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The effect of strawberry extract supplementation on some
oxidative, inflammatory and cellular damage indicators after a
session of exhausting resistance exercise in non-athlete women

Hassan Faraji'™™, Fardin mirahmad?, Avin Mahammadi®

Received: 2022/04/09
Abstract

Accepted: 2022/07/09

Introduction: In the present study, the effect of strawberry extract
on some oxidative, inflammatory and cellular damage indices
due to acute resistance exercise in non-athlete women was
investigated.

Materials: 14 healthy non-athlete girls in a randomized, double-
blind, placebo-controlled, crossover study in two complementary
and placebo conditions (height: 162.5 7 2.7, weight: 70.4 6 6.3,
body mass index: 2/2) 26.7 < 1, age: 24.7 3 3.5). Subjects took 350
mg twice daily for 14 days before a resistance training session
with strawberry extract or placebo (maltodextrin) supplement.
Serum blood samples were collected for total antioxidant
capacity, malondialdehyde, reactive protein C and creatine
kinase, before the supplementation period (baseline), before and
after a session of acute resistance exercise.

Results: Total antioxidant capacity in complementary conditions
before resistance exercise and after resistance exercise was
higher than before supplementation (p <0.05). Malondialdehyde
levels were higher than complementary conditions in placebo
conditions and in the stages before resistance exercise and after
resistance exercise (p <0.05). C-reactive protein did not change
significantly (p <0.05). Creatine kinase levels in placebo
conditions were higher after resistance activity than before
supplementation and before resistance activity (p <0.05).

Conclusion: The results of the present study showed that
strawberry extract supplementation may play a role in reducing
cellular oxidative stress and cell damage due to strenuous
exercise.

Keywords: Strawberry extract, inflammation, resistance exercise,
oxidative stress.
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Introduction: Obese women are prone to metabolic diseases due
to the amount of abdominal visceral fat and decreased muscle
mass. The aim of the present study was to investigate the effect
of 8 weeks of interval training with black seed consumption on
the serum levels of vaspin in obese women.

Methodology: 28 overweight women with a body mass index
above 30 were divided into four groups of 7 people, control,
supplement, exercise, and exercise-supplement, and they
underwent intense interval training for 8 weeks and 3 sessions
each week for 45 minutes. They performed for 60 minutes. So
that in the first week, three 4-minute runs with an intensity of
90% of the heart rate and in the eighth week five 4-minute runs
with an intensity of 90% of the reserve heart rate with 2 minutes
of rest were active. The supplement consuming groups took two
1000 mg capsules of black seed powder daily at noon and night
after each meal for eight weeks.

Results: The results showed that there was no difference in the
serum levels of vaspin after intermittent exercise between the
four groups of control, supplement, exercise and supplement-
exercise. (P < 0.447). However, there is a significant difference
between the changes in lipid profile including triglyceride
(P<0.003), HDL (P<.001), LDL (P<0.005) after interval training
between the four groups of control, supplement, exercise and
supplement-exercise.

Conclusion: Considering the significant decrease in the lipid
profile, it seems that intense intermittent exercises with the
consumption of black seeds can be used as an effective factor in
improving the lipid profile of obese women.

Keywords: Interval exercise training, vaspin, black seed, obese
women.
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Introduction: The purpose of this study was to determine the
effect of short-term taurine supplementation on muscle strength
and the response of muscle damage indicators and hs-CRP
following a session of intense resistance activity (HIRE) in
resistance trained men.

Methods: 20 men, resistance training (age: 25.60 + 3.33) years
and body mass index: 25.75 + 1.36 kg/m2) were selected as
available samples and randomly divided into two supplementary
groups. Taurine and placebo were divided. The first and second
blood samples were collected before and after the first HIRE
session, respectively. Then, the subjects took 3* 1000 mg
supplements or placebo capsules daily for 2 weeks and followed
their usual exercises, the volume and intensity of which were
similar between the two groups.

Results: The findings showed that the values of LDH, CK and hs-
CRP before and after supplementation were statistically
significant. The 1RM values of the chest and leg press
movements of the subjects of both groups increased significantly
after the training period compared to the values before the
period. The increase in the 1RM values of chest press and leg
press in the supplement group compared to the placebo group,
in the time after the supplementation period, was not statistically
significant.

Conclusion: It seems that taurine consumption for 2 weeks has a
significant effect on the maximum strength of upper and lower
body muscles, as well as the response of hs-CRP and CK and
LDH enzymes in resistance trained men after one session, and its
consumption is not necessary for resistance athletes.

Keywords: Taurine, Creatine Kinase, Lactate Dehydrogenase,
high-sensitivity C-reactive Protein, Maximum Strength.

Citation:

' Assistant Professor,
Department of Physical
Education and Sport
Science, Faculty of
Humanities, Rasht Branch,
Islamic Azad University,
Rasht, Iran.

24 Assistant Professor of
Department of Physical
Education, Faculty of
Educational Sciences and
Psychology, Payame Noor
University, Iran
(corresponding author),
ORCID:0000-0002-5693-
9442,

3 MSc Of Exercise
Physiology, Department of
Physical Education and
Sport Science, Faculty of
Humanities, Rasht Branch,
Islamic Azad University,
Rasht, Iran.

ISSN:2980-8960

All rights of this article are
reserved for authors.

Dashty. M.H. The effect of short-term taurine supplementation on muscle strength and the response of muscle damage indices and hs-
CRP after a high-intensity resistance exercise (HIRE) in resistance trained men. Research in Exercise Nutrition, 2022; 1(2): 1-10. doi:

10.34785/J019.2023.001


https://dx.doi.org/10.34785/J019.2022.524




R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
23

il 2 S ol 025l 8 5 oke ol | LDH
08 2 ol o P glacgld cad Gl Ly el
» (1997) " her 5 @SS (A0)ul o 2l
—a |y e il clle I3l G555 10 ) (Rios
PSP S9y p (Sied S ye B G el b
g5l lps a4 aiey b (@A) S )8
& o8 1y o glodske §l LDH 51 o S8l
My el Gln Jojsnss osasr Sl Ol Gemen S
L1y oy lassly sl ISl cMae &S0l 5 55
by Sloe osnlio plin oot (cilgn 0wkl ;5 exliul
SeSY el clale 5 B s anely ool b 1 o
(42) 5))5 3939 WS oo

% (S F(hs-CRPIYL colus L C 28Ty (g0
ot SRl L B > oles (S5gln 58 s padls
a3l lgie 4 hS-CRP (¢ )luw clalllas 15 (24)cas] oyo o
bolyd & cons a0l el lagwly (2L > (g pine
8 5 oS 01l 3y50 o loms b wlo wolgll sy
s Sen 5 Sy adlhs gbs Lolol 5 (43)cul
O 9 Lol (igtmd Ll lapasls (Ulsg )
cos b oal)S s sl jasls 5 pyw C STy
Sl a8 wl o G sl wad 85 clled b
oo b kb 4 gl 3 (Mas el 5 Skl ap
IS SlSo st 51 b de] el (38)l
bug & cwl GMas (21l g plS ujlisgiogs )
Joh celo 24 b ol cpl cud 9d 0 ayos K559
395 zol 4 el T2 624 1y g 4l il cld 5l e
@ el ) ey 5y T B S 5 b (o R (g 5 e
3 5B el goly b (e sl 095 (o 0 S5 oo
lae )0 SuwsSE ool ild b Bl oS cunl lagye (5,80
ldsSse > 5 LalSsals Gl 5 Sl Jl; wJy
(4435550 Lzt o

Scble p o)y Spae Jaisl Sl 550 53 (Jnl b
sbogel bl )3 yiine ;LS G plgis 4 ¢oluihs-CRP
ol wile ol ol lulyd 4 cons G S k)
5 AT A6)eusl oxs b)) iblie gl (45) slews
@l sl CRP ggaw  0y55 655 JoSo b poguad
pis dS ok 4 9y (o0 i 4 il Clilllas > oadlie

