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ABSTRACT

AIMS: Delayed onset muscle soreness may occur as a result of damage to the involved
muscle structure after performing resistance exercise or eccentric exercises. The aim of
this study was to investigate the effect of glutamine supplementation on muscle injury
indices and pain after eccentric resistance activity in sedentary young men.

MATERIALS & METHODS: This quasi-experimental study was performed with
repeated measurements in 2017-18 among all inactive male students of Mohaghegh
Ardabili University who had not participated in regular sports activities during the
three years leading up to the study. 20 samples were randomly divided into two
supplement nodes (n =10) (daily consumption of 0.1 g glutamine per kg of body weight)
and placebo (n = 10). The training protocol included an eccentric activity phase. Plasma
levels of creatine kinase, lactate dehydrogenase, and perceived pain were measured
before exercise, 24 and 48 hours after eccentric resistance activity. Shapiro-Wilk
statistical methods, repeated measures analysis of variance and independent t-test at
the significance level of p <0.05 were used to analyze the data.

FINDINGS: The results of the present study showed that the amount of perceived pain
in the placebo group was significantly increased compared to the supplement group in
the 24 hours after exercise (p = 0.008) and 48 hours after exercise (p = 0.046). Also, 24
hours after eccentric excercise, the levels of creatine kinase and lactate dehydrogenase
increased in both groups, but no significant difference was observed between the two
groups (p> 0.05).

CONCLUSION: Glutamine supplementation appears to be helpful in preventing the
negative effects of delayed onset muscle soreness in the recovery period after physical
activity, which is often accompanied by extroverted contractions.

KEYWORD: Glutamine; Creatine Kinase; Lactate Dehydrogenase; Exercise Training;

How to cite this article: *Correspondence: Article History:
Ebadi A, Siahkouhian M, Ebrahimi-Torkmani B. Address: Department of Physical Education & Received: 09/02/2021
Effect of Short-term Glutamine Supplementation Sport Science, University of Mohaghegh Ardabili, Accepted: 17/07/2021
on Muscle Damage Indices and Pain after Daneshgah Street, Ardabil, Iran. ePublished: 07/10/2021
Eccentric Resistance Activity in Sedentary Young Postal Code: 56199-11367
Men. ] Police Med. 2021;10(4):241-48. Tel: +98453150500
Fax: -

Mail: ebrahimi.ba96 @yahoo.com

Copyright © 2021, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
http://jpmed.ir/
http://id.nlm.nih.gov/mesh/D005973
http://id.nlm.nih.gov/mesh/D003402
https://id.nlm.nih.gov/mesh/D007770.html
https://id.nlm.nih.gov/mesh/D015444.html
mailto:ebrahimi.ba96@yahoo.com
http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

ISSN: 2383-3483; Journal of Police Medicine. 2021;10(4):241-248

http://jpmed.ir/ :alze wuylucsg
3 9 u.slba.c L_.u“.wT Ls'.lbuaél& M wb’glf w..boo‘.’igf u.h)d.ain )éﬁ’lli
Jledysé ploz ol 53 1S pes eglie wudlasd I
PO " 3LaS)3 (asdll (pos FIP 'yletogSoliw dpe M5 g3lie oS

UI)JI ‘Jﬁg.))l ‘UJ.*?.))l ERESY oKials ‘L:“’mb) 9 ey ‘csl.: IXLOAIR (5939 ‘osl.c 9 (P ey og)f‘

oS>

2

Sl ol (5155 ol (Sae S35 ilioped b (oglie ity lacales el 51 g wilisl
JoSo Byan pili uyy pols Gud=i syl 51 Gan 39 sl (5050 SVae K85 (5,5 wdlac
Sgr Jledpd ooz plae 53 1Sue s Gleglie wullad I g 33 5 hae cowl Glopasls » puelight

Olgzitdls aled olae ;3 WWAF-AY Jlo )3 5,5 (slav( 155151 b ()25 4o gy ool Loy g olge
wSyd phite (559 callad 13 (gl U et Jle dw Job )3 45 Glusyl Fie olidls Jladyu o
ouelislS 0,5 o/ dilig; Bpae)(sii 1o) JaSe 655 93 (Balad g0 dy diged Yo .adb ol (xisgy 03,5
SS9 wedlad dloye S Jolds (Shaped SS9y 230 il (5 Vo) Ladgls 9 (0% 039 51 @S5S 5o 5
callad elal 51 U8 st STl 33 lise GUgsams @lSY GLaSeails @il lawdy zshw 39
oals Joudoed dujm g 238 Ls)g,fojbjl L&ig)g Soglio wadled gyl 5l o celw FA g YF (55
b 53 Jito S g3e5l 9 25%e lagspSeslail 53 uilyly Julxd Sy —gymlds skl (slagbs,

A oslaswl p<e/od (54l3ine

6lagles 33 JaSo 05,8 ds o Ladg)ls 09,8 13 0us STyal 3)3 liwe 31y (L yol> Lamgdy pulis :laazsly
Uil (P=eloFF) iy wadled I e waelw FA g (P=olocd) iy wadled I e welw YF
@lSY g LS uilys Lsh‘og}ﬂ)géli‘o gy wolled bl 51 puo el YF piean cadls ()l ise

