl (TaKaRa) &S, cDNA synthesis
£33y (el SETICDNA cslas (gl 45 )50
SXac PGC-1a o5 ol o -0 oolaul joliSa
A gy oyl o (6,5 ojlusiReal time PCR g, L
AV Jgoz) as plul PGC-100 colazs] ol SeS
cDNA clale s 0oL Real time PCR sl gl
cDNA Cilises sla cale jglate fyais .09 3y9l0
Realtime (gl cowlio cdalé ccolysys g wiois oy
&l Real time PCR xSy .o 48,3, Las,o PCR
SYBR Green PCR a3l oolawl L Lo diges (sdaon
ABI Applied olKws ¢ (TaKaRa) &S, & Master Mix
Sy 5,5 dew b 8ol 925" Lo Biosystems
bz il bt i s STy QLT g 28T
99y 5 00lawl L g el s s diiges ;o (Ct) asbw]
2355 (s 0 Ol Slets 2 AACT

£S5 Jols (ool (el s ooglas el 310y,
g Sy o 5 0o Ll L dddo O oe du (50,5
Ky s ey P 0 b (59 s i
VO 090 ditdd )0 didon Cab s oy Vot Jol dsian ;o
0Ll ;0 90w 4o pow azan jl di i S p doyd
Fols e as b (50,5 85w ddo B ¢y yped dd> 12
Jolaxie ;5 el 5 Olej - dgm diiion Sy do
488 YY pow asan a8 8o VY pgo asan )0 caibo V¥
AOY) 093 diBo Foum 4 o) lp> ain glawl sl g

Jold oty (9l oyl 1 g5 (ayed SS90
Gle ol o (A3 O Lo 4 (53,5 6,5
JLed cbsl 0y90 SG olyan ) (YY) glaids ¥
L aido 0) 59,5 8w 5 (9l y2 o slaido ¥
Glr gl 0g (dmion Cyun doyd Fo L5 Do s
Ao S yaw Jooyd Ao LaiBo ¥ Jola YU as b
PO A 5O Aoy Casyao ooy e ¢ gl aian o
Omod OLL U pgmw aan lai g Caepan 3o Voo
Jols (£3b5b ©ol) (rml s b gl )15 00
S5 olacad L 0gm A Aoy Do als L aido g0
Slebge ped anin 4 azxg L YL as b gl
99 ¢ ol 4an a5 (g0 40003 (o (S (2o
&_JjLA.a)‘)_i»)LQ} ¢pgo aan ‘YL’ [N WW) l_’ USLJ)‘}S)
Gans b gl )11 S5 yis fpamw acia YL oo L
IS et Jolss o as o)l azan slacol sl g YU
ol e IS ey gy byl - 09 Y o b gl
S ole o b ot Lo Yh cas L gl ) 1,5
£90 dan ;o (ad 8o VF ol ddn ;0 (0,5 85w g 5,5
olez azan lacul g 4880 YY pous dtin ad o YT
C(VA) g ad s Fo o au

u_:)>])‘ A celw FA ksbliw.’l.o)." Sl gy
e slaghge ((2Lesl celu A g (s anl>
/655 oo 10 Gkl (Blio 9)0 B3 dlg 4o
ot (5 $157 05 (oo U0) ol g (5 o LS
Slasinne yid (oo F Gl a0 (625 095 0
4B )90 Bece S Loyl Loy (9>
30 ey w0 gillas ai s Ve a0

(Lyouly) yS5LET JIgi ) Jgu

Gene Forward primer (5-3")

Reverse primer (5'-3") Productsize (bp)

PGC-1a

CCCTGCCATTGTTAAGACC  TGCTGCTGTTCCGTTTTC

161

a4



OhKen 5 SEE Slay

oolinl Lapize o adal) (e Sl 58 O9ir
5 Yo aseus SPSS, 81 o5 Lo ags (gLl bl .o
..\_n))f'nl_?u‘PS 0/0(5 ‘_g)L)LL.x.c E.E_m)é