3. Kargotich et al
4. High sensitivity C-reactive protein

https://researchinexercisenutrition.com

dodlo
S 9§35 0 (s o (Stud Aol (poje (Stud
pls 5 Do (oM (gd> OMSie el Wl o ¢ oo
S & @Rl ) pre 990 o plgisds (s S
Pl NS e (SN i b G 4 gyl anl
el 2 VIF o Sl (Saud (Bipg o 2 (32500
sbrl o 5 sl 3 SV a5 Slosel s 4
Sad S ey oy @ Jool b (33)ss
S u G Sb sl S sl ol ol
SN Slp e 3509y S Go9ps sise dlge L o oo
St 06y byl §) S ool al Stas
O (Swd b ladye glacdplie g e b Bl ol
Ohp 8wl eud pasie g & (3ol i
Py oMas g uis (e v |y o0 S5 G55 e i
cols ol olul S (oo § pglie (s ply
S 35 925 23U ] 5 JsSpe i 0 GBS
SN iS50 ol i ASle e oS i ol JoSe
g b eSe ol 51 oo bl azaly o3 5 Shae il
ool g el g 290 1y Sy ploj g (30)cd
oS &S (37) dmdie ShalS 1) ()9 Cllad ] 0 5510
odnlie w0gMe 4 s ol 1) 0, Slae (50l58] (6 s 4 Canl
OnF JoSo Cuonl & godge (pl &5 NS S (g8 S
..))‘.3 D)Ldl

dlplin 3 oS a3 3T 2 CK) LS 5l
i )5 pusl ol o ol 3 el 1S SMae ok
cde ol b slaw g3 31 55 o1 Hlde ¢ 305 51,8 Lewdly
o il dlae b B alie 4 asto CK il Lol
b o il sy 4 CK Ygamo Lol a3g8 ol o il
s el 331 ity S o 0,05 5 hizg olej
CK e 2L 3V 81 Sl chw 4> ;a4 3, CKL
JiB 33 CK o g palio ab odly oyl ¢ s jd .l yiaS
S (Gre Dol B9 9 JHS 09)5 Om nped
95108 o yiaol 457 (S WS 5559 oyl 2 o9Me (38)3)l
(39395 o SMac 3 4 yoxie Y(LDH) ;59,00 lSY

1. Creatine Kinase (CK)
2. Lactate dehydrogenase (LDH)



coesd 39 JoSo o 0ligf 8 pae gili ¢yl 10D g (S 9P ib

R\

esearch in Exercise lutrition

©

24 &5

5 s ol b asls gul p g JoSo (ol wim 9
oo e D WAS deglie Culled awl> S L hs-CRP

)5 (635l oglio 03,8

w99,

e b b (058 dew 93 1 p2l Jimgh itgl 2]
035 cnps 3y 20 ol 13 oS 29 ppsesl ey oigesl i

(210) Ligls 5 (810°) oy JaSo 09,5 93 5 (Roglie
Cens Al )3 dbgiye slopyd JooSS 5l Gy RSl €8y
sl slo ppgas 55 eSS oMbl Ll (pgd auds 5
Wb Cold) p)8 e )5 )3 (550 LSl 5 gl
ads ol a3 s eSS Ul g imgh 0 <8 b
Colb 85200 (695 095 Sy ol (35 )5 &8> 10 51 ey
&l (IRM) iy )5 Sy gl oS 5 o plol
93k ol oy gl (S o S b o i o OB >
o lp o agesl ctim S5l Gy A5 plsl g3l ety
P 3 g 03,5 axlye oSS 4 g5l i (slaodls ()l
Pl ) | 5 atws @ i )05 IRM (503l izl cadsl 0,8
15 coliul gloj o3l o 5 gl ol bl 51 o 5305

5) B9 sladiges b pbul eglie wid culled gl 4ddd
s Sl > oglie b (glpl 5l a5 S8 (1) Lo
o5 JoSe (gl sla bl cpl (bl 52 08 opgl pex
dgwed o 4y g Eb ased bwgy aS (anwlis) Ledgyls b
39 dgeil o (Bl Ojgo 4 gy 0ad (SIS 8
bt T2 ) JsuS g5l (b8 20 o Cpgo (ul 4 0

0 0313 51,8 Blah yof S S 3 (4l (g8 T2 g oy
L8505 ol 93 5l (bgd <SG b s anled b S3gejl 3l g 54
s Sygo a1 (ogh P ogesl o 4l (JS
Losgylo b JoSo 09)5 )51y o] (565 )8 i S o O]
2 Sae Jgb o b ad awlgd la 5dgeslsl g0 o audie
Jeo 1) Leigsls b JaSo JousS a0 3 iy, ctmgly (ol azim
o ol Mg ez 1) 38 Jseme Slysel g 038

old b g0l duds a8 Jlo 290 asliio 09,5 50 (sla S50 )]
A5 55 0 b 5390l cpped dwds )3T 5l celn 48 J3lus

& Ioaoee la gagail sk JoSo (sl 4t 53 0y93 b 3l g
L cdld g Mas @8 yeesl g 03,5 dnnlye oKL

Sodiges pzman A5 S5 el Gl b alie (teglie

plosl Celu a8 8T ellld jlam g 8 50 o)z 9 pow 95>
295 5 o dge3l oyl bl 1 9 jae T B S by o

Research in Exercise Nutrition, 2022; 1(1): 21-33.

oo Brmo 51 )5 (48) ] o (ne 22l g (40) s
09155 Oldllas .l oss (5135 Sladl (glay o903l )3 o8
(sh3y9 Clled don 5> Joko S5 (95 loglale o w038
b el gl tul e ialS cleid> 90 5 60, 30 L sl
odd odalie WBLBIAS g9 SMae oyl jogas
win Sy Ly 1y 0,Skee Ll oSen 5 S5 (36)cul
Called Gty ol clg> slagingesl g JoSe xS0
L oty Olj oy 808 I e axlely 23
s ) S 0L g (Brae (iesT Sl (Sl
5 lohw (ladlas > (49)cwl ooy Ll (g pSeiis
3 )y a1 oyl Jolse 2 095 JoSa 536 7 Som
s ol SlS 4y g5 ol (U ¢ S ST Bl pos
Gl g e b ladye 5l ol Vo] .l o e
o Cuolie (S8 s Caol Gl Jole clablo
bl g 58 1S cts Jlie il cage
P Ther g psden ol oM (50)s 0 (SLAN
e eaiSih alae 3 op)ys8 slclale Jials b ags iagh
@ alae ol > (sadgs (95 gl 50,5 oaalia (hge (IS
5 o055 iy e )3 (S1)al (oo i (gpSar oo
o8l Coge 1y Bpae dan 9> a5 Wb ol e
(52)095 o Sage Alae (oLEl A5 (sla)l > (535 (59505
bwg &S Cul ogo Sl I S a8 il g0l )
csogliie i yoi &8 (3l 81 g plul gy (sl )ISS55
IS amlply 298 (o Jlis wims (0 plodl plaie 5k 4 )
b3S b uno LT &8 sl g ] 40 el gy o) ilaal
O3 331 > 058 (il cage Slg5 (o ()98 JoSo e
wegad 3 g SNl 03 (ggu jl 398 (Sleglie 035
hs- 5 M ol (logadls gl » ooy ol @l
DBy 9 b eglis culld 4uls Sy L CRP
S s iagh pbul 4 L5 g 0392 39000 (aglie (sladrd,
5S4 g b plply 298 (o sl pogad cpl
el )3 ol eV polie 5 g 350 3 00d (e slatd
Sl ol 69y 3 i glapiagl pbol 4 5l (o o sk
4 gl dhoyd G gyl ) (o a4y (gy9p0 calel
JoSo (ol aén 93 S 0ligS B pan bl 45 conn &Y lgu oyl
P R Geglie cllid dule S L GMas )8 g ()98

Sdo oligS B LT )1 (6,8l toglin 63,5 fpped i3y

1. Zhang Et al
2. Silvaetal
3. Hamilton Et al



R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
25

(1 US3) sisled e S (13 sy 5 w0l

1

1

1

1

1 — s

1 -~

1 % = - 3
1 o £

i s = 3 3
1 [~ j = j
1 - -L 2.
1 .

i 2 n A A
1 3 = 3
1T |

1

, | |
1

1

1 ) Y
1

1

1

1

: £3° 335 S,V 20 33)

1

1

1

3 yean 5l i celo 2 39 oud diwlgd b 539051 1 5 29

O &5 JeSe 090

(p 5 ¥ 4ilss))

