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Abstract

Aim:  Supplements play an important role in improving the various performances of athletes.
One of these supplements is L-theanine, which has many physiological effects. The aim of this
study was to investigate the effect of L-theanine supplementation on balance, cognitive
performance, anaerobic capacity and fatigue index of trained male wushu athletes. Methods:
This research was conducted in a double-blind, cross-sectional and semi-experimental manner.
The subjects included 11 people from Zanjan city, who participated in both the control (placebo)
and experimental (supplement) groups with a certain time interval due to the spread of the corona
disease and the reluctance of human subjects to participate in the research work. The intended

tests were performed twice, 3 days apart. Subjects in the placebo group received a 200 mg flour
capsule and in the supplement group a 200 mg L-theanine capsule, and after 30 minutes (the
time required for L-theanine to take effect), they performed balance, reaction time and RAST
tests to measure anaerobic power (minimum, maximum, average) and fatigue index. For
statistical analysis, Shapiro Wilk, covariance and paired t tests were used at the significance level
of p=0.05. Results The results showed that 30 minutes after taking L-theanine supplement in
humansubjects, the values of balance (P=0.001), cognitive performance (P=0.010), minimum
power (P=0.009) improved and and there was no significant change in the subjects' fatigue
(P=0.190), also the average power (P=0.017) was significantly reduced. Conclusions: It seems
that L-theanine supplement has significantly improved the balance, cognitive performance and
minimum anaerobic power of trained male wushu athletes, but it did not have a significant effect
on their fatigue and peak power, but the lack of improvement in the average power in the rest
test probably indicates that this supplement in Reduction of cumulative fatigue from rapid
repetitions is ineffective.
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Extended abstract
Background

Many athletes use sports supplements for various reasons, and with the advancement of sports physiology, metabolism
and nutrition, it has been proven that diet and nutritional intake have an effect on athletes' performance. Consuming
nutritional supplements is beneficial for athletes who engage in physical activity at high levels of training (1). Today,
athletes use various compounds with the aim of benefiting from their performance-enhancing effects and consider
supplement consumption as part of their training and competition program. In competitions, one of the most effective
functions of the body is the correct and optimal functioning of the nutritional processes, which can help the athlete to use
his abilities to the maximum. In this context, L-theanine can put the nutritional processes in better conditions with its
mechanisms It can have other effects in improving the performance of different parts of the body in order to improve
performance. L-theanine is one of the components of green tea that regulates and protects the nerves of the brain (2).
Studies show that the biological activity and functions of L-theanine in the body are high (3). Theanine is the most
abundant amino acid in tea (4), is generally known to be safe and harmless (5-7) and has valuable physiological and
pharmacological effects (5, 8, 9) and no side effects related to excessive consumption. There is no L-theanine (10). Taking
L-theanine orally is absorbed from the intestine into the blood, and then a small amount of L-theanine passes through the
blood-brain barrier to the brain (11), which increases the level of dopamine and also increases the level of serotonin and
GABA, which through Neurotransmitters communicate with the dopaminergic circuit (12), which results in the effect and
feeling good. It is worth noting that unlike other common anti-anxiety treatments, L-theanine leads to increased sleepiness,
slowness of reaction or weakness. It does not focus (11). By activating the inhibitory neurotransmitter system, L-theanine
increases the level of Neutrophin mRNA and helps develop brain functions (13). On the other hand, L-theanine increases
the concentration of dopamine and liver glycogen and reduces 5-HT and serum urea, and as a result, it probably leads to
a decrease in fatigue. In long-term use of L-theanine, it will probably reduce 5-HT, urea and lactate, and will also increase
dopamine and liver glycogen levels (14, 15). After that, it can be directly excreted through urine or catabolized to glutamic
acid and ethylamine through hydrolysis in the kidneys and excreted from the body (13). It has been reported in studies
that it takes about 30 minutes for L-theanine to affect different parameters (16). One of the disciplines that requires the
development of nutritional functions to increase balance and also requires the reduction of fatigue for anaerobic
performance is Wushu Talu. Wushu is one of the most popular martial arts disciplines and most other martial arts are
adapted from this discipline (17). Today, wushu is considered as an international sport, which is performed in two styles,
talo (demonstration) and sanda (combat). Talo is a martial style and includes practical skills in combat as well as how to
work with a variety of cold weapons (18). In general, wushu talo, in addition to coordination, flexibility and physical
strength, requires movement balance, lack of body tremors, mental balance (cognitive function), anaerobic power and
postponing fatigue during performance, because in this discipline, when the athlete performs the technique, It keeps the
body stable at specific angles for a few seconds (about 3-5 seconds) and one of the complications of performing these
movements is keeping the body balanced due to the change in the movement of different body parts. The lack of stability
and trembling of the limbs will deduct points from the athletes. In performing these movements, athletes who do not have
much skill and strength and ability have unstable movement. Also, lack of mental balance (cognitive performance) and
physical balance is one of the reasons for failure in talo competitions (19).

