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Abstract

Background and Aim: Physical activity and some antioxidants such as vitamins E and C are effective factors on the immune system.
The aim of the present study was to evaluate the effect of four weeks of concurrent training and consumption of vitamins E and C on
the acute response of serum immunoglobulin and cortisol to an exhaustive aerobic activity in inactive women. Materials and Methods: The
present study was a quasi-experimental study. 24 women were randomly divided into two equal groups (n=12) including concurrent
exercise (endurance and resistance) + vitamin supplement (E and C); and concurrent training (endurance and resistance) + placebo
groups. Blood sampling was taken before and after a session of exhaustive aerobic activity (activity with an intensity of 75% of the
maximum reserve heart rate on the treadmill) and after four weeks of concurrent activity along with supplementation. The concurrent
exercise+vitamin supplement (E and C) group performed four weeks of concurrent exercise (three exercise sessions per week) with
a 30-day vitamin E and C supplement (500 mg vitamin C and 200 mg vitamin C) was administered twice daily. Serum cortisol
and immunoglobulins were measured by gamma and nephelometric methods, respectively. To compare the changes before and after
a session of exhausting activity of the two groups, analysis of covariance was used. Moreover, to determine the difference between
groups of variables after four stages of measurement, repeated measures analysis of variance and Bonferroni post hoc tests also
were used at a significance level of p<0.05. Results: After the intervention, in the vitamin supplement (E and C) group there was
a significant increase in IgM (p=0.03) and IgA (p=0.004). Moreover, there was a significant decrease in IgG (p=0.007) compared to
the placebo group. On the other hand, the significant difference in cortisol (p=0.13), upper body muscle strength (p=0.31), lower body
muscle strength (p=0.53), upper body muscle endurance (p=0.66), and maximum oxygen consumption (p=0.12) of two concurrent
exercise-vitamin supplements (E and C) and concurrent exercise + placebo didn’t observed; while the lower body muscle endurance of
the complement group showed significantly increased (p=0.003). Conclusion: consumption of vitamins C and E along with concurrent
endurance and resistance training (four weeks) have optimal effects on the safety and physical fitness of inactive women. Vitamins C

and E can also improve acute changes in serum immunoglobulins and cortisol levels after debilitating activity.

Keywords: Immune system, Antioxidant vitamins, Cortisol, Concurrent exercise.

Cite this article:

Naseri, E., Askari, R., Hosseini Kakhk, S.A., & Vahdatpoor, H. (2022). The effect of four weeks of concurrent training and consumption of
vitamins E and C on the acute response of serum immunoglobulins and cortisol to an exhaustive aerobic activity. Journal of Practical
Studies of Biosciences in Sport, 10(22), 8-21.

sCorresponding Author, Adderss: Faculty of Sport Sciences, Hakim Sabzevari University, Sabzevar, Iran;
Email: r.askari@hsu.ac.ir d- ) https://doi.org/10.22077/jpsbs.2021.3772.1594

Copyright: © 2022 by the authors. Licensee Journal of Practical Studies of Biosciences in Sport (JPSBS). This article is an open access article

distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




9399 38 (S IPeds (68 y il Ollian 4 i

A-YY o Y oslod o)+ 0388 I F+ 1 Ol
s AR ARTAT IR S CB1 R S VAR VAL AR ) YT WP TB IR § VER A PR TR P TR )

33805 (g3 Pl Wy oL

e Joii 195 9 b (dgialSgigesl ol zwly 99 C 9E (ol g B juao 9 (S 3lg0 (0 i aild Hlo il
e odibolg (g3lgn Codlad alng S &

Tigt oy dands TS doms Lo pde 7 (6 S 13 (5 0l pled!

Ol Rl lg s (6 lg s S o8NS ¢(25559 pole 0uSCiils (o555 (STelg d 0Bl (ulid )57
Ol lg s (6)lg s S o8l (2559 pole 0uSCiils (o)) S3elg b 09,5 Jloiils Y
Ol Rl ehpin cdgedon (oug0 8 olKiilo (L3559 pole ouSiasly (25559 (S35l g 3 09,5 Sbul ¥
Ol ls e (6 lg s S o821 ¢35 59 pole 0uSCails (o555 STl d 65 somdils ¥

oAS

ot sy S50 Jslse 10 C S E by wtile L lapnSTl (5 i 5 s cdled idap g asione
Slo gl 2 C 5B Geling Bymaae 5 Silae (i ped atie Sl ;b (o Sl gl Sl Bas o
PG (9 5= JLd =8 L5 5o sl 0asbely (silge cdlad adng S& A p i 955505 5 Lo deelS il
Oy 0975 Jolid GV Y) (Sglne 09,5 90 dy (Holal D jgo 4 (35 VF 09 (o 28dens g9 5l 0l inghy
A oS Ladg I + ((haglie 5 (Folil) (3lo—s (2 305 5 4(C 9 B) (omiualing JoSio +((haglie 5 (Sraliiowl) (55l9—0
b8 plys Sl as ;0 YO Gad Ly cdld) jlweilely (s5lo cdlad andar S o 5 3 6295 Joe
Om oS 09,5 S plamil (oSt B man ol jen 4 (silse clid asin gz Lol ey 5 (US55 (59, 058
Lo olon 5 aiols plonil (astdn o 50 G pod dnd 4) (5l (o3 ain Loz «(C 9 B) (chsling JoSto +55l9—0
S ae Gy 5 5l 99 € mpeliyg 0,5 oo Vo0 5 C aling 0,5 (oo 00 0) € 9 B bty JoaSo 55, ¥ Soae ey o
aalie gl Nl (655 o3l (g aslis 5 LelS (b9, L i am o Lot eslS gigenl 9 Jg 5 )55 95090
DS e Sl 5 bl Jdos gl 5l 09,5 99 slmenibely S dlad 4l S o 5 JS Sl
i g0l g S (63l Ly eyl o (o3 5 e imeSolail ad> sl Slom Lo iie (25,5 (e
|31 (C 9 E) (moling JoSo 09,5 10 cadsloe 5l e (ladaidly .ol oolaiwl p<e/+ 0 (g lo mre pdaus j0 (g,
Loig,ls 09,35 an S (p=2/+ V) 1G ;o (5 lo smne ialS 5 ¢(p=+/+ =) IgA 5 (p=+/-T) IgM (Jl50 ;o (5,0 —xe
S yad g (p=+/TY) AVl dac &ya 8 d(p=2 /1Y) Joi5,65 Ol 10 o)l e Doglar 50 By jlans 5 ol
ity 09,5 93 (=4 1VY) (b pan eS| 53 5 (p=+ 15) 4Vl e aslii ol o(p=+ IOY) s oyl SLae
5 4 ol (lae culaiwl as > o taiis saalin Ladg o + (g3lss (3 503 9 (C 9 E) ol g JoSot (53150
4B 5 C slagmalug Byae g S ammil o8l Al (=010 0 Y) (55l (e 5 b 4y boSe - (S5lse (o e
Sl ol 5 gl ot o e T i az) (saglie 5 i (g5lsme Syl ol e
Js7=5,55 5 Lot giganl o slo Sl (o o0 B 5 C slagmaling S pan L izmen )0 JLsd 2 oS5
iy gt | sl susibely cdlad 5l ey gy

S5lge Sl ped ¢ J955 555 el 5T (slacpmaling ¢ sl piianns 1 golS (sl o3lg

)9 poke 0uSiSIS (619w S o LAGIS ¢ ylg juw 1 w3 1 ghmnn Iy gitk
d ) https://doi.org/10.22077/jpsbs.2021.3772.1594 r.askari@hsu.ac.ir : S g S| Sy