4 5 &s 1RM
Sl il Aids 10

azin Y

o5 B Jgl 505 05 i 2014 B 1 o pbl) pols gy Sland gy 1 U

ol 22 G slapite x5 ol g (65 (B bl 0gu
< CK (gl 3l cbale wlss (6pSojll jolaio 4 g,

&9l @ 4 b5 «hs-CRP (559, polie ¢ yisxen )L DH
oasuis oBilejl b (Sinlen jl w g 9> sladiges

b il g oKl e 3 olSiylej] cypeniS5 oo

2 oS5y eail ds 3l 0> A e 5 ke cals e

digel. b 48,5 Ldgy Al Coly (Jdio S (59 p 4SSl
L 5 45 4y, (EDTA) 58 slisl 15 edle (sols (slaaly) 5
23,5 598 y5lo aid> 10 e 4 9 4idsy 13 593 3000 ey
=70 Glod b yip8 5 islejl loj b el cowd 4 (slowly g

ikl anly b lagy 3l lade. a5 (o)l 31,5 b sy
célo ggoil Lol oSl ealisal L g (UIL) (Lol (5
5 CK mjpl lp ey @ anlg 5 g 1 cds b o)yl jeu8

3 YUT55] 01803 aloasg 45 s S o5l 1 (5,5 ojlILDH
S ool sl Gogy & oalf spdS colo (2lie

(IFCC) alitulofl oo g (il sond (Mall (e (g8
15 plsl 12 (DGKC) slall sowdgns ezl 2,5kl 4 11
5 oolizal b g 15,Y1 bg, 4 hS-CRP _olassdly cale ¢ puicon
A8 S ojll Glpl Ggesl ik €8 b S

& hrog ol 5l Glnggy cul o toiRe3e (5lel (51 g,
Gygo 4 g Johe B > ball iS5 oy johate

Sy i (glyp g b eolatwl 3kl Blysdl § (1SSl
b aodls gojo5 09 (s 13,5 odlatl  blusl Lol I nesls
Sy oo (sl 2 pasitio Shig 50l (905l 31 e2lisl
5 sy U ogoil Sl Al ol g 45V )05 g (90

https://researchinexercisenutrition.com

Spae 0y pole Gingh )3 tlaigld g JoSo B puas
0390 Jsb 13 polte sl pulas L g g wiim 2 ()55 JoSae
c 3 Jols el b 33g03] bugi JgueS G pas S (ingl,
298 23l 10SST (ol €8 15 )8 JoSo 51 gy il 5
JoSo 2,5 3 ailjo, o gg03] o oyl (o 0 odlizl o]
o 0dsg 3 3 1,(54) Wig)ls oleie 4 atlis b (53) ()9
P ligls g JoSo lagunS. 635 Joo 138 5l b 5 b
Sy Loy o JS5 g 3y 13 5 sa)S e 1000 o}l
b a8y )18 aliie slagbogd ) g Wb and jlwgyls 33
oy Bl @ o] oo B3

Gigs g aia 9> Cle ,> i 39031 Jgere by e
dohl wiin 3 dude 3 515 L) 08 Jgene liyyed gl
i Jirj) 45V €S 6 ot clyjes ol sl
(53t sl pdoaild o iVl oy s (w2 290k )
392 (0l uy o) ol ISl dy o) 45 ol S0 4
plosl IRM 15,3 80 15 70 s b (¢)1,5 10 s 3 5 oS
D9 456 90 w8 > g e o (ol ypl dols g 05 o
0o S5 0 Jold ud teglio cllab ¢ aglie Colled
WlSud ol gl (IS e S 5 @B b ey pdladipe
5108 a3 o oS 5g (i 53k cuty 5 5lagile sl
ol gl s plosl (IRM) 5l 4o )3 90-85 s b (1,512
A s b dads 1 alfy g 4l 30 lew o
(55)



coesd 39 JoSo o 0ligf 8 pae gili ¢yl 10D g (S 9P ib

R\

esearch in Exercise lutrition

©

26 &5

Ladl
5 oolisl 1) o JaSlo plos agogesl plos polb imggy
o1 Jgas a8 wais )6 asdllas 5l la gogesl I pliSoun
oot Syl 01l Gl o G3gefl Slowa oS
€93 3 G gloj 2> ok Slopiie (29,5 [y SOl
2 ol GalS o8 ab ool Jits T opgesl 5l sl JoSo
o1t o3l Lt Jgdn )3 4 b pled -l 005 1,1 2 Jgis

repeated measure g0l 5l CRP 5 LDH « CK &ilyuss
b CugyS o8 Ui il osell ol o 48 eolizsl ANOVA
i ol 3 Gl by g s oslitl 5L g0l ) oslizl
oo 3l ealatwl b wilyly oo bt ey )5 sdalin (5,8
S (e g S Sl A8 Ll S (oloia S s
S i sel 5l 6y Ggei il glaple; o
FogsS 93 o OIS (o) sl oaizrens 235 odliial
py 5 ookl b lmosly Ludoxig 4 550 .0 odlatul Jatue t 205l
5| S baygail gyl Line o ¢ ploxil 18 aseus SPSS 38l

ot (ab cdls) o g slaysie polie Hlas 5l el A b5 ks 13 0/05
3929 09)5 93 Om (51 (dre Sglil ()b JoSo 093 £9yb
(0/05< p)easls
oRgh W 3903l (Awogi sl Sig (1) g
(n=10) Ls}s)].) bs)f (n=lO)JA$nb9)§
25/90 + 3/57 25/30 + 3123 () om
183/40 + 6/65 181/30 £ 2/58 N
86/00 + 9/03 85/60 + 6/38 (p5515) 0is

25/50 + 1/35 26/01 + 1/39 (KgIM2) (3 0395 a5l

SyloSe 0,53 £9.05 51 ot IR (S paile duunylilo (gl r Jimms T (9905 51 Juols 3 £(2) Jg>

p e t e Sk (SD) 095
98/90 (6/10 JoSeo
0/52 -0/64 (©119) (kg) a5V ©4
101/30 (10/12) lasg
185/20 (9/79 JoSo
0/50 0/67 Or7) (KQ) a5yl )18
180/50 (19/78) Lasg,ls i
169/10 (50/63 foso
0/84 -0/20 ( ) (UlL)CcK
174/60 (69/74) Lasg,ls
280/30 (21/14 oSe
0/50 -0/67 ( ) (U/L) LDH
290/20 (41/04) lasg
7132 (5/10 Ko
0/48 -0/70 ©r19) (mg/L) CRP
8/78 (4/09) Lasgls

i 93 43 e b ol (P=0/68)355 Jls ixe (sl
03,8 Ly yed (aye 4B Wb OMide )8y (55 JoSo B e
S IRM pslie izzan 35 (oo 5158 2l 390 (ioglie
4 Cod 205 0)93 3l g 09)5 93 o sl dsesl Gl o
2 eowzen (PRO/05) 59: o me (I3 090 5l iy yolio
dasg)ls 09,5 b duwnlie 3 JoSo 09,5 coel Cwds gl _wlul
sk on <S> 1IRM
i 31l JoSo 093 5l g o 53 JoSo 095 slo ag0]

)ﬁblii,o 3D 0l odalie u,.ul)sl

Research in Exercise Nutrition, 2022; 1(1): 21-33.