Methodology

This research was conducted in a double-blind, cross-sectional and semi-experimental manner. The subjects included 11 people from
Zanjan city, who participated in both the control (placebo) and experimental (supplement) groups with a certain time interval due to
the spread of the corona disease and the reluctance of human subjects to participate in the research work. The pre-tests of the placebo
and L-theanine groups were taken cross-over and double-blind from the subjects, and there was a gap of 3 days between each of these
tests. Subjects in the placebo group received a 200 mg flour capsule and in the supplement group a 200 mg L-theanine capsule, and
after 30 minutes (the time required for L-theanine to take effect), they were asked to perform balance tests using the force-plate device,
reaction using Manual reaction time measuring device and rest test were taken to measure anaerobic power (minimum, maximum,
average) and fatigue index measurement.

Statistical methods

For statistical analysis, Shapiro Wilk, covariance and paired t tests were used at the significance level of p=0.05.

Results

The results showed that 30 minutes after taking L-theanine supplement in human subjects, the values of balance (P=0.001), cognitive
performance (P=0.010), minimum power (P=0.009) and peak power (0.078) (P=0.017) improved and there was no significant change
in the subjects' fatigue (P=0.190), also the average power (P=0.017) was significantly reduced.

Discussion

Previous studies investigating the effects of L-theanine on cognitive function and reaction time have reported conflicting
results. Evidence shows that L-theanine in humans can increase alpha waves in the brain approximately 40 minutes after
consumption, and as a result, it can possibly shorten reaction time. In this study, although L-theanine supplementation
significantly improved the minimum anaerobic capacity of wushu athletes, it did not have a significant effect on wushu
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athletes' fatigue, probably because the use of L-theanine supplement in this study was done acutely, this effect was not
enough to be significant and probably in long-term use it can also be effective in reducing the fatigue of the subjects.

It seems that L-theanine increases the level of Neutrophin mMRNA by activating the neurotransmitter inhibitory system,
helps to develop brain functions and puts nutritional processes in better conditions, and probably indirectly affects the
improvement of balance. Also, L-theanine increases the concentration of dopamine and liver glycogen and reduces 5-HT,
serum urea and lactate, and as a result, it leads to a decrease in fatigue and, as a result, better performance in anaerobic
power.

Conclusion

It seems that L-theanine supplement has significantly improved the balance, cognitive performance and minimum anaerobic power of
trained male wushu athletes, but it did not have a significant effect on their fatigue and peak power, but the lack of improvement in the

average power in the rest test probably indicates that this supplement in Reduction of cumulative fatigue from rapid repetitions is
ineffective.

Keywords: L-theanine, Balance, Cognitive Function, Anaerobic Power, Fatigue Index, Wushu

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2024.28724.1568

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.28724.1568

O¥339 83999 39 30 (G (83 yil Olliae
£P9S osxled o3l Jlo
FY-1Y Olorio H16F Glie 9 3k

e

Open Access R e

s 2L g 63leR 2 (g (L 8 e (SOl gyl JI JoSo S puao il
03,5 (o3 S0 (4l gigg

T 639395 Lo yaumos I lbiowld Lo BT L v
VECYVYIVE 1y f,b VECY/o /)Y 1l b

oS

o8l I JeSe ool 51 (S5 )l o800 59 ciliseo (slod Slae Sgu0 53 (code 5 Lo JoSo 18D
2 ol J oo Gpan b g pile il i )l Slold (sl b sl oS el
ol gy 292 03,5 (e 350 (S 995 (Siud pa3LE 5 silom s ol BUS 3 Shas ¢ Joles
o8 W Jeld o gagesl b plul (25 des (byy 4 g ablite 9 gugd Oy Giagh ol
2 S 4 Sl o Sogeil bles pie g Ug)S (rlow Eond > 4 45 g2 (o e (518 9399
K32)S 8 5 (JoSe) 225 9 (igyh) J5iS 09)5 53 2 ) i Sloj alold L ¢ ingly )18

2 polb e s 335 0 GEQR Sl JguS Laigyls 09,8 (slaingol ygeilm 52 48 12l oo 1 59, ¥ Aol 4y 11 93 5ka5 390 (slayge]]
4 edallo WA JANSSPAZAUNNVACHT. oo i B Yo bS5l amy 5 253,87 €l ol JI oS o Vo oSS JoSo 09,5 50 (0,5 (oo Vo

o oy Sidn i) S Sl ey 09el 5 JedlpSe (Pl el w4 (06l I @3,8E lp el ole)

