U939 30 (S pole (89 )l Ollkae 4 i

1FA0/1NIYE s by gusb VFR0/+0/+ 1 icdbyd gusl VFAY i) 8 b Y osled 1 o)98

4 Mo 51y 5359 925 0 Sdoe 12 € moling JoSo B pan b ol pod (53192 Sl codlad 130
0329 3! (U ol 9559 5

"o (2 Ud ) dols 0815 108 crwio 048 LilEnS oy

Ol Glgal Gloal olrez gl oSS (o555 pole oSS (23555 5ol e Wil Wl
Ol Gleal Gloal olraz wuged oSS (o355 pole 0SS (23559 585508 ol Y

Olnl leal lgal ol ez aagd o8I ¢ 25555 pske 0aSLals ¢ 25555 (ST 58 (ST Semils ¥
oS
ol Gl a4y yomie oy eyt S5edes 58 Jule Sy Glaie 4y sl 1San ol (b5, odlad 1Bud g A
ol el ey Sy 5l aglio anllas ol ) Ban a9 et (sla paSls ok o i Gl Wm0 5 e
2GR 9y 092 50359 5 (LB maslmslgSSg 4 e ()80559 (6925 0)See 2 C aling JoSie B pan Lol en (55lge
O5at &30 4y kB8l TS | i oo FO (W (8 yan (5eeST S0 s b JIK55 )5 T w028 s anlllas o
WA oS (5 VF) SIS 09,8 9 (10) Clmaliyg oS 28 )3 095 90 4 o3l (Jolad by, 4 g 0dd i3S
Al> e g0 b ain S Bras JoSe ol 5l a8 o B0 e wljy, aha ¥ Ooe a4 C peliyg 0asuS 8l )0 05,5 GLQ‘S;QBA)'.“
95,0 sl Soge;l MVV PEF FEV1/FVC FEV1 FVC VC sla asls d(ail il jlusaile,s codled sl 5l am g J5)
5 295 050 delie sly ally ts)lel By, bl ooy ad bl ez peg el olSs alisy @y 095
ol Jelo g 4525 18 4 SPSS l3dle 5SS ay p<e /0 () (e mhaw )3 (295 (e analie sl b)lssS
{(p=+/AY) FVC ¢ (p=+/+#)VC slaasli 1 o)l ine i ;505 C reling JoSe atin ¥ &, ae ila aidly
5509 ) (e9U ool SS9 0 4 Mo 4] 8025,9 (p=+/ YA) MVV (p==+/ VA) PEF ¢(p=+/#4) FEV1/FVC ¢ (p=+/$+) FEV1
(p=+1+#) FEVI/FVC ¢ (p=+/\Y) FEV1 «(p=-X\) FVC «(p=+FY)VC (slo jazLis ;0 J,2uS g ooy 09,5 g0 g il
256 C asling Bhae du,y oo L 4 oS A aziala gyl ls iee cglis (p=+ /08) MV 4 (p=+ V#) PEF

2,05 G555 5o G035 3 (AU BedS malilsSig Dol (gl (g

C Q"“AL“"ﬁ ‘6)‘9_% sl> MA.JL!B «592) Q)ilo.c ‘L}"))5 )| SMLJ rg.me‘s.SJs)J :‘5..».15 6!@ 03‘9

£ 339 558190 18 09,5 « )9 poke cuSTLIIS (lgnl oyl pos dubls SLLIIS (lgal 1wyl (] giumn o g3
DOI: 10.22077/ jpsbs.2017.190.1075 mmdehghanianfard@yahoo.com :S0s g yisd! Cany




Ol 998 lslias n/ Ol 59 6805 9 55hos 11 C (ualisg JoSo b pan by ol pod (53190 Sl cedled ST

dolse 4 S (VY (S0 g omy VY Do)
ol s alax sl dled o 5 0 Sl Glapinw ol
PP R { U PR C OSSP Y PR R KL G R £
Coxigd VoV E (100 g 550 Dl ) o5l oo Jise (25 g 00ld
JraS pas Ojpo 0 a8 Gy, (VN (S8yme g SLoS
S0 yee BB IS5, Sl (o gBge 4 g camlin
5 e 0 (Voo 1,550 5 6,b) o5l cwais slas Lo
Sacd Sl g ey, Sl § Saliys slapas (5,503l
Olgme cov &S o jasls pl.cal Jaore owais slagyl >
b ol o le g o0 b LT 5l 69, o Shas slaasli
s x> (FVC) 5 lal Sl cd b (ve) ' sl
e bl 4 ! 3k e e (FEVD) g 2
Slas 3 (MVWY) T s,y a5 ,STas (FEVA/FVC) (s Ll
ALl jp Jole (5 ol o5 Ll 51LPEF) T pesily 0l
S92y 8o palS Jlasol pusllo 9 (5559 51 (AL g
5 Gor25) Sl b GlaglanST (B me o (85 )18
=l wmy, oMol b aS ond sliay (Y VY LT (gm0
5 Foled) ol 2alS |y (lew (nl 590 9 Eoed Jomiliy Ol o0
JUR] PPN TESR TS SRS RN K RSP GUUIT AT L LT AP
O3S (il i el Zandg p glannST o i
‘é_:L{bua.e.:L:E SC A LngumLuj L)"‘"L’ dran aS el ool
J=o bl (2 5 Sl ol o (5 7teg ol sl Sl )y o
S vg2s 1) oo 4 9,8ee mhaw (o5 ol
(VY (150 5 (g0b) wilaiils (glde w3, o Lmob.,..Sl‘s';ﬂ
== ol s 4 C el g 0550 50 ool (b ol 4o
B JBJ._?LA o oole s_i: C Q”AL""ﬁ ! ).MM...: ‘u‘m“su]
3,08 8929 S g8 Ty joumo e 8l e Bty e o
OgldanST (59 e 00120 Sy Glyie 4 Wil 00 C el
L olus! c—:—ﬂ SS Glgie Azl )0 9 00,5 weSae |
A aSsol sl i | Ll g ams olas zaSTy of5T sla S50l