A oy &S > IRM polis 45 o0l sanliie ol &y asg5 b

Ol p3lEe & Canad (205 0593 | g 09,5 93 12 slaidgojl
S > IRM polis (P< 0/05)5¢ )y dme (iul53l 0,93 ]
4 Cod (503 0393 3l ug 09)5 93 8 (sl g0l b e
owmad . (P< 0/05)54r yiol38l jls e 093 3l L polho
6[.0.;9)].) 05; b dw)hu 2 Jofw 59;5 odel Cuwdy ('-_UL.: U"L“" »

s w2 pSP 1RM ).:DLOA 3D odud sdnlio u;.u‘)sl
i 3lecrls JoSo 093 5l g o 53 JoSo 09,5 slaingol



R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
27

LDH 3l olowdl zgbaw 55 ous bl @l s ¢ ol oL
olel s 5l end (5pSojlul Gilie (slaglej > b Sdge]]
zobw > od dbul Sl Jg (p<O/05) 39 o e
ok 5 ySell Gilisee (glalog 3 Lo idgej] CRP _ylewdly

ain 93,15 xe il (ol b ((p=0/85) 245 )b ime o)l

S e 45 ol @M 08 oy oS S pas
255 505 )8 220 350 laglio 03,8

slople; 0 Jhine Cold deg 5l (S 3 Jsr @l

2 odd dbul Gl Ky Gyl Dy o pSo;lul alise
dilisee slale; jd a gdgesl CK il olewdl zohaw
s (p<0/01) dg )bui.m Lg)LoT Al el (oSl

(p>0/05) 345 5 gme (g)lol Jbas )

¢ CRP o531 (orlowdly gl il ppudS oy 32 5132 5550 (15 15031051 b wiilyylg Jalosi (9031 U5 2(3) Jgus

LDH CK
Pyl F ol @l jgdome (xSl (df) ool ol > 05,5 ke
0/005% 8/57 887/90 27,3
? s o »1RM
<0/022°° 12/32 786/54 27,3 ligh (KO
0/031+ 8/54 456/87 27,3 JSa Lo ARM
<0/038** 15/13 536/76 27,3 Lodg > (ko
0/004+* 5/67 3902/69 27,3 JoSo cK
<0/001** 14/54 5581/22 27,3 Laigs
0/011* 6/60 7710166 15/07 5 1/67 JoSo o
0/003+* 916 8310/40 15/50 4 1/72 Laig
0/07 2/63 1/46 27,3 JoSo
CRP
<0/43 0/81 33/41 14/04 4 1/56 Laig

0/01 I yioS grdaws )3 (I3 simo st

cilises glagylej 13 LDH ,CK o 31 (olowsdly gobaas Ol pusd dumglilo 12 (9852 i 03] gl (4) g

P ke o eSile cglis lagyle; 09,5

P c-anad
0/011¢ -36/60 (rbdeSe 3l i) codlad 1 g (rbdeSo 5l Gig) codlad ) LS
0/024¢ -29/90 (rkoSe 5l ) codlsd 5l (c2kJoSo 5l ) bt 51 JoSo
>0/05 10770 (rbdoSe 51 ) clled 51 (oldaSe J) i) clled 51 oK
0/015+ -42/70 (5bedoSo 3l i) cllad (5bdeSo 3l i) il ) L3
01007 -37/80 (s leJoSo 51 ) clled 5l gy (sbedoSa Jl ) cdled 5l 5 bosg)ls
>0/05 8/50 (oS g el (oS i) ol )
<0/001° BIB0 (S d o) e (e i) el ] U3
0/027+ -36/40 (5boSo 31 ) cllad ($2bJeSo 5l o) clled ) L3 Jose
>0/05 ~13/40 (oS fl o) b J o (Saon ) s -
0/019* -34/50 (rbdeSe 3 i) cadlad 1 g (rbdeSo 5l Gig) codlad ) LS
<0/001+ -40/40 (sbdoSo 5l ug) called 5l g (oldaSo Jl ) codlad ) L3 Lasg >
>0/05 7150 (srbdeSo jl ) b 5l (rldeSe j) i) clled 5l g

0/01 j a8 pdaws > gyl gme s €0/05 5 jiaS pdans y> (gl gmo

https://researchinexercisenutrition.com



search in Exercise lutrition

1407 il €2 o s e gt Juo/ (o3 9 41 39 b3
28

https://researchinexercisenutrition.com

ol odalie Ll &5 smd o i 4 Jads ol gl
Lab e gl Gl w CK ol slewdl polis
JoSo 09,5 93 o 3 b Gl B pdlie 4 Co (teglde
Sy ¢ Cymimads (P<O/05) sl a8l iol381 Ledg)ls 5 )95
U sloloj 3 oS 09,5 LDH ml yslis )3 00 sanlie
(>0105) 355 s snn (6ol i e JaSn 390 5 20 5






©

R\

esearch in Exercise llutrition

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
28

o9 sRog,S

LDH ,CK(CRP (13351 y3lio dmlie (51w Jimo T 9031 gl :(5) Joua

P Mo bl ke (SD) 095
0/58 -0/55 205170 (43175) toSe (UIL) ()b JoSo §) i scdlsd 5l am CK
217/30 (47/82) Loig s
0/50 -0/67 195100 27107) - (UIL) )b JeSe 5l o ccdlad 3l am CK
207/90 (53/83) Lesg >
0/33 -0/99 31210 (19/77) oS (UIL) )b JeSe 3l i aculad 5| sy LDH
324/70 (34/75) Losg s '
325/50 (29/13) JeSo
0/57 -0/57 13220 2146, , (UIL) 5 b JoSeo §1 Lt el 5] 30y LDH
0/56 -0/58 7183 (4178 o (ML) s )b JoSo j i wculad 5| 1 CRP
9/01 (4120 Laig s '
0/50 -0/67 7178 (3148 o (MQIL) 65k JoSo 5| Ly «cllsd 5 aas CRP
9129 (4/45 losgls '

& b cwnd lp sy o H & Ll dil eglds 00)S
ooy i 3 &y Jlas g8 JoSo 5l (236 @008 al38l alsh
3 5 g 1 (2014) 5] 50 5 lobaols &Sl il Sl
23,8 ()15 03,55 (ped (e 3 ()98 JeSo e aiin
N eSsks o dlil 4 p)S (e 50 wlig) 393 by Byae
O W5 e (90 3 25 4 oSbe sk @) o s
Lulps > @olis a8 win yo (56) sad Lalidl 1) dac
3 Gl JoSe 5L 9o 9 ol mghy 4 Cud o 33905
Db sla o3gesl il gl o cgles clacde Il wlg e
S9) p pol g Al 53 1392 03,55 (a5 3131 555 S
liyyo3 plos] Gl (Son 15 plog] taglio 03,8 oy pe3 31,3l
W8 bl @58 Gl a5l ) alag)ile (eglie pglie
4 03,55 oy ped 381y Connd D)1l 0> € ya8 iy Dguy A5
A8l 4Bl Sl Bpan 5 SVsb 0)9 b g JeSe 5V (glajed
58 YROIT)oSan o S5k ¢ Jlse Simgsy S o ()b ]
9 O (jg 2o 215) sy Bas gy 28 5l oyl
S5 Goy0 Bl o JoSo el 203l (L5 (5] o2 52 5
S (gme S5 4 |y Sllge cpl b o (o8 dliae bawgs
ol JoSo iin 2 s (o Jai 4y gl (ST) e [l
5 Y5k 0)93 4 g 0395 I (SMae )38 S sl ()98
< 23 g JeSe Sjel)l Sl pas wld g AL b S pan
JB3l 3 1) g JoSo Sjoisl Sl w3l Clllas (S

1. daSilvaetal
2. Barker et al

https://researchinexercisenutrition.com

clo.;9)|.) 05; L» ML{M » Josw 05; S J9J> EJLJ u»L»I)J
1 JoSe 09,5 CK sl polie ;5 o odnlie lyuss
otz s)lel a5l s )b oS 0y9 3l am 5 B (slagle
3 JoSo 09,5 LDH 3l polie p3 pimon(p>0/05) 345
2o g (p>0/05) s )b JoSe 0)93 5l a5 S oo
3 e oS 0350 51 dm 5 B sloolej 55 JoSo 05,5 CRP

(p>0/05) 545 jl5 gizo (s )lol Hhas

S5 4ol g Cov

2 ous Gk JoSo atin 2 5l ) il iy Bun

shoglie 03)5 (pyed GIye gl g Al CHde dlutin &8

ORRoR crl > dg b (Jleglie Cullad duly S Bl

Sho o g M op CS iy O ¢ AS ol

(p>0/05)355 ) sixo (gylol Jlai 5l 09,5 93 i 3l ngejl
& Cod JoSo 09,5 5> i SMae )38 (ke Jlosl L
ol b oMac &)i8 4 (3003 3/08 Llis 13 3/63) L)l
(3o0yd 2/45 Jlis )3 1/99) Ligyls 09,5 4 s 09,5
wind e Job 0 Sl 4 aagi b lply g il Sl
(o g oMl @lad (88559 (eglie bz peT e 6yb JoSo (]
329 b sy Sl yed ool el 5l 86 1y Gl el ol
3 9 wldio 09,5 93 (Sl ped ol (2 pe5 Sl yusie (]
@ eonlpls Bl dg2g 09,5 93 Sl yed (e (S9lE5 S5 0
2 e85 359k g JoSo Gpae atin 2 4558 lyis ol
O3 (e sl g i e )8 Gl oyl 5,



