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Effect of short-term ginseng supplementation on some markers of intense
anaerobic exercise- induced cell damage in active young girls
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Abstract

. . . L Keywords
Background: The intense and exhaustive exercise causes oxidative stress and cell

damage. The purpose of this study was to investigate the effect of short-term Anaerobic exercise,
ginseng supplementation on biochemical markers of cell damage following intense
anaerobic exercise.

Methods: In this semi-experimental study, 20 active girl students with the mean Lactate,
age of 22.85+3.7 years were randomly divided into experimental (n=10) and
control (n=10) groups. Subjects of the experimental and control groups respectively
received two capsules of ginseng (1036 mg) or placebo daily for seven days. All Aspartate
subjects participated in an intense anaerobic exercise test (Rast) after
supplementation period. Lactate, lactate dehydrogenase and aspartate
aminotransferase levels were measured in three phases; baseline, after
supplementation and immediately after anaerobic exercise test. Data were analyzed
by repeated measure ANOVA.

Results: Lactate, lactate dehydrogenase and aspartate aminotransferase levels
significantly increased after the exercise test in the two groups (p<0.05). However,
there were no significant differences in levels of Lactate p=0.35), lactate
dehydrogenase (p=0.14) and aspartate aminotransferase (p=0.47) between
experimental and control groups following exercise test. Received: 04/01/2020
Conclusion: Based on the findings of this study, it can be concluded that short-
term ginseng supplementation has no effect on biochemical markers of cell damage
following intense anaerobic exercise.

Ginseng,

Lactate dehydrogenase,

aminotransferase

Accepted: 25/04/2020

Conflicts of interest: None
Funding: Azad University Branch of Saveh

Cite this article as:
Tashakori S, Khorshidi D. Effect of short-term ginseng supplementation on some markers of intense anaerobic

exercise- induced cell damage in active young girls. Razi J Med Sci. 2020;27(3):85-92.

*This work is published under CC BY-NC-SA 3.0 licence.

86


https://orcid.org/0000-0002-4740-9159
http://rjms.iums.ac.ir/article-1-6114-fa.html

Cope iy

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

http://rjms.iums.ac.ir 14 515 5 F osles TV o3 15l I=5,.,‘.‘,.1,__! ogle alan % ==
=
g 5 Al J — é
—
Gl bavsic s 1) S Jé Sl (V) dodlo

s ol b sl USU g oy daay S
Comd bawginir 4 1) S (SK5eleSL )6
Sl eSSt Bl sl She 5l a5 Wl el
e S22 g (St ad lodll ad Sy
QY 9 \Y) J.;)‘o)?ﬁ ‘s.a.od‘

oS cnl 5l eslital g3l 5y GIBl ey b
as 6‘0&.;.5‘).: 9 Sl u;ol.c L;La;ul.: o ‘tS«’«ﬂ)b
saals o ol ‘_;{'l)lf Sy50 50 jeid Cawl ool )15
W g Wb slaghsyg 5l (S50 (Jobe slacas]
b clih il (o slaghyyg oy 4 oS
JoSo o plonl Sladllae 51 (So sl 5 las 04>
SbsY Gwll sl Sl 0 S il
60U b osilely (o859 Cadlad 5l SU5g a0
3 @S el o Swies (6,105 1 55 (6,550 addlas
o9 3l om 3Uigsees SUSY mshaw a8l
sladl Jb pl L .(V0) cul ouis sl (s3len o
(5"5'“} (_gl.bé\.’j.oa » 0L 'AL?L:‘ adlao A_{J L .’05;)4:
S SLS 5 L gl JoSoo a5l ol oyl
Som SBigsees SUSY zolaw (lBl Sl Wles o
() 05 (5 S5l 555 el

ok ol il JoSe Sl 3550 50 K08 (29
Sl wad (A5 5 (AU St 2 (29l
» Sl 00uis u.u)l)f 6‘ 4..3[.: uﬁ"SL’ )‘J.a.m.:‘).’}....n‘
Sy90 ;0 SUEL ole waled 4 azg b wlal oyl
LS‘LQ)S)Lc J-l‘-\-‘-’ ) S LE}L” J.oS.c @])lf
Sa b aslllas cpl ol (3550 5l (e o]
» P JeSe ol Gae oligS Brae SISl sy
OByl g 565,000 SUSY (SLSY Falaw Ol s
P S il o (s 5l o bRl