Ol 9 5ol plell

S5-2>9 3 (=18 i 0, Slos 3l Jdo a0, 8 o
9 ‘sal.o_w)b (P C}Ja_w (Y’ -y su‘)_ih) 9 r‘)_i)y) O)L)
Sl e slacdled 5l ey 5 e G9es90 (=l (Sl
Joi,95 Yo sloacdale (o byl b oo ol 0
I9A Lials ccl g a5 o 5,5 ol> ol ol aJgs
(Sle—p cJled 5l sy eglae o Jled a5 ol ools
GolSiws o, Sloe 0 lgy oo alizee i o3 Sl g,
S ogrtiwd |y tesl o A lax 3l o b
(YIS S RPN SN SO X VLIV | PY- I S PP W DY
39 5l (=2 Sl3T sla JBGsly jmln 5o g 00,5 ol
Bl (Kl 4 Ol ol 0 S e e labloe o
Sole —bjyg cadizes bal i day o s o g 08l o
Qo Sl ped o Byl 51V o F ), K0 g Told) oS o
—blgs 5l s ol slaJGal, oy alsl S
Sl ol gl iy GlaeuST sl elds o

doddo

S (ol i ol Sl (i Lo sislS sisan]
Sy (L Slmle 5 9> o 0B Comgid g aS
(96) G (grglS igaal (Ve + A 0,505 5 ,L89,9) gt o0
e il (el Gl o ol ST o et Dlaie A
et 1 o S oy Jros cplakinS s (g3905 s
5 Slyailiy ;50 slmes sl 5 5lwalil 5 0 S e
Jd—lie ;3 lIgA) A —J2lS sigeal .5l oo ymane 1) olgd!
5 ot ol Je (bl o (crdge laligic
OdolS pgeal 5 0iS oo Ll (6,550 (elis i ((3)]5
Ely o am b ol sl sl plg—s a5 (gM) M
KD oyl LSt el o (lotm g Canl (ishe 4
il o San s s elad (Y VA o), S
Goly A e e il Sofele 58 Jsle S lse
sl asls jlo cmme rolidlia ool 0 g oul oK
as Q] Ot (Y VA (500 g 0,80 Lilans) 0d e
i ST e K g 2o Sl jed Gl sal )15 S
Loid oS sigel b5 5 (—oal ool 3, Shos —
45 SB8))9 (omale G958l Sl (bl 1 g 0l

M ;5 )3 i slaablne g (oS 4l o

o059 4 Jow sla isu as oljl sla Kol il
alas (Voo P o), S0 g 0lad) oS o alo> Loa ]
oS oS oo Sl glo iy GiiSTy Sy Lpigd 4y

oS5

U SUURUETY [ SN DRV JPPN S GHON LT GO
(ROS) 7 y5uST Jlad sl adis% 3 La ool oJg5 a
ol sl it ;08 Glm lF o0 45 0B 0 ien
ol Sldllas (Ve A (o, S50 5 Vopamlow) asl Lol
o JoSo 5l oolaiwl g (gl asdss OISl 4 S aSlesls
L ablie gl cmwlin S aly aslgs oo o SlowuST 5]
(YN 505 g (6 pool ) 9l gl ST ol
otee S € §C (slagrpabiyg alox 5lilapla—nsT il
gl ST ool ol jo ol s 5l o bidla 4o
Caadl g (o 0y Shas 09—y Esly g 0 o 5L
Lo rolog O—l‘ (Y4 ‘Q‘)—i}.& 9 A)_l..x.ﬁ.”) Ngl o (_5_15
=S G910 eas 0 ROS (g5l s Lo
2 o sl (ke sla sl Jlys sl o ililons
So—te ) (9 3 S 6595, e 5 (559 0 Shes
ol oo aaS (YN F (), Koo 5 M plolawl) wise o
ST T ooy S L Il B (aligg 45
S—ile oy 5l (8 ool Ll s Jobw lsé )

1. Engels 5. Prasertsri

S Lol slacigre an Ml gl (6 i Sl
] i 8 ) Slae (2 LiZes slpais g o)l SlEgd
J=5e (B0 Dy a5 Sl s o
o e ddar Sl (5 Soe ()59 9B o0
gy oyl ST LT aldgl el aly iS5l 5l i
sl slos Slae 5 ol Joial S oy aslol
5 l2) b il Cgde a Ml s g oud S
o 4l gob 4o caSh (Sllg pae (V) - (500
sloatld (5 pglas (2ol (il ol
2l oo edas G ol Latsss 3l ey o ] 5 OS5
e sl s Aol g (el s (oo S8l 4

(Vo708 5 5518) 09—
SIS 3sd out B vy a S Cnl (e y90 JoiS 55
o=l el 0, Slos o ls alE oz o ) Slas 5 09 o0 s
Lol taiib g0 0S jo ol 0,58 i l58l g0 90
S oo Jes o g e BT S 50 0 Shee ]
SeS s O9= 0B g 5,8 o Y 4 955,65
Sr—=Ssk=) o)l o (el s easlosl J—*-’l* 995 0
By v )2 5 (03— a5 Lol LS |l
s Jleial gb ouns les Jobo po ol 5l g0l lade

9. Stepanyan

2. Borer 6. Reactive oxygen species
3. Smilios 7. Sachdev
4. Finaud 8. Alghadir




A4S (53 D90 019G g IgA clale i ]l e <l C
ol i ) Soe 35y 40 995 dngs Ay Sl (- Ses
i ighe slais oy 4 Ml ;e i alS o
75 9555 3 U535 S gl Jo ) Ly sl i
23l pelS iz JB ek 4

dipe) 58 Sl sl eyl ety SYLRe el o
D52 S5l Sl ol 5 (SlanST 5T sl oS B
4 (xbl gl oud plosl Slidos o rizmen ol 438 S
i 0, Slat 351t 53 C 5 E ¢ypaliyg by s (55
ol o 3l ay oliing 5] g oolars a sl ol
glds jo aigy bl 2 bl sl Lo JoSe 00l 5 55l
ol g il gy 1 sl Sl T
SolE) (Sloms (o pod ain gz &5 Sl Jli ol
9B Oebug (o5 5 oS B man (90 5 Lo ((eglie
IgM dgA) —eosl sl a i sls Fly o (5,3l 4> C
plosl Jlss am dodly Jo55,55 ckale &l 5 (196G
ol Jlsd e 5 50 slwodibely (g5lea e dled and> S
Gulxd (09

P shesliiwl Ly g (o2 e g9 5l ol 3o
g <10, Slosla sl /A0 gLl lg35 L G*Power |53l
=) Sl yend 25 Y dSgad ooy oo [0 0 gllas mha
a0 S Ladl 1 asbicolso, o8 o, 8l aan (a3 VY 09,5
Sl bl oo o) Sbp alw g cedlw dobiian g
Sl Sl Enidy g 9500 B ran o5 len ablw
e i Lo anlii sy ol gl Gelwl s aisgas (eSS
sboag)lon (b 5 ol e aisS pa 03l Bus
L oz e ivg (g JLadn g Sl (e -l
Eo— 3l J=d 4o S ol aeloly asbiw y JoeSS
Byae aislw BoiScs, 5 a S 005 jax be d Bl
Y A el 5 el sla JaSie ol sLoag s
09,3 awgi lde aslol dsli iy a S c il LSS a,
Sl o J S g (St oo oS tils 4 i
—=lddolae ;uolie 885 5 gloly (glm ol 8l ey S
Wm0 )F eolaiwl S slodiley 5 Bg,b 3l woad 00,95
Sy 90 50 Lo ogasl 51 Sy o (sl aslitwy
53 sl S eSS 3T 5 Jsl aie) (Hlgme
s oS slabie sl 5 esli ol Ly Lalié sas
Josllygiws Gk ldd o e 0 Joud 5 0l
Ll 5 ot o lAFaS (N4) 1ae il s 18l 5 aaliy
54575 |, LT egdsin slas 9 (55,51 ol BLod 4 andis
S=b oo 595 50 5 A (STheP Slye e S9ed Jlos

1. Narotzki 2. Gombart

Yy B)Lo.& e 0)90 ALY dLA-ﬁM-!L'