1. Couto
2. Exercise-induced bronchospasm

7.Hemila

3. Bonini & Palange 9. Vital capacity

4. Messan 10. Forced vital capacity
5. Hallstrand 11. Forced expiratory volume in one second
6. Parsons 12. Maximum ventilatory volume

8 Dynamic and static volumes of lung

doddo

s sl plite 355 sloallsd )8 ulsh ok ke
QT ISl b )liT (S Ve 1,50 5 K,g9) o8
Sae SYeb dual Slo e ) g ol codled alls> S A Cul
o o dim el Sojele b Jele Sy plgre 4 el (S
i3l g i I L ploul s g ool cia] oSiws Fuly
VY (500 g aiag> VeV e (100 5 laws 3) Sl go

. - . e V.

A o omiid s OSs 51 S (EIB) ' 33,9 5l oL
5 ) W3 (o0 E) D (28559 Cellad plowl a5 oS
ol el woledl sl ele laie 4y 5 (Y410 YL
KU PR E Y PRP T o] g Cngoune 40 s s
o e ghlew 5l (g8 BB e (VY (500 5 4ing2)
A\ o L. Al 5 1

5 olae) WS o a5 |y G559 5l (AU plinslgSSg 2 ol
o=l as el QT)'l S oladss (Jb cpl LYY 1,5
5 a8 OS50 5l st BB oo 5 plle sl o as)le
[FRRVESPRVE LW M] Golow 3l ladle aSy) ety (g
et 5° O E3 Y Oliee 5 90500 &5 (58559 Selled 5l
9 ULAAM) C] 00 L)"’)l)f Qo yo AR ‘)lS.;;':)')j Cozo>
a9 05sS 093 o5l e ey )9 5l (SBU g n AL
e (0 S g ol puse ol Sy AseS A [ wyad
2P e O . .

PR ST S ) RPN IS SR PRt FLOM [Ty IRV-X S SR O£
Cels dig05 Ce o381 a5 il ) yeal (Vo VY 1,0
ol JLso g omo 8 oS (65l pla s ol Lals
S (i (65l 0ailigy sla Jsha (s el Cunols
ol GialS o, 5 aBgie b9 cudld a5 Shej oS e
Ol Lol pen ol S5l ol Lol 000 5 o 50 adgl Cdl>
uy_.ac uaL..e.:‘ —> g0 ‘OJJOMT LngJjLu )l QS’LQ’"” J.n‘j.c

13. Peak expiratory flow
14. Choudhuri

15. Schwartz & Weiss
16. Mickleborough

W i




IWAY ylbiweo) g 3l Y o lols £ Q)Nhé ) pole (60 3,15 Olllao 4 i

(il Comdg g C el Bpan b plys (5lga ol colad
Pl (259 51 (oAU i manlowslgSSg o 0 Wi ())15025 59

G (P9
oo Ol 1R bl (o Slilllae gl ol Gdos
CoS 8 el e SIS AY lsal ez dgd oSy o
prd oSS adlllas 4 55,9 Lal,d iol Cbgls odod o
Sl pac eie Ll b ] diyls pas ebculs,
o 9 (0lanil SIS 4y Dl pae gyl 9 0y 4 Cos
5 iS sl len  Cubs (glew 4 Ml pas (o e
Sras eS| Sl (5158 JSde pae ((Bgye (8
o DL 5 waishs Jp, 5k T oo £ 51 5V (VO
5 bld) v (B9 slacalld (AU g AL
plol jo (Slesl (Baisd 51z, S (Vo Vo ool 8
Sras pias Goimen g (o35 Solad s s slapses!
Sl sl e 5o 05 4555 5 4o allas 550 sla JoS
O aoﬁ_.i;jlf Joe ,YGT 58 oKws 51 VO, ., Lo
oot S5 s o g wd solinl T 588
ol ay (VY (S g sl oo Ve (o, o Jgilso)
WCils O ygo Ay owd5 Swle a5 J> 0 S0ge;] Ho ol o
ctlo Vo sle Jae oo S ls olSies (9, 1y g2 SSSan
G Zaz 3158 Ll & el T GagandlS] g &l S 50
J=to an (e cpdlad (AU g ALET 4 L
ot 13l s 0, 8kes i Sogasl ol olass 5 Glej Cyogasme
A 880 VY B0 aS Oj90 pa tod 6503l VO, yge;l 5
5 bl Yo Ky IS lled bl
oS5 Lasgi o pmalbogls ks (sl asls (Y VY (o, K50
G==S ojlasl ledl jguS CSlu IF8 Jaw Jlous yieg ol
B0 Bl ials EIB cias ax,s Laid S 5 4o ,8
OSas g mled) wl ad S s S FEV e 0 oo
Y Sloces w0aisS szl a5 AV 5l Jsl b pe Ll o (Y- 7
OR9% 4 099 Slalme ulul g (Solai 5l 4 Clbogls i