(P>olo0) Mt oamlie 09,5 93 (o (5113 BB Lol wdly al3dl 09,8 93 4 5 g9 a0ms

PYTSYESCRIEN =R oIS U SORU I LS RPN ERPI FICTC N JPS PR INVRIWENIDS P YRPIV CENES
23l diege clolyem 11K @Lolail U el 4 iy slaeadled I Gu alsl el 4 cSil oy

539 el el Uig,0ums eliSY LS il o opeligh el
|

:allis 435;1“)‘3 = Jghus odiuigd :allie ¢yl @y slit] ogoed

WA/ bl ys 09,5 byl gizme olasils (ol Ll Jursyl z ity ydT Ebadi A, Siahkouhian M, Ebrahimi-Torkmani B.
Voo oF /Y5 1 jinpudy 99 pole 5 I ey Effect of Short-term Glutamine Supplementation
Voo sV\D sl BFANFSY s sS on Muscle Damage Indices and Pain after

) POV oloo :yal5 Eccentric Resistance Activity in Sedentary Young

oS Men. ] Police Med. 2021;10(4):241-48.
Sy S e
ebrahimi.ba96@yahoo.com

Copyright © 2021, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

[ DOI: 10.30505/10.4.241 ]


http://creativecommons.org/licenses/by-nc/4.0/
http://jpmed.ir/
http://id.nlm.nih.gov/mesh/D005973
http://id.nlm.nih.gov/mesh/D003402
https://id.nlm.nih.gov/mesh/D007770.html
https://id.nlm.nih.gov/mesh/D015444.html
mailto:ebrahimi.ba96@yahoo.com
http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

[ DOI: 10.30505/10.4.241 ]

PRV Jledig ol olage ys DS ieslie walled 5l uy 3,3 3 GWde cawl slopasli p uelislS wasolisS o deSe il

3550 (e A g e GaliSl 5 0FsSalS b 4y e
OblSB5y9 (sl Wlgie aeligh JaSe o cunl oad sleidn
4 850 1y 958 oy LS aoligh Bpae [N] 2k sude
5 2k G2elS o) 55 JsessSae V0o i Bee T (alewstly g
b 1230 lid solsd (Sleglie 5 waad slaliyg Jilie 5
S slaging Sl g Sl b Lawdy aeliglht
I Oe] e prals wesly

5855 leys (sl aelislS sl (sladl )3 Sos Bk |
5| o> 4 5 sl 48,5 13 dallbie 390 (53l itk
2 el i SisS slaailis n JoSo ol sl
9 2o LIyl ol 53 el sl cuwnsds Silgs (sladiges
5 elislS cpailS wseoliss 3 JaSe il GinliS ol e
LM iy wallad I GG e cawl I CGT 98
ey giie plsie @ prize 0xelslS [F] 850 S5l
5035 05 1) Ll sloguly wad wilgise el piunw sl
o3 ol ) Lawdy Gtae cowl glagasls gob ol j
JoSo wa0olisS Bpan iles,S (IS flSan 5 (> [IV]
550 Ll ol ond S5y 381 5 CK ialS cels opuoliglt
503 Bk DAL sl € Sasly ouflign » )lsline
2B oeliolf oo o wilosS Gyl ylSen o Liilaz,
DA 35105 5LaS 0S5 (513l

pled Glool deses (a5 (slag s (Solol &Sl 4 azgi b
slocawl Vb g5ud 4diS wlallhe § ol alue glagys
OBl ol 53 1 el 5 Gjsel sleeygs p3 Vae
Yo b jlpw Voo s (glil 4y Gjgel 093 53 45 (g sbdy cailosges
aSaal g [V Vo] ol snd (18 slo 53 i ol 390
oxeliglt ! 51 (6 Sol> el (ualislht JoSo Spae Ylaxs!
wde a5 5 ailgy ute el aad wlinyed CBleie Lawdy
6xSolz Gamel Sy L 51 3ls o5 Gl 0T ool
oxelislS Gline el Sl 4 colie b puizes 180
e 5Vl oy 53 il b aad linges Cllase Galowdy
5 1 cam3se Gl 1y ithde canl Jlaisl iisy
il slopas L ueligh JaSo Sl Gy pol> asllhae
oligzedils 53 1,59 1 el ped Cdleio sad STyl 33 e caliae
393 Jledpé 30

Loy, 9 Slge

205 ($Ls5851l b (nyaides wlallhe g9 jl pol> Gudas
ohgh (sole] dzol> b elasl WASYAY Jlo p3 oS el
o syl s oBails Jledpé pun ligmitils olad 1y il
wSyh plhie (05 walled )3 (gl 4 (i Jl ¥ Jsb s
dulio Jgoy9 5l ealaswl b diged = sl LSl (333g 03,55
1-B=0.8 9 -a=0.95) u_é)f)bJ)b ‘J LJ.Q.A./M os)f 93 u_:.ful_m
VY] 2 35050 585 Yo 09,8 93 sl 2oy3 Ao lsi L g

ZSZ(Zl_a/2+Z1—b)2
sl obszadls (Ssll @Mel 5 @l cual 51 o
G 4 395 laylime &S Jlodyud sug (g9l Yo (5,0

dodiio
<l il (peje (Siud 4 pxie LM dyy lacoled
Sl wtliae 5 Lowtly elisls Gials (jg pels (Wae
B b s laeadled I ol Gae ol )] s9de
2 s slaemiisyn Lialidl 5 6ol (KuseS ialae 3Slas
oS 535l Gae (SasS 1] el ohes gg> 335 ol
&y eadled jl o celo W U ol olyon 355 g ol L Ygose
Juy50 392 Zgl el YY L FA 55 ol aS (g 59b a4y camd (0
«(CK) LSS Y] 2bie pbod! as jg, V U O Ysamo g
leasdign (soasls guslBsme 5 (LDH) jUjg,aes wlisy
Gk | L‘”ﬁrl}jj ol Uhgly s Ghae ladsle s
o] 4y &S o 3929 4 AL I AL s suad (aaS
e siile alizo bl woxd baea 3T ol jlade 390 yxie
i ol @ el 4253 000503 (K398 o ped sl oy pel
IV b