&5 0052 srle (o sty 1 6y ol Jonls

Srle 22 (pp Sl s Shig-gyls gl il nosls
aseien | o .o oolaiwl (e gyl 5l L uily)lg
Srle 2 6ol g eesls aig Gage (sl oot
9 Laosls )bl Judod 9 agio j5laiaas (Lo iyl
a8, o rsibyly ko 9easl 51 Loog S oy dnnlie

el o )18 aghy  (Siaen sl 5l izmen 5 (S orind 0303l 9
4 Mo o S 9o )0 PGC-101 ¢5f Ol § e & y0u <o < 039 S s Lt 0y luilias! Byl g (pKilse . ¥ S
Sgilio pydim
(29I (e @S Splepgrae S plle 1S 09,5/ iz
YO/OVED/Re  YA/YSEF/0A Yo/T¥s/fo FY/\Y£E/VA i o/ 555 Criml
Y/f40/YY Y/510/Y0 V/$ e/ AN AN SMasPGC-10, 55 s
YY/NA£A/YA Yo/oY+A/\Y AY/TEY OF/eYEY/YF i oo/ S o) JgyadS
SA/YorV/ED  YY/\WEV/YY WY/ /0 £Y/\Y£ /04 i oo/ 5 o) S (55
Yo/\Y£Y/AA VA /oY /oA YA/Nox0/YE YA/4£A/EA (i (owd/pS ae) LDL-C
YANYEY /YO YY/YORV/SY Y\/Y£A/ o £0/0£A/0Y (i) (/a5 Jwe) HDL-C
\AY/YVEYY /NS VAB/VY£Yo/oY YYO/YY£YA/\A Yo\ /¥AEYA/YY (i o/ o5 o) 55915
\WAAEIZN \WASETYAM £/Voxo/ VY Y/\to/SA (i koo 7 2,5930) el gund]
YAo/FarFY/VE  YFo/YYEEY/NE FYY/YO£0V/AR YoV /YYEYA/VY Jsl azan () O
FEA/YELYD/AA  YEO/YYEVY/EA YA6/Ya£FY/14 FIWV/YELFA/AS JERPETIN

Oty (Smmsa ety 903l 4o 4z g3 L ynizmon
alal, PGC-100 o35 olo b ool adble ol s
AP=o/o) a=e/A) 3yl Jloline o

GpSazi g S

e dzin ot ol plis ol aallle gols
oy wbale g PGC-100 ol duass 9lis g (swglas
JrS 05,5 s S (pyed 05,5 50 55 |y (el
i g 0lo (Bl lsline jo b 4 Sgalie pg)ains
Cmres 095 0 pals 95 (ol ol 4l Cl
352 (529145 (3 09,5 5V (5 lobine jolo 4 gl
oyt aslllae )3 2ol ogh gl b gaon

Ored (Ba 99 1 aapliie )3 (YoIA) 03l e
5l b sy (2he slaise s (29l g (ool
0955 99 72 )5 Gl s PGC-10 s Loy il
aS J o canls colSs S 09,8 du o (ped
Slobine j5bo an (9l (mpe 095 )0 alidl (]

Basl 4yl S5 Guibyly Jolos ogol w2l
sloogS il 9 PGC-10L zglas oo (5)ls Lins
s (9] ol L (P=e/e00)) Blo lis gl g
$loogS ;0 PGC-10 ol a5 ol plas Sy
g (P=e/o)) ol ymyed ((P=o/o0)) cnglas el
A 2 05,5 L dnlin 3 (P /oY) s Jy 28
o>l ol e g 3l (g)lo Lise cglas « SJgolio
YRR RVNIION EUTCHNW PP ECRNITL FYSE S
AP=o/0Y) 0gu piin (g)lolins
aS ol L S5 rpmel s (Lol opdle
095 o3 «(P=e/0)) (29l oyl SLmog)S 5
55 Gl s 1P/ 00) @l J5iS g (P=o/o0))
slobine job as  Sgalie gy J5S 09,5 L aplie
D9ldS b (pe 095 93 (e 1092 YL
O] Ol 45 (61a0sS 40 0005 caliie (g lolins
A(P=e/00)) Do swglas 09,5 3l iin 9l 05,30

Yoo



Y o)l.o..i’.o /\a 0)93 /\\C°\ uL....M.’L)