R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
29

3 Gse 4 9 JoSe Cpas 1ol L (2017) ) Ko
b gl o 90 dlae S G0 2L 60 2l 5l e 59,
o5 Ol ye CK pdlie o (6l (dne 31 (Sae S 0y
ek onl » ong JeSe alljg) Gras Glie )l 038
o 03 93 ) & 39: o (g 1 p SIS m sl 4 p 5 071
ol iy s 51 (Ko 3 (01) ab Bpas i
8) 5 Y5k 099 203y anlie i oylSen g 51l 0j>
> ine 36 59y 2 25 3 59 b (g JeSe e (aiin
ope > &1 s dlsluws 4 s LDH g CK elagesly 5
G pae sy o5k 5 ) cnlnle (53) o)l )85
Wy goi wtin Bdo ay S o)y JoSo 25 3 iy,
ot 6 ame S5 4 |y aliae col 55U olages 3T by
9 lshw pols (cladibly By cpl 2929 L amd 15 b
Gyae in 2 10b ol o jimgh K 50 oK
N eSS o il p5 (e 300 wlig) 590 b (yg5 JoSo
JSaly 9 CK o5l gl ) (ae S cge o0 03
Clld Gl 5 slabae Ol p sl ahas )3 2S5
JoSo &5 WS i (edliee (pl D9 (o0 HMD I)SSg
38es e p3)ly LluST oyiel L2l )5 605
JSosl, s ials b 4 amd o i b oo 1, SMac
sl odgesl g5 0 @olis (50) cawl b3 55 apuSTyow
03,5 (pyed (3y8) e SiBgR A Cuws pob iagh
FoS eoizmen g (03,5 ()8 5 sge blie > (Sleglie
300 Jlie )5 59, 2 £5 3) oy JaSe Bpae j9> o9
S lys oo (b9 o 0o 3 PSS o il 4 p)S (e
059 Sl b asg bbbl wls o a8l sl LYo
Conl 0392 2,5 300 5250 asels ;> joShe g sla oo
£S5 U9 B TIS Sllges opl 1 )95 Bpan slhas 595 .(50)
o3lisul 3)90 93 Iyt (o) AlaxMo LB yobo &y 45 0392 g, >
9 JoSo Bpae YL o3 cnlply cunl Sl iagh
Sy (o0 e gl Cllge (uyed Cumdy (opinen
dgui (o0 )9l yeitmed el agi |y Al jo gl jl aiso
J> a0k Jlasl 4 g3 CUSY oaimd (ialS ()95 I &5
ol 53 el (6538 g0 8L )3 wandS g (g m 09dll Jolad
O CSY ghaw p gl JeSe &5 Ab jastie adlllas
b bl ol 5l oselcasdy saadl, a8 olSin 5)ls (6,8l
S 5 o b)) ilie e g e duglio &Ylio

soa 85 (62) 5,35 iyl (53 CUSY e p oy

3. McLeay Etal

https://researchinexercisenutrition.com

5 b ecnl so2g b (58) w0, oaaliie o jed cilike
b s JoSo B pns dian 6 sl Ol (2017)‘0‘)&«15
Aegbse od 0js ) eSS 2 il & oS e 16 55
b (59) Caills Sllgs cpl SMae a8 dams p (o)b Sxe
SURRgR )3 ()98 Bpas j9d (S () 2 Ool & drg
O 039 3 PSS il p)S (e (o ()9 22)3) 595 e
J9> peyad > (patuie xS dxi olP (09 9y 2 eS b g
ol b sl iash pbol g ol &l oS ] (8 puno
ey (oo S 4y (59 05 da>

&b ong b JoSe Sl e lagh nl Ban
4 gy )3 (steglio 03,5 (353 ()0 LDH 5 CK (slayl
A odalde yidgh cpl )0 e LAd eglis cullad duls S
)1.) (o0 d)Lo] )ho )l 09; 99 Oy ).)L&’u.;.)’o)] LDH 5CK ¢
09,5 CK jslie :Sike tolidl Jloxial b (p>0/05)s5:
ok JoSeo 0,93 3l ey 105 clabd (gl 2] CBlaio ()55 oS
g (2oyd 24771 Jilao 1> 23/34) 0,95 il L polio I a8
(Ommen g (oy 28/04 Jlie 13 23/34) gl 09,5
ol il claie ()95 JoSo LDH (]33]0l (5SSl
0)93 3l Ul ol Gl i ()b JoSo 0y93 I ey 0
lasgly 09,5 I S g (wop 11/55 blie » 13/12)
o L s cpl g (Mo 14/31 Jlas > 13/12)
320y 90 U 85 s b wad seglie culld bl &8
JoSo £33 allis) Brao 5395 oslie 03,5 (yed e
D)5 il ol ooy re il i 2 ne 4 opyes
(LDH 4 CK (slaclali ogms , pils (sladiily |y guen
2 g JoSo Bpan 1586 oy 3l )Sen g (55508
S 328 I s oy SMas ol slapasls
e 59 T se 4 (p)5 6 alig) JoSo ) e
5y oS00 imgh 0 (54) 25 )b e el s
2SI hae 3B 03,85 e loye 13 39y 32 £)5 6 3 L
09 seglie Cllad S Bl LDH 3 CK (slagy il clale
g Se omzmen (60) 25 agil e g dlae

1. Terrill et al
2.RaEtal



coesd 39 JoSo o 0ligf 8 pae gili ¢yl 10D g (S 9P ib

R\

esearch in Exercise lutrition

©

30 &5

slaadl, G w3 5l cou eglie s ol

F Y5k 0p> (e ) Y 2014) ) Ken 5 1) 2l
JoSo azan 8 135.8" lsie Sludl slaidgasl 3 (g Bpas
20y 29 Sl Sy cage 5 3 ailis 590 L g b
G553 Limgh . (A7) cowl oris b _Sd905 CRP yolde )
9 kB ooy, 9 il cls (5 by Sdgejl CRP sl il yolie
OBgR > Sl 3 b (65 o3Il JeSo Byae 093 5
3y90 kb taglie culled (S, Cilze CRP sl gusly (il
5 Waidgeil Cundy > Sl (b Jl.céS L8 b))

4 o yo5de g3 )3 Bpae 0)93 0391 )5 SV sbo (pimen
Y5 503 5l Wl oo (aziam 2 lie 5 atin 8 )5l g,
SialS 55 Casl (Sas ppyg il Bl ol > gl ez
Al LBl B (939 s> Jobo 53 >l Gl Sl
e 50) oy Bpae bk cSls s
OSee oyed 1 A8 59y 21 e 4y (o 0397p S5lSTp S
P S g sl pSee prmen (07) S5 (i cosl
095 Jsb > (IL-10 4 TNF-0 JL-1B) kel slo Silis
@ e cpl 29l odalde cpyed I e gl Cllow cuiSL
sl (pdiz ) Cunl (Sen ()9 & D90 (S50LS o
sl S Lol A8l s i casm] ooy 103 JoSJge
OSee g« J ol b S e 1) guiligeST oyl Wlg
o ol 28 Fub g (S g Gl o Pl sl e
b e slagingg pbsl (JS ) (68) wil dhe o0

Ong Spae SIHIE Cuwl 5l )b JeSe 5 (Ysb (slao g
uasuie 03)S pyed D3l 3 culled 5l e CRP Db Ay »

o9 Slsme orp ly s 8l Ul s pas 235
Codgie b jo3 Lol JeSe Bpae I Jole S5
ilisee (sloo g <l 3l L cildllas 0gMe & sl il dadllas
b glite Slawa (bl gobaw b o8 10 1) oy JoSe
Sl bj)l Gl Fodom SWSS S eslinl
Jols adlllas cpl )03 slacydgioes 25,5 jlai 5 (JoSUgeqn
S Ll So S Diged o> 9 (Sh0g,S CHSUie ¢3S pas
5 CK ol (os e pas > 385yl ol (oo