@y Lz 5 iy slacalled jI GBU Gae ol
55 o35S ygo as o LYs g aidS 1,8 aellho 390 adiS
BL3) ol 53 [F-F] cansl 483 18 (uayy 390 ilizee by
colo can Gdjsel )93 Jsb 53 cailesS (IS ohlSen 5 o))
V] Siloads jlos Gidde ol S ay J8las eSS 51 aoys FY
5 e ol Ghals gl GSUSS (slaghy, K3 b S
Slolo (GEAS oS ol 008 slgadegs 0T 51 b Lite BT Ll
Jo Sl slogls Bpae (Higw b (Gl Lo
Joose oVsb eslitul odsimelinl dspsnl <ol
5 E slogpaling aile iliz gl JaSe Gyae oyl apeST T
A A el LT dlos 51 iS¢ laasls diwl (glaawl .C
gludes Sl o« alesls lid wlid=s 51 5y
5hocbsbhe dapatly wile Gl g eaiiSis Sy
Jaasls glosmlsinel 3 ool gloslsioe] datmwlgice]
B9 loeuled Clate SMde cawl @ille prals el
om0 ol 51 eslistl o Gole JaSe 51 S Vo] 35850 1509
e 53 45 cul (ruelislS aiel sl ccnl zuly bS58
9 Gl el 3Sles (oo gshw ki gy S
S ol oas (adidco sl ooyl U)M—)fglfﬁw.a.]yb.a
olya (5259 50 puncalilS (201331 b (nalislS (Ve (43 s
LIV N wgd bads plsd ol &S cwl (5900 olpl ccwl
dopiisy dasmlgel stw (gl @loslepia ouelislh
DY) el Soiglsn sladsSse 51 50s ()l g laaisilSys
Wik 9 dsdie i wlac ;5 @b 12U Gaelislht
0 oeligh (pizan [F] 390 guae 55 5355S5I8
L 039 35150 53 9 33500 et 43 (3:3U515 0413505153 e3le ylgie
owimes 33de eilisl adgi el wllisl 4 s
S ol g0 laSTEEl dse uyises I G oslish
0] soled cdislone o 51 guil i oyieol Jolie ;5 silgiie
sLl3e caile3,S yl5S dines ol 53 eadplandl sl stngdy 51 (5
S GEe 5 oxelisl hsle s L (Ergogenic) SGijsS)|
iz ply s Gibllee (EE SO 4 i Jlexs! ol
ool wlalz Jlis a4 Glgiil 5o oty il o i
Goliiwl 5 Sleglie wlippwd & (il I sed e Sglic

Journal of Police Medicine

Volume 10, Issue 4, Fall 2021


http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

[ DOI: 10.30505/10.4.241 ]

OI)LiAm 9 LS-"“}C Y¥FF

b O wlide ol 33 :VAS SgIbT 30 (gpas yoladie
ORI (5l Vo 0p0d 45 39 (50 sy (5 el Vo 500 (S
oy 35 31 5 00 48 Ja)3 3,3 (9 s oyl 3 3
Olire 38 9 39d0 ol el juliz )3 Wl Sl e
Sl led e paie by SO 5l (glahadi )3 1y 395 33 Ll
oS el L3 53 33 Gl S5l 02335050 0033 Gl (gl
ey ol ool davas gayiees (ks oy 2 ogde
F-V Gabs 30 odimdylis V-V oped cunS Ll ol 51 oalasiu!
b bl 5wl suad 3y5 ssimslas A-Ve g huwgie 3y
€S )8 anls 390 T lAN (Kiisod caipd b poliie ol
IV Y] sl

sy s 5SS el olse xSelel sl
5 VE coyed J 8 05> mom 8 )1ako LagsingasT jUjgpams
bogi laisse5T (g3l Syluw 51 cayed 51 Gua el FA
slody) )3 puo ad 485 alilel esle pulia)ls
b A (gl g b eals JLE a6l 3eles o KiulesT
Yooo cucyuw b Ln>439A5 C):’.l a‘i‘i}_g‘.‘oﬂ)s A Jde oLiMuLc)T ¥
A 51 e 9 b Joadayiile 4Bds Ve wise 4y g a8 55 93
slocaS. A (55031l 5U5g,0ums LS g LS ouilS oy
5| sy ool 5 eadeslitul jUgs,ms @bSY § jlSelS
GLOBAL 240 aséisss 5900551 o83 5 y965] Gl Sy
593 WLl 458 PBC Sy ol

5 i 09y anli 390 pol B4 1 BN wllim e
Oilge Laix yolhie 4yl Loyl iz oSty (o9 psle g
Goled sl L gy g Gaixd Slaal hagh s SN
a0l coldy slael I G 8l g s oyl oBases, s
25 dslllae 3yls GlalT