Sl sl A s sl el el (gl a3 2] (St (as i tomias g (0:S0be S Sl )cslsm i o5 65031
Ol Ol s Dl 2305 1RABL 13,5 ool P=+/+0 ()l re paw 1> (295 5 g bl « Shig gy pmli slaygesl
SR T sShas (P=+/+ 1) Job pslio Lo gl 3 oli I JaSe Gpaan 5l o 48B3 Yo o olis ol

S e S s A5 2ol s (P=+/V40) b idgej] (S )3 g 438l sgme (P=+/++8) g5 Jolas 5 (P=+/41+) sl

Ol Ol Ol -
Lol ol gixe yoboas (P=+/+ 1Y) olg3 (pSSlio e ol i Juols (6y)3 xe puis (P=2/+YA)

pole oS (s Silsy bkl ¥

Aty (Gl ke eaSals (355 3Sles (Pl p3 (a2 BB dgme el ol Jl JoSo &5ty o0 55 4 16 S Ao gy Bl
RSN B G5 gl g (Sid (sgy » g Cusl 035 03,5 (505 350 (S 599 ol il g L

Dy ) * ol 8l o Sl Vlazn) sy s ) 65ke Ol5F Sgude pis imod el 423NN (gI5 sixe

(hnorouzi@znu.ac.ir) Cawl 035 )ubu) aw syl SOl (bl e (S ials o oS

30 ) pgy (Saud 4a3ls g (Glgncs ol (b 2,8les (Sl 2 0l ) JaSe e 18T " 55055 Lo e clitanld e Bl (L sanl sl 5] 090
YY=AYAY) VY VEeY L (5559 (59900 50 (giwydi (63,08 lalllas " 03,8 1y poi

ubub)é-l She g o8l ,.wb 9 )’L.':a‘ LAL\D

POV-VEVE 1 Suig oS gLl

Sl3T: ot yonntd £
DOI: 10.22049/JAHSSP.2023.28273.1543

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2024.28724.1568
https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

WO o

lalllas 53 (V) 355 285 oy 5 g 00 3B (ppells] 5 Sealils
ol JI b A e sk aidy Yo dgas &5 cul oad )5S
(V) am3 )3 il cov 1) Gl (sl yzal)ly

IRl lp sdie sladSlos dang diojls oS plaaid) S Sy
23bies Siliree el lp (Sd (il Al pimen 5 Jols
laaidy miogoe jlgdgy Wl U Sew gdgy ad,
ool sy ol 515500 o5y sl ik g Cusl 05y sl 5559
S Cunl golae (Molliye (3559 S Olgis s 059yl 999 (V) lod
253 S glb 095 L2 (o)) 1l 5 ((oilod) P S 93
gl ) 0520 (prizman 5 0j,le 3 (03)5 slac)lpe Jolis 5 canl
Saplon p oglle U gdgy ASyoba (A) cul gl
P o G85)) pie (S Pl 4 G 035 5 phllal
O (Stud Bl B9 4 g lga o Ol (GBS 0 Slac) (md
) ot S5 el plSin 855 423y ol 3 oS 1z )l 5l 1o
O JIY o) 4l lin e gl Pl s ascine blg; b
Sl ol Gl Gl Sazm J g Db &8 el (46
Gl o e glagiae cS o S G Jols ushesS
2 5o OhS) 59 3l slitel juS carge baplail (5 5 g)huk pas
Pl U5 5 )38 9 3L ©)la I &S SB35 SIS o ul (sl
pas kU 5l (S romen 51 ()l eS8 s wisls Jyss
Dol g (Ll 5)Slos) and Jols il b Olislue jd Cudse
4ps LAY Jlo ) o Ken 5 Tselosl (Sgen (V) conl (o328
S 9oy 0]y 45 3 Lt cpped sk 3 (g SSU Jilo
)55 b (ilgacn ©)15 5 A8 oo o3laul (Gilgao (55 i ]
(V) d g ualudge 3,Shos (sl U s il silonea
38des il el waiS plgl Jolo So e (Kd rizmen
B9 Sl ) (LS55 2l g (V) 258 (5L 9}5‘{3}1&
Sl 4 dagi L AYY) o) (S Sllas Gl 5 )Slas 4y Lot
2088 J oAb L b o (ad 5 15 gl 01d plsl Clllls
5 e S0 & brl & cul oad ()1 (Sd 5 (LS 5 Sles
OIF YWY Jlo o ollSen 5 " Sl (oS o ST sl 51250
00) 3yl Slows (Swd p Sawd Gials I sl Jlas w8
ol 1S 15,8 U5 Y IR Jlo > oy So g it 4 i
> i I (F) sl ond (3LS oo Slas dgu0 4 poie
Soy p o8 & S (I YV Sl s s 55,
3509 (V) )3 s 5b (il slaai plo b )lbgn ((Siud
Oly 9 P K Bb jleglleas )3 3929 3590 cnl > (Sloled]