W) 'al.?v.':‘ Q‘ﬁ'? Q\r}o

OB o)
Jd 30 ggzmiils Yo o o208 das adlllas ol (o

WA ls 5 ¥ o jlas YV 0,55 15l) g Siibjs ogle alan

AY

slagaiedge o (Solel (bl 5 plate (3555

(SV) SS9 (S ydS gy ez Gl gk
Sl lon yzme Gepe Sglen 5l 6Ny
s OlsFl Sa Vogg Zabs (BB
9 d9zs I LY 9 V) ol g o ] el s
el aloa 51 6)Lsk; Sl L sle oailely g was
oo o JW ozl ple 5 (Mas sladsle
Sl een b el e s (1) o
Cdl (60 Slas Comsg onims lis SISl Odlac
5 Bgsy0mme SESY elol ol odies SSlac
sloySle oS 5l jhawilisnal ol bl
ot 5l e e o she ol oy
odalie ae; (nl ;o (F) Wy, Jlod 4 (23505

o

o3l 4wl iler o sl s a5 cl us
@lerdon slaySile (o> (895 polw 4>y LB
SESY SY pgmes Jsho ool 5 St
Wi go e Syl el DLl 5 U550
lo Eodled alio b Sldlae 50 o ol 55 O)
3 Dhae ol wsilsn o5 Silse 2555
G il SR 3l i ) silse o s
(F) dlodges

Conl gl olos paly 51 (SO slgdss Mlae
ool o0l Sk slocal (nls (ol oS
L Lol sl ouls sl ol sl by, (odoluS]
sheslial Seoew lag)ls (asuily Olpl 4 4z
agS a4 oY) Sl a8l (6 linn Coenl g9yl LS
SlofoSe Srac szge AT b » &S G
oIl aadS ams o LS55 om0 LS
(N el ails 6)5%..0

Ol s &Sl SlS a5l Si>
20 ol Gloyd g (G yal g &S Glod S
2 () 058 oo oolatwl olew! slo,eiS 5l (6l
SrSia 53 29 ol l (chegn slaatih ol
e O 8es hasd w5l 53 Rl ol
3,08 (5 ge L (ol gloail B ogge 5 (o (e

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-6114-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

2o anled glgs (L35 Collad aisS e el
S9 Joe 5l e S e B g0 625595 L
Tobm md pehite 4 cul) cuss ()l i
gobw b S oleden Slopite ey
3l gl S Ll g 5U5g 00 OLSY (SLSY
cle Audit Diagnostic gls <o 51 oolaiwl b
ol cle WY ol 5 IUTgl oSy 5 oyl
AL (653 ol
a5 Galsl 5l Gy o (Gogesl S JoSe 090
Wb 5l allis) (2025 09,5 b £958 (6 Ss>
P e OVA sgime JouoS dae 93l
O S 0 gl (0o SO el VY 2) S
ol dlyn ojleds b S5 el [igw o) 6T sl
Sde a |y Cblage Sylyg gl e e oo YZAYAATY O

JrsS 09,5 ol 3l as Jb o ais )5 G ras aan S
351 05 ggme Sl JsmaS Hlaie (e 4y (g lo)
ol &S (nl g bsio 57 B pae Leig sl (lyie 40,
SplS g ab Ll 595 g o Sjge 4 Jlagh
053925 o1 (B ras Gl JgurS Sligime I la o]
b @] gl 485 gla aogi 09, 50 lo ogejl 4y
30 s 595,05l Dol jo ol aulgs ol 5l
S e (0559 e Sudlad g oole alae 23,