)LcT LSL‘ijZ’S) 51 oalastwl b Lovosls :L;)LJ ‘,L&.las 9 =i
sy ol Jldad g e Ghliswl g eyl
3o Shs -5l geel 5l eslisl b mesls @ajsi oasale
wogsie apn ssbiie @ Glzse wssil S w8 S8 Gy
osls ¢dgsdley 30lijl (uo 3 ealiiwl o uilyyly S
& 09e3T 31 Giles alizee Jolho 53 09,5 93l dunlio wgz
ol 53 lapsie 51 Qe @l duglie gly 5 Jiue
» ool oo pan 13l i 5 63510l ilise
GSS (538551831 b pulyls Julo sylel a3l I Lpasite
Gosis sl psail 5l s slaline wise 53 g L ealisul
rSages ilize (ol o wsli g3ged paie Gy
T 1381 o5 31 oslitl b baawlne (olod . osliciul
38 bl p<efod (,lsbize alass ;3 SPSS 22

Lnazsly
2 Jlo YOI¥Y2/AD i uSSle b digad Vo (imgi ol 5
0955 33 Jlo YEIAYZo/Bo (Jiwo 3uSilio b digad Vo g Ladg,ls 69,5
23 39a)T (S slopad s duglie 1508 (uyy JoSe
GWs] oS sy gl Jatew t gesT Guub jl Gubimd glawl
375 4l el s ondgpSeluil glagasls ou (g lalins
b omdloly Jalod gsesl @l () Jsaz p<e/od) bl
23 45 sl s gydisy (il 93l 3 0% (slas Seslil

09,5 95 du 3gama (jlwssslal gy ;I eolisiwl b aings lyls 1,
4393 sloylimo 0 S (i3 Vo) Ladg)ls g (45 Vo) JaSe
e g ogae oM (Jlw W (YL o 13 Kidgy eyylie Gadi
(OllB L Byas pue 38550 5 oo (slags Lo 4 Yau
oo SO wae w JBlam a5y slodeSh glgil 5l eslatwl e
VouFo i GSrae i JiS1a> g Glagly 53 S 5l J8
S Mbl 1 g liagajl eled aiads 55 0)SoliST el Lo
JeaST |y Gaiin )3 Sy AlalT dalicale; o8 (Guizd cunle
ot I oaliswl b Lo iagesT dyan oinS| yiSTas .u3s)S
OledT )95 (5] - 92535l Ja0) (i (5115 ol g apjons
JEN I P TS (L G PSPPI PG NI COMRNIRY. JUP SV (S KT
duolne jghite 43 Moo dpunlne audli ey 531 (Bpae (]
dsb 4 dids dw wae 4 &) Aoy o Srae i
e olie 4 e ol 45 By 5SSk ((axelxil o
shzl oBin e 8 dagi 350 dloye ol Gorae o]
d>ys U (Graded Exercise Test) z,se (idjys o90j
G 035l doye BT Gipas giaeS| ez (53l Sailel
Gz woyd b i8S 5B s (Spae S| ISl e lsie
5 oLl 1525 el RH5.9LB IS 51 sslisl b by sisge;T
(oyol> 398 oSb wg3lpm duw) (slabaiis duw g 1 (5350 b
SYs2 9 S dslee )3 Gl 1 G 3 G cuoly caows 3
4 iy el 1 b3l G e3gi sl pizes D duwle
955 31 I8 el S5 el s 4 o 4y 38 j9dane 0 0,55l
9 (oS0 09,8) ralisgh JuSo 05 o) jluiio Glae slacud
L 339057 4 T s (Slae Voo by Sy 55 (Ladg s 09,) aituulits
IYV] as eals

e ol 1Ml sl sl iaped JSIgy
51 oaliil b 4l ol el js udli Gidae (i8S
ey 5185 g wopy Ve aloe glagjy b gili puitsls w8y
loisge3T olad 51 SS9y g3, 51 Jud i Sy 0 el
IRM  ani S5 So ad bl (6505,
il cawdds y15 Jgosd g1k 5l (1 Repetition Maximum)

w

IRM=————————
1.0278—(R x0.0278)

W = Weight Lifted (Kg), R = Repetitions Completed

g 93 )3 33051 IS 09 JolS gl 51 u dalsl
O 03903 (13,5055 0 £y iy sl b it
SIS Sy cdindion ST S aops Vo by (200 gl dw
Jraso 423 ja0 4xli U wS)e code cuand sls el ) ol
sleul ez S Ghke wewd g L pladl gl buwgs gil;
s loxil 33505 ] banagl 3l puylez codude 53 1,555 oLl
IVE] s Bl glagdsaw colpwl dzl Jole o (puicen
G 1 ob solez dlde @iz SoS L ad diulss oiagel |l
Sy el iy 45 @34 g Ml 8 (RS e el
ol S IS imse plis T (KidsS g 9y Gulus
3w cclo FA 5 celo PPl dogpe dw 53 (5501l
VAS 13303 51 johie ol (sl .0 ol [S3g (itpg el
A3 oalaiwl

\\Cool‘\ﬁ,gl,.g F oyleds Vo 0y93


http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

[ DOI: 10.30505/10.4.241 ]