s 3,8 Mas (ol 1 il ) JoSe e il

doddo
sl o o3lizal (1555 oS 1 0558 Jle & Sit509 5 55k
9590 (ol Wl g pudplio D))y STlmied pole Chpin by
S fles y slads sl g olie j) & Cal oud ol
siadger JylS8509 (sl 2138 (slaJoSa a2 ls b oy1S55 9
o930l (1) Sibpe S culld 4 nyed UL gk > &S
S sySose Bam b S55s5 5 il Sl 5 5l isyg
be)lwulydu‘)wd)mswwoﬁwl LP(1 &\)sl)lf
NI 5 S ey ) )l s )3 298 By g e
& Cunl Gdae sl a5 e dSles (b oo Slos
SaS 355 clo llgs ) ST odlil o ;3 1, K555 Slgi o
iyl Wl 3yl 4 oS gl ) sl I i ol 3 oS
5505 Oyl Wlgs o o oglle 5 423 51,3 6y Ll 0 1, (sdse
0las Doy slinly o b calisee glayion 5, Slos dgus D o2
5 0S8 wulaly &S Canl jaw sls slipl 3 (SO ol Al asls
Culled W o i Oldllae (V) Cunl o Olacl sasScladlx,
o8l (¥) canl b o J3Is 0 06l I slas Shoe 9 (S5odam
b o g el IS g ) 032 (sl 3 S99 alsel sl (508
B) 3,15 o))l (29)1 9 (Seiolaied Sl g (V-0) 398 o ablis
S99 ol Jl o> ) G Gpae bdlally )3 (3l (5)lse e 9 (3 A
O S & 03g) I (Shd ypots (bl Sl Bpan (V) 3l
Sie S B 5l 08l Il (o8 sl w5 298 o0
sobimen 9 (eligd gaw (Il el cpl & (1)) Moo ol oo
v slmosim Jis! 3o ) 45 US 5 (g gl Gl sl
el a3 oS (W) 29 00 oS (o0 )l 8 0 bLS)I S05 yiabiga jlae L
(505 GlS 3 a8 sl 1S5 LS 950 wgs o Sl o ol
(Sl Gl 4 e 5ol Jlql, Shlasl 1 lagley
Ji b sl (1) 905 55505 53 inss b 2Ty 5 (0 4
0‘55)"9" mRNA c.la.m (oS [[RVE-3) Jl.m.:\ b.\l.}.{)l.e(o o u.))f
S 5SS g (el clale (Il el ols I S g
P T.]Lo.«bl Al 5 g A 0 uu.tbl.{ |) £y b)9| 9 5-HT 9 35“‘%5“’
Ueinl oyl J1 ) o lsb solial )3 g o (Sind inlS 4
w‘)ﬁl ;&L’ Ored g J}.\»L;c olsy 9 0)91 ‘5‘HT UA&K p&l)
g o 51 ome (00 5VF) 2 dalis (08 (5658 s 5 (g
Sl s S )3 g pnm ol 51l 393 @5 ) oo il et

" Tan Junfeng
¥ Shinsuke Hidese

Copyright ©The authors

! L-theanine
2 Hiroyuki Imamura

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.28724.1568
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_1
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_2
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_3
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_4
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_5
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_5
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_8
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_9
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_10
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_11
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_11
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_14
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_15
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_16
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_17
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_18
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_19
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_20
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_21
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_22
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_15
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_6
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_23

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

V¢ O

b el Y¥ wad S cddled 5 9050 5 e el WY sls 1
295 Jgene pl cud A el I8 b 03,8 (50055 (65 g0l |
o VIV Celo b S3gej] ablgse Ve /e Celos 3905 g 039 |,
Sl 0485 S By | Gy 5 458k 598> (3559 Sl 5 090 39
A Ve CubdS 5l s b 00l s gs Wil 4y a0l 3)lge sl
oBiws L) Jobs slacus plnl can b S3g0jl ilius G pas
o 0553 U ol S e i gl €5 5 5L gt
loaly (RAST) sy ggeil 5 (s JadllpSe ooy 4612
lam oS @glay pl b Tal g0l G dilad 50 a0y N0
5 JoSe 509,53l JguS 9 wlbnio Bpan I didy e cbiS
oseilim 5 sl ot on 00 aletal) (90i] G & Loig)ly
59y 4w PS5 (ladg)ls b JoSa) s iga3l g (ladg)ls b Josa)