S 13 sy 390 1y el slaygs1é oL DH

alaly 5 g Aol Sl e )3 Slilllas 29005 4y a5 |

olg (o3 2ol slaysSl 9 LDH « CK slagy il L 3l
OB Oyge piline 50,5 Gle dlej ol > (2B (ol A

38l g9y adlae ol &S Sbxljl 5 el oy llas

2. Rosa et al

Research in Exercise Nutrition, 2022; 1(1): 21-33.

oy Byas Ul S oy ly e Sl o 295 00
ol L 3135 o 3l 98 SY pdaw 5
Gl 2 g Bpae win 2 el 3l gy Ban
S5l o reglie 035 (ryed GIye 3 NS-CRP (355
A5 sdalie ey cpl 0 e Mad  Zeglis Colld s
I xe lal Jai 5l 09,5 93 o > la idge5lns-CRP
05,5 CRP _aliil yolis Sile Jloetl b (p>0/05)36
)b JoSo 0)93 jl oy 208 Cld 2l CBleite ()95 JoSta
9 (302,3 20/63 Jilio ;> 13/20) 095 5| i pdlie | a8
s g (300, 8/16 Llis ;5 13/20) Lig)ls 095 Iyt
Wl By a8y e iyl Oladss Sy
CRP ,lis p gyl (ine piliols oglio cullad auls
285 toglie 03,8 (2303 b g (03) 03,55 (203 slaidgesl
ol 0l e ol 41 a8 01b ol caly 5 (64)
ol ol b Sigie G b el ol 4 43CRP
iy (go3 SRl el 51 g AloliMl ) gl & o
ol 24 b g al Ll el u celo 8 54 L L
g b &S (65) Bl Lo LBl 4l bl 5L eplie
CRP ulil ple s bly Lo o1 &l puusillo )
Uig3 , CRP olie oS |ja il pols imgh (cla Sdge)]
12 A 6 0l el ] gy AloliDy loj 5 b 5l
|y oy Gyus 31 4 gy 00 plosl elbgorias ol
13l 03,8 syt Cllab duds Sy CBlizo CRP (claguly
h pol loadl, jogas )3 cou ggise cnl 5 48,5 el
Sl &S b ingg eyl o ol dsg b S Lo JSito
IR duglie 3)90 Sl 038 () &bl Cjgo 4 1) ()98
b ohKen 5 S ol cloail b guen .35 winlys
Gyas o) 10 2oy lis (Sidgw sl g 30 )y
N esSshS o il 4 p S e 50 wlig) 59 by JoSo
bl e nl 3 CRP palie ()l (gixe 5B o0 g
OB g )8 JaSo Brao o) 21 S 5 51 Jlse> gy
@lo 31> )8 () 3y90 o9 CRP lewdls zobaw )
P Lo alBles Gigo 4 g Guas db lis Lisgh oyl
oMy CRP polie (gl ine 58b (8l b S5
o )b 4 g ge Sledbl 4y dn g5 b (66) sl azslys o g0
59 2 5 3 ke & ) JoSo gl i 2 B pae
Sl o ) (teglie 035 (3505 381 CRP slageuly xlys

1. Oyewole et al



R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
31

[4] Liu J, Du C, Wang Y, Yu Z. Anti-fatigue
activities of polysaccharides extracted from
Hericium  erinaceus. Experimental and
therapeutic medicine. 2015;9(2):483-7.

[5] Kim M, Eo H, Lim JG, Lim H, Lim Y. Can
Low-Dose of Dietary Vitamin E
Supplementation Reduce Exercise-Induced
Muscle Damage and Oxidative Stress? A
Meta-Analysis of Randomized Controlled
Trials. Nutrients. 2022;14(8):1599.

[6] Akbarnejad A, Mousavi Mozafar SM, Kosari
E, Koneshlou S. The Effect of Short-Term
Taurine Supplementation on Neuromuscular
Fatigue and Blood Lactate Levels in High
Intensity Interval Exercise. Journal of Sport
Biosciences. 2017;9(1):63-74.

[7] Merckx C, De Paepe B. The Role of Taurine
in Skeletal Muscle Functioning and Its
Potential as a Supportive Treatment for
Duchenne Muscular Dystrophy. Metabolites.
2022;12(2):193.

[8] Stipanuk MH. Role of the liver in regulation
of body cysteine and taurine levels: a brief
review. Neurochem Res. 2004;29(1):105-10.

[9]Tartibian B, Ebrahimi Torkamani B.
Inflammatory markers and muscle damage
indices response to intense exercise in
healthy boys: relationship between the
markers. Journal of Practical Studies of
Biosciences in Sport. 2016;4(8):31-41.

[10] Mbeigi S, Moazani H, Saghbejoo M,
Yousefi M. The effect of recovery methods
after a session of exhaustive activity on some
performance indicators and muscle damage
in teenage soccer players. Journal of Sport
and Exercise Physiology. 2021;14(2):127-36.

[11] Asjadi F. The effect of isoleucine and
carbohydrate branched-chain amino acid
supplementation on muscle degradation
indices and strength performance after
extroverted resistance training. Guilan:
Ministry of Science, Research and
Technology - University of Guilan; 2011.

[12] Nieman DC, Henson DA, McAnulty SR,
McAnulty L, Swick NS, Utter AC, et al.
Influence of vitamin C supplementation on
oxidative and immune changes after an
ultramarathon. Journal of applied physiology.
2002;92(5):1970-7.

[13] Rudolph D. McDuleye. Cortisol and
effective to exercise. J Sports Sci.
2000;16:121-8.

https://researchinexercisenutrition.com

dgdin Spidiy Cuwl 4B Ojgo Jleglie 035 (33
slojey by (aglie cilize gshaw ) wlie (slagtagh
S 3l b slacosgion I (S5 08 Ojee olate
Ol 2 Bime 4530 I idgejl Sy Lyl Sdmg,
dallae guls 4 angi b gyl 51 g b dgejl po 50 055
JoSo (nl Bpae oS 58 (0)lS blasl b gly oo ol
(CKlaps 3l ¢ (SMae @18 sgu0 sLiKal) olgie 4 wlgie
5y 39 oolizl kel sla, g5  LDH

wian 2 e &y gy 3 p5 3 590 by JaSe Bpas
oo Ol e 5 OMae dipd ©ya8 il 5 o)l ime 3l
e ) (Gleglde 03,5 (nyed (laye Sh oy g Al
fooly, JoSo ol ke oligS b o oS 3l it il (clmazily
5 CK ales 5l ( dlise ol 5 L5 (slaos 5 sS-CRP
)55 585 o 1305 iaglin €l auly Sy s LLDH
Gpae 500 Gl oly o cpols claddl olwl pamd o
e (§y902 (stoglie (SB59 lp (098 JeSio

(1328 9 ;S
oS 5 gune 15y) wli )8 g dab bl Lols dlie )
plos Sl S gy oy cnl 4 ol 2y o ly oDl o]
1,05 5 a2l g )lSen il sl bl plodl 5 48 (ol,3l

Aoles (g
&8l o)l
Ol Ll b daly ) (p8le L5 465 gua dlie (pl (B ai g

5,5

&le

[1] Lim E-J, Ahn Y-C, Jang E-S, Lee S-W, Lee
S-H, Son C-G. Systematic review and meta-
analysis of the prevalence of chronic fatigue
syndrome/myalgic encephalomyelitis
(CFS/ME). Journal of translational medicine.
2020;18(1):1-15.

[2] Wan J-j, Qin Z, Wang P-y, Sun Y, Liu X.
Muscle fatigue: general understanding and
treatment.  Experimental &  molecular
medicine. 2017;49(10):e384-e.

[3] Kim J, Beak S, Ahn S, Moon BS, Kim BS,
Lee SJ, et al. Effects of taurine and ginseng
extracts on energy metabolism during
exercise and their anti-fatigue properties in
mice. Nutr Res Pract. 2022;16(1):33-45.



cee 39l JoSo o 0ligS B pao guili (ol 510D g (TP i

R\

esearch in Exercise lutrition

©

32 &

supplementation: a double-blind, placebo-
controlled study. European journal of
nutrition. 2014;53(3):823-30.

[23] Ripps H, Shen W. taurine: a “very
essential” amino acid. Molecular vision.
2012;18:2673.