VRO Jlab olsz 0l 53 e (ieslie called 31 Guy 33 5 Gide cowl slopabls y ouelisll waeslisS (a3 JeSe nili

ol lis sselewsds polis g [Kgy ieglie (pyed dud>
38 Ve 33 S lise (Rl el aalisls (o bJeSe
33 el U5y @lSY g 3UuS ouilyS s (sylsbize il Lol
0 5U5g,0um3 @lSY g LSS oy gl fS3g @l el
Zsb 55 Ghagdy ol 3 Bbie pilil e ol dauly
31 s 0905 93 58 53 5Ujg,nes wlisY g jluSeudlS e
Ledgyls 09,8 53 2alidl plise Lol wdly Gralidl Gibyg odled
Js Silgice bl ol g st JeSe 05 4 cuwd
e glaalail (gdly 53 il awbls (Sdpilic 5 Sl
Sl (slaaind Ly Gitae coul 51 Gesite wiz)s [Kig
0 5 bl (ol rsba GRl3) 4y yxie 45 WS e ST
IYV] 38550

OBl ohlSen 5 03, i yol> iz slaaisly b Gl
» Ls)lbL’aA ).ub U“Ab9’l§ ‘_J_AS\A u.).aob’gf u_é);a,o ‘_\Jlob)f
350 ol Gl cel bl olu Gtae coawl glopasls
Soglio walled I Guy celw FA 5 YF lagle; 5o Sdac
wlo3S GBS 55 ohlSen 5 rad Tl DF] canl 00 1,30
e S 0l sylslize il puelisl JoSe Gpas
5B b 51 IYA O] 31 159 (sieglie wodled 51 (o
il sloasld p oaelisl Bpae wlo0)S (1S (e
3 e lpas i ol GialS el g 3ls s)lslisne il Gitbac
o BLS| ol 53 [Ve Y] 390 )y9 slaealed
oxelisl ()l JaSle jg, i 45 ailes,S ()15 o)yl 9 29
ool 3 Mde cowl glagasly Jhalise alS el
sloasly 53 dgzg0 SOWST LYy 51 [VA] cunl osdds gulil S|
Sasi Srae 59,15 e whle (e 4 plyie wlidad ol
31 Gilewr (Solel s 5 (555 cellad £53 cSpae slajs,
g (G it sy JhT 4 g 35 olil eniSeSyd
wligy SHge wble g S Vsb ploj wie ;3 §pSUeSe uipy
3L 350 iglise

Gyan sl glis puises yol> guind 5l Jol> aulis
09,5 53 hde 33 )3 lise GEalS el (uelislh JaSe
IS3g5 ieglie (yad il pug ceclis FA 3 YF slaplej 53 JaSe
@ligyS puized g ghlken g 03l slaplaghy o b 4 s
OIS 65503 Lgly 53 ohlSan 5 il DY O] ol guan
Giss walled 5l Guy el VY 0aalisls (55bdaSe ciilon)s
4 Mo 381 )y SWae )3 5 5LaSpdlS jlslize (hals el
OIS e ol 5> A8 Sz Wl [ sl oad ol
OhalS 4 e l3pe 5 5 09,5 93 5 53 (elishs JaSa siles)s
wldd=d 1] s9d 0 (y9 wedled 51 el YV 51 Guy 3
O3l 4 jaie M @l b witlide 53 Cowl 45 sm30 Glis
4l 4 bddoyis b salss o> sladidsyiss slass
e cawgige slasi (hali8l 4 yzie 5 3gd e Jhiie oapdcm]
reawgige slaei dlac ;3 33 ol i3S1as b olyon S5 o0
el veauwgigo (o ped 5l g el FA) dwoyo0 395 gl 4
Slodibly uizes Lgde (a¥8 g, (5305 Slass aJgs
33 353 ol dout j3 &S WS e Soymd 1y wldce j3 uac
Y] 394 50 Sl eiuae

olize Rl el ouelisl Brae yol> Gz )
2318085 Gieglie (raped 3l el FA 5 VE 51 uy 3,3 Gl

Glio Joly o Ladgyls 09,5 53 ead STyl 3y i yusie
53 0BTl 33 e ey 3929 (6 loline OS] (g 4150510
5w (D=oloFF) el FA g (P=eloeh) cclw VF (Jolh
©olslime Gl Gl el 4 cand Ledgls 098 )3 (el
53 3)d wad d (5,lslme s JoSo 69,8 33 4S5 Gl 5 bl
9 o BB (uizen S canlie 56510 Galizo J>lye
ollisme i alled 5l g el FA 5 YF Jolhe )3 058
935 0l slapadls (uSile (¥ g ¥ Jgaz (p<e/oB) 39
223 i welled g el FA 9 TF jLjg s @l
Blo 51 Galisl ol Lol el iall b cdl> 4 cawd 0g)8 53

(P>olol) 354 Jlsliza (s Lol

(igad Yoy 339051 (ilowez sl Sy () Jgdo
O 0393 sl

(&105% 31 0)SakiS) (Tﬁisﬁf ((‘,J\AL;)S‘S; 05,
(M=SD)
YE/5£YIVY O os£FIVE YOI ¥WEe /A Ladg,ls
YEIY¥EY/SA V$ /oo o) YEIAY£e /0o JoSo
oJESY o/¥Y o/VAS §,lslize

a.hi':;f)hl 353 WA § (sopw LDH .CPK (sLhuAiJLLA dualio (Y JsA?
(digad Vo) Lg)ﬁfc)'bil Glizo Jolyo 53 JoSo g Lodgyls L;Lmas)f)b

gl
3w el FA 5l u ecles YF T o "
. . osoloty  0aS o
Ol Ol (M£SD)
(M=SD) (M=SD)
W5y /o VEAIKOE e WEIsEY Ladgyls
WY/¥0£S /o Yo/ V£ o WYNte  JeSo  5US oS
SJAVY oIV¥) AV (gylslizs
YWV YWEE o FYVOALY [ Yag/Y+e Laigls sy
VIANGE) o FEAIVetFle  Vool\OEVe  JaSe =
5USasdams
o[AVs oIAYF oA (g lsliss
F/etVolOY $ o200/ Y) WY Laigyly
3 D
/oW /AD Flet oIV ofetVolAY JaSe
83 STl
#oloFS #olooA Yo\ (sslize
P<elobd b 5 labline Y5 Sillaiw