o33l USan el p il il o culled
3O Eoy Ohg Aege £ fels a5 oy o laibi]
o sl el Ve col il slao,go 9 (550 YO il
Gzl Ui b g3l ol o (V) a1zl wsl
el b o1 5l g ol Ll ol 5l 4y (3051 0l
S b1y 03 slagss geasl sl 5l b as
Sy 4 4z banled o) el Gags 5 a8
Ay VO Cdlise 4 conlinns yuno 03! 51,2
ol 0529 (BB g celin J lad ] e g0
Ll o ailys b _Soge3T 51 e o 428,5 JL5 o
2 gy Sy (i b ) Sl (nl gy ey
colpwl 4ol Ve Soe @ b goge;l e sl
L1, o b cdlus el 51y alolidly g 00,5
L P Goseil a8 GlaigS 4 amaSl Cepe
szl Jsb jo s Cepn L) e YO Cdlew
Sl GO (305 )5 4 (sl QEALS 28 (yge5]
Wd Bgld (N S 4

http://rjms.iums.ac.ir

AA

e 5 (6,555 o

YYIND o 5eile L) ogle (oDl ol3T olKizsls
Som W gl o <S8 Glbgly a5 (e
ol s Oball wedae jeb 4 L0, dlin
SPol sl d=le g (b (oo San b laml ol 3
Do g Gl (65593 Sl (B9 SS9n Jed
2 Solad el Cols, 8 0ol 5l o g ol Ls]
09,5 W8S 1B S b (028 68 ) 098 90
aliy, €he o Do @ S @ S 5 o
Laigylo b Sinr 2LS JoSo p,5 o V- YF
Sils o clld S 5o Tl g 8,8 B
4 09,5 o Ll wlol p doges S8 D wan
JLo YA B YA cws aials jo (5aiss 8 15 axdllas
Sl wivgs o e JulS cedle lanals )3
Colled a0 awd> g0 o Cews il plais
L JoSo g wiogs 65,5 wails plae obj5
SSSan 09,55 ale) 33,5 ood Bran (o> o)l
30 et AigS 2 g oS 4 Gl il canllas
b o adllas o) lajlre Gy 4 2138 w23,
adlas ol D o iz ioren al 485
3 L ogle oDl ol olKiils  imgh (slyed o
8,8 18 a0l 0,50 YAYYVFLYARY . L)
2 ol xS JLE s lagsge] Dbl 5l
Sleade slags S0l ol J 58 5 (0225 sloog 5
A 65 ol ol cale Ko Jsws 5l
PS> 2 Oj9 el 5l 5 G 009 Lo
Ao aw jo b Sogesl 1 olendisn slo s
S Slp K> Jol b pe Al a5 (55 diged
35 55k JaSe 5| i it 5] S0 4l oo
wbe o bl 5l g 8 x9S pa g ped alo e
a> o wilen pg0 a0 285 plxl il oS
033D s @ilsr o By sl 5 o e
x> Al e (o9 9 Gdsl 5l S el FA

AR K :\>j>'- AR QJLA.«; YV 09> lsjlj bsl.ilH ,ng.l:nl:g.n


http://rjms.iums.ac.ir/article-1-6114-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

09339 3 96 (Joh ol g Shunir

09,5 95wt 61 (S Dol alerBign sl piie
P l+0) 0,10 0929

Sl ysie (29,5 (50 Oluedi 4 bgye @l
P JFS g 2785 Gog)S SISy o 30 () 0590
Jelos g0l gls wlal sl ool &I Y Jga
SLESY (BlSY Bl 05,8 30 ,m 4o Ll ls
Sl o o Slkeidl s gl S Ll g 505 ueme
093l 5l om s S e S ol pse 5 g
» ol Bl gbe a4l gyl s gl o355
Msne S5 5 (075 Gl og,5 50 b pite Sl s
.\)53

@lerdsn slayS)le Slpss » gl Sl 4z S
bl Sl Goss s (e 4 4z gi b Lel oy s (ee
CESY SlSY peke Slais ooley o eg)S

oolaiwl b laools =385 09 (srab Comdg layl jo
Sly G 8 Al By pransl 35 F5alsS 505l
Al J>lpe j0 lopaie 51 Sy Ol 4 lis