0339 90 (S jegke (69 5,15 iladlao 4y s

S Dol oDy oSl A 5 (6,0 e
e co LidlS |y gl ST il gla Silis g sgusxa |
o0 s (S50 By b (VY (55 5 ' S 35s,0)
Js—oe slaimalig 5l (S0 ly—e 4 C sy oS
5 99—Ss0 SBl Ik i amalo 5 Jgjgie—m 50 el o
SS9 ol EL30 Glap—cile o (slog-dll ;50 wilg o
chale 4 s el oad e dio il Al il el piw
3 yShas sl Yaiol 5 ol ol Linbids 555 53 C opmpling
Omeling JeoSto 0Bl (o0 (6590 (ol Gl )3 (Aidg e
Gl 5 Hs8 (k 55lme sloaigis £9-85 wlyi o0 C
o 255 w53 JU ol (slogygey00 ()9 Cdlad 4y
el 1) (ol pol 5 Jg5me 85 oy 92 ailo) (i
B Gy Gipes (VoY 500 5 T lesS) o
TS A 5 9 e e ST ST S lye
JUCTRVRIUR § PN RV { D PSSV SR SO UV PV S
sl gl has v aS il sl o ST
slaslS e Job (I 5l slasSalail 5 (Jolw
ol s 5 g STl i lie i g 50 8

(YW ‘Q‘)—i’.é 9 S —t0) O, o
Sile) o o3 £9 wz lajen Sl silse o el
Sl yoi 395 o0 BN (ol y (aglio DL yo

4 oslie 5 elil Sl o3 (gl L acslie o (55l50
Sdlws g (N S P e St g Bl 5 b
boagts, (VY (3508 5 o0l0) 30,5 (o0 (g0 -5
O Glizee gl ws o, Slas 0ilys oo @l i o3
O o dmled el hgmiwd |y el s s a Lo
oS 9 (el 0 Shes 9y czge chawgle oS Lo
Ol 53 5 355 Lol 953 o (058 s o e
ol 3, Sdoe ;i 0 S50 sl )Sgslw 5l (So (Y7
Joi 555 adear I (o yinl slayge 90 Dl et (1355 50
g0 dole b bl p a8l (o LagdnolSeisel 5
3 9 e J955)95 Slaome il Bl ez ge waah (05
93,5 o0 O5—3555 05— Lol gl Glie 5o
b cled e g 5l ey (s S0l Do gl a8 (Sl
9 o0 (ol i 0 Sloe ol o g a oo
o0alitis (V1Y) (53 5 63l pe T+ =8 o), K50 67 S
(olaiwl 5 —nglan) (53lg—s (ym yoi azan Vo aS ailos S
3, 6,56 Le sl gigenl 5 (el oLt
75 ez s (VW) G500 5 gk 00 (iiow
SLaidnglsS pgel 5 J9imys5 = C sl JoSo S s
Omeeling 48 alools (Ltd g 4l (LS50 (95

3. Hackney




Ol 9 5ol plell

oolisl Loyl g1l siganl (s Sl (sl o (Lol j5—25
VNV S0 gl o) o

Lo dogal 5l o—iss slmaised sl aoz jotite oy
e aisSomn gl 5l b 5 50 LS 0h iy
93] plal oo po (6 Sigs aiaus plosl (55 )
plosl o g B aado bV o35 50 jlwoniloly
Sy 3> (50503] ;B oz s Syl Sl e
488 Ho il e my el el o g i
IgM 4 IgA dgG «Jg 3,65 (5 S o3lasl gl Ladiges g 0
I9A dg9G ¢ J93—5,65 (5 —Sojlail .o 8,8 )1, 8 oolai_wl o, »
S ookl L gy ags 5l s 9 o8 iole] 0 1gM
5 (Usii0sS 6l LS Uiy am o os—asie (2I8tyls]
8 S 9o (Lot 9ol sigeal (sl (5 —teglis

AVl (Dlas ©)a8 5905 sl a (o IRM (5051 5]
ipdon 3 LSS ase L ol Le Sogel ol colaiul
aidy Ly Gimlojl ez L IRM s 9 00,5 0, 51, 555
TIRM (9ol 0 (yans 4iiB0 o U aw o sl
Sy o9a3l o S 1zl Jgmare gy 4 Al oy
s 093] Ao (53, L5 9 9,5 9,5 YU 5l akmss oy
0355 g3l 9ISk a gl el a plas (69,5 L
3 e LI (Sogasl an ]y Gk g 9,0 slacandy
S8 355l 6l Ly oy IRM (el 5l eyl gl
=S s L eyl Le Soge ] o solewl Ly an iy
Lo a0 S G g 00,5 0,5 1) 095 iy
ido w5 aw G (Sl aidy L iolesl e
a1y 0l 5 98 slatunsdy 00 nS (hgojl ah s
ol Gieagh 50 (VY (g laol>) slo e oDl Soge;]
e Cwliwl syl sl s oy ST Sl
e Culiisl 3551 gl Ly oy )-S5 Sl 5 4V
Fo b ol a5 oy lal jo o ol wl as ol
oy o d g dwlxe gy el 2 TRM 0oy
L )55 Sl cygmeil 53 i aBLON Ly oy g s
e Culiiul )55, loe an a5 S o e
g aVb a8 el Sl syl jo ad C S 0,8
B9y e g (as Dja B el plete 4o A b
b L ae  dlas culin ol jasls ol
St Do an ((eglie 5 (Seliiwl) (s5lo—e (i po5 4ol
ce—moglin Dl poi 0 ploul aan (o d > 4w g aan
5 oS oy g e S el s
s 00 e sk oS TS il aS|
e g yeagd SDae (61p0) Blo 4 Ojgo a5yl 0,

1. Jackson 3. Pescatello

2.0ne repetition maximum 4. Vayvsvrs

B0 b Lo (gdse a8l 0 slgs Jlade g
ey ey Lo e LoDl ¢ 0 pod aaliy 5l B 4 san g0
IS g (o (57 )0 (i 039 Al (g a3
SrSol im0 g pslamex (VO, ) (b pan ()5S
i3 5o (6, ol gl el talesT g3l 5 o3
(PS5 9k5) 039 Jomes® 5l 9 (i 0095 (APl e sl
=y Sy Al (gl 190 e Al (j=te) 0B 1 S
O8A) D53 5 ' S gladali as J5—0 8 5l oy
3 =yt aeliy 5l B ahe S ioren 0l ool
S 48,8 (IRM) iy 1,55 S 53] L Soges]
Oy L a3l 5l (Hran ST ST alirs (sl
48,385 00 Ddw 4 Lo goge )l laul ol eolai il 6 Ve
Eor oS E9rb o (At Ly (e g 9SS 0 S
5oty Opge a6 Ve e L ass S oS o s
A A oo ey Lo Lo Jogesl ailed b oi
S e Ve bl )3 io oo it L a5 551
aelol Elad gl o] SUlg ,5STas L IS ool il sl
Ao Oy 4 8 a0, B a S iley LS el o
b Cd 0,8 o (level) phaw slasy ails e Ve sl
ol 8 Sl eslil Ly (Sagajl o (5ls (s s 5
30955 9 o 0395 Anled iz (a4 g e DL

Vo) o500 5 Tl wl) a0 )5 dwlre toa i <
Omtrel 09,5 9 dmy (ol Djpo ay (S 25,0
WWCHE (mluy JoSoo + (ogliie 5 (Sualiiul) (5jlg—
YY) Ladgylo + ((=oglio 5 goliwl) (s3le—o s yod 5 (3
Ao, i leg, S g0 anS ES 0 Bad e (&
(¥ Jgoz) 9sg (- Ken (S 0355 (Ll 9 (o (2
J—3 =S5 Joe (plonign sl it (o) 2 Sl
5«0l Jhoa 5 slwonilely sils—a o Jlad 4l S
selil) cdlad asin )lez plasl ) G 9 S8 izmon
SlE) (S5l9—s (2 7oT 0975 g 1 ST (eglie
Oy aio jlgz (C ) (omluy JoSio + (—oglia
plosl asin o a4 (((—oglie 5 (Saliiwl) (s5ly—
C 5 E oaeling JoSe 59, T oo amy 1 Lo ol e 5wl
ale Laig,ls +(55lee 0 p0d 09,5 a ol 0400 By e
Lasg)ls eJoSs sl am a8 gl ol L 09 ;503 09,5
) (S3lg—e (o3 atin Sl Sl ey 50500 B pmae
J—2 6 =595 Joe Ioamme (JoSe B e 5 ((—oglia
O 3l o adalidly g slwonibely (jly—o o Jlad S
Sl (Ol 588 c3l) T jgmmaly S8 510 ploxil
) Pl S Gly SS 5 g5 85 S ol

