| = = - . . . S o L
' | ooy dlis AR AU STICRARY 4PSI V- SIPSPH Ejljuﬁmg.ngl:nla..n |

http://tjms.tums.ac.ir

e Jolge (B 1 iyt g o A S3lp Cllad dudls G 5T Ao
S85559 Olgx Ol ye 43 (Sejoleiled

(gt odiam g5%) ) el e (o) A yd oy oIS g (S50 A5y guolih,lS a gal il 2 6N DLy bl Fese v
yahya_mnp@yahoo.com
ahmad_mnpl@yahoo.com .l yllus o)l 5 ol ¢ objyg pole 5 (S5 Can )i owlid)lS (gomiils 1 g5 dLy Bl550s0 ol

O A ) 3D > S oK (B0 pole 5 (S S 0aSIS (o359 S paasiie 5 laliel 1S S ,E SIS
fe-shahidi@srttu.edu
masoudian_b@yah00.com |l (5 « ol y b yud Cony oKl o oys (g5ola 5 A5yl oaolich)lS s gl 2315 2y U dgrunme @Uga

RAVAZANEA SR ANVO/NY il g )b
LXVCES
b (5lon cullad dule K b oy oaios ol 5l B b les dlog) e Cjlgilen Sl ASlg o o (sl cullid B g Ao )
Sy B9 Olyr ooy 3 (Sjdglen citie belgs (S p pas g o
o A 3B 5 (s o ke N el (N =)0) s 5 oo 09,5 99 4 5 Uil (Bolai 090 4y JISL3505 Ve Guiod ol 0 1) b9
SVINY (g Jlw +IEYEY by )y 09,5 53 (yiosSLwf/VA EVA/F5 g 55 LSE/YVE SVIYD 59 ¢ L +[AAEY <[4y ) gror 09,5,
W=V celw ) yas b})j 9 VoA celw » I) U9 LS‘ 41))0 W1 Ry AAU).g Lo &)?A)T Dy ()J.ou.ul.w a/+) £V\VF/A8 9 F)§9L5ﬁ/\Y":|:
il dayg il i (e 0 Jlaie 4 cled Al Gl el g3 5 culad ) dey Ao (8 dls o dw )0 %095 93 b | Jod diged sl plosl
N33 oy 31 oalisal L ((gyits o (ig3l 9 5315 (sl 8 0311 b i)y Julos) (blisol g imogs slol dluwgy b 031> 0b g5 i
.(pS'/'l))_\.\ﬁ )R SPSS \a )LoT
el 93 b dn aloBM ey alolBMs b J8) (515 iges cilisee Jolyo )3 pac g zuas 09,5 93 RBC g Hb )3 jly e cglis (Sl gl sy a8l
gl 09,5 55 ;3 WBC i (555 0] .05 osaliie cled 5l any ccls 95 by B als o ;5 RBC g Hb (500 )5 (5,5 jixe gla5 35y (s
adn Aol Uy Jo8) als yo 93 45 s 09,5 13 5 dls 1o dw jd o 09)5 ;5 w2 PLT l5ie 5005 (LS (6145 dged dl>po a2 3 |y (g xe
RBC WBC (Hb (50 oy b (Lis guls yas g zuus 05,5 93 duglio j3 .(pS+/+0) ol Lis 1) (o) me iglds (An sl 93 bty alioldM
3929 (5 yolize glay cdled Ity el 93 9 Alold ¢ L8 ¢ puac g grao ) dindig (g5lep Culld anls S Jlis & JIS559 1350 95 PLT,
5l
sy Sojgdslen Jolge 68l Wiy pac 5 o 5 Al S3lan Cllid dude S (il (o (LS ol oS gl 16 S A
Sy 381 3 8 Sy5dgilon (laasls o ol (Shg i Jl s loys 2 e ol S el 0392yl Sy e 2 clleb loj Lol il
A5 1B S de s clld lpl 3 bl bl (18 b <8l el

85555 Glen o ye cdled loj cdiiis (g3lon Cullad (S jelgilan Jolss W0 51gaMS

o

ol Sisllen Gloysie 5 o> (59,5 e doddo

L=l Cales jo a5 0ed ol s “”"936"
() syl @Iwﬁlwb) el 4l g
Slais—)s 9 Lo Jsho Joe o5, Al o
S35 Jsb o aels V¥ 0,00 SO (b o ) o
L 90590 b 5 (Jobos Codlad iS5 o pudass
Ol 5o 59, bl Jobo )0 (205 jobo 4
=39y Albd pin,y il 0, Slee vy o]

