A4

2024 (Autumn), 2 (3): 26-31 Received: 2024/9/5
DOI: https://doi.org/10.71702/eps.2024.1200655 Accepted: 2024/10/31
Research article (ISSN: 3060 - 6306)

Journal of Physiology of Training and Sports Injuries
(PTS1Journal@gmail.com)

(zanjan.ptsijournal@iau.ir)
https://sanad.iau.ir/journal/eps

The effect of interval training combined with beta-alanine supplementation on
physical fitness factors in male futsal players

Elham Fanaie!, Elham Afshari Goshnizjani!, Elham Eftekhari?

1. PhD student, Exercise Physiology, Sports Medicine Research Center, Najafabad Branch, Islamic Azad University,
Najafabad, Iran.
2. Assistant Professor, Exercise Physiology, Sports Medicine Research Center, Najafabad Branch, Islamic Azad
University, Najafabad, Iran. (Corresponding Author). Email: e.eftekhari66 @gmail.com

Abstract:

Futsal is a high-intensity interval sport that improves athlete performance through the use of specialized training programs
and the consumption of appropriate nutritional supplements.

The present study aimed to compare the effects of interval training and beta-alanine supplementation on the physical
fitness of futsal players. Forty people participated in this study. The subjects were randomly divided into two equal groups:
high-intensity interval training with supplementation, and high-intensity interval training with placebo. Agility, aerobic
power, and anaerobic power tests were administered to futsal players in the pre-test and post-test. The high-intensity
interval training program consisted of 10 repetitions of one-minute running at 90% of maximum heart rate, with one
minute of active rest (running or walking) between each run. Beta-alanine supplementation was 6 grams per day, taken
30 minutes before and immediately after exercise. One-way analysis of variance was used for between-group comparisons
at a significance level of 0.05.

The results showed that aerobic power improved in the high-intensity interval training and beta-alanine supplement group
compared to the interval training and placebo group. Peak anaerobic power was improved in the high-intensity interval
training and beta-alanine supplement group compared to the interval training and placebo group. A significant decrease
in running speed was observed in the high-intensity interval training and beta-alanine supplement group compared to the
interval training and placebo group. Therefore, using a high-intensity interval training program due to its time efficiency
can lead to improved physical and motor performance. In addition, combining interval training with beta-alanine
supplementation can be more effective in affecting physical fitness.

Keywords: Interval training, physical fitness, beta-alanine, futsal.

How to Cite: Fanaie, E., Afshari Goshnizjani, E., Eftekhari, E. (2024). The effect of interval training combined with beta-alanine
supplementation on physical fitness factors in male futsal players. Journal of Physiology of Training and Sports Injuries, 2(3):26-31.
[Persian].

OV VEY 50l s 0555 sla sl 5 0n pod (505055 anlilad


https://doi.org/https:/doi.org/10.71702/eps.2024.1200655
mailto:PTSIJournal@gmail.com
mailto:zanjan.ptsijournal@iau.ir

Yv

Yool — ¥ 5,90 VEYI210 iedl yo &b
YV-Y5 :pao - 1FY 50l VY IAN iy &6
-7y ) AJlio

Conlluigd ol o (Slouwr (Fobol Jolgs y2 ui¥Tls JoSo b of yod (219L5 (2 poi' U6

Tyl pledl ) Giler S (gLl pledl L oL

Oyl bl Cazs ¢ oMl of3T ol8ils bl cazs axly ¢ ) yg do lahio 55 1a ¢ 5555 (65952 78 €5 5SS Gzl )
Olpl bl cass ¢ gkl ol5T ol&isls bl oz ol (o9 b Dlaamd 35 e o 059 (S5l 9s e ¢ boliwl Y
e.eftekhari66@gmail.com :sg oSl s 0] (Jgiuns boinn o)