5. Wang Ding Side
6. Fly




A g eyl Sl ped lanl asels plol 1) adgl >
W 8 ol il il el cel il ad 3o V-0
SN Jgaar 5o (eliiwl 5 (aglie (i poi aslp LS5
el 00

S 09,5 45 9 Ojgo il A (w0 JeSe 09
Voo 9 Ola 99 C ey oS o B0 0 s5le—0 o3
39 2559, T Daean ], Glo s E el 5 e
S )l S A4S S (i WSS Bpae jas g me
Sl Jlo S gt pe 5l b el S g ailones
S ) Lo JoSe 1 po3 ol jl ey el Y-F 0l
Laigyls 09,5 (YY), K0 g T o a¥eSs) oo S
5 b ool i jla ST (JeaS Sae e o 5
29 Sdged Bl ;o g by loa oS bt S,
5 oY o5) o eoliiul 595V 5l Lsigls sl Jo—S
(VY (1,5

Yy e)l.n.u AL 0)95 ALY C)LMMA-!L'

0339 90 (S jpgke (69 3,5 Wil 4 yls

o (eglie = (53ls (m pe3 Sl (Sloe (i oS 5 (o
azan waads e Y. Gus S 00 sls O yg0
L g e),mS5 A 21T g dus 50 TRM oo Ve Ly s
O 4880 90 9 Sy pb (o 4By S (Sl alols
o33 &y s Sl ped Sod o ol oK)
G, T -F Cgi dw ;0 TIRM oo )0 AD d g 3l i3l
9l D9 o (Saliinl Sl pod de; o)l atin
Vo Sacs U gladdo a1, S5 can Jold a5 o plol
S5 b et 33 ol i 53 I8 Ly 5T s
Al el cadasas F o el wlaads SO
L (laido a5, S5 Ve an s ashn j0 a8 &g 0
ST ool il ol s i o a0 AD ol
O T VY e b 5l eslial Ly Lp gogesl ol (L0
Ol Lo ogail 0008 (as (VARY L ulS 5 j5li)
SRR SN SN U I W
Ao caSb ol amdo Ve s oo el Gk 5l ey

ool 50 )2l 4y (rolisw! g (Swgliio il poi Wiz N Jgur

el P9 £y
A A A
Y Y Y
#-f ¥ A
\ \ \
Y Y Y
1RM as 0 AD 1RM oo )5 A 1RM as )0 YO
Ve xY AxY AxY
MHR oo ;8 AD MHR oo 0 A+ MHR a5, YO

O aslol o .050,5 dsl Jas g9 cnl) g ainis Cnsy
pladl 50,8 0w gl iiS g o0 DS, a i S Ve U
2 sl Bl 2l g (Sl et (6l (o Ll ]
b 255 e Sl TSy mld il 5 e
Y Sy [ S L SV [ JUFISR WP YO ) B K
2555 et Dl ey 1) Sl e
Lt il ly el g sl gy at3haa 51 an
3o 09,5 55 et Sl (s ) ) S (5 =S5l
Y it H—ajl g (S e Aoy
1. Wilmore& Costill

2. Nikolaidis
3. Tanner & Gore

4. Shapiro-Wilk

5. Analysis of covariance

Js! b ain

A o olSy) olass

¥ O
A-)e oS5

acug ol il

(ag,85)
Y b oyl (e ol il
1RM as o Y RS Sud
Y xY (ai.80) ooy x 1,86
MHR oo, ¥ e Sud

3l slweaibely (g5ls cled annd>r S (gl s laie 4y
9y oS B Ly Sl a0 VO Bat Ly el
Goe o La Sogeyl ol 51 L8 o solaiwl o)lo, 5 lgs
BBl (95 S A Bl S le (59, 4B my LS A
San Gl yd am v Sl Ol )l8 S e
Db ol S ol A iy Ame g Bl 2l
pae .ol aslol angs 4 Suilelg an 0,8 o, L
e ey Sl 4 JSig sl alel 3 5,8 Uy
5hams alolddl (YT T ye 5 5 b)) ano 5 al Sy
2 S adgad Ol 3l ey Jgl 4o iy (b 5 SS9 !

7. Bonferroni

6. Analysis of variance with repeated measures




Ol 9 s et e‘-@-‘/

9y y903] ol .l ool a1 Y Jgas yo (oS
Wil o Laools a4 S olo las Sy —
Ot &S 000 (Lt Gl S el (503l S (izean
oAt WS g e slapat Lt 4l mhaw o Loy S
Soloe—ime Sl & VO, g (o (o yx S0 (i 039S
ICUER YIS OV S RN [ PP g (-2 RYA) IR KU RCPESN

(=S oslul alizeo Jolyo (rm Sl (s 2 1)
SPSS 33l o, Ly Sllore plood .00 5 (5,10 0 0
)lgme 4S50 (I8 (xo gl g 0h el VY il
Db a5 Ly o p<se/eh

lassl

£t Sl T st s il 5 S

SRS S b Kbl yF 900 lasinn dunnlin § Giwogi ¥ Jguz

Lodgyld B pan + (5l (i o

CHE
= 'Y 'Y
-/¥a YAI+A £ YIAY
<IYA VEYNNY £ Y40
< IVY FOIFY + 7.9
- [OY Yo/-Y £ Y/F)
A4 YAISY £ Y/VY
<IYA Ye/a- £ Y/AY

I9A 519G a5 I ;0 «Y Jooz) Cl 00,55 (g)ld (—inn
G2l S d (sl JeSe + (Sl (i peT 0975 50
(Y Jgaz) 0o S oy gyl (e iml33l g

by JoSo +(53lg0 oy pod

YANA £ ¥/Y0
VEVIAY £ V)1 -
FEIFO £ V/FY
YE04E Y/ f
YV/A4 £ Y/AY
YA/44 £ 1/aY

L og,s

(&0 yiol p S 9laS) (S 0395 oSl

(31 5 151 il ) Vo,

ol 9929 W 09 )5 (ym p<e/+ D b )3 (5,10 (o gl *
Jor5595 slagaslds as ols (Las Gl lgsS Jlod s
O 9 el J—eSo + (S5lo—e (2 pe3 09,5 93 IGM
Jsosilaly b e S 5l ey Uiyl + (s 3lo—s
s 4SSl yeT ain gz ()5 LA s gu

Slwoniloly Codled duder Sy 51 dn 9 Jud 1 09,5 J5u 355 5 (Somrl BLAS L duusliin 030 3 (uily )95 ki (yg05T i ¥ Jour
(Gl s Hlz alsloo 31 L)

J F Lodgylotsilge (rpod  (Saobing JoSot (slge (o p03 08 093 31 S
YEO/A 11 /0Y YEFNALYS/YO sLosilely cygosl 3 i Ja3ss5
o o Y\ /5£)4/FF AARTAPS AN slwoilaly cyae3 51 ot (P ol 05 $1)
R . A00/YOLF /P AAA/- - £4/A - Sloailaly cyge3l 5 i as
AF - /F1ETUAY DOV A/FY Sosilely ol 5l s S R TS O
I VATV /AT VYAV £V 4/FF Losilely cygo3l 3 i oM
VYY/ANEYS/D VEY/- 21 F0 Sosilily ol 5l o S T O
VY- /ANEFY/TA VYA/BOEYV/F) Slwoiloly cyge3T 5 i IgA
Joo¥® Y04 _ (Fd oo [ 055 o)
WYY\ FEYO/IA YYO/FFEY - /YY sLaosilely o3 5