9 Soige e Ol s 3 sla Jlw jo

5 i LS e 2l S il
L olelss, 5 4 u‘)i*‘”sf S 8ol 4z g5 (95
P oS el el asle Gglase 595 4
Sacd 3l Slaslase Jad (0 059 4 (9 ped Slud>
Gad b adjsumme ) )IK05,9 9 23 )lo 55 5 (6 YL
Y 2] JUAL NN BRI ASUPRVININ P WP -Jv )|


www.sid.ir

@ o Ay Sl Clled anls S 45

o 09,5 )3 o 5390l oy 5 3jg b xSl g (1 S0le =) Jga>

(Jbo)or (P 9k5) 0is
OSke Fjlre Gl ol OSle Flre Sl ol

(yrosils) 8 il o g5

S5k e Sl ol

ARTA N SRVAR\ SYIYo L 5Ivy
YV & 5y SYINY £ /Y

VASI¥ £ ¥IYA
WeA £/

e 095
yas 095

W o bo 4y glaul olSws lo o Jled o)L j0
R sle Jokw 0590 50 Lo gy 45 (90 )
Syl yo |y ST L 5 S b oy 205
(V) a2 oo lis ez ST L]

cdld SO b aies o lid )50 Slallas
09 iz OluS 5 o alidee Ol poss ol
S8 Ly 288 el o Jols 45
2B L Gl Bl Gizmen 5 (95 308 slaslS
Oged )5 (V=) 098 oo olm) il Co Sgilen
30 iali8l o iios ole s 0 Sladxs o
b 5l Lo g ol s ST L g S gilen
ol Club Sz Olpss bl sl bl o
o5y 4 g Sullad (b 5 (Jobo (no g (2ledl
= dilg e a5 a5 ls D92y wall gl o Jles
(A sl e sy soly il Ol s sl
clad Jss 45 ols oLt 5 spfesipiagk,
sl Jod5 slasy jo ol ioli8l dely S
() 553 oo 55 s

4o dazgi bgoad &l Clllas 08,5 Jlai o L
53 Mo (s o dlad dul> K gl 5k
3 S2ilgilen Slnd p 59, alize slagls;
@l 4ol 9 0, Shos (D)5 slaard, ST

d-°-"°u-" Vb sl jo ok K055, 6‘3—’."
oley Ll as v zuwly Jlgw cpl 4 b sl o1 5
Sgdgilen Jalse liee 5 (rae 5 o) (203
9 ;,_JLx_‘J LS‘)—?" LE‘)—.’ ULA) r:!..x_f 9 o)la ).._)l_»
P cmlie Gloz 05,0 SO 6l (o558 (e

SLETTS
093] Gt D390 4 (51075 4o €95 5l B
o plosl (Gla)) adye 9 48 (g3l s -
S Sy Qhgmils 1) 5odos (s lelansl>
Solel anala 9,9 5l aisls JSCas o) 5 oKl

WAY (355,508 o5l Vo oy 5o15l) ySaisjs pgle alan

9 Ol 399 (b ST 51 el 00i) 09290 Zollad
Az 3 j5me o)l pldl prizan g by
8 o 48 LlanlS ) 5l e 039y o) Kby
Slise 23 (gl 0a 955 o 1,8 55, Al o
N R R T
o) S9ge O Shas 5 (T )3 igde (90,90
(V) el SLLes

s S s 4 AS gl aalllan o
a2l Spigt Glse e )3 igdle 3
Slgasyl (S 75 4 Sl Cawd ds el
oy &U sl ol & (5 pgr0 0ud 5l ez e
G bl )8y czge g 009 59, Al
o dzgi (V) 99,5 oo il 9 03) S92 90
AUy Gy Sl & puaga 539y s Jole
3, Slas yazm ;0 5 Syfslsnsed Comdg 2 (]
S92 5y bt Gl WLl y5 g S
o) molid s oo 3l glo a8l el
(S23ed 508 slopitin » ol Dl S0 2 li)
59 bt Jobo jo Ll (o waes (oo (LA
el a5 5995 e (535 s Jori
(Yo s ol ollgs

