VP Y[ AITY 8l 50 &b O3 (P90 dunteis Sl 1 polke oGS b gy ole alo

L2 AL FAL ERJeR O T 1 VFeF LT coiad o ylos cduw g (o 0390

O kS g3 (o gl T3l g 30 (S0 glio (9 403 A Culd pil
Cobid oyl ylow Ao & 308 JS10 9 (59598 gilod ¢ Swoliyd oot
Y&y

U PP IR SPRA [P R IO E SRR ROV N K PPVY |

g5 Ao
Soglio oy pod dlae i il pols adlae I Bue ol onl ol Cobo [0 Sojgles 0en sla el )l DS taoadie
il Voo cobs (hlew ainiion ©)08 25he 5 (Sjalgilen ((Snliadges Slpnss p (onSonls Lulps )
Cudgazte b (Jeglie (p yeS 09,5 4w )3 Vg5 Culis 4 Mo Jlo TV 5 090 langs 9 (0525 £95 5] anlllas oy 3 B39
RThongrr 05,5 slo oge3] ainds i J ;535 05,5 5 (RTnongrR) (55 0l Cusgaze (9% s RTerRIGs> b~
5 Seslusgen sloasls g puSojlail wls, gole Su5; 4 wae pl 0 JS 09,5 sl Sogesl aisges
ST ) oS (5l 55518y Al S35 gy sl 8,8l (a3 il 05T 5 oy el FA 5 B Sasyilen
W35 P 09,8 4 Comd ainien 508 Al 4 e 95 Glom Cadgase e g b (Sheglie (nyed il
, HOALC (P<0/05) cusls (s loboe 2als da 09,5 plu a5 Cacd RTBER 09,5 10 Jotaw (55 ,Lid 5 (P<0/05)
(_g)bl.’u.a Q...:l)sl Lmo”f ﬁL.; & Cos RTgrr 05; 5O Hb 9 RBC )5:25[5 .(P(O/OS) ols Lg)‘ob.m u...::lf RTgrr
(P(O/OS) slo ul-MAJ ‘) u...:alf J).».»S 05; LY g.,u.m.\ RTnonBFR 09)5 o L)5'> )Sj.lf (P(O/OS) I K
ey ol st pas o @ 053 Olyr Cadgazme by o ©ad b seglie (el izl i S A
slasslon 590 5l 6 xSsla )3 43S g e Bosle Wlgioe (SN 5 (Sigdgles slaatls (S g (Seolindgen
b (siaslin peyo sSele 5 (gt e imesin <5 lyie 42 5 A2l Togi o & om Glless 55 B p il
Dles (6 Sty Dae By 5T 51 YL as
Vg ol 09> S35 093 Glz Cudgume At Spud « eglie 1 pe3 i glS sWolg
IRCT20130901014540N2

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

Ol p oS g bulpd )5 Jieglin (i s Cuid il . Laie Glodde wlrw slgoes! well b LSk gl
S (Bedo wnpd (Sdp pole olRisly iaghy sele alne ¥ g98 Cabd lhlew ddon W08 JiSlas g (SSgleilen (Soladgen
ATFE-£Y (A YY O F-F

0Ll QLS (GBS 8Bl ( Slusl pole BaSES1s ¢ o209 pole 09 8-
Ol Ol M5 Ol pes (Slinge S DS o taw 335 pole 5 (P2 Cun ) 2SS (yD 09 S () poie 09 ,5-V

Ol OUBIS (S 5y pole slEES1 (S gl p 238015 ( AEELe 5T pole 29 S-1
AVPIYOPI DY & sy B93ine Malekyian.e@gmail.com : Sy Sl Cay « = VOO + PYD 10,85 £(J gk diawns 93)3k