1. Denny 7. Mickleborough & Lindley
2. Harik 8. McAnulty

3. Domej 9. Ganshorn

4. Kelly 10. Ansley

5. Rahman 11. Saturn

6. Romieu 12. H P/Cosmos

5 )9S Jlbyd il ol gz 5 oty
T S P AR R - PRI TN S PR o8
50 oo o8 b o s 0lgs oo ylannS| 5T (Y- o
5o 5 @ol) asal azils olse slael, Glgll Jsous
sl as ol en ) 5 sl e g by (Y -NY
ol 8 ez o alil JGal, (sleoas )o5b o b gownd dunST g
ot Sy g Sl Gl stz BB e @ el @ D
Ol 5o JUd 5enST sloaiss Sladg 5 el S0 G
3 (Yeef ol 5AQL°.>) A IR f‘;S) 3,ls 34> ‘5“‘“’]
Bpae 4S5 ool antls el So3glgmedns! Silalllae diasly ol
o Mt ot S b glié w23, L olron C paliyg i
5 &L Y 00 5 steg)) ol olan 5515 slagslows
Sgrte 9590 40 (g gumodl gull iy Sldllas (YoVY ()|,
w0l 00,5 (5155 € Gaeling JoSo B pan Sl 592 0, 5des
4 s ol Glilew ;0 FVC s FEVT cldlhas Sy 50
C omeling JoSo B pan JUis 4 o559 5l (U (g (oL
ol LYV E Y Jand g ,edSile) ol (ylas gl sime LialS
U Sty baags C meliyg (§VL By g2
Sedlsd Sl s adg slaslil JIGol plies 2 (s)lostne
3 ommiman (Vo) e (L,Ss ot siTeSe) el oolas L
el iz slajes B, asond plol a5 Sllhae slu
213l 552y 0 Shae slo sl )b gime 8l C orraling
PR Pyt A R S T N [P CL KGR P
i il a5 59,8 Jelse 3G (VY (s 0057
2 sheme Symme olge g ged Gl 59 E95 9 Do DD
5 EIB 6Vl g90d uizmad ((h))9 5l (oAU maslinslySSg 0 olox]
5 azs psil ad)le nla Sl 5l 8T pas 5 O35 55
45 Sy g ailKiny sbharos Al (6l el ate ooz
L ojloen ST 0gd 00 o)50550 (LI alidl 4 mie
5 OHLS=D))s 0, 8hee ;o (gl olSiws 185 Coonl 4y ax g
sle asls » C Guelig JoSo B pae bl (395 (rd
> SO LS oLl BGue b asllas () EEIB Soll g (59,




Ol 99,8 sl p/obm};s 633 05 dos 11 C (yaaling JoSo b pao b ol podd (53190 Sl cedlad T

pole oaSiils saasy oBiolosl 1o b yge;] adS . ooz
o plonl slgal ol ez anpd oliile (o559

19 a5 SPSS 1581 o5 51 eolitl b s gyl o csloosls
t 5 Sla) o Hll laws S 18 o g 4y od 9550
5 eSS sl (T ey slp (e Sl
ot lp Shig =5 mls G903 3l g b S3gasT Su3ls 0
009 (b a4 az g Lol oolaiul baools 395 (090 srade
5 295 05yd dmmlie sl dianly t (ygel 5l daosls g8
s 5o S s Jele olgie 4y ggal i) Tl lssS (oses]
S,lg0 adS yo ol eolaiwl 29,5y denlie gl (0l 48 F
20,5 yolaie PSe/0 (6l gre v o2

Lasy

(033 8 eopm) B 0905T (S S 5 5 Sl S 500 sla T
el 0als L1 Y Jaaz 0 (B ran ST S Tas iy 00y
aslllae 3 90 sloog 5 ¢ 29,5 (2 5 (P95 09y amalie 5l S
MVV 4 PEF FEVI/FVC FEV1 FVC NVC sla_nsls i

s olal 509l (astin Wog,S yog (Ked U aiod auglie

Loolyon (g3lan o> codlad anda SO (Y Jooz) diulg t g0l
S, Slas sl a5 g0 sine st o C pualiyg OB pas
MVV s PEF FEV1/FVC FEV1 FVC VC Joli 5o,
Omizmad (PP [+ D) wid @i EIB @ Mie a0 9
9031 5l eolaiwl LC cpeling g J S 09,5 éLmssoyji dslio
OLs 098 99 o |y (g)losine BN UY Jgoa2) (il lggS