Sdls ()18 (xe AalS Lodglo + (S3lgo (i yeT 09,5 A
095 50 1gM a3 ld zola s (o Gizmen (p=/- V)
e Dol a sl aan Lo las dlaigle 5 oS
J—oSo + (g3la—n (y p0d 09,5 (p=+/+T) Siilo 5924 (5 l0
g olo LS 1 IgM ol jo iolidl oo o YY/IFY (el
3 I8l oo ) YYIFY dlaig o + (55la—n (s yod 0,5 4o
oS 09,5 99 ]y 09dle 0l csalie IgM ke

P[0 b 30 39031 (g b 1o cixe glay ailisd *

ol 5Sa (5, o3Il L iy ly Jlows 95l s
ol b 5T e 0,5 90 s (5,0 e glay a5 ks
RS Sy yhier nhnd aajl daldl 0 5 )ls 35 >4 19G
* Sila e 09)F e ()10 (e D9l aST el
dgG (At ld )3 Laig o + (s3lg—e (i po3 5 (el JoSe
o=l aS gl aieS an o ls vg g alslon azan Loz 5l sy
S (il JoSo + (Sjlo—o s yoT 09,5 50 s Lb




Slafe doren iy alS o 0 \YOA 5 un 0 A/F
J—oSe G man + (S3la G pe5 09,5 0tz ad> 50 019G
09y 4 S (5 e idlS 0oy Vo /FY (el
O a8 Ao acils (=0 F) Ladg le + (g5lems oy po3
Oz A ol e (6,0 e gl Jol e 4
IgM lase jo aS ols s g8 (ommdss 93! s
ad> 5o )0 (eelig JoSe Byman + (Sls—s (5 o5 09 )5
Loigylo + (Sl e yed 0975 gl ad> po S o )i
an.(P=2/21) 5,15 8929 ((Gamo,o FYITY) o e iolsdl
“r...uoLuﬁ J_o.ia d)_.m+ 6)‘9_0 Q_’)"” 05)_? )o ch)l_c
Jol el o d S )l 5 P 4> 50 IGA 1lie (o
G = iml8l oo 0 VVVA g uio 0 T4/09 iy an
4) Sy 352y Ladglo + (la—s (i o 09,5 A S
al> o 3 IgA Jlohe oy ooen (p=r 0 gp=2/-F LS
Camd o oy oo B e + (Sla—e (i o3 09,5 50 po
..\_.o)o Y-/YY l_ojs)‘o+ (5)‘9_" u_v).o.t 03)_3’ lbjé 4_191.94_:
ol dn Coms Jolads> o 0 g 4(p=2/+¥) Jlo e iyl3él

(0 Jouz) aidonalin (g)ls mre gl =l pe

Yy e)l.n.u AL 0)95 ALY C)LMMA-!L'

0339 90 (S jpgke (69 3,5 Wil 4 yls

o Leig)ls + silse (o3 5 (eling J—oSeo + (55l9—
s (e gl (oS + (Sl (e o3 4t Loz
19A aLis jo Ol s (p=2/+ F) ol coalin IgA oL
JoSe B man + (Sila Gy 09,75 50 45 39 lasSa
aS b oo,y oldla o0 YN by,
M)AY‘/fa L a8 l—*’ﬁ)b d)_«a.a+ 6)‘9_0 u_J).o.) aj)_f)b
obly Jdow el zols dacpl ot e el il
P o505 Lar Ll aS oo ol ;S (=5 ojlasl L
09535 99y (S0 e Dol cadSlae aian (g las
L)l + (5l iy yd g (otmoling JaSo + (g5l9—0 (o3
(F Jgoz) 0,100 6,5 ojlosl calize J=le yo (p=+/VY)
‘5.“94.: Uﬁ"‘j G.)Lu ‘J...)Q)f J..Sé 4._5‘5_?0@).1 09)'{.2
Lo 9O J—‘>‘J.A O IgG ua.>l_~; aS ols ul_..w Lfb)‘é';&«’
(oling JoSe Bman + (Silae (505 09,5 )0 ez
5 A Ly lo + S5la—e (i po3 09,5 Jgl ad> 0 L
a eyl gl —xo Sglay ((p=e/N g =2/ Y p=e/e VL
(elg oS B man + (Sloe (i oS 09,5 0 45 (5,5 b
al> o d Coid ol g po—w g0 ad> 6 019G Jla e
W) YIve L s A L459)10+ 6)9.@ O oS °5)j Jﬁ‘

G il S puiio g (Suoling G JoSo 9 (53190 cx p05 15U 990 30 55K (5 1S3l b il slg Jukow (y903T s F Jgus

&) aiin oo Al 3l oy

() osal slam (o) 0sasT 51 (p9®) 0ol 5l e (s osa3T 51 2
Iy VAA/FEEYYIOY YYV/FF£YQINY AARVAEASZAAN YEENALYZIYO
-
F=Y/oY YY - /7PEYONY YY /DALY /Y] YFV/PEV /57 AR YRR EARVING
pmefe oY AOYIYY£OR/AF AONV£FO/Y - A00/YY£\4/f - AEAANA -
F=4/YY AYY/YOfY/0 AR AR EARVARY AARVARFAR /NS A00/YOLF) /T
S VAY/YY£YO/7Y VEAIBO£YA/YY AAATEREIR JATA AAYVAREARVA#4
F=0/-Y VFY/ANEYY/YY VY F/A£YY/AQ VYWY/QV£Y R/ - VY A/AY YV A/AY
p=-l Y[ \£\PIYY A AR FARAE YYO/FF£Y/VY VYA/00+YV/FY
F=f/04 VYV ££YYPQ VAY/EE£YO/F VYN 2£YO/A - VY[RV £YY/YA

&l 4 oz alslas 51 Jd

PS 10D 6,10 (Fro b taxdllue 8 yg0 (5 09,5 10 (55 oluil o o s 10 (Sro Lgldy wilia

5 s PYITA sl g aSe e 5 53y
G423 BUBD Bl e 2rge Lsdg)ls 5 (s5lo—e (s o3
0955 5 —elg JoSo B pman + (S3la 2 p05 09,5
ol asYb  SMae cwliwl (o Laig)ls + (g3lg—0 (s yo3
5 Sile—s Gy yod (F=F[-Y p=+/7F) 5 o 0425 (5,0 e
5 Sl oS 9 s9—a ;s MINA il corge oS
Glosinn el 99 7 2) (690,50 YY/AD isl58l g0 Ladglo
ool ylgeS o ygel o a5Vl Hlae Cowli ]
O ed 09,8 a5yl Dlac cwlaiwl o a S oly s

Dhae &30 8 oy a5 ol L el lasS Sl g
095 3 eeling JoSe B man+ (S3l3e (i o3 09,5 4V
S 39—y ()1 (oo Dyl Lag I + (5lo—0 (ym oS
JeSa Gy g iy o> oyl Ly s(F=) /- Y p=e/TY)
Laig;lo 5 Sila—e oy 9 s9mays FYIFY 2nlidl oz g
AVl SMae &jud 0 gao v VP ol oo
aS ols Glis izes ellgeS oS el e
095 5 ol JoSo B man + (S3la—e (i p03 09,5
aBimly (e 5508 0 Leig)lo 4 (silse i pe3 09,5
O yod (FEFY =2 [0Y) o,las 0529 (5,10 cmine gl i




Ol 9 s et e‘-@-‘/

G Se3luil Lilisto Jolyo 50 dituly 6l yuiko (o293 dmlio 8590 30 (g piigr (it 903] U .0 Joua

Lodg,ld + 55lg0 (2 o

[eeN* f5;>41>).4
[-¥* py al> e
fo 9~ ez 4>y
I-¥* plez al> e
fie plez al> e
oo Y® p9d al> o
flo o Py dl>ye
-0 ez dl>
[-¥* pym al> 5o
oe0* plez al> e