63185 (5655051531 53 Huilyylg Judas (yaai] it (¥ Jgaz

Sile
lse df F e 3l o
3] g ione iy e
ofoS¥ ¥ MDAV ol 53
S Y VEY AYIYSY 0g)S 5L sl
# (23,31 (i o 2ol
AVFD O\ MF FV/eA S Gl 1 Gl 2 221)
ole
oFY Y AIVE AVO)/Feo olj 31
olo S sy
WS Als 295 il
¥ 0,8 LLalss 3 B39s3em3
o AFS N o[o¥A VeV/Fe 2 Oad 5 9219)
ole
SOIFY
oY VS0V ol
¥ 3> wad
oY YANS  YY/FF 09,5 i oSyl
#* I3 51 (VAS Golis
Y OYAIRY sl °”f‘[:l° AR oo
ok

of ol prbuw 53 jlalize BYS! 3929 Sibles *

Sy
» 0welslS JoSo Gpae pili unn yolo guins jl Sua
Sl e Jladyae ollsz )3 33 9 Mde Cowl glagasls

Journal of Police Medicine

Volume 10, Issue 4, Fall 2021


http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

[ DOI: 10.30505/10.4.241 ]

OI)LiAm 9 LS-"“}C \Aid

Sypae y ogle bjg0] wlinyed Jol ole ;5 39d(50 sleiitny
sl ol ol b 3gd (59l heinian 1 paelishs JeSo
2 oeeligh JeSo Spae il pae b 3l padods,
.35 planil Qb (g oy wlighiag (INae cuwl slapasls
Poo wale g lajg; slasi s (55LdeSe pline Gl 45 a0 sla3
G ael sl ol cutto @lil gals gl cqz alig 59,1

338 Byan (g b slajgy b b siday jlaie 4 b 5 0393

Salel el 4y 4253 b 2pallatil b s (315 g Grally WIS
Ohagl gl iy ol 9 2L QLS o 3 Gllews
Gl 5 6l (e (SiB9T 51 (s pSig y3 Wlgie 8l
Wl hs slecalled j3 w8l G Gae glacaw]
oled g pol> Gain (sla3oga)] 51 dlog oty 131348 g a3
L slailasen 5500 Glagh onl shal ) 92 4 & SlusS
g0 (13398 g Sl cadly uize

oS slede 2yl Alie pBatugs dluws o :@8lio poyles
3148 3925 sl dalllae JUS 53 =il ()led digSaue
sedi cazllbe >k 5 osl o lungS ol 1 Sstuuntg guo
(ol slaosls (5 9Tes (galie slaosls (g Lol Judxi lmvesls
535k g Wlie 4yl ()55 55 Bty dam tlaosls )51z
@83 colyius polo dllis (s 20l b aen 5 0391 g o
HAipdee b ol zsvie Lo caws g

el 4l Jle coles dig8zun ol Gimgh i le gilie

References

1- Street B, Byrne C, Eston R. Glutamine supplementation
in recovery from eccentric exercise attenuates
strength loss and muscle soreness. ] Exerc Sci Fit.

2011;9(2):116-22. https://doi.org/10.1016/S1728-

869X(12)60007-0

2- Asjodi F, Arazi H, Samarin SF. Comparing the effects of
dietary supplementation with carbohydrate and
whey protein at two ratios on muscle damage indices
after eccentric resistance exercise. Iran ] Nutri Sci

Food Tech. 2013;7(4):83-92.

3- Shenkman B, Litvinova K, Gasnikova N, Tarakin P,
Chistiakov I, Lemesheva I, et al. Creatine as a
metabolic controller of skeletal muscles structure and
function in strength exercises in humans. The cellular
mechanisms. Ross Fiziol Zh Im I M Sechenova.

2006;92(1):100-12.

4- Howatson G, Van Someren KA. The prevention and
treatment of exercise-induced muscle damage. Sports
Med. 2008;38(6):483-503.
https://doi.org/10.2165/00007256-200838060-
00004 PMid:18489195

5- Clarkson PM, Hubal M]. Exercise-induced muscle
damage in humans. Am ] phys Med Rehabil.
2002;81(11):S52-S69.

6- Owens D], Twist C, Cobley JN, Howatson G, Close GL.
Exercise-induced muscle damage: What is it, what
causes it and what are the nutritional solutions? E]JSS.