P+ 0) ol

GERo% & 355 3l LB ol kot gk oy (Sosesl Olsie a
(el ety 5 g% )0 &S0 anlinls) o8 L oges]
b (Vg (ol (i delidin 53,8 eSS
doe Lol pus 5 (S s s I Gime (25T
Pl )90 1 33 o 09 (oS o 595 2 (>
8 S 9 C g 09,8 Jolid (65 VA 09,5 g0 5o
oS B pan pac sl Lo 4 JoSe 095 1 a5 ans aizs S
55U 5 ol S 4y J 23S 09,5 51 i 99 5 camed bl
Aoad e et S 5l sleeasle s codlad slodl o
B e Jold b ogesl S5l 5 sheost sl Ty
oads Y Jeaz ;0 VO, . 9 BMI) oy 005 azli o9
O35 13 JSTg e aulss Lo agasl Sl pgs al> ey
a e L (s3le sl el S lyie an ], il
el 5l e (Voo ) (L0 5 S aums plosl  Suslls
S92y O8ee (o5 )le5 S5 5l e 48BN B 5 (Saillg
5 Lo > b))l b ey el oB0es basgs (Saiss 25 04
FVC FEV1 FEVI/FVC PEF MWV Julis g9, slacasd b
B (275 09,5 )5S o ik o 0 a5 03l VC
oS hee 000 (Sngz (28) C msliyg 28V slu dide
(oS 9S1 S 18 el Cos BLS el © el
S ailyg, ctin ¥ Goe 4 ol atwles Ll 5l g aio,S edl e
(olyd 5 .08 Bras oldd cacg jlam b o3 cpl loae
o G 9 Ses )b deSe (Ll jo g pem Al e o

Q?—"}T O b wlics (0,5 e (g9, ;s.;b;;ﬂ Slwoaile,s cudled

Gz 53 GBS 8 pb S S 900 sla S g Hlere Syl £ (Sl ) Jgax

VO, BMI

(P55 95 &9

(aigdo]p )5 S| yid (o) | (&2 p0 0l p 5 )

NI 7ANS YV/faEyV/fY FYIVYE0/50

FAIFEEE/0) YAXYEY/AY FYINOEA - -

1. Astrand treadmill
2. Kang

4. Shapiro - Wilk test
5. Covariance
3. Ecorex

YVEVEN/A C ool g 0uisS & o

::“"jlalo“’

WAZATES AR
NATATES VAR




WAV Gliwno 9 3 ly Y o Lol £ °)N)s 39 (s ) pode (69 3,15 Wil &y i

632 9 y5dos (o puiio (8955 (190 Ao S50 53 diuntly t ygoil LS Y Jaux

o9 5
p Seme BlyitE Sl

t o,Lu] Some Gl ity Sl

o|-F Y/-f Y/a¥x. /Yo YIEAE-IYA C meling
<1q¥ ol-Y YIAYE-[fF Y/AYE-/f4 Js
<IAY SRR \ARE-ia; FIYAE-[FY C oeebiss
(,=J)FVC

Qe - /74 fiyazx-/fy oty s
. [f- —-[OY AARESIIN G fIYot./f- C meling
NA \/EY fIYY. /Y fivazx-/o- s
- 179 ERTAR ViVt NY </aax-/\Y C meling

(y5d) FEV1/FVC
IfY <IAY <[AVE Y <[AVE- /) JS
/YA V/FY U/ry+y/a. \ /Y2 EV/AY C meling

(as/ yud) PEF
<IYA /2 q/4¥+Y/-4 \-18Y XN\ JS
A4 <IYF Voo IVEYEN V2F10 £Y0/5) C maling

(aduBo/ wd) MVV

VYOIAYEY S/ Y \YelsAXYYNY

30 6okl (o003L e S FFEVIIFVC ¢ Jgl asl 5 5 Ll (o003b o> (FEVT g Ll Sle <o b :FVC ¢ Sle cud b VC
-0yl e ESlas MVV ¢ 003b (b 3= y3STas (PEF g Ll Sle cud b 4 Jgl 4l

G323 9 5kos (6 puisio (8955 (s Ao 3 )50 15 Wil 988 (yg0i S Y Jaux

Nias -I¥Y o () VC
<Y VY . () FVC
SN Y/64 . () FEVA
o[- O/ff - - () FEVI/FVC
-y -1A0

\a! (a56/ yud) PEF

NG YE £AYIVA (4i8s/ yid) MVV

o
0

(1
¥




Ol 998 lslias p/obm})s 633 955 o 11 C (yaaling JoSo b pan b ol pod (53190 Sl cedled T