foduSy

g s 8059 8 Slas

50 5 Feoolow ol all Jlssd (LSo5L Slems (Folol 5 VIl JoSo 5 (o9l yped 5ol dnlio Baa b ol iagh
Do b sl e 5 oS 9 Yl Sad b gl (2 a8 (S5ls 09,5 50 r (Bolal & jg0s dla Gogesl s S oS 0 ey ol
b a8)S Jlssh LSl 5l ogesl s 093l G 20 183l 2 Ol il OIs e Silr laigasl o s Laigls 5 VL
SS g oy ya o aS vgs Ao B lo wo 0 Ve L slaads SO e JIST Ve bl YL a0l o e 4l
9 ool 3l B a3 Ve aS 0y 39, 50 0,5 il oliee 4 VIl JoSlo 000,85 Llod (38, oy b s g0) Jlad ol il 4B
A oolaiwl /oD (ghlo cre maw (0 (29,5 s dunlie gl anl, SO il ly Jdow g, 5l ol B pan (g el 5l ams aloldd
C.]a.wu,u.bls uﬁl) Sgape Lwa)lojb_;jt.: u.ifo.: 05;4.: mwﬂb LJ-A&A BYL, u.\...ula@ab UJ)"” 09;)0 ‘5)‘9'%@015" Cs‘
s oamline Laigls o 29lis (2 y08 09,5 4 S (VILy JaSo 9 Vb Sl b (gl (e 09,5 50 (p90 s 50 (5l Shxe
33,5 e Sy 5 Slewz 0 Slas dguty 4 Blg3 o yloj 50 (sl IS Judods YU Sl b gl oy e a5l eolasil ool ol
3l 5 ge Glawa (Solel o5 10 il oo (VI JoSo b (5l (e S 5 el 2 osdle

ye oz Folel Jalge 1 VTl JoSo b olyan gl o pod 5ol pledl e Slid (o el spledl o Sl jurtS (s Ll saledl o L op0liiuel oguds
FAYZ Y O FY 50l (o5 slo ol 5 0 505 (S50 b dlibad . Cenlusod

OV VEY 50l s 0555 sla sl 5 0n pod (505055 anlilad



YA

e JUid 4 Bl ol omizen VY 0)ls (6 ST0s ey s
Sy a5 w3 sdaliie 13 ollg 435290 50 (o (29lS
4 ey Oloj Gl o ey gl a3 5 VIl
L8] 55,5 o diin 1) slo oot o Sws

ool | oo TYL S b o 59 el 358 45 1l 4y drgs
Orred S el Sl (e 4l 0al b alie (2o o5 slaaali
S 5o ol ol olyes 4y 1) Gae aily 5 0bsS slas )55l oS ol
Wlgs o VI alo 5l 3,5 sloJoSe 5 oot l a5
ol 6Fp ol plbaled Glaiz 9o 1) ead S slags 551w
485518 aalllan 390 (VILG JoSo B pan Lol pon (20 yed 09t
oS o9t (l (65 0 1o 15U e 4 oo Slaidy 5 Sl
Sz 208 3l o3lel ad yo (LIS 555 5 lye (51 Wil o0
3k g 5 602 e

95 09y ¥
~oseilote b b Sl oS 5 e de i ey
et Jish Gl ) 557 (53 5 05,5 ot 0903l
2 e olawr o Lol diedan g (o yiwd ;0 Oygody lea o
i) iz 510 fno ol 5 o iy Ceandlissd
pas g o8 slas Lo 4Ll pae FA-YY S0y 00gi a0
05,5 59 ;0 Bol—ai Oyg—ody 5§ bl (g9, SIS 4y Sl
5 oIl JoSo B yman b ol e Vb it b ogls 0 pd (s5lane
A (g diwd Ladgsle Brae b oljer Y Gals Y (gl oy yed

039 998 G pSojlwlY
Gy ol jpis cole Ko Sk S93ly 9 g 28 oK o
2 el s 5o b gel S 000 5 eolil 39 9 98 (5,505l
S95 S 9 g cwbin old JBlas b as o Loslas @oyﬂ 3
o b o jlinel 08, So b p S okS @ 9 05 18 5515
9&_9[.0 O yg0 mo&uéds)uﬂﬁfujwdw M‘j} ‘5;)9.0)1
Lgo @ (59, Gslome jsb 4 ()39 45 (5 sbay il oo 25 LS
40,808 5 Culi 0,8 1 (g9, growad oSws aily) g ol ool s

a0 b et

Sl (5505 0311 V.Y
o Lzl ety po 00 slal 4y (oL o 5srll (Sl (y503]

Aol o (S a5l cnal iz (sl yesiyS 5 355 ctim ol
SemdlSgd 09 e YT 3 (L Jaw g 3595 ,lez) 500 5l lajigS
Aol Coons 4y o) SASG 5150 (e (555 50 sl d gy (Sl ol o
abaii 3] g oas wil 393 (gl 5l s ¢ SigasT olajd L g (g9,
Sep fSIa L g oad aiiie &S (IS > s e ;0 9 D)l |

doddo .