Dz s JLis 4 o ol 55l
Ll p5 pon 5 095 L o> Sl b
)RR Y IO PO I IS PUWRRCRR N S gy
e 5o 5l ,9 8 (S 0 Ses 1S (ol
dS5rge olge Chl2 p Lowdly poe> Ol Jlo
IS e A )3 5 038 e il g5 0
bl yiusguw (Metabolite) LacJglio gl
,.,b O8> 40 99290 5o y90,98 ¢ (Substrata)
Cdled (paizmen oo s 1) Lgil 9 0,10
s s sloshe S, ek el Dle
Syl sba Jobow 55 ol (—olais) oo
s sl oo 1 LT 55 o5 lae 55
LM w5y o0linal (L CarrsSI) (95

http://rjms.tums.ac.ir


www.sid.ir

b ploj (ol azmiu )b g Comdg dags Lo
o o3l 5l S el FA cdled e 5 s>
aely Beb 2 jshaie (pav 05l JyuS 380 55k
s Ot S0ges] o b gogaslends plais
asllas ol jo 000,5 CS8 0 Gaizd ol jo ool
mas (S g geme (p e 095 Jald 095 g0
O b lesliwl b ghone aiils &S b
5 L2 ) iz aslin 3l oy = 03]
Aol . 0,5 6,5l aoz 1) sl 5,60 Sl
a5 olasl 5l s 00 Gug ol pol Bekods
i ()8 S0 oSiulej] lae 50 (905
B |8 S o 5l Se g Lo
Oyle ob Ghagh J5S BB e slaasgase
Ol pae 2dlyy Jule p a8 ol 5l oy,
plin asy Lo gogsjl Sl ol g gl s
CedeS g Ol 2 S S pas coseil sl
3 sle s, 0 o Gosesl Dl 5 el
35 oz (Tl gl 5955 Gl 5 305]
09,5

p3Y Slxog (93l izl 5 S s, sk
QE_A)’T sl 8 chsla}oﬂ slag g Ol 6‘)-.’
A5 WS dog b Jogesl 4ol csls of Blay
aseSone el gl 5l fdiielw FA o
Ol bl alily S g auad S eudled
Olej 5 o Ve el o 05,5 05l 612!
L 5o ¥ celuiyae 058 sejl sl 2!
dipdon 5l Cadlad Gdod (pl o 0l s
o ol (g gasl abews 4 5 G5 s s,
‘;9]&: GJB 9 6}‘9—“ ‘;bLoT Lg)_:fo)"..\j‘ 6‘)-.’ aS
L 1) oo 0395] e0blS59 -l 00y (b
Iy cdled aslol las (S0 aS wisls aalsl Sl
Aol ¢ |8 050,85 caBgie yge;l ol cailas
A e Ve z Ggol sl jlom cela Y
oBiolejl olid )5 fawgs (S5 ol (95 diges
Al as Sl Sogesl sl

el slagig, 5l oledbl Jdoo )5 laie 4y
shlacul jo ol eolawl bl wl g b0y
ST olieb! 6l By ol 39S 50lS (505
Sl rsdosesl g pls dlael qujg oy Jloy
Sl ot ooliiwl 095 y2 Sla il )ly (S

http://rjms.tums.ac.ir

les.o.m ) 6..\.25 oLga‘}SAw == @

90 4o g DLl (Bobiai & jgo 4 800550 Ve
s (N =V0) jae g (N =V 0) o 09,5
O 9 039 0 Hlre Bl 5 Sle s
Jsdz 53 a5 oo 095 53 8 slagdge)]
el odw!l (V)

&3l Jels Loosls (5518, 5 Jilwg 5,15
SebB L plall joiS el (Shp (2554
Y eis U g Se S Ve LS g, iSojla
Y oy o o Sogail (39 nier sl oS skS
Sl reekes & B0 5 el N (250 5 55
pimo cds L Fortex yiogs,S « 08 (5,5 ojlull
Sports Art ;1o ,5 Jlgi LT joiS il asl
ol 15 Jiyleds o8 6200N Treadmill
SYSMEX) S sl S g S
sle e 5,5 o3losl sl - (America, Inc
! (Pollare) Yoo i byb «Soj9lgilon
S aS oo alin g B Glys S0l
Sl plowl 6l g cl Slad> 0 V 0]
Silg (Solel (655 o5l sl 5 At s5lse
oolai_f 3,94 ] 0l L§>|).|a u_'é5).c 6"1'9 9
@lo i 5 (g 03031 didion (g5lsm Zodlad
J—lse (2 n ) =2l g ey
sba Jol5 (g gen i3 5l (Sojelgilon
S5 i glo S5 5 5 Le oS 5 3
.MOGA

S0 oBinley] jo pol> iagh aS Lxl )
i oBialejl sloo Jolye (olad o 9 28,5
slac sl L oud cel Wl wom s
245 (9 08 sl g S laas
a2 59y Ol b olyer el bazs slos b bLS)|
Ole 9 98l 00,58 i S8 (29 SISO
L a4 oy 5l (00 lomdly pone Dl s
gl ki o (23555 slo 6,55l 5 (G (ol
L 50 b bogesl (0 50555 w5 555
JORIRRCINCE