333 (wlus! 5y cglad ol .ok Ladg,ls os)fag Coud JoSo os)f
e 0 2elisl JaSo Sran 130 4 @lgie b og)S 93 o
rae slapd rac soaibly S e i buog » s)gs
T cadybs g (g s cadyb Ghal3él 55 aeliglh 13l L g
heaST wlellhe sz ya [FY-FF] 31y o ualigh il
S 1G0T cudb 3 uisy iw x5l gabpaiie ly
pwd pae pole @it glocadgaswe I 3900 sleidan
Olize JyUS pae ol apied J5US pae g Laiagejl 4 wdgplad
LY Lmumgaﬂ L>'3|9) Cady g o};&ﬂ 9 wl)l.d ‘g|9'>
Gldlpin sleglsnle zohw pol> Guixi )3 rizes
slesii oalpbo i3 (b, TNF-ag L:no,g.\lilft\;wg):g aile
e Gl leSenle Zahw sail wlidxd )3 3380

Y-V L_g):}fc)".sjl

(6 St
JoSeo Bpae tizym S Glgie pol> Grind @l 4 42gi by
Sl 5 5SS glaesl b Gl 51 oaelish
185 GralS |y e ol @8ly 13 5 3,55 (5,55l> 659,00
ol bl 5l e 33 GEalS 3 Gueligh JeSe Bpas Ll
Sl gl JoSo gl Srae palply il 350 Nlgie Nac
22l Ve (SadoS ke wlydls 51 6 pSsle a5 S5
slocalled jI (a0 @i iVsh adsl cdl> 4 cutSih 093 5
1l Siedges 3ilgie Aimlyan [Sig s clabil b el 4 i
ool wlinyed doad 3 HSlee g 33 (lalS cyz puizes

2019;19(1):71-85.
https://doi.org/10.1080/17461391.2018.1505957
PMid:30110239

7- Zarei M. Predicting Lower Extremity Injury in Iranian
Army Rangers using Functional Performance Tests. |
Mil Med. 2018;19(6):607-15. [Persian]

8- Bloomer RJ. The role of nutritional supplements in the
prevention and treatment of resistance exercise-
induced skeletal muscle injury. Sports Med.
2007;37(6):519-32.
https://doi.org/10.2165/00007256-200737060-
00005 PMid:17503877

9- Cheung K, Hume PA, Maxwell L. Delayed onset muscle
soreness. Sports medicine. 2003;33(2):145-64.

https://doi.org/10.2165/00007256-200333020-
00005 PMid:12617692

10- Coqueiro AY, Rogero MM, Tirapegui ]J. Glutamine as
an anti-fatigue amino acid in sports nutrition.

Nutrients. 2019;11(4):863.
https://doi.org/10.3390/nu11040863
PMid:30999561 PMCid:PMC6520936

11- Antonio ], Street C. Glutamine: a potentially useful
supplement for athletes. Can ] Appl Physiol

1999;24(1):1-14. https://doi.org/10.1139/h99-001
PMid:9916176

12- Coqueiro AY, Raizel R, Bonvini A, Hypolito T, Godois
AdM, Pereira JRR, et al. Effects of glutamine and

\\Cool‘\ﬁ,gl,.g F oyleds Vo 0y93


https://doi.org/10.1016/S1728-869X\(12\)60007-0
https://doi.org/10.1016/S1728-869X\(12\)60007-0
https://doi.org/10.2165/00007256-200838060-00004
https://doi.org/10.2165/00007256-200838060-00004
https://doi.org/10.1080/17461391.2018.1505957
https://doi.org/10.2165/00007256-200737060-00005
https://doi.org/10.2165/00007256-200737060-00005
https://doi.org/10.2165/00007256-200333020-00005
https://doi.org/10.2165/00007256-200333020-00005
https://doi.org/10.3390/nu11040863
https://doi.org/10.1139/h99-001
http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ Downloaded from jpmed.ir on 2026-06-27 ]

[ DOI: 10.30505/10.4.241 ]

YEY  Jledps oloz olsye 5 1Susp Reslie cudlad 5l ug 353 5 (Ve ol (slapasli 1 uelisl wsaolis (a3 JaSe 53l

alanine supplementation on central fatigue markers
in rats submitted to resistance training. Nutrients.

2018;10(2):119.
https://doi.org/10.3390/nu10020119
PMid:29370091 PMCid:PMC5852695

13- Smith R]. Glutamine metabolism and its physiologic
importance. JPEN. 1990;14:40S-4S.

https://doi.org/10.1177/014860719001400402
PMid:2205730

14- Khorshidi-Hosseini M, Nakhostin-Roohi B. Effect of
glutamine and maltodextrin acute supplementation
on anaerobic power. Asian ] Sport Med 2013;

4(2):131. https://doi.org/10.5812/asjsm.34495

PMid:23802055 PMCid:PMC3690733
15- Fan Y-p, Yu J-c, Kang W-m, Zhang Q. Effects of
glutamine supplementation on patients undergoing

abdominal surgery. Chin Med Sci J. 2009;24(1):55-9.

https://doi.org/10.1016/S1001-9294(09)60060-2

16- Najarzadeh A, Atarod H, Mozaffari-Khosravi H,
Dehghani A, Asjodi F. The effect of single portion
glutamine supplement consumption on injury indices
of muscle after eccentric resistance exercise. AMU]J.
2015;18(97):9-17. [Persian]

17- Cruzat VF, Rogero MM, Tirapegui ]. Effects of
supplementation with free glutamine and the
dipeptide alanyl-glutamine on parameters of muscle
damage and inflammation in rats submitted to
prolonged  exercise. Cell Biochem  Funct.