Solom Vgy wads Sl (ol Gy sl abanly 4 o
L ablie C Goaluy (gzen ol QeS| (285 5 055 o0
o 5L > Jelse oMo pals 5 ol5T slo JIGol,
Ol o 4 oS edaline (0)25 09,8 (552, 0,Skes o e
ol a1 Sl i cond ol clidios ae @l oS
Bran diges b 4 ilools lis (Gol> 3.0 L guenl
o8l 4 i s ¥ oe 4 C pslng 0,5 VO il
ab EB 4 Mie coml ohlews ;0 FVC g FEVI polie
Ohlen owon ool Grizmen (Vo7 K00 9 55dS0le)
p,5 VIO alig, Bras 4 ouds ools oylis EIB 4 Mo o]
a2 oo ualS |y FEVT yolae cdl cian 90 Sow 4 C yunling
Ol 0929 b oo ol Sliel 4y (Ve o Ve () Ks o | 5 alS)
S Sy gSlienl oS B pan Lol jon EIB JolS (g0gug0 S
30 S Gleye S plgie a4 cal e Ll taiy oo Hlai 4
Bl sehe 559 51 (A6 GRgn LAl 4 e Lo
o> Gz sl all b oadlas pl mls Jlosaal LYo
asdllas ;5 JoSo (Bran 595 5 o Gogal o Sslis & (s o0
Sy oo A Jl b o ST o Llal (Voo V) o)), 500 3 S ,ulSs
G 0 gyl cae pae Lol Lo wilgs ced (Bpas jg0 a5
2 C by b o)y 4 a5 laslllae 5 o5 1z sl L
eelns o35 oo Yoo allis) Bran oo plal conl (5058
G g FEVT 8l j0ld o cuilgd wdan ¥ Gus 4y C
5 Tl was galS 1) ewl GSseS s FEVAFVC
o asls Seais (Yo oY) LSes 5 gieg, (Teq (S0
4 e 555 8 «(FEVA 5 PEF FEF25-75%) 5o, o,Slos
allis) Srae 5l o wivg (3l L (Fogll Byee 5 oS | ol
ULMJ 9 oo; W wb V4 Oow LY C u.mL..:j P;‘}m Yo-
polie yo gl els 5l C by JoSe aST ol
SIS o xSl 0] e A Cad oy sl a3l
JeSo Ky Gpan iy il o adlle 3,90 0,8 ol

1. Malo

2. Fogarty

3. Tecklenburg
4. Biltagi

5 5509)) sk ol 0 Shos 3 C el coe BT 3525 L
yol> Gaiod ls (VoY (1,50 5 ool V-V (] S0
Joo @ g3len slwodile,s cudlad als> S5 aS ol ol
Sl yeiin p 5o snn 5 C (el JoSo slazin ¥ b
5 PEF FEVI/FVC FEV1 FVC VC Juli sos, 3,5 Lo
Gl Fre Dglal 29,5 o Aslie (0 yuiores oLl MWV
odalive JyUS 09,5 9 C (malig oatiS Z3L )5 095 93 (0
(VA7) 6y92357 9 90397 pol> ol b guon 0
@lizo 590 90 L C by aan ¥ 8, ne 45 alilosls ylid
Sl sine b FVC o FEVT sla asls 5 Gy lp,S ) g +/0)
Byan a5 Wloals lis (YY) 1,50 5 gob puioren w04l
2 Gl b gy 15V 590 Lele Sy Bk 4, C yelig
ol 9,15 sewl 81,31 FEVA/FVC 4 FEV1 FVC sl asls
31 C oelng Sae olisS B ran 9 S gS diges ojlail yddme
"l [Kos idins o Wles S lare JoSe opl il pas Vs
alysy Byan Hlo gre 36 pas 555 (g 50 OVAP) (1500
obsS B pan ool (o FEVA g FVC 5 C psling )5 Y
b tisn ol glasl o gm0 Jeds iJoSe oo
Gl ST e 69, p AT sladdllan jo .ol o0l 00 youd
3929 b w0sd pldl C (sl Bpan 5l LSS50 Jld
ol caalls 3,50 05,5 (clawdly C ppaalig 6Vl cbli i
Jlab 5lo 530S ol g 50 in 558 SapuST 5T JuSo
seb @ (Yo Ve ()50 4 G’:Jsﬂ&n) Gl ailad cdled 5l e
laddllas ;0 C (rliyg p5 (oo Ve -
oslai lid |, FVC ¢ FEVT la jamls (o o pme s 500
2 e gles ol e o diore cas oldiel 4 ool
9 @dly Fge il playd ;0 JoSo wisS e Bras oS
Al 4 azgi LS 5 VoY (oL 5 7 5,5 98) 3 s 392
25k 41 5510 (o sl EIB 5 ool 2o 5525 sl s lam 5
o Jolo G 5 Sl N il Gk 3l oies