JoSo + (53150 o 03 09,5

Jl al> e

pyd al>pe

Jl al> e

Jol 4>

£9° =\1>)4

pom al> 5o

P+ gl j0 635 03l alisko Jolpo 50 b 0g )8 410 o woglay ailiss:

S3lgme 2 ped 09,5 A S (inaling oS0 B +
Sglay jwoniloly (g3le—n e dlad pluil Loy o Ladgylo +
Gilgmo i yod (FEY/D p=+/Y) 3,l05 59-25 (5,0 o
5 Silo—e omyed 9 gme s VMY 2l cozrge JoSeo
(Ols (= yf 90 ,2) (oo, FIVE 158l g0 Ladgyls
(F Joaz) wios jlwoibely (g3le cdled plail yloj o

e 0975 Ay S (sl JoSo B pman + (5lo—s
P=+/+2T) 3,18 8529 5,10 —me Dol Ladg o + (53ls—
9o JoSe 9 (Slo—e (2 yoT e ulsl l — (FEYITA
zge Loig)ls 5 (Sila—e e 5 om0 TAIOA (2l
A iomb —Mae culiul o gan0 VLY il
S3l3e myed 09,5 93 (45 Olo Lt ol S S

GBS S i (69 ,Sae (sl a1 (sipeling sl JaSo 5 53130 51 pa 5 390 3 el 9sS Sl 9051 i £ Jpar

Al oo 3l

ol s L &l e
F=\/-Y YAINALY/FQ 14/-42Y/- ¥
p=+/%\ YA/ 0%Y/0 - \WAREAVAE
F=¢/-Y YAYA£YIAA YY/AY£Y/QY
p=-/0Y Yo/ 0¥ Y YY/YO£E/E)N
F=¥/-Y YY/axY/- Y ARAAEAVATY
p=-/£f YY/AO£Y/\A YY/IYO\/0F
F=Y/YA YEIEYEY VY * \Y/e-£Y/AY
p=«/s¥* YEINYEYIAY* \YI#r£YIVY
F=Y/b. NggE.aY AYNEAD
p=+/¥4 NY &+ IAY Y/AA£« /AN

g (Y1) 50 5 g, dS (Vo V) o500 5 s
Ol g 9 5lS 0Bl oo gmanenl (V-Y) 1500 g (e
el o agli Clad adr Sy oS ailesls i (V<) 5)
gl J2¥0 logB o0 (92 Joi— )55 gobw ials
Slad il S 50 b, 5o Giiod 90 mol (39
Splo ;5 Sl am (lsSior (J95,85 et o sls
i =t O =30 5 S35 5 (Saglite CJled (sl
i osibly S b sl o 0 0,5 o)Ll el
o2 (YVA) (00 5 omeid i |, 2l (g5leo & yg0

1. Klentrou

Hee b low 5l ey

oS + Sl3a 0 pe3 _ ..
e (0555 AV ks 05

Ladg,lo + (g5lg0 oy yod
JoSo + (53lg0 oy ol . )

; . . (p S oes) i mly (ae ©yus
Lu5)|o+ LS)‘}‘ L)‘l)’“"

+ ‘ . "
Joer sl s (Slaxi) ad¥L e cawlins!

Lag,lo + (g5l50 (5 yed

JoSet (S5lge G yes

(8lasd) a3 oy b SHae Cooliin!
Losg)lo + (53le cn ped

JoSe + (S5l3e iy Swosiboly s3len cdlad plaxil (4o
Loig o + 55150 (o3
p<+/+8 g ;0 W 09,5y 410 S0 Lol il

(aido)

>
Ao lde Pg—a> 4O J_.oL> (Gt )‘ 0d—al Sy C—’L"
o‘.bLob u_.JLd d_Lbj ASJ L C\_M.»la 9O Py Jj)_..:”f u‘)_a...:.';
39 G0 s—xe Dgldi 09,5 93 (e A 9 ) e Gl
O = Syb sl S92y (95 95,05 Tola
6‘4—“M)LP 0)50)"..\_!.30..\_2.25&5)_& os)jsé JB)_..’ﬁS
Sl e Dol ((pelin g B pmcan 5 (S Cdled) Al s
S ool i b ol ieagh mols .ol sgg
sloadl L as b oo ul gon (VIA) o, K0




JLad ;2 5 La Sogesl ol gdiod jo Lal casols o
Ol 5 Dol am Ay Loyl sl gigasl cled oy,
ooy Jsbs 51 s e oloml )8 s il il s yos
7=l o el - Sas i og 4By OB atgs aS el
O ped 09,5 cadSloe aan gz o ol 4 sldS 56

Slgms iy 09,5 Amy Ll (oslly oo + (53150
Wl (L 196G oyl 0 (60 s—ire ialS Ladglo +
e o by oS a0, 5 3 a5 o s
odaline IgM dgA 5o 10 (5,lo mixe iml38l dlaig)lo 09,5
Sl Jo55555 Gge)9m dgA Clile o See Jslge jlas
Sy 3 JssmsingS SV Lt Ale s ne bl o
i 50 IgA als Esly g 0 iS o 5, slr 53l ]
ools (lid s 500 b 0 (Yo Ve (500 5 10 550)
o o598 5 (18 s DL el A n i A S ou D
e ol s g 09—B e 955,95 IS (e s
Js5=5,85 (=9 oS Bdm Gl ) i 5l s
dlos S Gl Loaimg 595555 90l cJlad i als Ly
J=Ys ot S (TP 500 5t Slole)
I9G Ll sl (pg—as )0 2l Adohy gl (95 geals
5 il ((V10) o500 9 LS gisl sls gl gl Lo
Slas oo (Y NVE) 1,500 5 e 9 (Y2 VY) s> 00l Llae
o)Ll Lo Sogejl Cumiz g (o pod by Do 5 g5 4
ooy ylzd (Yo 0 0) K0 gTcaJ ol mols o, S
B man Ggdm bwgio Slep (i yeT 0)90 S aS C]
s ST 5T sl 5T b o oy il S
gob € 5B (rmeling plojon Bpae &jgo o Ll oo
il Al o Ll i e ST 5T clmgs 5]
PGSV [P £ COv| Ep KV 3 41 [y~ B PP COMIN | PY: IO .|
el oy mn S oty a5 5,5 B | L
s ol g GialS ) (Mde (S K8sS 28,20 C
ol (e (S Cle aad oo Bl ) (e
5559 Sllad g 4 a5 el (DLae lac—
O gl 1 B 09—d oo dlzul lwesslely Ly wpa i
hae <l ) Lasldy Sle (gl il o D ol oy
ool Gl |, olT sla ool sty Slo oyl ud
Ot e i & o g Wil e Loy i
Ol 0l oo gl ST 3t Bl 35kl ais i o
Do s (dZell )0 g OS2 | o5l sl ISl

AV 503 5 To9mg) 353 (o (ol s
sle s ol s—dsd 1o (g0, Sles o azlis o)y
ealil a5yl 5 YL i &0 slaas s 45

3. Leaf
4. Thompson

1. Mackinnon & Hooper
2. Onuegbu

Yy B)Lo.& e 0)90 ALY dLA-ﬁM-!L'