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OB 9 (Sud (lsho axfl -

2 ke SIS oy 0 Sdee e p odle (L3559
2 955 Glrasly (F) ols 55 ol 8l sl jois 5 Sedles
(ol S len G35 5 Oloyd (opSie Sy
Cl ools lis Sldllas (F) 048 o0 928 Sdglio 5 550,
s g Slld (Sdglie 5 (Sesluogen Sl oS
ST Wil anils sezg alal) 5> 39955, 5 S8
2 sy Sl it slaoged Doeadly 5 SawelisS
5 OS5 () Cenl oad Gupel o5t S35, 5e
oy 090 srhie Ollllas jo wijlas B S o aS gol
shls ohay,s a5 cal ools lis @l wilad s 13
&rwS Het 4 Plasma volume PV (e ab;jeSn
Olye & a8 (RET) (saglie (o85,5 Sl ped (1) st
S a4 webe bl 55wy b (508 Sy el
SOLT Gl sl we s sldSe G ose
0uds o LS55 iluoslel (gly po 5 o3 lower
ool 595 5l 65l Caz 50 Wl e a5 (F ) +) o
5 oly gladsln ;o jsbipen 5 (ae w2 (il
5 ez (DD () 0) 09l colaiul SHlac u_ég)ﬂ 36 i
e g b o 1S5 slow s RET Lol liz] 1SS
Syl K0Sy b (S5l bl b e ol ol
SFlil o plre 4 RET & (Sgpe o8 slagaly (V)
it slaglon 51wl 5 adsl Ko Gl oSee
gl a5 Slilas (OF) col ol 4§ L s B8
Wlosls slas wilosls J1 3 sy 0,00 [, RET & SG5elsilon
slsls whaw 4z LB 13 cel RET 0,50 G o5
Het) oo S yilea 3 (HD) 1055500 RBC WBC)) ain
S gl 4 9 039 LIS RET @ ooy )0 s 5 998 o0
SIAOY) ol @S5k 6 )0lSe, 4B Yo 5l ey (2505
A= )y90 el 43318 anlllan 550 53 RET s wily
Het o Hb polie 1o (6,mdd mn a5 Widged lo oS 4
OF) ois ooalice RET aian VY 5l s @l e 01,81 50
Dl a5 Wy 15 el 5 Sl alingba
o s> oo pe o HEt 5 HD RBC ol 4 (s,lobins

VFeF LT ciad oyl cduw g (v 0390

P sk 4 &S Sl (59080 5l lala (s59ls5 90
Slocesgizme il cow o SVadlyded 5 095 5, 2
(o soee j5b ) Plasmalendl oS o 55 o3 oads Jloe!
il e 9> Lisu 90 Hematocrit (HCT) <o Ssles 4
Ol e ,o Stem cell by Jsbo byl aes Lis as
Sho sla]elS I JSate g9 CoSgiles () Sl
Red RBC) ;.,5 Jsd5 White blood cell(WBC)
5o &S anilb o Platelets(PLT) les™, 4 blood cell
sl b sl W () ames el Lewdl
b ahl crl il ol 0l el ol 55 Soigle gen
78 S delS aoad dbowdly lacisn o Soilon Jol
2 bl Glaglual .l 508 laJoulS IS8 i
9 Lol 4098y b5 BB ek @ la el )l ol 51 S
alis opSege (V) aws o mlidl 1) WBV) 5 IS
gl GRlP 1) wibior G5 SIS e (mlBl cubs
b ) g S e Cde |y 58 JolS slas SIS
(F) wvdoo i G55 505 59 ousn |y 08 sladelS
ol Bl s 503 sla ol slaely (n e 5 S
Ol A e Al ey il cde (F) cunl WBV
Trog o b SladslS Kb i el 5 gezs i3l
4 oS glen gubo oLl jo nl  ogdle (V) 0gb g0 o0ls
) o258 Sg) (S nge B o)l s rdidsds lidl
dgis c0 WBV o138l cel 095 g a4y a5 Cewl o0l ylis
Om 85 Sl walb oyee 1S gedee (pl Geizee ()
Sl 292y Gike alal) S99 000 5 gl 4 ol
A wms e lii g wms e a8l b mbs Sl (0)
SrSojlal oadarslis sl by, b oS (gl 4 Comli
Dl e (Sen 93 S5 ajeSmy b wedioe
Wil ppglie edgad] 4 Cond Jlom a4z p S5 sba
@Vl polie mizea (0) Sl SYL G jeSa
s G L llen cpl jo ead aljoS S sl gen
phie Colled L(F) sl 0l S pe o )| (603 JSS