ailjg, G paoe wilin

PN U




IWAY ylbiweo) g 3l Y o lols £ Q)Nhé ) pole (60 3,15 Olllao 4 i

G )0 o Cadguze I (S p S S o]y syben alle
@l 5o s wdss b sl Jogejl seled ol 00y ol
ool 009 I35 ,50 50 LA ), L9849 il oKzl
DIl B3y slo cebl g (S slo Sglis wgzg cnl b
szl slr b Gogasl 0nSl Glie 5 Slsy 5 >y Ll
pas Grizmes g oLl Coliiul s Slst Gl 5 e ke
Geis Sy 5l gl e Cosgaze 5l laig)ls 09,5 S92
Sy 0 s Blse (nl 4 Az Djge 0 AT 0 ol
oo pal)5 (6 5 by BBy acudguze cnl 5o ,5
Al I e yad (il Ay Azl L g S A
bl cois ool aS il 5l g asdllas ol o FEVIFVC
azles) wilioe Ip o)l Sl ais gl (ol
7 (GYsb Bras a5 ol a9y (Wl nl (V- 2B (6 g ]
o=l e ogdhe Slss 4 e © ey JoSo i b g
e 331 (s 5 Shos Sga 2 5 398 Jelge plo 5 (a3lo
) 50 gwedl @l olul pale oS 20> EIB 4
drwgs s g oy 0y Shes 2 C by JoSe B
L Lo (8)lse Oloyd b 655k sl Sleys slagssslyid
oobal ey (ol yo o Oliiod plxil g ¢ puniis olKiuso
O3 lalosgizme pol> dallhae 10 45 (ol ohg 4 039 o0
poe Jedo wilgS oo Ladg)lo 09,5 395 9 SzgS el o>
b Ul )90 (6 S Az

S g (Silo a8

ol > demdlane 1150 Gied g 0 ygline 5l aliwg
5 leel plez aoped olRails (25559 (S3elg 5 09,5 ples
Jgtme codlprle ;Sle 350 &y0 0 )0 (izmen
Slael ez gt sy (855 shslssed olRialej]
Sz 4 dalllas 3550 09,5 wlosas g ailings (5,00 Grizeen
Coles ioagin onl ol jo plis] diod 4 aliod ool jen
ol 1y oKl

O FPSC R SERLNON- [ ERV e
5 $ob) SzoS dge b 5l lise Jelge (SS9
b oSt T il o g5 whpme Sae (VY oo, Ko
cod |y SlaesT sl sl oS 50 b Lad e ol wilgy oo
SR\ SRPPN F S RN K JRSRET 61 PE 5 SRV I SOk
Jbe plgie @) b g S 28 sla gty G puizen (VY
41315 0929 nad LI (3l sluses 5 by (b))9 P58
y Folite ol 558 S 25 (55155 sla by, & (sime 0
2o JoSe (Gloyo Sl el (Sen gl 5l iS00l
Sl dSSen (Fr g 28k Sglite by g S48 by, el
Shom gy Ohets ol 0 68 Conlua (oS
35 Solem Dol 5 (o) asdllan 3,90 09,5 aidly axsls 3354
2 opg 4 C Geelig Cunl o JoSo (a0 Sl ope Y0 ]
i e oy Jdo @ Glul pul @ S GSegS
P Wye & Ggse gy S e 4 Wi o (l3E slaJaSs
5 k) ail grhe lag)ls Bpas LS o el S
Solony Al po Coonl 4 Bl oo Jalge S0 51T+ ol 500
O g 5ob) 05 o)lal JoSo g g)lo 43S ya 4 Fuly o
koS p JeSe Bpan Gais o xe SO paizmen (VY
JoSo Sl 45wl pl 5l Pl cwl (Sen s Julge
S0 (Ko e JoSo ) B e dlles 4y gy 0,Shos (el
S35 S3en e Jolas B eallyg 9 C pmaliyg 5o )b
C omabug 99 2 b gohaw g W)l 692y 0 ae p 236 Sl
$29299%) Sl oo olyen S92 3, Nhoe (2 yeS bp i O E
E by ol g Jloiol b culple (VY g )y90097 5
oy & 52y 0, 5kos 09240 C (el a0 daSogesl oy
A g owyp pol> Beid )0 &5 (egdge tudly aalys
adgl Fole] pdan iz e Sl 53 blE ool oas
55 S8 (o bl s aly sl gl Gzl b e (Gogsjl
pos 5 gaas Sl b bl szl Gasb 5l s Sesl




Ol 99,8 sl p/obm})s 633 05 dos 11 C (yaaling JoSo b pao b ol podd (53190 Sl cedlad T

&l

Ansley, L., Kippelen, P., Dickinson, J., & Hull, J. H. K. (2012). Misdiagnosis of exercise-induced bronchoconstriction
in professional soccer players. Allergy, 67(3), 390-395.

Biltagi, M. A., Baset, A. A., Bassiouny, M., Kasrawi, M. A., & Attia, M. (2009). Omega - 3 fatty acids, vitamin C and Zn
supplementation in asthmatic children: a randomized self-controlled study. Acta Paediatrica, 98(4), 737-742.

Bonini, M., & Palange, P. (2015). Exercise-induced bronchoconstriction: new evidence in pathogenesis, diagnosis and
treatment. Asthma Research and Practice, 1(1), 1.

Baratpor, M., Dabidi Roshan, V., & Karimi, N. (2014). Tracking of changes insystemic inflammation following the Oxford
resistance exerciseand Ginger supplement in male volleyball players. Journal of Practical Studies of Biosciences in
Sport, 1(2), 21-34. [Persian]

Choudhuri, D., & Choudhuri, S. (2013). Effect of vitamin C supplementation on aerobic capacity, blood pressure and
pulmonary functions in young male subjects. European Journal of Sports and Exercise Science, 2(2), 6-11.