5 coley alols

B Job oglles i sdges] lasuin 1B prie (5503101 (g,
b & g 6ol p Sl @ el s g 5 el 4 g
oSl o Y0 Cbluws 1 g0 (590 S5 b Sl ) (905
(093l Eo 31 B 25 0 ol S5 o oy 4 V- ol alols
o3l b 903l (loj 53,8 £ )5 1y Lidgs 4ids B e 4 Loy 53903
Pl bl 5 gard b5 93 5 02,5 905l )5 93y 5 oS ]
S5 5 5 I iageil g 39 005y S cigeil (o jd b cigel g9y &S w
b osi S cygesl los b g dialiwgl gy bas (g0 b Vo alols
gl 5o YO GbL )3 5 83,5 (s> & g9pd Sy ST
b 025, ygoil Lasgs 09e3l (o g 00 igie yiegi S Ll s

Vo)l plosl 5 plas 5o 1 b1y S5 50 (Sageil 5 0

5wy o90)] (i adli g oy Sile (JBlas ol 9 oy
(Y0) sl oy 5 (sloJgerd 32k

sl ols = s ™ (FO) /(S5 o o)

Sl plgs = 0jg ™ (FO) 1 (1S5 o a8 le)’

g Slbe = Gt 93 JS3F pgeoa | 7

S 23S = (gl ol - Gl Jlae) 1S58 ol JS

o5 (8 > Gogel (slil ol (6 S310l (sl g3 el 5
(azsls JolS” sl T b la idge;l den 4S) 255555 o 2 g g

Copyright ©The authors

il )gSl (pnre s JU gl aid) > & (lao
b Silore ol g S5 p o6l ) JoSe Gpae il (sladllas
o1t g0y 35 IS b9 30 Jao ol b > el 3,55 )
bl oS sn Jlgw ool @ Gy Jbid @ ol Stngl cnlpl fowl
Ol (@3l 5,Slae (ol 2 6yl Slgiee il I JoSo e

Sl adly 03,8 cpyed 350 ) 9bgg (Stud (a3l 5 (ilgn o

AR5 U9
L Gl ©ygos o Cunl (93) 9 (225 4o 59 5 ol ool
ablite &0t JoSo 5 Laigyls 09,5 9353 (a3l s 5 0905l b
Sows) S 99 44 1) i3y il (gylel amsly . ploxil oS gusgo
2 allogly &g o5 03l St () e 03)5 (e 30 (I
o dgeil i) (Silo Essd S 4 Al oS cS)h gy
s Gen a9 38 Iy & 8 W 4 8 Wl ek
2 (5o aw) pasuie Sbj dold b ((8)Y) eaSes i sba Sdg0;]
u.,,m”g UJ‘ 4334.3 Jﬁjb S L o oo lazw! J& 9 L"".ﬁ)b b?)f 9.) »
S dg Jlo YA BV i oy e s)ll axals ol 51,8 VY Jolis
A5 3 L g G-POWET I oslisil b g yoyid 13 (5 S Wiges 00y
5955 sl ylixe ul Gl sluss el +/A g3l ojlail 4+ /0 Wl O8,S
ooped able Jo ¥ Blis sl aile oyl b e Tyl e 4
Rl (Glgy g o a5l o9 Wl Jbgdag (03559 4nS) 5
P‘.\J‘ ) L;,\:.)w»i d.mL.: uu»l.\) ‘9)“) u.))s: d)m ‘uol> Ls)lQ.AJ
oyl D) 31 j3sS lSite 280 eybl oo 5 b liow
IS m il ea gl zes laslne gy 5 i
D29 pole 09,5 WU b Jhagh il g gl )3 <SS Lyl
B3] a8 S b Cppiman 5 o) oKl bl pale 0aSiily
Sa Gy e Ghcwy ek
U3 aeS slie JolS cule, Ly IR.SSRI.REC.1400.1271
e Al > W dgeil (gl g9y 5 U 5 |l (o )
o 535031 dan (rizman b &) gl 4y p3l) oo g 60,8 <8

JpSike Yoo Gimon ol 1 B0 J0S0 9 (3903] SS9
S oS e Voo JguS 5 JoSo lpicds JpuaS &ppods il
Aolisdiuw ys ¢ g5 o ¢y Slasuiio 1] L(VF) W okl Ladg,ld ylgisay
PS5 lpas cd g yglaen b dgeil 3559 a5 (S5
OBl ogl> dlge 5 slo s I A atlgd b Sogeil ) igel S

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.28724.1568
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_24
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_25
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_25

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

\v O

asl Yo gl ble g cunyy ozl Sl & a5 b Sdgejl ya
oS Cuwyd gl sl ble szl slaw a A duobre
NV S

d)"’i d‘-‘”uf"s)