[24] Zhang M, Bi L, Ai Y, Yang L, Wang H,
Liu Z, et al. Effects of taurine
supplementation on VDT work induced
visual stress. Amino acids. 2004;26(1):59-63.

[25] Silva LA, Silveira PC, Ronsani MM, Souza
PS, Scheffer D, Vieira LC, et al. Taurine
supplementation decreases oxidative stress in
skeletal muscle after eccentric exercise. Cell
biochemistry and function. 2011;29(1):43-9.

[26] Bakker AJ, Berg HM. Effect of taurine on
sarcoplasmic reticulum function and force in
skinned fast-twitch skeletal muscle fibres of
the rat. The Journal of physiology.
2002;538(1):185-94.

[27] Hamilton E, Berg H, Easton C, Bakker AJ.
The effect of taurine depletion on the
contractile properties and fatigue in fast-
twitch skeletal muscle of the mouse. Amino
acids. 2006;31(3):273-8.

[28] Galan BS, Carvalho FG, Santos PC, Gobbi
RB, Kalva-Filho CA, Papoti M, et al. Effects
of taurine on markers of muscle damage,
inflammatory  response  and  physical
performance in triathletes. The Journal of
sports medicine and physical fitness.
2017;58(9):1318-24.

[29] Faramarzi M, Rahimi M, Azamian Jazi A,
Ahmadian Joneghani J. Effect of taurine
supplementation on markers of muscle
damage from eccentric resistance exercise in
male  bodybuilders. Modern  Olympic.
2015;1(2):175-88.

[30] Callegari GA, Novaes JS, Neto GR, Dias I,
Garrido ND, Dani C. Creatine kinase and
lactate  dehydrogenase responses after
different resistance and aerobic exercise
protocols. Journal of human Kinetics.
2017;58(1):65-72.

[31] da Silva LA, Tromm CB, Bom KEF,
Mariano |, Pozzi B, da Rosa GL, et al.
Effects of taurine supplementation following
eccentric exercise in young adults. Applied
Physiology, Nutrition, and Metabolism.
2014;39(1):101-4.

[32] Barker RG, Horvath D, van der Poel C,
Murphy RM. Benefits of prenatal taurine
supplementation in preventing the onset of

Research in Exercise Nutrition, 2022; 1(1): 21-33.

[14] Dhiab AS, Saeed S, Fathi RS. Training for
Anaerobic Differential Threshold Stand and
its Impact on Lactic Acid Concentration and
LDH Enzyme and VO2MaX and Cortisol
Hormone for Free 400 m men-runners.
International  Journal of  Psychosocial
Rehabilitation. 2020;24(05).

[15] Fry RW, Morton AR, Garcia-Webb P,
Keast D. Monitoring exercise stress by
changes in metabolic and hormonal
responses over a 24-h period. European
journal of applied physiology and
occupational physiology. 1991;63(3):228-34.

[16] Mendham AE, Donges CE, Liberts EA,
Duffield R. Effects of mode and intensity on
the acute exercise-induced IL-6 and CRP
responses in a sedentary, overweight
population. European journal of applied
physiology. 2011;111(6):1035-45.

[17] halalkhor f, Aghaei M, Vakili J. Effect of 4
weeks of rock climbing with and without
blood flow restriction, on Serum Levels of
CRP, LDH and CK in elite rock climbers.
Journal of Sport and Exercise Physiology.
2021;13(2):75-85.

[18] Shirvani H, Riahi mola Bari S, Akbarpour
Bani M, Kazemzadeh Y. The Effects of
Taurine Supplementation with High Intensity
Intermittent Exercise on Serum IL-6 and
TNF-0. in Well-Trained Soccer Players.
Journal of Sport Biosciences. 2013;5(2):59-
79.

[19] Goodman CA, Horvath D, Stathis C, Mori
T, Croft K, Murphy RM, et al. Taurine
supplementation increases skeletal muscle

force production and protects muscle
function during and after high-frequency in
vitro stimulation. Journal of Applied

Physiology. 2009;107(1):144-54.

[20] Nicklas BJ, Hsu FC, Brinkley TJ, Church
T, Goodpaster BH, Kritchevsky SB, et al.
Exercise training and plasma C-reactive
protein and interleukin-6 in elderly people.
Journal of the American Geriatrics Society.
2008;56(11):2045-52.

[21] Lak S, Ostadrahimi A, Nagili B, Asghari-
Jafarabadi M, Beigzali S, Salehi F, et al.
Anti-inflammatory effect of taurine in burned
patients. Advanced pharmaceutical bulletin.
2015;5(4):531.

[22] Rosa FT, Freitas EC, Deminice R, Jordao
AA, Marchini JS. Oxidative stress and
inflammation in obesity after taurine



R\

esearch in Exercise llutrition

©

1407 (it €2 0 o et Juo/ (o3 39 4185 39 0930
33

Leptin and C-Reactive Protein to a Single
Session Circuit Resistance Exercise in Over-
weight Girl Student. Quarterly of Horizon of
Medical Sciences. 2012;18(2):55-63.

[39] Ammar A, Chtourou H, Hammouda O,
Trabelsi K, Chiboub J, Turki M, et al. Acute
and delayed responses of C-reactive protein,
malondialdehyde and antioxidant markers
after resistance training session in elite
weightlifters: Effect of time of day.
Chronobiology international.
2015;32(9):1211-22.

[40] Gubler CM. Examining the relationship of
physical activity with inflammation and
cardiovascular disease risk: University of
Montana; 2007.

[41] Oyewole MA. Effect of taurine and
caffeine on plasma c-reactive protein and
calcium in Wistar rats. African journal of
medicine and medical sciences.
2015;44(3):229-36.

[42] da Silva JCG, Silva KF, Domingos-Gomes
JR, Batista GR, da Silva Freitas ED, Torres
VBC, et al. Aerobic exercise with blood flow
restriction affects mood state in a similar
fashion to high intensity interval exercise.
Physiology & behavior. 2019;211:112677.

[43] Kurtz JA, VanDusseldorp TA, Doyle JA,
Otis JS. Taurine in sports and exercise.
Journal of the International Society of Sports
Nutrition. 2021;18(1):1-20.

https://researchinexercisenutrition.com

acute damage in the Mdx mouse. PLo0S
currents. 2017:9.

[33] Pettitt RW, Niemeyer JD, Sexton PJ,
Lipetzky A, Murray SR. Do the noncaffeine
ingredients of energy drinks affect metabolic
responses to heavy exercise? The Journal of

Strength &  Conditioning  Research.
2013;27(7):1994-9.
[34] Terrill JR, Pinniger GJ, Nair KV,

Grounds MD, Arthur PG. Beneficial effects
of high dose taurine treatment in juvenile
dystrophic mdx mice are offset by growth
restriction. PloS one. 2017;12(11):e0187317.

[35] Ra S-G, Miyazaki T, Ishikura K,
Nagayama H, Komine S, Nakata Y, et al.
Combined effect of branched-chain amino
acids and taurine supplementation on delayed
onset muscle soreness and muscle damage in
high-intensity eccentric exercise. Journal of
the International Society of Sports Nutrition.
2013;10(1):1-11.

[36] McLeay Y, Stannard S, Barnes M. The
effect of taurine on the recovery from
eccentric exercise-induced muscle damage in
males. Antioxidants. 2017;6(4):79.

[37] Buzdagh Y, Eyipmnar CD, Tekin A,
Siktar E, Zydecka KS. Effect of Taurine
Supplement on Aerobic and Anaerobic
Outcomes: Meta-Analysis of Randomized
Controlled Trials. 2022.