5 J=lge a8 Cl onl o Bulod (ol o
J=le 50 5 e ala> o I8 )“b Sl e
ALt bod s ezmen 5k 12l (S US
S99 PIE i (o (LS ((Fom 0345

WAY (355, V8 oyl Fe oy gl igSaijs oglealan


www.sid.ir

@ e Al SSlgp e auls Sy 5

Lo S, 5t 5,8 slo S sl ym olisn 2 (6555 (sl ol >l ly B el ks Y Jpis

P oylel ras 098 P ooseilold  geesS 053l e
(3051
B omd St e ) oSt fon Sl

L SR Ye/Ae VEYY £ /Y L RVRRR VAYY NARE RIS o903 Ui HGB
/A0 £ /54 VAV £ /A0 TS (8/dL)

VY £ /Y- VF/YD £ /YF <ébb
L RVRRR #2160 YA £ YVY/SNE Beleos YY/AY OVYY E ¥Va/rYY 0995 Ui RBC

- Y

OF-V £ YA-/OV¥ OYSA £ FASIVOY 093] o (\-'/uL)

DIYY X YOS/VIY AYYY £ ¥a)/ary bl
L TR /AN YoVYYY £ YAADD Belonn OF/YE  Naaf.. £ yyary 903 Ui PLT
YEFYSY + £V YH\Q- ok YSIRY o905 o (uL)

VAOYAYE S55YY YAYS .. £ YEVAF bl
Wefonn Ye/ov WACERISY L RVRRR v-/o8 FEV. VA 0995 Ui WBC
V\OYY & YA RN a9o5] o (ML)

AsVY 11330 afa. £ Y.vF <ébjb

03] o eses) Ui o iy 9525 sl o0

Ao ooﬁ)lf 4; uﬁla)L’ 9
§ u—o )0 Ao S3ler Codld all> S b
Sris g 508 6lo JolS (raslSsen (e pac
At S 05051 g 0 Lo 253 e g
as 09,5 13 o8 5 o 09,5 )0 i gehl i
ol cilsl alo o 40 g ol azils il
95 adgl ladie an arb s J5udS g (sl gen
4o jeb LeaSO g opiw sle JoudS g anas ik
oz amazg b WSS 5 ogs adyl jlade
)‘1);{&_39545&1.369('/"’)Pﬁal§.o )

3529 6,0 S Dglay Al 0 90 sl Sl

(P<+1+0) o yisa glo uSilio )3 Hl> (dxo glis 3g29 W

5 e Sl il 5 GeSilis baools (gl oy
ot gl 525 e sloans B 503l (ol
Tl 50 )5 Gl =S ol L il )l

Al 00y 5 A (PS4 0) sylo sime

loassly

O3l S Lwesls Jlwoy a9 s 61—

o=l els a8 ol olaiwl By yuenl-39,5 gulS
Sgs 1 ools au5e3 og oy sams Lis O905)
e sy Sl D25 3] emizen
S Jol> bl aS w00 )5 4 b il lg
bl Jdow gl ol s 1) e il lg
L oeiloly o 5l g SO alyl Lol 5l eeols
o9 H3e)] me0,S eolatul (6,185 slaosladl

<3bil g ggel m ¢ 903l i (5958 o OB N> dwglie =Y Jguo

ras 09,5 T2 095 Sl esto

<8ljl 9ol o ool e <dbjl ose3l om 053l e
eee % /50 b LR 0953l e HGB
#./5¥0 . /5v ol e (8/dL)
Y aras YYYYVY Yeoo YLD 9ol Liw RBC
YAYSYS YV o9l o (/WD)
Y1440 Fry.a. Favy..  Frn.. 0903l ol PLT
%oa.vs L J7Ce o50)l e (uL)
& Navy/Y YVAV/A YAV LIS 9ol iw WBC
H\AOF/D #yys. o50il e (ML)

WAY (355,508 o5l Vo oy 5o15l) ySaisjs pgle alan

http://rjms.tums.ac.ir


www.sid.ir

ras g g 098 930 )15 sla il )3 uilyly Sl gl s ¥ Jgue

leio.m 9 6..\.15 ol.:.;é‘}?éw == @

P (F) ool o le]

oo £V/¥4
L /ayY o[58
ofees ATAR)
lovy < [5¥¥
ofoes FANE
- I¥YF \IY-.

ofeee VWV/EN
... YIVE

095!