95 5 5 oiblssS «Shy 90ls Glaggesl S bl Sl sl
3,5 odlwl +/+0 (g, gixe pdaww 4>

sl

o 1)l b idgejl (63,8 lasuiie jlme Clymul § uSile ) Jodo 5

L]

Soidgid 9 SudlSges St (pSbe VJs>
(09eiloin) Al Sl 43 b dge ]

OSle & jlxe Bl o e
ye/a-Eo/vo ()
Ye/a.Ey./A. (S5) 038
VWEIEYEY /¥ S (st i) 23
YYIVAEY/YY (kg/mz) BMI®

4 Oy oloj & 3 (i (Y g2) (illysS il 0igesl b
ba)f » (P:'/aaa) QSQ'L>_L5°L\B 9 (P:‘/VY') ‘;«Jl} CA-P 2 J.)Lu
09)5 53 Lol Al ()l> stme gli5 Cig0l e 9 051t ot Lodg
35 09,5 93 Oy Awglie g (P=+/+2Y) cusl odgs b ime b5 JI
(P=21+43) 515 3929 (615 dxe glis 09,5 93 oy 45 M st
e a3 5 4 sy o 515 ) oS e 4555
Rl (6)laigne yobr |y 03,5 (pped 350 S 59y A elsS
obj) elis 3 Slas bl 0 38 ol daue (re 4 (pl &S 62>
(P=-/+3) ity J1 g (P=+/-¥V) Ligyls 09,5 53 1 53 (Jadll oS

s 3,8 Mas (ol 1 il ) JoSe e il

d.}yoj )l &S G ygo(pd A5 ool ‘3)u—4>w.ao oKwd 9 ¥
Aol 5l dm g 3,5 8 g doio oS Cudy odle] i dtulgs
leyd b g 5,5 oslal mosls ol (sl 1y ksl pd 055 1905
oy Slellol 53 |l aspe @y 1) Ggb <8 (agell )"
b el dasd 5l 905 amins oSt edlatl b ope; Sl uSe
HZ (o))s paigas (uils )5 b 4l Ve e &y gpimaomin b (ge]]
sloodly i s = s o (ML) o) Jols cas p V--
Sl511z oty (i ol il i > (e ol oS sl
Olej ale (sl ind Jilod g 4y oo I3l 5 5l ealial
i (59) ($3905] 5k 58,5 )8 o Gloj Aol eyl 4
S 488 las 3 Al Ve e 4 oy (g9 5l L il p U oS
(Sl 32,5 Al ol e (53508 St Jali o oy
15 Bl s ol 391 5SesS o Jadl uSe (slagys dils &S
Sloj o3l ol dae p 35y 2l ollas (6)lul S3geil ] y3 &S
2 g 0 030 41,8 el wuSe glogps 59y a5 Cunl a8l s Jolee
el s sl (539031 b s oxims o lis a8l Lo -yl xdly
edlSe 350 Sl b J 5 1 argSs o S (g3
2855 )18 Jedll poSe 598 soallye 2 dw 423 laler 22 3900
Jodl S oy glaadlie Sl o 2 ol a4 ey b
S o glab 1y 38l s dw dx > (glaler L Jhrged &S Cawl (slalads
A B g il sy 93 50 (3905l o)k 4 ey oo

(V5) L dwles

n ’lll

9 osls

.

LI ¢

T

\ v
FILICA ran S DNV y .

sbusly ) oo Jodll S slag i ()l 4 sy (loj 2 yogead
L.S'?)B _Lﬁ"$b

oloj Sojlul ol 1 g Jedl e oy s pSejlul sl
b Sy a9 4 g (S5 Ktoled Elp s (g9l &5 Joall oS
Ol 0,8 oalatl Wb o plosl wd O ygods 5 3 Suisles gl
ol 1S 3,55 5 9 4 plol 4l Ve loj oo )3 5 GEED 13 (03]

3 Body mass index

Copyright ©The authors

! Force plate
2 Matlab

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.28724.1568
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_26

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

\AD

Canl 0391 515 gz 3ls 09,8 0 Sl Lol bl (g0 ize
3 aS ol LE 55 09,5 93w dwwlie g (P=o/o¥Y P=./..¥)
5 I 2925 (5yldine Sl 09)F 93 o (P=o/41Y) ol (Sl
d9¢ 9 Silore Oy Sbe €l coge oils Sl oS Bpae
2 ol 00 03, (pyed 3p0 W5d99 3 Silsria Oly ol
(P=-/-YA) cilgm e 55 sl g (P=+/V1+)Saus a3l | bl