[38] hosseini kakhk a, Khademosharie m,
amiriparsa t, Davarzani z. Response of



W39 WS 30 g Y
42—-35 oo 1407 bl 2 o ylowt ¢ Jof Jw -

esearch in Exercise Nutrition

https://researchinexercisenutrition.com https://www.doi.org/10.34785/1019.2023.004

2 o218 5w oo 9 Pb O b (39l (b3 59 Sy 305 0590 3 olri Y (w y 9
039 49LS1 51,19 (19 30 30 Sl WS g Jled! b LS S p T obaw

5l 3T oo ol 531991 036 & AUl Sgmme P3igIlS Lo yimes ¢ E sy Lo

S5l 5e8 03,5 (5SS ezmails
pole axly o odll ol3l olisls ¢ 5559
pole 5 Su o 0g,S (lided g
Olrl ol (s

2 gmne Dy g3 4
hadis.byt.sport@gmail.com
Cor b 03,5 (B3 psle sl )5 2
pole oaSails . ohiyy pole 9 S
STyl oy sodlol o3l olKisls 25559
Ol

(D9G3 ad)l wlis)ls 3
ST elSails (b3 (Shaleied o35
095 «linixd 5 pole g Ol
OIS (s pole 9 SN Cwy
Ol

(29 Sidnid ad)l ol 4
pole 0aSAlS ¢ oljys Shslsised 09,5
axly ol ol olails (L3
Ol S e Ol

09,5 sBiys SiPmpd Skl S
oaSiils o obiys  (g5elsn 5
Olrs axlg el ol ol&ailo Suy

ISSN:2980-8960

]é,.&;m L')lf.\;.uaﬁ?j &5‘)’3 dlie C}i‘ L”xbwolm

ol

1401/09/12 : 5 iy g ,G 1401/03/25:cb,5 g ,U

LXVLES

2ol il JoSo 5 Vb 0l b (gl Sliyyed 0)90 S oles Sl g Ban b 3l imggy 1B
93,5 pbl 5l g 59 WLl iy loye o okl ws ol SOl Sy skew

55 pgdone [pS5ks 26 ) sty Gy 0358 (asla b g Lol el g 3l JUS )5 0,0 40 1 owliad (309
sy (4 5 HIT Sliyjos + JaSo (3 HIT @l po3 (2 e s JoSo (1 05,5 4 4y (ool 504 2o &
S HIT @l ped g cpm s JoSo cilizen sloalslie cov atin 8 e 4 ba 53905 pus B05 (60 s

A5 65 031l g3l s —igeil e Al ye 93 55 el 45 9 el 5 (S jtesu T (slo pasls b S

©og,S 13 dgus] 4 Caoglio yadls g TNFa g IL-6 oy gglaw a5 ol jlis laodly Julov ol (ldaidly
0/05) casls (o ysbixo 2alS 905 i 4 Connd 905 o p> HIIT by yo5 + JoSo g HIT &l yo5 ¢ JoSo
i3l HIT @l ped +JoSo g HIT @l yoi ¢ JoSa (sloogyS 55 5uiSigmd] oy gglaw 8 Jls jd (P <
O S lxe Ciglis o puize | A8 ud y3 a5l Jbs j3 opl (P < 0/05) cuils pgoil L 53 (syboline

(P2 0/05) cuslss 939 laog,S

o il JaSe g 5 b HINT Slyya (dlpl o €S g0 ool sty lts 4y a2 | 35 05 400l
Odgudl & Cunglie dgut el el 2 (gl 5L el g Sl (sl )SOLES gl 2R 5 )b I Ve
3500 g LSl )b Bl laye

B g oladl (piSTgnal YU s b gl il ya3 2 g8 ol

1 gl

Aoy 2 el 15 5 Lol G )L (B ok 2 sl JoSe 9 Vb b b (gl (08509 Sl yad 090 Sy Gbld i gy Cde Ol

doi: 10.34785/J019.2023.004 .11-19 :(2)1 1401 ;5 4Ll (sl >


mailto:hadis.byt.sport@gmail.com

Original Article

https://doi.org/10.34785/J019.2023.004

Research in Exercise Nutrition 2022; 1(2): 35-42

Interactive effect of a period of high-intensity interval training and
cinnamon supplementation on the levels of some inflammatory
and anti-inflammatory markers in overweight men

Hadis Bayat®', Hamidreza khalounejad?, Masoud babaei®, Nazanin arnavazi yamchi*,

Mohammad Ali Azarbayjani®.

Received: 2022/06/15
Abstract

Accepted: 2022/12/03

Introduction: The aim of this study was to investigate the
interactive effect of a period of high-intensity interval training
and cinnamon supplementation on the levels of some
inflammatory and anti-inflammatory markers in overweight and
obese men.

Method: 40 obese and overweight adult men with body mass
index greater than 26 kg / m2 were randomly divided into 4
groups: 1) Cinnamon supplement, 2) HIIT training, 3) Cinnamon
supplement + HIIT training, and 4) placebo. Subjects then
underwent various cinnamon supplement interventions and HIIT
exercises for 8 weeks. Anthropometric, inflammatory, and anti-
inflammatory indices were measured pre and posttest.

Results: The results of data analysis showed that serum levels of
IL-6, TNFa and insulin resistance index in the supplement, HIT
training, and supplement + HIIT training groups in the post-test
were significantly reduced compared to the pre-test (P < 0.05),
While serum adiponectin levels in supplement, HIIT training, and
supplement + HIIT training groups had a significant increase in
post-test (P < 0.05). However, there was no significant difference
between the groups in any of the variables (P = 0.05).

Conclusion: According to the results, it can be said that
performing HIIT training with and without cinnamon
supplementation will probably improve insulin resistance in
overweight men by reducing the levels of inflammatory markers
and increasing anti-inflammatory markers.

Keywords: High-Intensity Interval training, Adiponectin,

Inflammation and Obesity.
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Introduction: Since limited studies have examined the simultaneous use
of creatine and sodium bicarbonate supplements in team sports, the aim
of this study was to evaluate creatine and sodium bicarbonate
supplementation on anaerobic performance, fatigue index and futsal
special performance test (FSPT) in elite futsal players during pre-season
training.

Methodology: 32 futsal players (age of 22.23+ 0 0.23 years) were
selected objectively and randomly divided into four creatine, sodium
bicarbonate, combined and placebo groups. FSPT and RAST
anaerobicity test was performed and fatigue index, peak and mean
anaerobic power were assessed before and after the intervention During
7 days of supplementation, the creatine group received 20 grams of
creatine daily, the sodium-bicarbonate group 0.3 mg / kg, the combined
group (20 grams of creatine and 0.3 mg / kg sodium bicarbonate) and
the control group 20 grams of starch, in four servings.

Result: The results showed that the peak of anaerobic power of creatine
and combination groups was significantly higher than the placebo
group. The mean anaerobic capacity of the creatine and combination
groups was significantly higher than that of the placebo group and the
mean anaerobic capacity of the combination group was significantly
higher than that of the sodium bicarbonate group.There was no
significant difference in the fatigue index of the groups. There is a
significant difference between the time of FSPT of each creatine and
combination groups with the placebo and sodium bicarbonate groups
and between the creatine and combination groups in the post-test.

Conclusion: Creatine supplementation, unlike sodium bicarbonate,
improves the anaerobic and functional parameters of futsal players.
Also, the simultaneous use of creatine and sodium bicarbonate, by
enhancing the synergistic effect, gives a more positive response to the
anaerobic and functional indices of futsal players during pre-season.

Keywords: Anaerobic power, creatine, sodium bicarbonate, Futsal.
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Introduction: The aim of this study was to determine the effect of
HMB supplement on the growth hormone and testosterone
concentration following resistance exercise.

Method: In a double-blind, randomized and placebo-controlled
study, 10 college athletes with age (22+1.32), weight (45.76+9.13),
BMI (23.7+1.99) and body fat percent (12.50+4.08) were randomly
selected and ingested HMB (3 gr per day) and placebo (3 gr per
day) for one week. Then, A washout period of one week was set
between supplementation periods. After one week of
supplementation period, subjects performed resistance exercise
included 3 sets of bench press, lat pull down, leg extension, leg
curl, biceps curl, triceps curl and shoulder press with 85% of 1RM
and 2 min rest intervals between sets and exercises. Before and
after resistance exercise blood samples were taken. After a week
rest, subjects recalled, then supplement and placebo changed for
each subject. They performed the same resistance exercise as
previous session. After completion of resistance exercise blood
samples were collected for measuring growth and testosterone
hormones by ELISA method.

Results: The results using ANOVA with repeated measures
showed that one week ingestion of HMB significantly increased
TS levels, but didn’t affect GH hormone secretion.

Conclusion: Based on the results, it seems that short-term
ingestion of HMB can induced increase in secretion of TS
anabolic hormones after resistance exercise in athletes.

Keywords: HMB supplement, Growth hormone, Testosterone
hormone.
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