S cadlad g 45559 (S590gurd i

5 ol Slayes 5l (ol Sl slaglo aohsl
oS 5 land & aly (b pane 3oy 51 ol
3585 PGC-10 gl (il g dgo9ell g 9
it (29l 5 (soglad Dlipyel dnsy o a5 4n (YY)
Jbd g (hae pLal (259 peedlS iloy g
lS o Jlad ccel asloljo 5 dgogellS ans
092 &5l 5L J2als 5 5LS dedgellS 5 sl
S AMPK s Jlad el pal oyl 00, S0 sk
(AYY) 353 0 PGC-100 cibalé g 5Ly 2okl 5 SIRTI
B2 lrons 3 (g3ludled SO el e HIIT
o yeie 45 35 0 Lo gSOlS Loy (S0
299 Jolge oot JUad o 50 9 cAMP 2ol
5CAMP) & wls ;olic 4 ot 55, ,CREB)
39(YY) 053 o PGC-1a Lo yialidl el colys 5o
6855k L PGC-lor elale § ol bl ably
ool s gl yo (Sl slaglyx Jpuss sl
99 725l (3L (g Lajls (S5 9 ATP slans
ol (o9l g (9l (el 090t

PGC-la ymolidlools lis o ragis 00 (ggmw
9o FNDCS (ol ordgp (iahdl cmrge
SNae slo Jolw cLae 5l ool FNDCS JgSga
ol 3ls ol pL L ol (i g sasansa
Jsg0 2les,S” yo)iS il lallas . (8) 05,500 (93
sy PPAR-0L (sLovons s s oo adgs oyl
o8l Bk 5l g vt Jrate wiiw oz <L
St (S ltmogrndl Gt sl ogd Laoniy S ol Ol
Josdse colpogdle - (0:F) wiSn LAl (g
=30 PPAR-Y Lo yiolidl gobo 5l asles oo cyminol
9 b (o7 <3k gl 3 UCP-1 ol (22l
O Joas Wl g 28l ol b0y (slsme ol
MAPK P38 (sl e 3yl 51 (slog3 y> cadl 4
Ol b gl 0,Shee ool L(YF) 05,5 ERK
5 O 0 S5l il g o (Sdslie o Jlesd
i Ol ag a8 ailie oo (g SRRl cles o
A 5o (Slgplia sl gylon Gleyd 50 Gl dpae
Pl sl b alsies (il «rizead 09 die 4z S
a0 2o PTEN 5050 0l i2li31 5 PIBK il o0
(YD) 98,5t o)z S8l s (glogd

goate abaly p ol e laadljl oo (S
PGC-10 055 Ol b iyl il i (o line

GRRgR 50 (1) Sem (seglad mped 09,8 5l YL
529 el 4an WY 5 (Yo¥o) 5o 9 (SN
Sl =hme slagige 1o OlSils 59y 29l
PGC-100 sl g ooy eyl cdale polidl eels
3595 Jrem 09t 5 3,51 ange ilidl s UCP-I
9L 09,5 )0 Slsline o b o Slnis (2l g ans S
ABle (g 31 (1) S92y (soglaS 09,5 4o Cand
9 peyy bawgd 45 Shagh )0 yol> sleadlh L
a5 35 oyl L Lnasily ety oLoil (Yo F) o, S
by (598 5 (goliinsl (oS5 oyed 428DV 5l Gy
b 20l oy il gl Lty Ol
GBS (YY) OhlSees g 90« izman - (10) 0S5 o
610l juonss (50090 (9l (el dsan e A5 S
sl Jlad s Qg 010 (sayms (riasel b 5o
loasl sanl Izl Ls (Vo) cal 05,5
53 ol ol gy slaasdlb b 358 Jiagh 90
Lo ogayl Sl (Solel a5 (559 11,5 £ 45
OhBeas g puedygs (idgh )0 45 (sl a5 o adl o
L (55 el Sl3yly 8 5 ollas (slo Sagayl 51 (Y
GR350 § Ay 8 Olopo oy VO-FO a
JL 5 oIl sla Sogail 5150 (YoIT) 8o g g
8 (o aioyo Ve as b (ags (29l el g
o5 50 aS Jlyo caul ool oolil an i
Sglie pyims 40 de (o sla e 5l ol
Folibe o b coglad inpedogai 909 Jlad ot g
Qo-Yoo ads b (29l (el § didion Casyms Sy
29 0 oo litw] dion Ce s o)

Lsba a5 coul Sk oldlas gl
pb g e b (gl g (ooglas (239 slacallad
3l eyl Lol coms o i3l L, PGC-10 5Ly (5 peKonii
PGC-100 g9, okas o2 gMRNA | el )38
H(A19) 33,50 5L (93593 S olie & sy