b OLh=35,5 0 Shas sl )| sl (Al (2o ped slo s,
Loy (i o3 (sloogeds 51 Vb Sod b glis (o3 Sl 00
St 2 Sl ke LS ploj 50 a5 Cen | Jlu S8 b ala s
Glwand Lo 4 Vb wus b sl o o5 sl [Y] el ol pon
e g ieolel o Jluisd g JLish okug 4 58 slosh) s
i sbbog i Iyl 08,5 oo (o9l Dl yod 4y o IS5 g
bl slaaisy o 39 b wilyiee 4 ol onds (Brne iglis (o8
ool V] s 3 1at Galises slacsas b o gs cilisee slap 8 40 4
Sl 1y Cnyed oge 5l ool oo Kty a8 el J> o
DY AY B wles,5 dhog 15 St ois sloasls d9u

phael Ao (6550 a5 Cewl ZSTas L YL ol b (o855 (JLussd
ez 09— o0 (ol 65158 o semd il (518 s 5l )]
(Solr e Dlde 05 gl 4 el SLS 3L wiejls o JLwsgs
=9 Jluigd Gh)y9 bl (ae Culiinl y ¢ pdy Slasl (Jolss
LS > 1 5 358 o alnil YU ot b aS ol 55,5 collad
Sz bolyar e 5l b slagags Jolis a8 o T oglits
o 03ls yLis B pan (yimenST puitens sla byl o [V] wsl o
e BO L O a5 aily b Jlusgd LSk o ol
O3 it cudyb anled clad aido po 50 0 SelS 5 5
0O 5 Y iy & glad o slacen JLigh Jlis ) (slad > s
Jlesgh oS3l bl 5o 5 1] 0 dido 12 j0 p F5LS 5 1) (s
WS oo Sl At B Glpe we 0 A YL glacas s
ebedls sl aels (Jlsss 3 a5 ols oles leazsly o) (4]
L8] ool g o slogyangs b YU s b oglis

S Ly 0390 ¢ 55 Sl o3 S, 55l 4 az i b
Sy bz o859 08 bee sl ,1 sl (L8559 SladeSe 5l LSS 559
S oo o3liiasl G yad 3l mp i S92 5 (e Sl |
Ot dmdz an by 50 & 5, Job 50 IS0 ,9 09l se Sl a5
s o 5 45 Sl 259 JeSe sogs VIl VA O o] a5l o
F e Sbe G 9 Sl pg o sl 8 g slad > (S 5 )
o Sl aines (2 (Hlde (i)l Sl (Dde (nj9i S
et —talS oo ool alax 5l (Sojslsnsed GBS paix
L) ae sladsho (59,9 50 680 85 5 (Jobo ponlS ol
Gl g oo ool codled paS playdazgi b ojls onge 5
b i 50 SHler (@ Gl s Sl G390 O Gl Ol
s Job 5o GVl JaSte a5 csl oads (51557 il oo 095
i e G201 g 390l S8l s Vb ot b gl
Slags 5 Shee l33l )3 ogew Ylim| a5 598 o Slas ras

AV VEY 50l D55 s sl 5 (a3 (55805 58 aslilad



Y4

630 (Sl slagges] (w5 slogasls 008 JaeSS oaisS
IS G Corm 690 5 il 9 Silse Gl e Tl
O53lm 9 33Tt Olsie 4 0L )0 5 (el SSSgp £9,—
03,5 93 & (Bl Ojgody GEALS ES 8035 (5 S0l
oS s JoSe Byman biolen Vb Do B b (kS (a8 (g5l
S 4y (el Aol a3l el Ladg)lo b ol jo YU oot b glis
VT Lo JoSe B pume o ) astan |0 dd> 4w Slg b asin il
YA L5y atin 28 0L Sl G w052 555 00 005 20 Oliee @2

Al 1yl Sl 5550 (sl yae ] Toaxe cal il el

Wools Jodexi g 435 V,Y

5 xS hpogi Lol glagas s 5l baools Lelos 5 a8 (sl
s oolitl ooy 5 5L Conma (sla F5g o oilil Sl
sl (a2 5 Shig = g5mld 903l b Loosls e (05 (rb
sl al) S (bls 5IUT Ggesl 5ot 0l gl gesl L L
& 03051 3 (2355 0950 Dl G sl g (29,5 e Al
S5 b 9ol 5l losie Dyge 0wl eolit T at on
SPSS 1531 5 31 eslit ol b (g Lol Sl aloms 4alS 0305 soliz
P<e1e0) e85 1,8 Jdow g 4525 5,90 TY asens
b aisl ¥