>y

el yo 5 osedl oy HGB

dlsyo 5095 Jols 053l o (/dL)
<dbjl

al>ya 1 ool Lt RBC

e g 09)5 Jalss 0se3l o (L)
bl

dl o o33l e PLT

A ye g 09)S Jolss ool (ML)
bl

a5 1 ool e WBC

Ao 909)5 Jolus ool (ML)
bl

aloldly g alolM b (L3) al>yo 55 ;0 jac
L 1y e Dol (an el 90 b oy
P=- /- 0)sls

as g gumo 09,5 93 e danlie (F) Jooor
Ol o 923 (oo i gl il s
ENEO DN Nt O TR S
Codlad adr S Lo 4 18055 Gloye 9%
S92y 5 bl Sl d>lie (5o At S3lse
99 9 Aol (] 1 pae g 3 (Hg o)
D5l 3925 (5 lolie glas cudlad 5l aw celn
(p=-/-0)

S 35 A g Sy
99 Od= Seidem Celn 4 Lo o SIS

Sl
sy 8a s 038 (1) Jyir 5 45 4555 oo
9 OmsS 9o 50 s (e gl Sl s
=10 59 as 9 qeo 095 93 308 o JoulS
AL, cany alolidly b J:3) 5,5 iges calies
30 (6,10 cmre Lglal g 09 (A el g0 b o
L b3 al>yo 50 5008 JoulS 5 (rmslSgen ol5ee
Ol (6 =5 ojlasl ois saslive v celws g0
P ls (e Dl 095 95 50 i JoulS
my ALolBdl by 1) 55 Aiges Gilisia Je
el 90 L U mn el 40 b o aloldly
T 09,5 3 b SN (e g ol LA, (o
L e alolidly crag alolidly b J3)al> 5o as o
09,5 53 5 (S Seliw 93 b (8 camy sl 0

S5 > Ao dw 3 (i) (03 3 p)S) gl gen (line =) Jlaged

16.25 |

14.25 |

o

a—

Prash |

10.25

http://rjms.tums.ac.ir

WAY (355, V8 osla Yo o) gjl) ipSuidjs glealan


www.sid.ir

o Al 5Slgp e auly Sy 5

6000000 _

5000000 |
_=|- 4000000 |

3000000 |

2000000 |

1000000

O 095l S

0905 o

xS 09> Ay a3 (ML) oss 508 J5ulS oliee =Yg

S8 goaie sla e S cow g aiilyl )8
S olgds 4y | Ll Gle 5758 ol i pS oo
oW mile Wl ais (pl cdod (pl b 0,5 (6,18
2 G 0l (6555 4 5 Wil el o sl
AN 093 Slg) 9 (03 ¢ comr 8,Shoe 2l
Loolyor S slo codled glyal oS el aseine
JUTAS sy (oo S5 4 5 S o0 il 9, Ole
At (o Sl sl s, Olos 5l B
s il o 639, Al a5z o] a0
4959 Oy Lolyen (2559 5 Shee 211251
sl 5o il sl 45 00,5 yis S (o250 SIS
Ol az e 2SSl b (oo bl e g ac
AT NG o oy
o 8 (o Bz 0l plall Lol Baa
Ry et gigme dnde 55l ollad anl>
Sl Ol 43 (SSIFlos S Jslee

SB35 e (Sselen cel Yol ool sus
5wl Gy, 5ol ol coled alool 4,
L Lo olordsn 5 (Bo0e - ols Dl
39) ek o &S Gosb a,aes oo 1S )
oale yisldl 1) Sy, g Slome slo codled mlans
9 o2l Jlad e 0)90 5 ot Job 50 5
S L;oLJ N (CyS— é.a”_]y.: el
95 Pls Candg & Jlb Sl Cndy age
S35 o oo b dgidle gl 5 bl (oo S
&8s 0 a8 gl sS4 o)y GugSae alal, (o
Slos 4S5 o @850 )3 5 Bl (50590 (0
092 =l md 009, (oo YU i 655 0
() ol o Srals
e Lo 4 > la CB g aS pdls o

300000 _

250000 |

200000 |

e |
=S 150000 |
100000 |

50000

0

= RV -9

09051 o
sl

e 25,5

s 05,5

xS 09 alpe dw 3 (ML) oss S gl =Tyl

WAY (355,508 o5l Ve oy 5o15ly ySaisja gle alan

http://rjms.tums.ac.ir


www.sid.ir

15000 _

- 10000 | [ ke
= e
SRR,

5000 |

—
7

[ (RS-
|

I st oge3]