Chubine S, Akbarnejad A, Barjian M, Kordri M. (2013). The effect of omega-3 supplementation on serum prostaglandin
E2 female athletes after one session exhaustive exercise. Biological Sciences Sports, 15, 121-133. [Persion]

Couto, M., Silva, D., Delgado, L., & Moreira, A. (2013). Exercise and airway injury in athletes. Acta Medica Portuguesa, 26(1),
56-60.

Denny, S. I, Thompson, R. L., & Margetts, B. M. (2003). Dietary factors in the pathogenesis of asthma and chronic
obstructive pulmonary disease. Current Allergy and Asthma Reports, 3(2), 130-136.

Domej, W., Foldes-Papp, Z., Flogel, E., & Haditsch, B. (2006). Chronic obstructive pulmonary disease and oxidative
stress. Current Pharmaceutical Bbiotechnology, 7(2), 117-123.

Fatemi, R., & Ghanbarzadeh, M. (2010). Assessment of air way resistance indexes and exercise-induced asthma after
a single session of submaximal incremental aerobic exercise. Journal of Human Kinetics, 25, 59-65.

Fogarty, A., Lewis, S. A,, Scrivener, S. L., Antoniak, M., Pacey, S., Pringle, M., & Britton, J. (2003). Oral magnesium and

vitamin C supplements in asthma: a parallel group randomized placebo=controlled trial. Clinical & Experimental Allergy, 33
(10), 1355-1359.

Hallstrand, T. S., Moody, M. W., Wurfel, M. M., Schwartz, L. B., Henderson Jr, W. R., & Aitken, M. L. (2005). Inflammatory
basis of exercise-induced bronchoconstriction. American Journal of Respiratory and Critical Care Medicine, 172(6), 679-686.

Harik-Khan, R. I., Muller, D. C., & Wise, R. A. (2004). Serum vitamin levels and the risk of asthma in children. American
Journal of Epidemiology, 159(4), 351-357.

Hemild, H. (2013). Vitamin C may alleviate exercise induced bronchoconstriction: a meta-analysis. BMJ Open Respiratory
Medicine Research, 3(6), €002416.




—a

IWAY ylbiweo) g 3l Y o lols £ o)\u’b;)“o ) pole (60 3,15 Olllao 4 i

Kazemi, M., Marandi, S. M., Movahedian Attar, A., Haghighatian, M., & Rezaee, Z. (2014). The effect of acute exercise
on total antioxidant capacity and hydrogen peroxide in male Wistar rats. Journal of Practical Studies of Biosciences in
Sport, 2(3), 29-37. [Persian]

Kelly, F. J. (2005). Vitamins and respiratory disease: antioxidant micronutrients in pulmonary health and
disease. Proceedings of the Nutrition Society, 64(4), 510-526.

Kang, J., Chaloupka, E. C., Mastrangelo, M. A., Biren, G. B., & Robertson, R. J. (2001). Physiological comparisons
among three maximal treadmill exercise protocols in trained and untrained individuals. European Journal of Applied
Physiology, 84(4), 291-295.

Malo, J. L., Cartier, A., Pineau, L., L'Archevéque, J., Ghezzo, H., & Martin, R. R. (1986). Lack of acute effects of
ascorbic acid on spirometry and airway responsiveness to histamine in subjects with asthma. Journal of Allergy
and Clinical Immunology, 78(6), 1153-1158.

McAnulty, S. R., Nieman, D. C., Fox-Rabinovich, M., Duran, V., McAnulty, L. S., Henson, D. A, ... & Landram, M.
J. (2010). Effect of n-3 fatty acids and antioxidants on oxidative stress after exercise. Medicine & Science in
Sports & Exersice, 42(9), 1704-11.

Messan, F., Marqueste, T., Akplogan, B., Decherchi, P., & Grélot, L. (2012). Exercise-induced bronchospasm
diagnosis in sportsmen and sedentary. International Scholarly Research Network Pulmonology, 1-7.

Mickleborough, T., & Lindley, M. (2014). The effect of combining fish oil and vitamin C on airway inflammation
and hyperpnea-induced bronchoconstriction in asthma. Journal of Allergy Therapy, 5(4), 1-10.

Mickleborough, T. D., Lindley, M. R., lonescu, A. A., & Fly, A. D. (2006). Protective effect of fish oil supplementation on
exercise-induced bronchoconstriction in asthma. Chest Journal, 129(1), 39-49.

Nadi, E., Tavakoli, F., Zeraati, F., Goodarzi, M. T., & Hashemi, S. H. (2012). Effect of vitamin C administration on
leukocyte vitamin C level and severity of bronchial asthma. Acta Medica Iranica, 50(4), 233-238.

Parsons, J. P., Hallstrand, T. S., Mastronarde, J. G., Kaminsky, D. A., Rundell, K. W., Hull, J. H., & Anderson, S. D. (2013).
An official American thoracic society clinical practice guideline: exercise-induced bronchoconstriction. American Journal
of Respiratory and Critical Care Medicine, 187(9), 1016-1027.