2010;28(1):24-30.
https://doi.org/10.1002/cbf.1611 PMid:19885855

18- Neghad A, Seiavoshy H, Samavatisharif M. The effect
of an exhaustive exercise and glutamine
supplementation on LDH, CPK and CPR indexes in
non-athlete women students. Int ] Sport Sci. 2015;
2(3):47-52. [Persian]
https://doi.org/10.2139 /ssrn.2796078

19- Biniaz SA, Nikbakht H, Natanzi HA. The Effect of
Glutamine Supplementation on Delayed Onset Muscle
Soreness and Skin Temperature in Untrained Elderly
Male People with Type 2 Diabetes. IJDO.
2018;10(3):121-9.

20- Army Dot. Prevention and control of musculoskeletal
injuries associated with physical training. Technical
Bulletin Medical 592 (TB MED 592). 2011.

21- Zarei M, Rahemi M. Military physical training-related
injuries: A review of epidemiology and risk factor and
prevention strategy studies. EBNESINA.

2015;17(2):52-64. [Persian]

22- Verma ], Verma P. Determining Sample Size and

Power in Research Studies: Springer; 2020.

https://doi.org/10.1007/978-981-15-5204-5
23- Greenwood M, Cooke MB, Ziegenfuss T, Kalman DS,
Antonio ]. Nutritional supplements in sports and

exercise: Springer; 2015.
https://doi.org/10.1007/978-3-319-18230-8

24- Mendelson G, Selwood T. Measurement of chronic
pain: a correlation study of verbal and nonverbal

1983;16(2):218.
https://doi.org/10.1016/0304-3959(83)90231-2
25- Rezvani Amin M, Siratinayer M, Abadi A, Moradyan T.

Correlation between visual analogue scale and short
form of McGill questionnaire in patients with chronic

low back pain. QUMS]J. 2011;5(1):31-4. [Persian]

26- LaRoche DP. Response To Eccentric Exercise
Following Four Weeks Of Flexibility Training: 2432 1:

0 PM-1: 15 PM. MSSE. 2005;37(5):5466.

https://doi.org/10.1249/00005768-200505001-
02432

27- Cleak M, Eston R. Delayed onset muscle soreness:
mechanisms and management. ] Sports Sci.
1992;10(4):325-41.
https://doi.org/10.1080/02640419208729932
PMid:1518094

28- Kordi N, Samadi M, Hasan GM, Salehpour S. The
Effects of Using Glutamine Supplementation in 3 Days
on Indices of Muscle Damage after Leg Press Eccentric
Resistance. ] Med Council Iran. 2019; 36(2)101-6.

29- Nakhostin-Roohi B, Javanamani R, Zardoost N,
Ramazanzadeh R. Influence of glutamine
supplementation on muscle damage and oxidative
stress indices following 14km running. HM]J.
2016;20(5):323-31.

30- Mohtadinia ], Hozoori M, Babaei H, Arefhosseini S,
Kooshavar H, Sabour S. Effects of carnitine with and
without glutamine supplementation on markers of
muscle damage and muscle soreness among football
players: a randomized controlled clinical trial. GM].

2014;3(4):207-15. [Persian]

31- Zondi P, van Rensburg D], Grant CC, van Rensburg AJ.
Delayed onset muscle soreness: No pain, no gain? The
truth behind this adage. SAFP. 2015;57(3):29-33.

32- Wischmeyer PE. Glutamine: role in critical illness and
ongoing clinical trials. Current opinion in

gastroenterology. 2008;24(2):190-7.

https://doi.org/10.1097/MOG.0b013e3282f4db94
PMid:18301270

33- Mauras N, Xing D, Fox LA, Englert K, Darmaun D.
Effects of glutamine on glycemic control during and
after exercise in adolescents with type 1 diabetes: a

pilot study. Diabetes care. 2010;33(9):1951-3.

https://doi.org/10.2337/dc10-0275 PMid:20585005
PMCid:PMC2928340

34- Soares-Caldeira LF, de Paula Ramos S. Effects of
Light-Emitting  Diode  Therapy on  Muscle
Hypertrophy, Gene Expression, Performance,
Damage, and Delayed-Onset Muscle Soreness: A Case—
Control Study With a Pair of Identical Twins. AJPMR.

2018;97(1):el-e2.

https://doi.org/10.1097 /PHM.0000000000000789
PMid:28665818.

scales. Pain.

Journal of Police Medicine

Volume 10, Issue 4, Fall 2021


https://doi.org/10.3390/nu10020119
https://doi.org/10.1177/014860719001400402
https://doi.org/10.5812/asjsm.34495
https://doi.org/10.1016/S1001-9294\(09\)60060-2
https://doi.org/10.1002/cbf.1611
https://doi.org/10.2139/ssrn.2796078
https://doi.org/10.1007/978-981-15-5204-5
https://doi.org/10.1007/978-3-319-18230-8
https://doi.org/10.1016/0304-3959\(83\)90231-2
https://doi.org/10.1249/00005768-200505001-02432
https://doi.org/10.1249/00005768-200505001-02432
https://doi.org/10.1080/02640419208729932
https://doi.org/10.1097/MOG.0b013e3282f4db94
https://doi.org/10.2337/dc10-0275
https://doi.org/10.1097/PHM.0000000000000789
http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html

[ 22-90-9202 uo Jrpawd| woi) pepeojumoq ] [ T¥Z¥°0T/5050€°0T 10a ]


http://dx.doi.org/10.30505/10.4.241
https://jpmed.ir/article-1-988-en.html
http://www.tcpdf.org