T2 09,5

ras 09,5

09 >y a3 (ML) oyss b J5elS (50 =¥ o903

(oS Jlo 0 e Lo awslie o 0,0
b Ko jo 0, Sl glowdl g 0L slo gk
AV G Ve s lled lSin JLobs oo
b oy, as Lo oy .l oo (ialS as o
Ngd oo Loy (55 9,0 4 i oy Ve
A1 o9 508 sl sk Bl onl 0525
sbo Jobow Gale; L ol oo (o855 Cullad
(YOl asls b3, Ko blas g 053

Cdled Gl b aS oo Ol s 1 (S5
Sl Gl 38l b gtemsSd w09l (o0 olml (o850
FU crwl Kon a5 Conl (95 dutwisle JoudS
plodl 3l o g ool il el oley oy
S YL o o 0 cele pais Cowe ol
55,9 Dbl ol i sST Lol il
O Soe LR g o,le Sy Sodlad ok g Dol
&S =S o3lasl (YE) ol ol 5l i ol
S re Dglis 09y 987 )0 dede JoulS Ol
ALolsdl b J13) (65 g hlies o1y o 1,
95 o o oy el 90 Ly amy alolidly oy
=l L aoas ) g g ol lis (o celw
Sysan Sl Iasy 5 35,8 Sl
Cdled jlis aS wisd [ ases Ll (YVY Vo ls
sl Jo5 slasy jo Jlole il cely Sy
D58 (9> Srdes

A Do 05y 5 3 La S gl
9o L e alolidl ey alolddly b Ld)al> 5o
s 09,5 ;5 5 (S Zelu 95 b (L3 wany el
L e kol cms Alolidl b L) al e 55 s
sl plas 1y gyle mme Dl (amy sl g0

http://rjms.tums.ac.ir

20 e slds Kl s o9 10554
5 T2 09,5 93 3B Sla JoelS 5 gl s
Ly Jsd) S g i lien [l o e
D9 (am Sl 9o b o alolddl s alolBd
55 5 omatSgen Glime ;o )ls (G glis
ol ey el 53 Ly L3 el e 3 503
G s b ragh ol gl ot saslin
sl s pls—e Ly oS (6,500 G
Oolezs JLssd ls e ) Sjglgiles
Al o gumad el 00l 00ls plail Ly yo
aSog ol 3l S s ol bl
3 Sl plidl ez slatnclligd
30 Ceitred Aiibly e 0,8 sl oS slaws
li8l 092 rned (LA 55 e b Al
Slasi 5 S gilen Lo, raie ;5 5 by e
Ol gen clale a5 Jls> jo cansile oS
Sgu I me e al38l cpl Jg ails ali8l Ul
el U asllls oyl gl peizmen (0 F)
5 R Gol L g il (o ot (65l
1248 2l o yond b S aalllan i
€5 % Oy oo bl nl o bboglss (2> ol
(Sl yed ] Sud e oolaiwl Ol jas
o)Ll Lo Jogesl S (Solel mdaw 9 o>
VAV . ol ams jopine Wlie 3o (YY-10)o,S
Sy i)l el (8559 S Jlad AAY
o9 Solled slKin 04 oo (Erythrocytosis)
U aslys oo 095 o g o)l clale wgus
L s ol ol (VF)asl iol38l s o YO
05 In) b (0 42y O9> oS Sle>

WAY (355, V8 osla Yo o) gjl) ipSuidjs glealan


www.sid.ir

@ e Al SSlgp e auls Sy 5

Poikilothermic Vertebrates. J. Pineal Res. 1996; 20
(4) : PP: 175.

3. Reilly T, Atkinson G, Waterhouse. Biological
rhythms and exercise. Oxford medical publications;
1997. pp: 15-27.

4. Brun JF, Khaled S, Ranaud E, Bouix D,
Micallef JP, Orsetti A. The triphasic effects of
exercise on blood rheology: Which relevance
tophysiology and pathophysiology.1 ed,
ClinicalHemorheology and Microcirculation. 1998;
pp- 89-104.

5. Brun JF, Micallef  JP, Orsetti A.
Hemorheologic effects of light prolonged exercise.
Clinical Hemorheology andMicrocirculation. 1994;
pp- 807-818.

6. Neuhaus D, Gaehtgens P. Hematheology and
long term exercise. Sports Medicine.1994; pp. 10-
21.

7. Szygula Z. Erythrocyte’s system under the
influence of physical exercise and training. Sports
Medicine. 1990; pp. 181-197.