0355 (ALl 5 (139 B o SlaaFlE Jlne Blyml y (1 SCls
bl a—wlonel ) Jgaz 10 05,5 50 S8 4y o Soge)l Sy
20 g Sla e (89, (19,0 Dlpss a5 sls LAY Jeax
(O 90 Sy 50 (5 loline Sgae (&Blg 0 5 0092 I3 gma 095 g0
O d—lile 0 09,5 90 12 50 (Sulz 9 ilen Ol wsSlsrie Ol
i Dsld 5 baog )5 (s 50 b ssmltio (y305] ey 5 0505
g lolias Ol 31 oYILG JoSo 5l oolaiw | a5 (glasgS @yt oamlinw
P ONgS S 5 SilsR Ol esilse Ol Slr p 6 pSed 2

el azils Ladglo b anglio

B o905l smogi jlol N Jgur

Laiglo 5 (2 yad 09,8 | Ha¥Iby 5 oy 09,5 e
15/11+1/22 23/48+1/22 (W) e
172/10+1/23 172/79+3/25 Gionilo) 03
68/35+4/42 66/06+2/23 (555 &9
22/93+2/10 22/15+2/13 S o5 asls
(s 2 pSokS)

abais I j5ae 5 o33sS (Jloe 5l (B3S l y AIS Gaugd 4 g9
WSS 3,55 plgie 4 ead (b ey g Bsie fegs S 0Ll

s g (6 S 031061 VLY
gl ool | e Fro e p (690 3l e ju (65503l (6l
l;g)uLc)SuM )‘J"’M M‘?Q)B)“OM u&w‘_g).o\.ho\ﬁ.ﬁ
ol il 0,8 0,65 led (b Iy e Feo il o e pu iSTos

90 lp 1y Heesl el pwl afBs a5l o oaisS CS 5 0l

S5 12l ol ples b 4

$3lg 2 ol G Seslil F.Y

s oolitn | g5lsm o Ols O Sl S 5 Slaniar 09051
s gl 505 0,5 3l o kb (s (550 T s S st
Al Ve Coe gy aleg o o a5 i (b ad e (b gl e TO
ses® ool 31 el 103,55, o 3l g 8,5 Bl ol
00,5 Al (slgn Gl ASTax €

Power = Weight x 1225+ Time 3

S3lgp Cad )b g mSojluil 8,Y

a oslie | ol i opsasl 5l s5le cud b (s pSoshl (sl
s glabg e b (gm0 Vo ps S atejli 35l ! 62!
29350 959y e Cumms 4 332 Shho (gl i L ogas] !
b lyeie Ve alo Bapgs Go lao gt L lojes (Gogej)]
00,845 ol b ol IS5 pglae &0t CiS 5 9 28 (nl g 03,8
oSy 5 28, oal gl Jgl dieds )0 s, (Sailely 5 (S
FogkS 4 Cepu L pgs aids )3 5 Sl feglS Cotn Sy b
o sl feglS o a4 pa Al log Celw
25031 45 55k 4 128l aalol yga5 (LG b g b 03533l g0
aw alols 4 Saal fos aslg b plejen |y 095 cuilyn S0
Wlse ¢y e Jlogd GlisT ol aziliz il ilins bolas g 2
Erae GieeSTegayd sl oolitul b ags oo (A5 aidly (Ll (505
b 0yl p adBs [ o SlS T ) (e w98 A

o293 212 Jolwe £Y
Slaoll—2l 5 silme sload @b 5l Gie lawgs Sle>1)8
OS5 8 aled S o plol pledal g JLnsst
9 s Szl ey 0)by0 g g 4 999 lajleae ul—ul
Sl (2253 £rb lavsly 5 @l 5 JoSo S rmae (SKsSx
el 5 i3 5l oy it o0ls BaiS eS8 4 B 5 oS
A al ool GanS w8 h LSy e a asl culs ) 08 s, S