O3 (Bguo st Floyo = (Sdilagy Wloas g (S pele oIS Ao


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

2 09 obyr Caogase b oolpen o5 ool L LS~A5L°.A

Ll 00l 1,2l So5elgigen ol s

Bgod il 009 ¥ g9 cobo lhlew ;oo asllas ascl>

loolSile s 5 sjlome (sls a5t 1o lsSE oyl 5l axlllas
oS wiloss aildbogls Al (LA bias o Ceblagy aSad
walllas 4 39,5 Lly s Billas 5 lle Condg oy p 5l
5 0) slem TV Gaiow (nl 5o ol po wload ol plicad
£V 8 ol 000F 2 UY i) Tes calys 4 M 3y
Sy 0358 el o S sk VAZ VO/F 155 e il 104
B[V S 505 590 5 quyerte 2 pSekS YR 20N
G99 L (Shaglie (n ped 09,5 A )3 (Bolai &jg0a (4T
39y9 SOe WD e 705 09,5 9 (95 Gl Casgasme
2 lagoges] jpax pas ol iz gib a o oges)]
L (late OMs pae cp3l olo (2d o (Soglie (o3
Il T le il DS > gl sl (e
e o5l ME Lels (5 SeaSl (55l alox
ECG pue 5 clmy @lom (ol plo)l (o)
anlllas 4 Lo Gogesl 99,5 llpds ;00 5l ailige (xeb et
Spae pas i g gl g5 99 5l e pleajen by pas
5 NSAID onpl Jio (25as lag)ls oy
(soal g Ssie o> (5 ke aisle .ol 054 Clopidogrel
slafoSe (S ol slasords Srae Bow ueiS
ol et ol ((Dlae ol (Sleillas glagls 5 olie
Sl pes bzl Jlis @ (ade b (2Bl Sloso 555 oK 4
og Gkl gossil zs sl I sesli
b pmasie S by aalllas 4 09,0 5l LS b oges]
ok dalllas o4ly aasie S dwll Gyeo 40 g 0 glie
5 Sbiy Al 5 Ceodls anlidny andr S 5 o Soges]
claol 1) oyge3l j0 8 0 alblET abcols, p8 pizes
Slad>ye o 50 a5 ab eols flinedsl pl LT 4 g Wioges
P Oezee Sgd o)l Gedod gib cal 5wkl oe aslllas
slp Gegn bl et 9 Jole 4lS ad> Geen

VFeF LT ciad oyl cduw g (v 0390

(o9l oy poi 9 SOl lon Ol ks
3,5 0929 RET lams g b3 (el 3y g 08,5 (0 ped
sloss (aas A) woglie 1y yed Ay S (Jlepl L .(VO)
bl Sl o ;) (Grmwgdd sbracgere ) iumwsS)
9 oagbe (VF) Ol udS Plipee SyeS VWS 0
L (Shoglie (2 yed 09,5 3,8 (855 095 asllae )3 ]l
(oml ool b G:.”Ls.o eyed 09,5 b aolae ;o YU o
2 Oemzed (V) Leo e olis 1) HDALC zglaw ds.ps
aS Wlooges auli |y g050 cpl Lo 5 J Ko lanillas
Iy dhas &,y08 § SeomdS 08 ol Swglan oy el
599,95 (VA) widy o0 090 ¥ 95 Culis a4 Mo ) jles o
Sy p o (V) ohlSea 5 cngpl 5 0% GlKen g
Vi S b eglie (1 ye3 45 Wis,8 slpiing 355 5UTLs
Oz bl SelS JS Gl o Jele ol S
oglie op el 5l i 1) SMae &ja8 WJle e o8l s
gy dden addllae L (V) doo po Gulidl o5 Cal b
5 Seelusgen Jalse p (LBjy Oloyed U ey o
€9 5l i sloasly osse 25l 0 i (Soidlgiles
Oezed ol oog ol olBl o seglas L sleliul
3 Ot cedled wilgs o Yleim I WL ol b seglie Ol yod
G Wlg o Eaoge pl a5 Bl alils oljes 4 1) SN 0>
Sledbsl g, ol 5hadl ubs plhlem ;o Jlaie SO olge
Som Siddsisen 5 (Seoluogen Slpnss ol (S
P08 ol Cedgame b eglie (pyed sl
(b Ohlewm jo s 3l o)l 092 sl slacixes
R3S 9% 8,5 50 g 4 jay8 sl JsdS and LS,
Yl YU @ad b Seglie ol S8 sgw 5l g 05 oo
Sloyed sl S o wais 1) 508 oS L3, ol
Slgi oo (57 Oz Cadgazs ol jem 4y o5 ol b Seglie
JA ol asls ol yen 4 1) Y Gl b (Steglie il yei T
s o Olgie 4 Jeglie (pyed gl Coeal ply
ol o OMas 85Tl 6 pKi 18 9 9l e Sloy