8. Carlson G P. Thermoregulation and fluid
balance in the exercising horse. In: Snow DH,
Persson SGB, Rose RJ. Equine Exercise Physiology.
Granta Editions: Cambridge;1983: pp. 291-298.

9. Rashida BhattiB, Din Muhammad SH. The
effect of exercise on blood parameters. Pak. J.
Physiol. 2007; 3(2):

10. Reilly T. Waterhouse]. Sport, exercise and
environmental physiology. Edinburgh: Elsevier;
2005.

11. Mccarty DA, Macdonald I, Grant M. Studies
on the immediate and delayed leucocytosis elicited
by brief (30 min) strenuous exercise. Eur. J Appal
Physiol.1992; 64: 513-517.

12. Prouvol PA. Escudo comparative da aptidao
fisica de universitarios de educacao fisica em cursos
diurno e noturno universidade de’ sao Paulo.sao
Paulo. 1984;pp:64.(Spanish)

13. Core CG, Hahn CM, Burge, Telford R D.
V02max and hemoglobin mass of trained athletes
during high intensity training. International Journal
of Sports Medicine.1997; 18:477-82.

14. Joksimovi¢ A, Stankovi¢ D, 1Ili¢ D,
Joksimovi¢ I, Milorad J. Hematological Profile of
Serbian Youth National Soccer Teams. Journal of
Human Kinetics. 2009; 22:51-60.

15. Ozlem Y, Al Paslam E, Sedat M, Melek B,
Oguz KTB. Time course haemorheological
alteration after heavy anaerobic exercise in
untrained human subjects. Journal Applied
Physiology. 2003; 94: pp. 997- 1002.

16. Ahmadizad S, El-Sayed MS. The acute
effects of resistance exercise on the main
determinants of blood theology. Journal of Sports
Science. 2005;23:243-9.

17. Craig SK, Byrmes WC, Fleck SJ. Plasma
volume during weight lifting. Int J Sports Med.
2008, Feb;29(2):89-95.

WAY (355,508 o5l Vo oy 5o15l) ySaisjs pgle alan

= segle Sl ped 5 (lgme b (Andod
U 5,0 = Gl 0 (Ss> sla Sl
oS g clady (segliie (23555 sle oo lad
S =0 5=t )s e pllw 9,0 VY o La oS
S SNy slasd Jalil s (L8555 slaceles
Cdled ol s ioli8l ol g oal Je
g 3825 (ol @l L oS bl oo (o855
G35 b 65 sle g (VF)adl e
YVl Slyren Lol

O ol lis bl yas g esi09,5 90 Annlis
5 72,8 gle Jod5 (& (s S gen e
ddr S s a 0550 olope (s i
(J=d ¢ ymal g ey A iy (g5l CJled
Al ads ME a5 ob len 5l 59> (5 ol
P (L Cansg 69, 2 osob; e,
leo i o sl as)ls 13U 5, il slacels
- 3 GENe Jte o (90590 w5 (S
59y lide gl celw jo oo a s 0 aS
59y ilie slacela )5 (nyed 55, » WSly
LA U

oo s5ler sl el e IS ek
Aol Gl cal (e 30,8 sla ol (go04s
5 Lo oS 59 g oo s Cely uizren
St (S g o0 9> ) Sgge slo SO
ol cowgad obojl g ,iST o cf‘)“"-’" S|
Ol ss 4 Lo CowgSd o0 #3598 -0)9—‘ Sg>g

Ol 3l amn alolddly 5 59 plm 4 457 Jge 90
Ol sl D9 o0 0010 G W05l 0 0l
Sle JoolS ;555 5 s wlaws )0 oad olxl
D9 (oo Sml )9 alaly 4y &S 9> nde

&Ll

1. Viru, A,Viru M. Biochemical monitoring of
sport training4 ed. Human Kinetics Publishers Inc;
Champaign IL 2001.pp1-27.

2. Filadelfi AM, Castrucci, AM. Comparative
aspects of the Pineal: melatonin System of

http://rjms.tums.ac.ir


www.sid.ir

leio.&a ) 6..\.25 oLga‘}SM == @

18. Silva AS, Santhiago V, Papoti M, Gobatto
CA. Hematological parameters and anaerobic
threshold in Brazilian soccer players throughout a
training program. Int J Lab Hematol. 2008Apr;
30(2):158-66.

19. Finni HuM, Sedliak T, Zhou M, Alen
W, Cheng M. Seasonal Variation of Red Blood Cell
Variables in Physically Inactive Men: Effects of
Strength Training. Journal of Sports Med. 2008;
29(7): 564-568.