AV VEY 50l D55 s sl 5 (a3 (55805 58 aslilad



0 lgin 595 50 VIl oSl )5 b B pan a5 ol las b
05 e 255505 Cadyb dgn e 9 WALy Hge 0 Slae 25
Dl 55 1, Vb Db b g5 e a5 (sl 5 3Le 53 59 31 [10]
BRRPR CESRL E RV IO FUSUINRR ¢ Pt 9] SO LY LI X PR
P35 59 53 oaaie Jelge S el b [VF] 00 8 L5555 slacls,
Sl ;5 (soge SR (2555 el oalh (3155 (Sons slo
008 5l ($BU (K cdyb Rl iz o )ls (S ol
Ssnt 50 O RUlF Jdo 4 aS )T 6,80 b b s 4y s &3,
I¥] w8 slin D yedgs puends Conlas

b )b g gl AT 06d oo Aoy el Cawdy s bl jo
JLassd 0Lk sl Y Sad b (ols (n yed 5l s Slsniar 5 s 5lo0
4 OV JoSo sl oolaiul a5 098 0 Aol (pizras 098 colatul
JB b b ud b a9l (nyed b oolyen 59, 53 05 7 ol
ooliinl coplpliy widy (o0 dgne ) S3lsis 5 S3l9n 0 Shes 2y
@ Oz Bl Ol ye 4z g8 9,90 (gilwoslel Glyg 5o JeSe cnl ]
ST RERVS RRERVNCR SENJC P ST U ST FISEY
oIl JaSe Sslice (slojps b pme 5 YU oot b sl Sl o3
a3 8 ) 3590 SIS 55 (Flee 5 Slow 3 Ses 59,1,
8L olay

sy 5 (orlin S s uam oS i 5 Vel s

..))‘J.; 999

&lw

[1] Abdullah Karim Al-Shammari, Z., Banaeifar, A.A,,
Zafari, A., Arshadi, S. (2024). The interaction of interval training
and whey protein on the ratio of testosterone to cortisol. Journal
of Physiology of Training and Sports Injuries, 1(1):39-46.
[Persian].

[2] Alexandre, P., Cristiana M, P., Anna Paola, T.R., P.
(2012). Female futsal players' profile and biochemical alterations
through intermittent high-intensity exercise training. Food and
Nutrition Sciences, 2012. 138-145.

[3] Amin Ahmadi, R., Haghighi, A. H., Hamedinia, M. R.
(2017). Effect of plyometric and sprint interval training programs
on performance and some factors of physical fitness of teenager
soccer players. Journal of Applied Exercise Physiology, 13(25),
197-210. doi: 10.22080/jaep.2017.1621. [Persian].

[4] Bellinger, P. M., Minahan, C. L. (2016). Additive benefits
of B-Alanine supplementation and sprint-interval training. Med
Sci Sports Exerc, 48(12), 2417-2425.

[5] Cassidy, S., Thoma, C., Houghton, D., Trenell, M. I.
(2017). High-intensity interval training: a review of its impact on
glucose control and cardiometabolic health. Diabetologia, 60(1),
7-23.

[6] Gibala, M. J., Little, J. P., MacDonald, M. J., Hawley, J.
A. (2012). Physiological adaptations to low-volume, high-
intensity interval training in health and disease. The Journal of
physiology, 590(5), 1077-1084.

ad )b G iyl Judoi (39031 gl ¥ Jgus

o— 09,0 o9l o ol G 05,5
55 | 55| Mz*SD M=SD 55 | e
e =
Jooy | 15/20%1/23 | 15/411/21 |’ j; Sz
[+ :
J--v | 15/47+0/63 | 15/62+0/98 | 7
Lasglo
N
Joo) | B5/12¢1/02 | 49/41x1/20 | 1T 7
R J‘&A 6)" 9
j+\ | 53/12:0/85 | 49/66:0/23 | 7
Lo lo
e s
J++\ | 610/10+1/09 | 570/10+1/08 | ° T | <7
ofe e JoSe Silse
oY | 5721140136 | 555/23+0/82 | * 7
Lol
Y | 61110 | 7/07£1/01 |’ j:; e
ofe e .
J--\ | 71260062 | 7/35:0/86 | T
Lesgls