RS 80 gy Bad b ol ragh (b slaciass

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OhBwes g (b (s LSlo 4yl -

Ol Cadgasme olyen & gily 0aiS L (Sheglie (p yo3 atin
Cudgume b (eglie (o ped JSSgn waisged 12l 1) (9>
F 0 3IRM sopo Ve o b Jol aan ¥ 50 95 b >
olyor 4 (6,1,S5V0 Cow dws ;o IRM wo )0 ¥+ L pgo alin
Ol Cesgazme w38 Ll S o o Col il 4B Y
P & oaiS dgamme SIS L Sl len alae o 55
9N D ygods 05> yie e V00 HLAd 5 e cSle VV/D
ot il ol 53 5 Jloel i sb JlogsTs sle s
logosesl o wsS B 55 Gl Cusgume baces
) o el FA 5 g pad Sigyy sl 51 S8 el 095
b oplid g Gl lye (JSSon sl el 5]
S e A Sae l p0 7S 095 slaGogeil sy
Dbl gedaie i ped el g Wogad JLio |y 095 (sole
bbb Ojgonr )b o35,V 0 sl Ojgod i
Sleixl Slpss 5l g ad,5 blsjl of eolgls L &’"5‘}1
Ny i b el olem Ml (rd 5ot Sl ol (S
5 dlg e £98 4 AT W slagls sl sl g yleyo
(O J58) asile; Cod a g gz wil 105,00 Clides s
S0 L el b ol e
Coglee DB 4SS o IR.KAUMS.REC.1399.035
08,5 Co BIS S psle oSl g,
Jove S isnd 55315 L o G95031 (339 5 BMI alns
Bev cBo by pSshS V0e b b ol oLl cile YAS
5% 03l (ST (g Wl ke (pteS Ll by )8
935 & Jate miwad b 55 98 5 SWS (e g 9515 Lawg
055,58 S g a5 b el <) o b sSie
£ Sl )3 s ez gl 4 D90  JLS 58 lacews
ol oS S e pSell s (6 Seilal e
GrSoill gl s plnil Wl ke o eS b g SECA
el by 0B oolial ly S ( Sz p ) N L
Sldiges el sy WHR (S 4 o8 L 0,5
lp adBs ;o 590 Yoo b jen il olfiws 3 o>

slos ;3 9 235 )18 (So5 polie plo jlLedl (sslulax

VFeF LT ciad oyl cduw g (v 0390

0355 ¢35 8 ipm) B G0se3l o Shy g £ b b doges]
b oand> 50 50 o goge)l o 305 cd WHR (o
GrSoslwl ez g geglie (nyed SSSsn sl2! Uolie
& Gaze dudz g0 pl jo 0l Les] ancios Oya8 iSlas
o b SESS da Joge;] ded 45 o, Sl oyl
R0 ol Cadgamme (o 9 b (Seglie codlad (ol >
szl G,y b G,L.WT 3 8 ande e g0 thsbyoji RYIVCR
P & eyl JSsn ! Sludr Jsb )0 5 g e
b (gBgs 5 Siyimor oSy loz) Mlae slaog S (555
o 59y S e WS n Ly g bl 2SO >
8,5 (i bawgi Fogej] o ln sl o5 > ;5 IRM
one-repetition maximuma.-is ,,5 <6 L IRM o
SRV K CINE SRR TN AP VR [PV APE R FCEL g0
e (St J9o sl 4 b S 5 L ioges]