Rabiee, M.A., GharariArefi, R., Ghanbarzadeh, M., Habibi, A., Marashiyan, H. (2013). Revalence of respiratory
tract obstruction in rofessional foreign wrestlers. Sport in Biomotor Sciences, 2(8), 32-40. [Persian]

Rahman, |., Biswas, S. K., & Kode, A. (2006). Oxidant and antioxidant balance in the airways and airway diseases. European
Jounal of Pharmacology, 533(1), 222-239.

Romieu, l., Sienra-Monge, J. J., Ramirez-Aguilar, M., Téllez-Rojo, M. M., Moreno-Macias, H., Reyes-Ruiz, N. I., &
Hernandez-Avila, M. (2002). Antioxidant supplementation and lung functions among children with asthma exposed to
high levels of air pollutants. American Journal of Respiratory and Critical Care Medicine, 166(5), 703-709.

Schwartz, J., & Weiss, S. T. (1994). The relationship of dietary fish intake to level of pulmonary function in the
first National Health and Nutrition Survey (NHANES |). European Respiratory Journal, 7(10), 1821-1824.

Lo =




Ol 998 lslias p/obm})s 633 05 dos 11 C (yaaling JoSo b pan b ol pod (53190 Sl cedlad T

Tari, M., Falah Mohamadi, Z., Dabidi Roshan, V., Olyaei M. (2009). Effects of aerobic training with bicycle
ergometer on FEV1 and FVC, exercise tolerance, and shortness of breath in Chemical injured lung.
Olympics, 1(45), 19-32. [Persian]

Tartibian, B., Maleki, B. H., & Abbasi, A. (2010). The effects of omega-3 supplementation on pulmonary function
of young wrestlers during intensive training. Journal of Science and Medicine in Sport, 13(2), 281-286.

Tecklenburg, S. L., Mickleborough, T. D., Fly, A. D., Bai, Y., & Stager, J. M. (2007). Ascorbic acid supplementation
attenuates exercise-induced bronchoconstriction in patients with asthma. Respiratory Medicine, 101(8),
1770-1778.

Toorang, F., Djazayery, A., Jalali, M., Eshraghian, M. R., Farvid, M., Pooya, S. H., Chamari, M., Zaraei, M., & Fatahi, F.
(2009). Effects of dietary omeg-3 fatty acid supplementation on HbA1c, total antioxidant capacity and superoxide
dismutase and catalase activities in type-2 diabetic patients: A randomized clinical trial. /ranian Journal of
Nutrition Sciences & Food Technology, 3(4), 1-8. [Persian]

The spirometry manual (2005). Center of Chemical deal with patients.
Ziaee, V., AhmadiNejad, Z., Farahi, A., Movahedi, M., & MansoorNia, M. (2006). Comparison of pulmonary function
tests before and after exercise pro and semiprofessional basketball. /ran Journal of Basic Medical Science, 9(3), 172-177.

[Persian]

ZunematKermani, Z., & Marefati, H. (2014). The prevalence of asthma and exercise-induced bronchoconstriction
to specialized methods in elite endurance cyclists. Modern Olympics, 1(1), 37-45. [Persian]

PN U




—a

IWAY ylbiweo) g 3l Y o lols £ Q)Nhé ) pole (60 3,15 Olllao 4 i

Abstract

The effect of acute aerobic exercise along vitamin C supplementation on pulmonary function of
athletes with exercise-induced bronchospasm

Maryam Dehghanianfard', Mohsen Ghanbarzadeh?, Hamed Rezaei Nasab?®

1. MS.c in Exercise Physiology, Faculty of Sport Sciences, Shahid Chamran University of Ahwaz, Ahwaz, Iran.
2. Assistant Professor, Faculty of Sport Sciences, Shahid Chamran University of Ahwaz, Ahwaz, Iran.
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Background and Aim: Acute exercise as a stressful physiological factor, may lead to immune response, and therefore
can significantly increase the levels of inflammatory indices. The aim of this study was to compare the effect of one session of
acute aerobic activity along vitamin C supplementation on pulmonary function of athletes with exercise-induced
bronchospasm. Materials and Methods: In this quasi-experimental study, 31 athletes were selected homogeneously
according to Bruce treadmill test to determine VO,max above 45 ml /kg /min, further they randomly divided into
two vitamin C (N=15) and control (N=15) groups. The subjects were asked to consume 500 mg/day vitamin C, three
weeks during two-stage implementation of pre-test and post-test during exhaustive activity. The VC, FVC, FEV1, FEV1/FVC,
PEF and MVV were measured using digital spirometer. The variables were statistically analyzed by paired-sample t test
for intra-group comparison and ANCOVA for between groups comparison at a significant level of p<0.05, using SPSS19
software. Results: Consuming vitamin C, during three weeks had no significantly effect on VC (p=0.06); FVC (p=0.83);
FEV1 (p=0.60); FEV1/FVC (p=0.69); PEF (p=0.18) and MVV (p=0.79), Moreover there was no significant difference
between both experimental and control groups in VC (p=0.63); FVC (p=0.31); FEV1 (p=0.12); FEV1/FVC (p=0.06);
PEF (p=0.36) and MVV (p=0.56). Conclusion: It seems that vitamin C had no significantly effect on mild exercise-
Induced bronchospasmin athletes.
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