0339 90 (S jegke (69 5,15 iladlao 4y s

JoiysS bale 1o C eling JoSe Syman ;3 (o) 2
J—aSe a5 aslools s lwosibely e Jled 5l b
Cdlad 0,90 S Jlwdo 4 C pmoliy g us oligS (o5l
i Sl yad 0 VO, a0 P Sand L jlwenilelg
gl 35l )l (e St Bl 10A 5 Joi 595 (e
VW) o508 g (g gl a8l L 5l 3—axs
e OlsSer SloFed pome ol J2¥s 1ol (Hlgen
TNy IR JONS R C UNTH R
ael 5l amy Jo3 )95 ol Bdons )3 [ 10,5 o)A
S50l (imaling JoSte By g (slain iz (o oS
el S 5 a8y S0 (e g 58 el s
st 5 ol 2 © bty By (5l Sl
L be gl o9 gmmeal s 088 )58 () 0 99
Samo 5o Oglay Yool (YY) ], 50 5 e sloadly
o ped delp goi g (i Sda ol 0 ain Jlez)
O3l ol e ou i | > ((—aglin il 0 (55l9—0)
&= o8l et byl an a e L Js5ysS by
Gl e jl (atiin (lie a9 Sl G el 0D
d—8 Ygome Jo5,s8 (VY ()],500 5 (ome) 3t o0
3o g e oo laid |y S 090 S ool ms 8l 5
Y a5 L 5 ol 4ol T a3l o oo

O8F 90 5 9Se) ailo e (L
ols by 0y90 ;0 o> b od—e] s =
o385 196G ialS ¢l wonslaly o Jled 4 Loy S 4y
aoly g9, 5l Jd) ad>lae 09,5 90 2 01, IgM 4 IgA
P> 0 ol Cway mols ol il (laans Lo
(YY) o 50 5 (smome (i ol Lo 196 &l s
s LS sl glaiagh gl L as (b o rocl gan
g 5 Yo VY) co 00l Lae 5 (g5loe o(V-V0) )], 00
g% 7l ogdle A e gmnnad (Y VF) ], 0
g o loadl Lo IgM 5 IgA Oly s poas o 5l
slo gzl L Lol o il g0 g (Y2 1F) ], 00
s> 03y ke 9 il 5 (Vo V) (65me 9 (2]
o> 00l dac 5 (gl oo SlgSea (Y01Y)
J—=Yo 5l ales S 5l S 1 IgM ol e i oS (Y+)Y)
5 9 s yed Al Doe a (g5 o0 (HlyFen pae
2l Giemghy 534S (5 b ay 95ad o)Ll La S
5 il Grgh )3 (s s e Soe an Sl pes
Job 4 azan cia Do ay (V) g o0l Llae
olj Ll 5 53l (ool slaGosei] (rizmen el
Joseid Coolawlaas 4B o 0 BaSgn |, (YY) o




Ol 9 5ol plell

5 Sl 008 5925 B sl oy S ln ¥ev 5 € sl
el A B138 ) 0g 5 5 30 eSe s 590 Yozl
aS CdF A= Gle e ool o g S Az
Jols 50,02 2 ;o s jlwonibely olo slacodled
PSRN | PY- 1 B VPR U | R WP DY R SEWOUNRS | ST OV
sl el (Sl .Sl ‘5__';5] sloJoSo Lol 053 o0
G—tod ) o a S olan aoer Lol olpiiny 3559
l_gob_@ C jEu_ﬁaLuaJ_oiAd)_aou_u.‘ou‘)_ub
o=l ol Blge Bras a5 CaF (g o S ke
a4 wb5 6LQJ.¢SA &9_: Q_" )‘ oolaiul l_a 9 Lc:u,..oL..:5
30 o5 6l meglin o (celdiwl flsjen Dl yod of o
ol Giagh pg—ar 0 dle ol aia S moeaS
.o)ld_i é5.>9

PG g (Sl yud

Cg—an )l il IS A Lbbl jla 8 S 4 Jlae ol
S 5l Al oy Bl oo (659 e pS Siils o
68 Gz ol bl 0 a S ool 8l g Faus eSS
g oo =il 08 g St dlanas wlai_ils

Sz 3l o sl dlad plosl pls g 4Vl (o Dlae
Ceoliiwl Lol (oS cad (510 oo i 4 LBlo 40
J—oSeo + (S3ls—s (i yo3 09, e 45 oy (e
Gk gl anbies GnlBl e Hob A (b
Ol T3 5 (VD) O, 5 "ol i Ly 2l
ol (Voo #) o500 5 (6092 0il g0 gmmnantl (Y22 F)
Coli_ul S g g0 C 9 E Q—""L'-'ﬁ d)_»a.o as ..\_ﬂob;
E5C by oS S pae ;58U () a5l 3o
A_‘é)_.malj_o.ﬁbd._g‘é_&j)j Sdled aman Ve 4 S uslosls ul-o.u.}
)») »)5_»;‘541 Loﬁj)bj J—AS.A 05)_? 5»))_b)é a5 k)_"’b 9
5B ey a (YN ) 1,500 9 T gdlio Koo i
OS5l 9y Shes ;12 C 9 E oling (oS 5 B pmae 59, 10
=S B pas aS ol ools s g aSle gy le JLgd
Pedise Silepie 5 il il g (Slr D ja S aler
= b ol s glaaidl (o5 gl Yo
9 (5"‘9)"“ 390 40 usL_AJ 4 0‘5_4‘50 03— )._55 uL_.LJL?L;
N )_.ol> d_M ) .o)_f o)l_.i':‘ l_Qu...ALug u_.S)_\ 09_76
ool Wl B oyaling oy 5 o Voo 9 C by o5 Lo
PSS sk B0 oo b0l il asllas o a5 > ol

ct.e

Agha Alinejad, H., Safarzadeh, A., Isanejad, A., Molanouri Shamsi, M., Delfan, M., & Mirakhori, Z. (2006). Inmune function

in sport and exercise. Tehran, Donyaye Harekat, 69-72. [In Persian]

Alghadir, A.H., Gabr, S.A,, Igbal, Z.A., & Al-Eisa, E. (2019). Association of physical activity, vitamin E levels, and total

antioxidant capacity with academic performance and executive functions of adolescents. BMC Pediatrics, 19(1), 1-8.

Arazi, H., & Azizi, M. (2011). Effect of consecutive aerobic and resistance exercise on cortisol, immunoglobulin A, and

creatine kinase responses in male students. Biomedical Human Kinetics, 3(5), 115-119.

De Oliveira, D.C., Rosa, F.T., Simées-Ambrosio, L., Jordao, A.A., & Deminice, R. (2019). Antioxidant vitamin supplementation

prevents oxidative stress but does not enhance performance in young football athletes. Nutrition, 63(64), 29-35.

Dehghanian Fard, M., Ghanbarzaradeh, M., Habibi, A., & Rezaei Nasab, H. (2019). The effect of acute aerobic activity
with vitamin C supplementation on pulmonary function in athletes with exercise-induced bronchospasm. Journal of

Practical Studies of Bisciences in Sport, 6(12), 47-57. [In Persian]

Engels, H.J., Kendall, B.J., Fahiman, M.M., Gothe, N.P., & Bourbeau, K.C. (2018). Salivary immunoglobulin A in healthy
adolescent females: effects of maximal exercise, physical activity, body composition and diet. The Journal of Sports

Medicine and Physical Ftness, 58(7-8), 1096.

1. Paulsen 2. Judy 3. De Oliveira




Y 0ylod 1+ 0590 IF+) lowsls 09529 38 (S spoke (60 )5 Clalllao 4 05

Faramarzi, M., Gaeini, A.A., Ravasi, A., Kordi, M.R., & Goodarzi, A.A. (2006). The effect of carbohydrate supplementation
on the response of immune system cells to three sessions of intense 90-minute intense periodic football. Research in

Sports Science, 9(1), 67-45. [In Persian]

Fathi, M., Asadi, M., & Adeli, A. (2018). Evaluation of the effect of vitamin C consumption after a period of exhausting physical

activity program on salivary safety factors. Journal of Sabzevar University of Medical Sciences, 25(2), 41-48. [In Persian]
Finaud, J., Lac, G., & Filaire, E. (2006). Oxidative stress. Sports Medicine, 36(4), 327-358.

Gombart, A. F., Pierre, A., & Maggini, S. (2020). A review of micronutrients and the immune system-working in harmony

to reduce the risk of infection. Nutrients, 12(1), 236.