(F) o 8

[kgj=i'+ ade 43ty

1RM =
1.0278 — (0.0278 X ss4=)

P2 g e )0 dud> 90 Bjg0 ar aiha A (p el 090 De

1859, S (S5 S Nged g Al Ve Se 4 Al
b 3 ot el FA 5 (sl i) e Al ol
Slsl cels V2 BY 5l am (el ) piie aas
O al>ye 0 50 g pbxl oKislesl Joe jo Laastie lawgs
4 PBoe 5 Bl o] (S dlml G (53 s
09,5 15 Oyl Db b aBS s Gy neS by )]
Mgy 4ap 95 0 (53 by Cadgame Go (Seglie (o3
[T WA EIYA RERYA RERCIPVEIP VRN I S VPRI N St
5oV VY N0 Y LSS ol g A )5 S,
5 Js) 4t b sl akdo ) b 10 ol ooy b LSS
el FA 0 Lol oo o bl atin g0 sl aiido ¥
WD a8 g Sy aigel (el e 3Tl

A os3 Ol Cadgazme b Saglie oy 03,5 (sla Soge3]

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

5 S5 sbparli 5 Jolor 85 15 Ll g i
Slr )5 ol sheoss bl slagis, B e (SaisTy
sgbs, 5l (22 G Olere 4 bedls 3gr Jloy (o)
A oolitwl ol By 5990095 ygge;] ;o solitul 8,90
ol 5T 51 (oS slaysS s alslas 26 oy sl
il Ogail Caled o g o eolil (298 o Jele L
20,5 Ol Wog S o Dgles 40,5 asuine g LSD
5 oaliind SPSS22 (oLl 153l o5 5l sloesls )y g
s P gl gla b ples gl s olline peba

RO 4

soglio oy 303 9 S 5glgilon Ol puds

SIS 5% Szl 5T (gl gl 4z )0 Ve (lets
oy a4 a7 5o Jse e cens p LAL 3SIS olan ol
0 Colus b G 0] 4525 csle Diaplus cus L) 15V
OmslSyen w3 )S GpSoslul Gl pws o e e
ol b ledl ol YUl olfiws Loy ali ;eSS
g o bl gy 4 5 o Selen al (6,5 o3l VY
W8 s cpls Cole Ul e K5 led oKiws lawgs
HCT MCV S5edglen slo asli o 2SO slaws o,leds
30 eslawsl L ,MCH ,MCHC ,RBC |HB
3,90 oply eLe Cell Counter(Sysmex K-1000)sKws

D3 3 ek g 1) S

s Sl e 35 P

]