35 ol s il JLsd sl so0mse slo, S5
oud olgin (9l g ceglas Wl yes )31 0 PGC-101
AMPK/ jpn ¢« Sl o (6o po 31 (SO 2
oud ol a5 (glases 4 sl SIRT1/PGC-la
Y o9 85 8as g edas HIIT Sl el > ]
Lol cdlad gNAD mlaw iolidl 51,0 SIRTI)
e 45 b Siobd AMPK an aly 5Les

ol ogde 05,5 o PGC-10 oyl coio pilass

Vo)



OhKen 5 SEE Slay

o)

1. Saklayen M. The Global Epidemic of the Meta-
bolic Syndrome. Curr Hypertens Rep. 2018; 26:
20(2):12.

2. Stout MB, Justice JN, Nicklas BJ, Kirkland JL.
Physiological aging: links among adipose tissue
dysfunction, diabetes and frailty. Physiol. 2017,
32(1):9-19.

3. Wang N, Liu Y, Ma Y, Wen D. High-intensity in-
terval versus moderate-intensity continuous train-
ing:Superior metabolic benefits in diet-induced
obesity mice. Life Sci. 2017; 191: 122-131.

4. Baskaran P, Krishnan V, Fettel K, Gao P, Zhu Z,
Ren J, et al. TRPV1 activation countersdiet-in-
duced obesity through sirtuin-1 activation and
PRDM-16 deacetylation in brown adipose tissue.
Int J Obes. 2017; 41: 739.

5. Bostrom P, Wu J, Jedrychowski MP, Korde A, Ye
L, Lo JC, et al. A PGC-1a-dependent

myokine that drives brown-fat-like develop-
ment of white fat and thermogenesis. Nature.
2012;481(7382):  463-468.

6.Aldiss P, Lewis JE, Lupini I, Bloor I, Chavoshine-
jad R, Boocock DJ, et al. Exercise training in obese
rats does not induce browning at thermoneutrality
and induces a muscle-like signature in brown ad-
ipose tissue. Front Endocrinol. 2020; 20; 11:97.

7. Lichtenbelt WD, Vanhommerig JW, Smulders
NM, Drossaerts JM, Kemerink GJ,Bouvy ND, et
al. Cold-activated brown adipose tissue in healthy
men. N Engl J Med. 2009; 360(15): 1500-8.

8.Afzalpour ME, Ghasemi E, Zarban A. Effects of
10 weeks of high intensity interval training and
green tea supplementation on serum levels of Sir-
tuin-1 and peroxisome proliferator-activated re-
ceptor gamma co-activator 1-alpha in overweight
women. Sci & Sports. 2017; 32 (2): 82-90.

9. Shirvani H, Arabzadeh E. Metabolic cross-talk
between skeletal muscle and adipose tissue in
high-intensity interval training vs. moderate-in-
tensity continuous training by regulation of PGC-
lo. Eat Weight Disord. 2018; 25(1):17-24.

10.Norheim F, Langleite TM, Hjorth M, Holen T,
Kielland A, Stadheim HK, et al. The effects of
acute and chronic exercise on PGC-1a, irisin and
browning of subcutaneous adipose tissue in hu-
mans. FEBS J. 2014; 281(3): 739-49.

11.LuY, Li H, Shen SW, Shen ZH, Xu M, Yang CJ,
et al. Swimming exercise increases serum irisin
level and reduces body fat mass in high-fat-diet
fed Wistar rats. Lipids Health Dis. 2016; 15(1): 93.

12.Rostami A, Tadibi V, Behpoor N, & Ahmadiasl
N. Comparison of the effects of eight-week en-
durance training, resistance and garlic extract
supplementation on MDA and TAC in rats with
metabolic syndrome. Med J Tabriz Uni Med Sci-
ences. 2016; 38(4): 40-47. [In Persian]

oolol et s Yool 39 lymo sl o9 0
29y (g mred 150 il il J¥e
ssalil 355 52t PGC 101 00 isS” JLsb (Lol
(33,5 PGC-100 (g3Ldlad g aiSlgs o 45" Lolse
iz et Sy el Lt g5l ol sty Yoo
g a5 s el