S5 a9 oy F
Sone 4 Wiy oo a5 cwl Sy a5 a8 ey Y el b
59 08 yomie Cewdludsd USG5 o S5 g Sl slas Sles
YU oud b oS cpyed b oVl by oo 5l osliciul a5 Jl>
295 S3lsris 9 55lee o Shas 9 o k25 BB b Wl oo
a5 0, Vb Iy ok (3950 (88l adyb wilgs o0 59, 0 05 FIF G
ain ez [F] cul S 3L s b sguy «l i opl sy
NE EIY Y Lol VTl oo LoSe ol yad a4y uonds gl o o3
Olpe G95 dalse (B9 Silsra 9 3l 3 Shes 5, 50 05
Sl yes Jlos a4 Vil Jose [A] casls ot 3 candlaSay
e 5 g e lS et b Gl e (sl (S e
15 0y ol O 51 i o sloo Shas Sgege o 45 0B SHlac
63y Sl 03,5 (pyad Sl 50 59, YA Do glp eV o5
e p e S il el b Dac PH g 059518 (slgie
UPSIFESW I AR J (RCH PRYVINVEL JICK S0 I PN IRV 2N PN RN
5 9950 S (9l Dyl Db S5t o VIl JuSo
Folo Giogh gmls cul JoSo B pas pae b anglis )0 aude by,
b sl cyes b oo VTl JoSa ) oolial a8 ol olas 50
JoSe Bran 500 Vb Dol b o9l 0 e b sl 0 YU als
LSl sl 2 s il b e i S eIk
A DRV TP FRCHC N SR [ IS I ERT & JPUPTC SRR RTESTON I

AV VEY 50l D55 s sl 5 (a3 (55805 58 aslilad



AR

[7] Jebavy, .. , Balss, ,,, Vomackova, ,,, Szarzec, J., Stastny,
P. (2020). The effect of traditional and stabilization-oriented
exercises on deep stabilization system function in elite futsal
players. Sports, 8(12).

[8] Krustrup, P., Mohr, M., Amstrup, T., Rysgaard, T.,
Johansen, J., Steensberg, A., Bangsbo, J. (2003). The yo-yo
intermittent recovery test: physiological response, reliability, and
validity. Medicine & Science in Sports & Exercise, 35(4), 697-
705.

[9] Laursen, P. B., Jenkins, D. G. (2012). The scientific basis
for high-intensity interval training. Sports medicine, 32(1), 53-
73.

[10] Mehrabi, M., Abedi, B., Khansooz, M. (2024). The
Effects of acute consumption of BCAA,s on inflammatory and
muscle damage indicators following intense resistance training
session in girls professional athletes. Journal of Physiology of
Training and Sports Injuries, 2(1):1-11. [Persian].

[11] Milioni, F., de Poli, R. A. B., Saunders, B., Gualano, B.,
da Rocha, A. L., Sanchez Ramos da Silva, A., Zagatto, A. M.
22019.. Effect of B-alanine supplementation during high-intensity
interval training on repeated sprint ability performance and
neuromuscular fatigue. Journal of Applied Physiology, 127(6),
1599-1610.

[12] Nabavinejad, M.S. (2024). The effect of 8 weeks'
moderate intensity interval training on body composition and
cardiorespiratory endurance in obese teenage girl students.
Journal of Physiology of Training and Sports Injuries, 2(1):50-
55. [Persian].

[13] Roy, B. A. (2013). High-Intensity Interval Training:
Efficient, Effective, and a Fun Way to Exercise: Brought to you
by the American College of Sports Medicine www. acsm. org.
ACSM's Health & Fitness Journal, 17(3), 3-10

[14] Saunders, B., Elliott-Sale, K., Artioli, G. G., Swinton, P.
A., Dolan, E., Roschel, H., Gualano, B. 22017.. B-alanine
supplementation to improve exercise capacity and performance:
a systematic review and meta-analysis. British Journal of Sports
Medicine, 51(8), 658-669.

[15] Sedighian Rad, M., Piri, M., Azarbayjani, M.A. (2013).
The Effects of Short-Term High Intensity Interval Training
(HIIT) on Aerobic Power in ID Futsal National Player. Journal
of Sport Bioscience Researches, 3(10), 89-101. SID.
https://sid.ir/paper/240535/en. [Persian].

[16] Torma, F., Gombos, Z., Jokai, M., Takeda, M., Mimura,
T., Radak, Z. (2019). High intensity interval training and
molecular adaptive response of skeletal muscle. Sports Medicine
and Health Science, 1(1), 24-32.

[17] Vakili, J., Sari Sarraf, V., Khanvari, T. (2021). Effects
of High-intensity Interval Training on Body Composition and
Hormone Growth Agents in Overweight Adolescent Boys.
Journal of Arak University of Medical Sciences, 24(1), 136-149.
[Persian].

[18] Zare, S., Emami, A.M., Tavakoli Kermani, A. (2024).
The effect of seven weeks' intense interval training with caffeine
supplementation on explosive power and agility in basketball
players. Journal of Physiology of Training and Sports Injuries,
2(2):19-24. [Persian].

AV VEY 50l D55 s sl 5 (a3 (55805 58 aslilad


https://sid.ir/paper/240535/en