20. Huey-June W, Kung-Tung C, Bing W,
Huan-Cheng C, Yi-Jen H, Rong-Sen Y. Effects of
24  h  ultra-marathonon  biochemical and
hematological Parameters .World Journal
Gastroenterology. 2004, 10(18): 2711-2714.

21. Karakoc Y, Duzova H, Polat A, Emre MH,
Arabac 1. Effects® of training period on
hematological variables . in regularly trained
footballers. Journal of Sports Medicine .2005; 39: 4.

22. Fujistuka S. Effect of 12 week of strenuous
physical training-on hematological change .Military
Medicine. 2000; 170(7): pp590- 593-612.

23. Bobeuf F; Labonté M, Khalil A, Dionne 1.
Effect of Resistance Training on Hematological
Blood Markers in Older Men and Women: A Pilot
Study.2009.

24. DeVries H. A. Physiology of exercise for
physical education and athletics. 2d ed. Dubuque,
Iowa: C. Brown; 1974.pp.23

25. Barcroft J, Stephens J G. Observations upon
the size of the spleen. Journal of Physiology 1927;
64:1 -22.

26. McCarthy DL, Dale M M. The leukocytosis
of exercise: a review and model .Sports Med.1988;

6: 333-363.
27. Mackinnon L. Exercise and immunology.
Australia, Ding  Park:  Human  Kkinetics

publisher;1992.pp.70-9.

http://rjms.tums.ac.ir WAY Cays N F ol Yooy g5l uSI."UH oglcalan


www.sid.ir

Original Article http://rjms.tums.ac.ir

The effect of a maximal aerobic exercise session in the morning and
afternoon on certain hematological factors in young athletes

*Yahya Mohammad Najad Panah Kandi, MSc. Physical Education and Sport Science, Department of
Physical Education and Sport Science, Shahid Rajace Teacher Training University, Tehran, Iran.
(*Corresponding author). yahya mnp@yahoo.com

Ahmad MohammadNajad Panah Kandi, BSc. Physical Education and Sport Science, Department of Physical
Education and Sport Science, Tehran University, Tehran, Iran. ahmad mnpl@yahoo.com

Fereshteh Shahidi, PhD. Assistance Professor of Physical Education and Sport Science, Department of
Physical Education and Sport Science, Shahid Rajaee Teacher Training University, Tehran, Iran. Fe-
shahidi@srttu.edu

Behnam Masoudian, MSc. Physical Education and Sport Science, Department of Physical Education and Sport
Science, Shahid Rajaee Teacher Training University, Tehran, Iran. masoudian_b@yahoo.com

Abstract

Background: Physical activity can cause various hematologic changes.The purpose of the
present research was to examine the effect of a maximal aerobic exercise session in the
morning and the afternoon on certain hematological factors in young male athletes.

Methods: 20 athletes were randomly selected from the students of Physical Education in the
University of Tehran and were divided into.a morning group (N=10; 20.9+0.99 years,
67.35+6.27 kg, and 180.4+4.28 cm) .and an - afternoon group (N=10; 21+0.63 years,
67.13+£9.13 kg, and 176.9£9.01 cm).The morning and afternoon groups performed the seven-
station Bruce protocol from 8 to 10 A.M. and 3 to 5 P.M. respectively. The present research
is quasi-experimental with a pretest-posttest design. Blood samples were collected from both
groups before, immediately after, and 2 hours after the exercise. Mean and standard deviation
were used for data description, and repeated measures ANOVA as well as Bonferroni test
were applied for hypothesis testing at the 0.05 significance level.

Results: The result ‘suggested significant differences in the levels of hemoglobin and
erythrocytes of the two groups at different stages of blood sampling. No significant difference
was observed in the level of hemoglobin and erythrocytes before and two hours after the
exercise. Measurement of the level of leukocytes in the two groups and at different stages of
blood sampling indicated significant differences, and both groups showed significant
differences in the level of platelets at different stages of sampling (p<0.05).Comparison of the
two groups revealed that there is no significant difference between the morning and the
afternoon group in the levels of hemoglobin, platelets, erythrocytes, and leukocytes before,
immediately after, and two hours after the exercise.

Conclusions: Based on the results of the research, it can be argued that a maximal aerobic
exercise session in the morning and the afternoon changes the level of on certain
hematological factors, and that the time of exercise has no effect on the amount of change. So
for having an ideal feature in hematological parameters, which play a vital role in tissue
safety and oxygen supply, should be considered in the performing activities.

Keywords: Hematological factors, Maximal aerobic exercise, Exercise time, Young male
athletes.
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