(Y Jg2) 33 ol JI 6,38 ,80 pae 31 S ol g

5 ol duglio g bl gl ine glis yseslm g seilibe o
b 3ls 5Shas 390 g (P=o/+Ve) coglis (l5 sme 5| S 09,5
s 53 Sy 5 i o 1 55l ) oS i
duglio 33 g (P=2l-3) 592 o ime by U1 5 (P=+/--A) Leig)ls
oWl Jl JeSe Gyme cplply (P=2/-49) 3)l5 3939 5yl sme
losg)ly CBpae (pizmad .Cuwl 0l (g3lab o ol JBlas 29y Cgo
A (P=IAFY) ilsne s &l 5 (P=+/09) ol (Sike (s,

(0mlylass ogo3l 31 e3liil b) (il JI g Ladg1s 09,5 (o2 3590 Sl peite (3ailo dmli s . ¥ Jgaar

P-value | Df F ke T luae il o] [PYVE
osls J losgyl>

[+a ) NoA FYONYEY - - /¥ FYV/VEEAV/F] Oy Jelus
[\ ) A% alovE./y- O/AYE- /¥ 9 ke
+[+YA ) Y/¥s FoYIYYEVOAYY DYY/VEEVYY/\ S zol oy
ALY ) V/AY YINENY- F/VSEY /YA s a3 ls
o[+) ) NAY \ATAAEATINYG \AZARE 774 Jodl S o
ofee) ) \AQ V¥V /YD Y/ovEe /Y b cae p» Jols
ofe ) ) YV/£a VovE./va v/Fok./on il el s ol

Copyright ©The authors

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.28724.1568

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

A O

4 40> 05l g 8l JIOY) 295 @85 o3l ol Sl e g 093
ool ) o clale a5 555 o S sy o Lol clale Slis
Obedl 3 o yos dags 5 (W) A oo 2015 4 955 sl YF (b o
Iy owebgd o (0l (V) ol 0dds lgic ddBs Y 1 aids OA )
(5 o b 3805) (g o el el 5 2030 13
So5puebgd lae b mae (slmosimd Jlisl 5 b 5l &S GABA
cald ols J ol o] o Slas ppnge J S (Bl
5y cxl 3 (YY) 0y sl SoliglS pnae sdimdy Uil & (gydle
a Jlal b (WY) b0 Jrate Clbgls sbaodipS lon 4
sl ,s Kainate cleog,s,; 5 NMDAY. AMPAT
529 0l o ol i 35 uigSUE] Joe Sapg i, calils
ol 01 i 35 B 8 s 1 (5 Jl s e 51 e

(YY)

L6 @l 6 63)S ) (s 08l I pl &S LS s
Ol (Y IY) ohKen 5 Siiile () adllae 253)5" (5)155 1) (ol
s Wlgi o p)SolS 13 )5V 593 0 ol Sl Brae &5 D
o9l e 8l JI oS Sl 1) b sge sUd (loj (hr 8 LB
don )3 md o Rl (A8 (5955 (e g 02l RSl ooy
ol e oyl 9 3950 Slowe (Siud iS4 e opils I
O 5%52] (> s adlas (10) il o pobs (imghy 4 L
Ok 39 o8l Jlp S e Yoo 590 kg (LS5 g9y p &S (V2 V)
b gunon 405 (] 45 235 o b (St 59y 2 0l JI S o>
(Y VA) )l 57 S g0 )1 (o Lol adllaa (YY) w3l oo il iy
FolcaSy o8l JlpSke AV Sy &5 ob lis (Y4)A)
b el doms cpl & 39800 (Swd 22l el (38 05 e
Sl Sl b sl JI Gt cnl 2 (TY)dliee 1ol ingl
Sy i 4 (g SRS sl I 390l (St 59 2 Sl ne
59980 G4SNl 5 (ebgd clale [l el ol I &S
(S GhalS 4 i x5 a3 e Gl ) w05l 9 O-HT
o 085 I JoSo Bpan aSl b 2oy ol ) (10 VF) 09 o0
b Jg 092 00d () \B9d99 ilsr e ol Sl 5 g b8 25
sl @Bl B b S pdgy (S o) 25 o
oty pimgk cnl ) ol S JaSe Bpae o8 1> (ol 4 Uleis]
Uil 5 395 I sine 45 0395 (slojlul 4 il ] gy 0 plol s

s 3,8 Mas (ol 1 il ) JoSe e il

dgrte sl ool JI JoSe Bpae o5 0l LS hegy ol @l
03,5 (pyed dye (J6) 0 9d99 (g Joluo ¢ 3Ld 3o ( Jolss
Sgne 36 03,8 (e 3y S ggg (S (e ls r Jg e