Sopiie p JoSo Brae ;38U Gusd 5 525 o5l
A oolitwl ;e (6,8 03l b uil,lg Jdoes yg03]
Sle s sl eolaiwl b ools (g lel Judow 5 4y 320
35S syl s pdaw g ol ploxl VF sl SPSS

RGPV SN YR RN

Lasl
b zshw 5 S0 la Sho 4 by e slaosls
)0 09,5 SIS A by Soge;] olewdign slo e
£y 5| b ol i gl cad ot 1) Jga

J5S 5 (275 0955 95 (obendisn (sl piio aly polaw g (S glo (g duwglio —) Jgas

P JrS 09)S 225 095 e
<J¥A YY)\ £V YY/5 Y/ () o
-I¥¥ YAENSY/N Yok \sy/s (o ilo) a3
<JAY VA £5/Y DY VY (pS9S) s
-Jov Y/OEYY/A V/EEYY/\ (a2y0 520l p S 5LS) oy 0355 sl
-J¥V WAY £V/F /55 £V/A (d o5 3 5 (o) SLSY
% VOUUY XY/ \OSIAENEY (i o 35ls) 3Uja,ms LY

<IYY VOIA £Y/Y VO/NEY/E

(52 2 22lg) jlyiusl gl bl

hodon (sla e (S (19,0 Ol dulie =Y Jgia

p Py dl>yo py> dl>ye Jol d>ye 09,5 e
<ofoeay® YAIYS £ \S/A AAAERY/) VV/ES £ VA e oSy
<ofeey® SYI\S £ \F/¥ WL WY £ 1/8 DS (53 i psS o)

NN VEVIY £ VF/NA VOF/F £ AY/A VOSIA £ VF/Y e 3B59,amd lSY
<ofeeay® WY/Y £ YIY VEEIA £ YIY V00 £ YV/+ ) Jyss (5 52 2ols)
ofo* ALYAE=RYA NAER7A O/ £ Y0 WS skl Sgiel bl
e AR VWS £ f/Y \OIA £ VY Jys (5 2 35ls)
(p<'/'b) Pow 9 £9d 41>)o o= )‘.) e uglm kS
25 sl 65 ol b Gilly oo (9ol @l =Y Jgae
p F Sy e JIE
<iefeeed YAQ/S olej Sl oSy
- 105 ol 5055 Jolss (AP
ofee¥ AY obej Sl 5U5g 000 LS
AYs vIvY oloj g 05,5 Jalas il () 5 2s)
<efeey ARVAYS ooy ! 3yl i giral 5y Lonol
¥V Ll olej 9095 Jolas il )

A4 sl 5 F o les TV o555 15l iy Db js gl alan

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-6114-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

sl gogesl 5o Jsho ol 5 (Sins sla Sl
ol sle asl ool jo e G e adlhe 940
wis Sy sl plas Ghlea 5 e jee Ghagh
gobe RIB 5l 6pSela 0 S 5l JeSee
KR KPS o¢) CN R W RS SYLIN | LS| B FA L Y
)

S 5 o aalllas (slo bl ool i
SLSY ol o Sz ol gile JoSo 3
Olsz sl (Foge3T S (ulS 5 5U5g e SLSY
e Al giler o sladld 1w Al
a8 £ g Ve slagle; jo Lol s olowl (gl sine
Sl (g pob 4 S el b G e
oS 015 8 amei o o] bl ol s g azily ialS
oals o cwl S S il S5
oo S8l 0y90 j0 (S plerdon sloS L
305 il e ol 5l (6K o Lol el
oS 30,5 T olSes 5 SisT b ol L (V)
REST R R SRINPS R
Som S8l 0y yo (Das cunl sl azls
oS wols i b ] el ol e Al se s
ol o Sz il JoSo atin S 5l
gob be oalely (B350 5 m cele VY Lo
@ Sod JoSe 0aiiST Bpas 095 )3 LS olS
Ll el 555 yieS ialdl 5 Lyl eg)S
ol 508 sloatlt Sl p Sty Bpas
YE 5 aloldly U5mme SLSY ymen dlac
o 4l b oS sl g,wl ol o celo
0OF) 09 guod jol> dalllas