(oS 05 93, a5 0l LS raghy (ol s
s gl g PGC-100 (5 ol yloline iolidl el
ol (5 e 9wz p el ou ]
039 y5)loline (o9l (yyed do S St i
9 =09l Wlinped aS 050 S laie o Kighy oo
e e Glayne (g3lal ol oyl 5l gl
alox 5lLa 2 bale (20 g PGC-10 o5 Ol il
o> <L 3 PPARGL PPARY (55,5 JLsd g il
Blaie 99,5 co Sl e ,oPPARP 5 slogyd
Somrd ST gl ol vl oo
DT (399 IS oy 58 o sl g
o295 50 Jloepll (A YO YY) b e ielS
aisbe ooyl 9 PGC-100 (gws oyl Jalge ol
s B et yglate 43 UCP-1 g PPAR .FNDCS5
oanid homiw (9l g (swglad linred gl plo
G35 Odge (At g (oahad dnogs gyl el
Slalllas weils aiey o2l )5 =50 Slepslo
b oo ol o iy

(o3 050 93 7 45 S lgS oo o (IS He b 4o
St sl g Ol Gl Gk 5l (gl g (gl
9t > Uiy ol g ol cbile 5 PGC-lal
Fie Sdnlie praiw 4 ol Sl el
Oy 2l Gieagin gl (wluly iz e ol
c el 00gs Saiedg (gl (myed Ao Camd (gl
h oty (29l Sliped Glosi e <39 s oll 2
Seligiogs [y 50 sl lil 95 S Olge 4
3ol Olayd 5 58 9 O 39 9 35 Jobss
eSS (Splie S g Lagslew

(10y08 9 Sid

pode o isls wllg> clf_.:;:.La)’nggx.wl;’ procaw 5
9 4std 5o (olen 9 S s 4 plaaly (Sea
o=l ories S (e slagise )l
s o ol allas

YoV



Y o)l.o..i’.o /\0 0)90 AAG) uL....M.’L)

S cadlad g 45559 (S590gurd i

21. Chau MD, Gao J, Yang Q, Wu Z. Gromada J.
Fibroblast growth factor 21 regulates energy me-
tabolism by activating the AMPK—SIRT1-PGC-
la pathway. Proc Natl Acad Sci USA. 2010; 107:
12553-12558.

22. Fathi A, Noorshahi M, Haghparast A, Hossini
H. Effect of eight-week aerobic continuous and
high intensity interval training on levels of SIRT3
in skeletal muscle tissue of Wistar rats. Sport and
Exercise Physiology. 2016; (16): 1277-1289. [In
Persian]

23. Schnyder S, Handschin C. Skeletal muscle as
an endocrine organ: PGC-1a, myokines and exer-
cise. Bone. 2015; 80: 115-125.

24.Yan M, Audet-Walsh E, Manteghi S, Dufour CR,
Walker B, Baba M, et al. Chronic AMPK activa-
tion via loss of FLCN induces functional beige
adipose tissue through PGC-1o/ERRa. Genes
Dev. 2016; 30: 1034—1046.

25. Schaalan MF, Ramadan BK, Abd Elwahab AH.
Synergistic effect of carnosine on browning of
adipose tissue in exercised obese rats; a focus on
circulating irisin levels. J Cell Physiol. 2018; 233:
5044-5057.

26. Manio MCC, Matsumura S, Masuda D, Inoue
K. CD36 is essential for endurance improvement,
changes in whole-body metabolism, and efficient
PPAR-related transcriptional responses in the
muscle with exercise training. Physiol Rep. 2017;
5: 13282

27. Mohammadi P, Azizi M, Tahmasebi R. The ef-
fect of 8 weeks of exercise training in hypoxia and
normoxia on irisin levels and insulin resistance
index in overweight men. Sport and Exercise
Physiology. 2020; 13(2):87-95. [In Persian]

13.Nakhaei H, Mogharnasi M, Fanaei H. Ef-
fect of swimming training on levels of aspros-
in, lipid profile, glucose and insulin resistance
in rats with metabolic syndrome. Obes Med.
2019;15(6):100111.

14. Lee MO. determination of the surface area of
the white rat with its application to the expression
of metabolic results. Am J Physiol. 1929; 89(1):
24-33.

15.Chizuko H, Toshihide Y, Akinori K, Kanji Y,
Akira Sh. Growth Hormone Administration Con-
trols Body Composition Associated with Changes
of Thermogenesis in Obese KK-AyMice. Open
Endocrinol J. 2010; 4(1): 3-8.