el 033 3lspi ol xSile 3 faisine LIS el g azily

b tsSly gloj g (BLs 3 Shee oy JI 1 &5 (A5 Sllas
9 londlSn adllae 538" ()15 1y (ol 9 5 @l 35 ()
oo yls Jl p)Sidee Voo GBpms oS o lis (VoY) )
aes ddlllae pl Canl 00 (g par g8 dgun g LSl loj dguty
Al Jodll puSe oyl g dogi 0 (g pSaudin U il Jl &S cé)S
addllas (V) il oo il gl b g igh ol dod oS Cuol
o » o8l Jhas ol gl (Veev) s 5 Tl (2
25 IS sebimen 9 38 (o 8 S sz plo b 5)lden
S 9 oo i Aoy )> I STy Co SRl el ils oS
@ cnl d92g b (TT) Wbyl imgh b guenl aoxs
oSl oo o el L Wl ge 5 GalS a8 s o L 4y ¢ pblize
S e o ol Wlad canl 039y ol o (slgis dagi HIS S o
el Slgie (YY) Gpae j) e 4dds ¥r Loy bl o = owils
STy olos Sls o Vel aoeisys (YA) 395 3ae 53 Wl 240 Lialsél
55 o 515 J) e ST Jae 550 (g3 3148 il |y
5 sty onebslS Wy Gials 3k 5l ASCT2 Jib 5
Silodld) 2980 pbol (pliswpuy 02,5 4 Jlail oS
Oblisls aly ials 5k 5l & was e ials 1) S5 llels
o ol Jel wms oy (S plel gliesin
.)99.: .)5.»0,0 u5§).m ‘;\AAJLA.A.AA)L)AAJ L;Lm.n).f 9 AMPA;NMDA
oselinolhy ool il 1 wle €A™ 5 NAT (pud daf)
oo @90ty 5515 J) (Shs Bpme 53 Ske & (1Y) 330
Ul o2 )b Sl (V) 29800 0 039) 3 Sy dr slr 23S 3 L
4 o8 5 (F) 2500 )3 b ol 5 039y oo 5o I NRT L
3 o 08 1 {Y8) 98 e e sio el o ol (slapl
e b g (Yr) dwp o 4 U aiS o Jobo ddBd YF U Ve Gpuns
o g 2bien Gl 520 9 28 pp ) Spae I colo S
2 Gyae el 0 Lol Wb o il 0 g oy > s @
&5 )31 sl ) lositana Slgiie o | g (15) Rl (208 e
SIS oallal 5 SualilS sl 43 oS 55 laten oo 51 9

4 N-Methyl-D-Aspartate
® Rogers PJ
” Anya C. Ellerbroek

Copyright ©The authors

' Higashiyama
" Rogers PJ
3 Alpha-Amino-3-Hydroxy-5-Methyl-4-1soxazolepropionc
Acid
Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.28724.1568
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_11
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_23
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_27
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_28
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_7
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_29
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_30
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_16
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_7
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_31
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_15
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_23
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_32
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_14
file:///C:/Users/Saberi/Downloads/اصلاح%20شده%20(1).docx%23_ENREF_15

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.28724.1568

2 (1Y) 13l o guuanl yols Simgdy b ot ) & 5,185 I ingejl
AP 9 o8l Jl JeSe e b bLI) > Riagh slagotins
b ladye sl imgsy o & ploeSe g ais <l (ladlllae (gilon o
4 sl 03351 sy |y (el 5 08 @l 35 05 odlatl glgn s ol
S O35S g (melygd clale il el il &S sy o s
)?L;A m ).) 9 A!b.)L;a uM!bls I) uLSU 9 Py b)slc 5'HT 9 .39.\»69
NY) 298000 silsaee Ol 2 e sl o 3 g (Sad pials

(10

Al Jyu8 pae tud (90)lse imghy () Jloinl glacgdgizes
o ogejl olaiz slacslon S8 pie dagagejl (23551 5 Sy,
D35 )18 d2gi 350 gdm GlaiagR 3 Cunl jig oS W0y

8 35 4o

gt sly 45ty o 55 4 (imgs opl 5l el Conddy ol 3ub
olej s g Uk (315 3 Shos 5l 6)l)95 2 sl e Oy 5 Jols
Gpao glon wlie cboaid) b i S ) Bodgy Jadll pSe
St lp aull o) awogi 1) (o) (oo Voo (bS5 I JeSe

29 plosil dlaily ol ) gk Sl yimgh cusl yie S35

P10y g ST

5 ol sl 51 Lo 4 L 5 018 15 slainges] (solos
w3 1y (1338 5 S5 ol winiley )b

K8l dLas
35,5l OT Ll ublm..o & d lio Q:’.l Olf.&_l..‘.g‘?}

3. Li C, Tong H, Yan Q, Tang S, Han X,
Xiao W, et al. L-Theanine improves immunity by
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