ol Slallas 4 bgsye Sglie (glaazdly sgzg |
ol suds pll Slillas  Sladl slaaigas 4o oud
Sailg o Siiiz )0 39250 LS 5 aS Wlools
2 559 sle dld 5l 26 (Dlas ool SRl
aey il 0wl GaSelr Sl ladises
Sz 40 99250 dumw > A5 Sl 00l 5,155
S ONPEREINC I 2 NRVOR PSS
Foo okl 00,5 b Sl G babige jo 5luS (51,5
o5 00,5 S oK § Sl Cyrizeed (V1) Ca
PRCCH N CONCRRW-S (I SO SCSpa PV L W

ooty (il 5l Wlg e bl S oliS Gy

http://rjms.iums.ac.ir

e 5 (6,555 o

09,5 95 O kel ggiel SbLwl 5 5L5s 0
ol oo 5 Sis JoSe Byae cplplo
Sl Al g5l g 53U b e

G5 Azl g Sy
dudr o G (nl el sle adl al
Sy S3l92 (o SS9 Sl 2 ol (oB )5 Cedlad
Sl Ll 5 jUgg,mmms SlSY kSY Ll 4
ol s e plez e g0 (sayms kel gl
ool il & ol Sl anb e leazsly
oty ok ol 5 (Fos alortinn slayS Lo
Ol 5o il esged (515 waad sla (559 sl
Sl o 095l Gzl b a5 el ool 138 A
5 po 59,000 DSV 5 5L 1S e Ca
OHe g lagele (F) ol oo iali8l o Lgamails
Codlad 5l Ll golannST ool a5 wsls lias s
o SeSis 55150 (o 5o Sl p S 5555
Oyt sk ol aboriisn oSl (uliHl
o 2 b 0) v9d oo Jigd (LS5 s AST
Glolid L aas by, culld oad pll la
5 Hhas il ol cage (Slpbe 5 SO
955 oo Sl OBlae oy lam sl Gl
oxs olid b iyl cpl codlad jiolidl a5 ol &5 o8
Hhae Jobo slad (Sl Lo a4 b o lal
Jsho slid gole clls 5 a5 Lz (VA 5 F) bl e
ol 4 e Joho ol Gl Sl o,
oIl g slas ()b L Ll aiS oo x5 ol> (9>
Sl 0 by @ b sl lasl 0T g adydels

O b oo
P Gl o g (ol slaazdl ulul
P as cewl y (S e slS b
Ladgyls 05,5 5 JaSo 0aiiS Bpas 09,5 (glaJoges]
Fom &S 6l 465 4 el 029 (5,ld Sxe Dol
LY olSY Gl cey S5l o 0905T 2!
2 05,5 55 2 5o Shaedlgiel Sll g U5 ums
s By gl g Al Gl pelise b
B e g G b S il JoSo 0,
ol GRIB G Sl o Ghegn cnl o 4,

AR K :\>j>'- AR QJLA.«; YV 09> lsjlj bsl.ilH ,ng.l:nl:g.n


http://rjms.iums.ac.ir/article-1-6114-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

09339 3 96 (Joh ol g Shunir

5 EF (SW) Sew 2l @) szes 8l
Ol 9 438, )15 4 (o)) SS9 da (Joge3l (S
990 cnl @ a4z b0y )18 JeSo Bran D g
Gl 00l plxil aiey ol jo a5 Swil gl iaghy
2 Seir NS B8 cEls s e Sl
ok ol oSl 25,5 5l AL Ol

el (6 i Sl hagh wiesls

P g g0
ozl el bl 5l S, degh
ST ol&ails 5l 2559 sholemmd byl owlid )5
5 Soglee Sl alwy ooy all e ogle coDlul
Syl adlas cpl o oS eS8 5 oKl

S50

References

1. Warburton DE, Nicol CW, Bredin SS. Health
benefits of physical activity: the evidence. CMAJ.
2006;174(6):801-9.

2. Karacabey K. Effect of regular exercise on
health and disease. Neuro Endocrinol Lett.
2005;26(5):617-23.

3. Khansooz M, Abedi B, Sayah M. The effect of
one session of exhaustive training on some
biochemical markers of skeletal muscles and hepatic
metabolism in men handball players. Rep Health
Care. 2017;3(4):51- 7.