16. Ghezzi AC, Cambri LT, Botezelli JD, Ribeiro
C, Dalia RA, de Mello MA. Metabolic syndrome
markers in wistar rats of different ages. Diabetol
Metab Syndr. 2012; 4(1): 4-16.

17. Bedford TG, Tipton CM, Wilson NC, Oppliger
RA, & Gisolfi CV. Maximum oxygen consump-
tion of rats and its changes with various exper-
imental procedures. J Applied Physiol. 1979;
47(6): 1278-1283.

18. Chilibeck P, Bell G, Farrar R, Martin T. Higher
mitochondrial fatty acid oxidation following in-
termittent versus continuous endurance exercise
training. Can J Physiol Pharmacol. 1998; 76(9):
891-894.

19. Khalafi M, Mohebbi H, Symonds M, Karimi
P, Akbari A, Tabari E and et al. The Impact of
Moderate-Intensity Continuous or High-Intensity
Interval Training on Adipogenesis and Browning
of Subcutanecous Adipose Tissue in Obese Male
Rats. Nutrients. 2020; 12: 925.

20. Huh JY, Panagiotou G, Mougios V, Brinkoet-
ter M, Vamvini MT, Schneider BE, et al. FNDC5
and irisin in humans: 1. Predictors of circulating
concentrations in serum and plasma and II.mR-
NA expression and circulating concentrations in
response to weight loss and exercise. Metabolism.
2012; 61(12):1725-1738.

VoY



&8

49 \YTAN &

tXSEP

Journal of Sport and Exercise Physiology
Summer 2022 / Vol.15 / No. 2
Serial Number: 29, Print ISSN: 2676-3710

Managing director: Nourshahi Maryam Editorial Board:

Editor-in-Chief: Ahmadizad Sajad Ebrahim Khosrow (Shahid Beheshti University)

Managing Editor: Jafari Afshar Arjmandi Bahram (Tallahassee University, United State)

Associate Editors:

Ahmadizad Sajad (Cardiovascular and Circulatory) Ahmadizad Sajad (Shahid Beheshti University)
Bigdeli Mohamadreza (Shahid Beheshti University)

Jafari Afshar (Biochemistry and Metabolism) . . o
Tartibian Bakhtiar (Allameh Tabataba'i University)

Faramarzi Mohammad (Sport nutrition) Tadibi Vahid (Razi University, Kermanshah)

Shaykh al-Islami Watani Dariush (Sport Physiology and Exercise Science) Tafari Afshar (Shahid Beheshti University)
Rahmaninia Farhad (University of Guilan)
Nourshahi Maryam (Nerve and Muscle)

Rajabi Hamid (Kharazmi University)

Scientific Editor: Jafari Afshar Sheiykholeslami Vatani (University of Kurdistan)

Persian Language Editor: Jahangiri Fatemeh Faramarzi Mohammad (University of Isfahan)
English Language Editor: Hasanlooie Hamidolah Kordi Mohammadreza (University of Tehran)
Page Designer: Mabani Masoud Karegarfard Mehdi (Esfahan University)
Office Affairs: Zarekar Tayebe, Nosrati Tahere, Mirzace Zahra Miladi gorji Hosain (Semnan University of Medical Sciences)
Website Manager: Sheikhi Sirous Nourshahi Maryam (Shahid Beheshti University)
Publisher: Faculty of Sport Sciences and Health, Shahid Beheshti Address: Faculty of Sports Sciences and Health, Shahid Beheshti
University University, Shahid Shahriari Square, Evin, Tehran, Iran
Scientific-research rank: This journal has succeeded in receiving Postal Code: 1983969411
scientific-research license based on the letter of the Commission for Fax: 02122431963
Review of Scientific Journals of the Ministry of Science, Research and E-mail: joeppa@sbu.ac.ir

Technology No. 161681 dated 12/11/2011.

International Standard Serial Number: 2676-3710



	Untitled-2.pdf (p.1-7)
	01.pdf (p.8-16)
	02.pdf (p.17-26)
	03.pdf (p.27-35)
	04.pdf (p.36-47)
	05.pdf (p.48-58)
	06.pdf (p.59-70)
	07.pdf (p.71-82)
	08.pdf (p.83-90)
	09.pdf (p.91-101)
	10.pdf (p.102-110)