Hackney, A.C., & Dobridge, J.D. (2009). Thyroid hormones and the interrelationship of cortisol and prolactin: influence
of prolonged, exhaustive exercise. Endokrynologia Polska, 60(4), 252-257.

Hasanloei, F., Asadpour, H., & Karvani, V. (2017). Effect of vitamin C intake following exhaustive aerobic exercise on

serum immunoglobulins and g in wushu athletes. Medbiotech Journal, 1(4), 149-154.

Hejazi, K., & Attarzadeh Hosseini, S.R. (2012). Effect of selected exercise on serum immunoglobulin (IgA, IgG, and IgM)

In middle-endurance elite runners. International Journal of Sport Student, 2(10), 509-514. [In Persian]

Hosseini, A., Azeri, M.A., Nora, M., Arabash, M., Hassanpour, G.H., & Abbasinejad, H. (2011). Effect of an aerobic training
session following vitamin C supplementation on selected hormonal immune responses. Journal of Sport Science Research,

3(1), 19-5. [In Persian]

Jackson, A.S., Pollock, M.L., & Ward, A. (1980). Generalized equations for predicting body density of women. Medicine
and Sciences in Sport and Exercise, 12, 175-182.

Jalili, L., Tartibian, B., Mohammadzadeh, H., Ebrahim, P., & Faramarz, H. (2010). The effect of consuming honey
solution before maximal aerobic activity on the immune response in young active men. Urmia Medical Journal, 21(2),

235-242. [In Persian]

Klentrou, P., Giannopoulou, A., McKinlay, B., Wallace, P., Muir, C., Falk, B., & Mack, D. (2016). Salivary cortisol and
testosterone responses to resistance and plyometric exercise in 12-to 14-year-old boys. Applied Physiology Nutrition and

Metabolism, 41(7), 714-718.

Leaf, D.A., Kleinman, M.T., Hamilton, M., & Deitrick, R.W. (1999). The exercise-induced oxidative stress paradox: the

effects of physical exercise training. The American Journal of the Medical Sciences, 317(5), 295-300.

Mackinnon, T., & Hooper, S.L. (1994). Mucosal (secretory) immune system responses to exercise of varying intensity

and during overtraining. International Journal of Sports Medicine, 15(3), 179-183.

Mir, E., Attarzadeh Hosseini, S.R., Mir Saeedi, M., & Hejazi, K. (2016). The effects of eight weeks selected combined exercises

on humoral immune and hematological index in inactive older men. /ranian Journal of Ageing, 11(1), 20-29. [Persian]

Mohebbi, H., Azizi, M., & Moradiani, H. (2012). Effect of 8 weeks low and high intensity resistance training on leukocyte

count, Igg, cortisol and lactate concentration in untrained men. World Applied Sciences Journal, 16(7), 949-954.

Mohri, M., Ehsani, A., Norouzian, M., Heidarpour, M., & Seifi, H.A. (2011). Parenteral selenium and vitamin E supplementation
to lambs: hematology, serum biochemistry, performance, and relationship with other trace elements. Biological Trace
Element Research, 139(3), 308-316.




Ol 9 5ol plell e cyolis g OB pacno 9 (53len oy pod diid B oSl

Moradi, F., & Hematfar, A. (2012). Evaluation of different effects of 10 weeks of Concurrent I, endurance and strength

training on some safety indicators in active men. Research in sports life sciences, 7(2), 82-75. [In Persian]

Moreira, A., Arsati, F., & Lima-Arsati, Y.B. (2010). Effect of a kickboxing match on salivary cortisol and immunoglobulin
A. Percept Motor Skills, 111(1), 158- 66.

Narotzki, B., Reznick, A. Z., Navot-Mintzer, D., Dagan, B., & Levy, Y. (2013). Green tea and vitamin E enhance exercise-induced
benefits in body composition, glucose homeostasis, and antioxidant status in elderly men and women. Journal of the

American College of Nutrition, 32(1), 31-40.

Nieman, D., & Bishop, N.C. (2006). Nutritional strategies to counter stress to the immune system in athletes, with special

reference to football. Journal of Sports Sciences, 24(07), 763 -72.

Nikolaidis, M.G., Kerksick, C.M., Lamprecht, M., & Mcanulty, S.R. (2012). Does vitamin C and E supplementation impair

the favorable adaptations of regular exercise?. Oxidative Medicine and Cell Lond, 1(1), 1 -11.

Nikpendar, Z., Khatamsaz, S., & Sadeghi Limanjoob, R. (2016). Determination of Serum Immunoglobulin Levels in
Neonates Born by Rats Exposed to Sodium Sulfide. Journal of Mazandaran University of Medical Sciences, 25(134), 221-
229. [In Persian]

Nourshahi, M., Havanlo, F., Beygzade, M., & Zar, A.S. (2010). Comparison of the effect of resistance and speed training

on flexibility, hamstring muscle strength and anaerobic power. Exercise and Life Sciences, 1(3), 10-20. [In Persian]

Onuegbu, J., Usman, S., Meludu, S., & Olisekodiaka, J. (2015). Effect of moderate and vigorous physical exercises on
serum immunoglobulins G and M of healthy male individuals in Anambra State. International Journal of Clinical Trials,
2(2), 47-50.

Paulsen, G., Hamarsland, H., Cumming, K.T., Johansen, R.E., Hulmi, J.J., Bersheim, E., & Raastad, T. (2014). Vitamin
C and E supplementation alters protein signalling after a strength training session, but not muscle growth during 10

weeks of training. The Journal of Physiology, 592(24), 5391-5408

Pescatello, L.S., Riebe, D., & Thompson, P.D. (Eds.). (2014). ACSM'’s guidelines for exercise testing and prescription. Lippincott
Williams & Wilkins.

Pinho, R., Andrades, M.E., Oliveira, M., Pirola, A.C., Zago, M., Silveira, P.C., & Moreira, J.C.F. (2006). Imbalance in SOD/

CAT activities in rat skeletal muscles submitted to treadmill training exercise. Cell Biology International, 30(10), 848-853.

Pourvaghar, M., Gaeini, A., Ravasi, A., Kordi, M., & Shaykh Aleslam, D. (2008). The effects of training time on serum
immunoglobulin alterations and cortisol testosterone responses in male athlete students. World Journal of Sport Science,
1(1), 12-16.

Prasertsri, P., Roengrit, T., Kanpetta, Y., Tong-Un, T., Muchimapura, S., Wattanathorn, J., & Leelayuwat, N. (2019). Cashew
apple juice supplementation enhances leukocyte count by reducing oxidative stress after high-intensity exercise in

trained and untrained men. Journal of the International Society of Sports Nutrition, 16(1), 31-38.

Sachdev, S., & Davies, K.J. (2008). Production, detection, and adaptive responses to free radicals in exercise. Free

Radical Biology and Medicine, 44(2), 215-223.

Samavati Sharif, M., Afshari, A., Siavashi, H., & Keshvari, M. (2016). The effect of two training methods on some immune

system markers in adolescent athletes. Journal of Practical Studies of Bisciences in Sport, 4(8), 55-65. [In Persian]

Smilios, I., Pilianidis, T., Karamouzis, M., & Tokmakidis, S.P. (2003). Hormonal responses after various resistance exercise

protocols. Physical Fitness and Performance, 35(4), 644-654.




Y 0ylod 1+ 0590 IF+) lowsls 09529 38 (S e ke (60 )5 Clallao 4 5

Stepanyan, V., Crowe, M., Haleagrahara, N., & Bowden, B. (2014). Effects of vitamin E supplementation on exercise-induced

oxidative stress: a meta-analysis. Applied Physiology Nutrition and Metabolism, 39(9), 1029-1037.
Tanner, R., & Gore, C. (2012). Physiological tests for elite athletes. Human kinetics.
Wilmore, J., Costill, D., & Kenney, W. (1994). Physiology of sport and exercise. 3™ Edition. Champaign, Human kinetics.

Wolinsky, L., Driskell, J. (2005). Sports nutrition vitamins and trace elements, 2" Edition. CRC Press.