4. Brancaccio P, Lippi G, Maffulli N. Biochemical
markers of muscular damage. Clin Chem Lab Med
2010;48(6):757-67.

5. Hammouda O, Chtourou H, Chaouachi A,
Chahed H, Ferchichi S, Kallel C, et al. Effect of
short-term maximal exercise on biochemical markers
of muscle damage, total antioxidant status, and
humocysteine levels in football players. Asian J
Sports Med. 2012;(4):239-46.

6. Soleimani A, Shakerian S, Ranjbar R. Changes
in muscle damage enzymes inactive overweight
male students after exhausted aerobic and anaerobic
exercise. J Birjand Univ Med Sci. 2017;24(3):190-8.

7. Atashak S. A review of the antioxidant effects
of medicinal plants in athletes. J Med Plants.
2015;2(54):1-14.

8. Sellami M, Slimeni O, Pokrywka A, Kuvacic G,
D Hayes L, Milic M, et al. Herbal medicine for
sports: a review. J Int Soc Sports Nutr. 2018;15:14.

9. Wang CZ, Yuan CS. Potential role of ginseng in
the treatment of colorectal cancer. Am J Chin Med.
2008;36(6):1019-28.

10. Lim S, Yoon JW, Choi SH, Cho BJ, Kim JT,

A4 sl 5 F o les TV o555 15l iy Db js gl alan

1)

B30 LY ezmes  (Sed (Suiele i
o bobse 5o sl o gelle g 5leS oslS
2 O a5 S5l sl slid el Sl
e 535 N oliSas 5 o s el
5r9 Selad el 5l an 55g 0 SLSY 5l
Spas 09,8 33 Sleul oI5 5 slagtse o 1,59
05; D Cond &_imm L§‘°‘>9) Ma.]?.’l.\.o oS
L @Lu Ol oo Sglaie (YY) Wb =) oaals Laiglo
M}lsﬂw&ly@wlgﬁupbw&ﬁ
S S g (pale] Sl 5, gl sl 2
Oad g Slalllae 45eS51 j0 0SS dgae  Julge
il by e by sla Sogesl (5l JoSo g95
M LgJ..\f)S" G]Lo.,:;-‘ LS'LQW[SA S0 4O
o] pledisn sl b Ll 5l oS el o
aS cwl oal le wal b gl o alac
15 090 6l plasesT (T (aalidl sk 5 S
Sl g olie slogoz awlansTy  Lals
OF) 005 gondgand clic 4 oo)lg W]
5 GM:L wwl Slas aoliel sl ol)‘—l sl Jool,
Rl aarg b b ol L.OY) oS 25l 5550
odid Sis UL..S)., )_le 3 L&)MW as
‘qs)lo as“l"""“’ é.l)jjj.u skedlbs S
RN .o)b Lg‘o..\m d‘m‘ @"" J.o..c M
Sl 00U uaM 9 u—‘ o)l..a.c R N wf)a
b glS g b Cosgaon L ol asllas (YY)
Oy (g )y pos digad o> (09 S gS (Hezeed
Codlad 5l e (559105 0,90 ;0 by ooy Zolan
391 olyon Joko ol o S il ple sy pae g
S8 a8 050 (gam Sldllas jo 09l o Slpiing oS
S A Gl e Gegh (ol slealdl bl
VoVP Gl 4 S il JoSo attn O a5
slo,Sile Sl 5l 6 nSsl> o 59, 0 05 (e
& 2509 5l o Pk ol g (s olerdign
ol b cwla 6,80 Q]? Ql);'o'-o BRI R WP 31V
Jelge b o S Gﬂ)lf Sl e >

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-6114-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-04-11]

Chang HS, et al. Effect of ginsam, a vinegar extract
from Panax ginseng, on body weight and glucose
homeostasis in an obese insulin-resistant rat model.
Metabolis. 2009;58:8-15.

11. 11-Dong TT, Cui XM, Song ZH, Zhao KJ, Ji
ZN, Lo CK, et al. Chemical assessment of roots of
Panax notoginseng in China: Regional and seasonal
variations in its active constituents. J Agric Food
Chem. 2003;51:4617-23.

12. Han JY, Kwon YS, Yang DC, Jung YR, Choi
YE. Expression and RNA interference-induced
silencing of the dammarenediol synthase gene in
Panax ginseng. Plant Cell Physiol. 2006;47:1653—
62.

13. Shin HY, Jeong HJ, Hyo-Jin-An, Hong SH,
Um JY, Shin TY, et al. The effect of Panax ginseng
on forced immobility time and immune function in
mice. Indian ] Med Res. 2006;124:199-206.

14. Atashak S, Setamdideh M. Effect of
consumption of ginseng on laboratory muscular
damage indices of young boxers after acute aerobic
exercise. CMJA. 2017;6(4):1677-89.

15. Kim S, Kim J, Lee Y, Seo MK, Sung DJ. Anti-
fatigue effects of acute red ginseng intake in
recovery from repetitive anaerobic exercise. Iran J
Pub Health. 2016;45(3):387-9.

16. Wang J, Li S, Fan Y, Chen Y, Liu D, Cheng H,
et al. Anti-fatigue activity of the water-soluble
polysaccharides isolated from Panax ginseng C. A.
Meyer. J Ethnopharmacol. 2010;130: 421-3.

17. Abbasian S, Golzar S, Onvani V, Sargazi L.
The predict of RAST Test from WANT test in elite
athletes. Res J Recent Sci. 2012;1(3):72-5.

18. Barquilha G, Uchida MC, Santos VC, Moura
NR, Lambertucci RH, Hatanaka E, et al.
Characterization of the effects of one maximal
repetition test on muscle injury and inflammation
markers. Web  Med  Central.  2011;2(3):
WMC001717.

19. Khajehlandi M, Janbozorgi M. Effect of one
session of resistance training with and without blood
flow restriction on serum levels of creatine kinase
and lactate dehydrogenase in female athletes. JCBR.
2018;2(2):5-10.

20. Morris AC, Jacobs I, McLellan TM,
Klugerman A, Wang LC, Zamecnik J. No ergogenic
effect of ginseng ingestion. Int J Sport Nutr.
1996;6(3):263-71.

21. Qi B, Zhang L, Zhang Z, Ouyang J, Huang H.
Effects of ginsenosides-Rbl on exercise-induced
oxidative stress in forced swimming mice.
Pharmacogn Mag. 2014;10(40):458—-63.

22. Lee ES, Yang YJ, Lee JH, Yoon YS. Effect of
high-dose  ginsenoside  complex  (UG0712)
supplementation on physical performance of healthy
adults during a 12-week supervised exercise
program: A randomized placebo-controlled clinical
trial. J Ginseng Res. 2018;42(2):192-8.

WA ls 5 ¥ o jles YV 0,55 15l) g Db ogle alan

ay

S g (ST ol

23. Atashak S, Setamdideh M. The antioxidant role
of ginseng supplementation against exhaustive
exercise- induced oxidative stress in young athletes.
J Med Plants. 2015;4(56):35-44.

24. Voces J, Cabral de Oliveria AC, Prieto JG,
Vila L, Perez AC, Durate ID, et al. Ginseng
administration protects skeletal muscle from
oxidative stress induced by acute exercise in rats.
Braz J Med Biol Res. 2004;37(12):1863-71.

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-6114-fa.html
http://www.tcpdf.org