‘ el gl 5 ¥

V—I—I

[P RS

ol s et I
s il IRM

‘J,m,a,m-

|

‘ bt 10

Tl el pas 5 1Y

l—l—l

IS QUL
ol s Card P
5ads =1 IRM

o e s

sins

ARV e e dseal 16

JFERT

e H cs ol

PR

oz Sasam L (malie cuet T H NESET

S

b oges] bl oS5l ¥ IS

VFeF LT ciad oyl cduw g (v 0390

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OB 9 (Sud (lsho axfl -

St Gm Grized (7 oged) (P>41:0) cily vg2s
Cadgaze (e 5 b (Seslie (nped 09,5 0 HDALC (S5l
S99 (5 le Dglds J7US 09,8 b amalie )3 (9> L
yitn il e J S 09,8 j0 ax ST (P>4/40) cuslas
o yes 09,5 90,0 HDALC &l s crs ! 0 odle g
5 4525 gl (P>+/+0) cuila se2g (g boline Dglas (5
Ol i o a8 3l L ode] Cawsas slaools (g kel o
S 09,5 5O (pyed alid Al w93 565 S0l
S 098 4 Cad G55 Ol Cedgione b (Segli
elie (payed 05, 4 o Lol (P<e /D)l il
Cala gl SgliS e Glyr Cudgae g
Osn sl (S 098 5 e S5 (P>/-0)
olad 1y Ghals J58 09,8 4 Cod 93 bz Codgacme
Solel s g a3 s (F Jloged) (P<+/:0) aps oo
Sl Olpnds o a5 ol las sael Casay slaosls
S 09)5 5 Gaped aie A Sl aw (Jsteen (95l
Seglie (e 4 S (97 Ol Cudguze b (Seglie
Syl mals JyuS 09 5 (93 bz Cudguze (e
Obye el a5 ol Hlid ks (0 Sloges) (P<-/+0) cdl
soglie (2 ye3 09,5 53 (nyed atie A 5l sy (Sl mal U3
GRalS 7S 0,5 4 S (55 Ol Cadgase o g b
o (P logad) (P>+/20) 0su Jboline Lol ciils (gt
aiia A 5law HDb gRBC (5l &l poss 0 a5 0lo jlis
05 Obr Cudguze b (Seglie (nyeS 095 )3 (npeS
(P<10) 2l (g)lblime (Hl38l JyuS 09,8 4 Cand
09,5 30 o HD g RBC Gl ol lis mls iz
032 Jloline (53 bz Cudgazme g g b (eglie (2 peS
Cudgazme (Hady (swglie (p pad 09,5y Lol (P<-/+0) cul
s 2l gblae pews J7US 055 5 0% Ok

Y gA Jloges) P>+/+0)

VFeF LT ciad oyl cduw g (v 0390

2 JAS s Gt gleegS o b dogesl clasie
5 bl ses] gl el o ools i Sy o
A s @25 095 90 &5 3l Glad ) Jouo )3 ead
5 wog GleSy by Sl s (S pegs T e (s Ll
Jsaz s (P>+/+8) wii sanlioe il oy (6 lolins cglis
5 o 5d 90 ojll Slee Olyes o a5 oy LAS Y o Lo
el 09,5 )0 Gpyed ale A Sl am el (55 )lad
Sglis S 09,5 9 093 Ol Cudgazme g g b (Sheglie
opdle (P>+/+0) (P=+/F) (P=+/AR) Ceblas 3525 (s, lolins
99 5% Jimld o )lad g oSh 590 ojlail Bl ks o Gl 2
P=V/++) cul oezg gyloline Cgldd o ped 05,5
590 ojlwl wlpss aS ol lis b cw)p mls (P>+/40)
bl S5l eg)S A oy Jgtelis (g5 lid g oS
Sy 50 ¥ Jguz bl ulul 5 (P>+/40) 545 ol
HCT e oo &5 0l sanlice (29,5 Ol
oslis 05,5 4u ,» ;3 MCHC 3 MCH MCV WBC
29,5 59y Slpts bl (P>+/40) 5,l0 52 (5 lolae
L (Soglie (nyod 09,5 ;0 pite (ul 45 0l (las 2u Ssilen
sl plas ) bl mlBl o> Gl Cesgase
sdal Cawsdy slaosls (g,lel o g 4355 ol (P<+/+0)
A dion a8 SSlas Sl Ol s oo oS ol olis
Cosgaste g g b (Faglie (nyed 09,5 )3 (nyed atin A
97y 5 loline Dglds 1S 09,5 b analie o 3 (L
295 09,0 Sl e () loged) (P</0) cuils
«s)lel k3 51 yed 09,5 90 50 aldn ©jad iSTa polie
b cioglio oy yas diin A 56 )y (P<-/+0) 551 loline
ols las (PLT) besM slaxs 5 b ,> Codgame 9 g
Cadgasme (i3 5 b og)S 99 S olaed Ll (e oS
(P> 1+ 0) wuis ssmlice (5 oline Slis S 05,5 b ol y>

Sobine Dslds 13 (g yeT 09,5 99 G iz (T )l0ge0)

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

soglio oy 303 9 S 5glgilon Ol puds

B85 Sla 5093l (il F Lnecdl zl) G egg T sla Sy i) Sy

/70
Nias
-/va

-Ivy

<IYA

axyV-y
ARVEE VNS

VEREDF/FY

\AEARVAYS
MIYEYY/AY
YV\2EE/VY
ARV SRVER

INTAEAT AR O+ /A% [PV FHIVEVYAN () oy

A-1VAEBV/A- A\YHY /Y YEINOEY -+ /§) (0,5 545003
VEY/) + £VV/AY VOAEEY /Y- VORIV FIYE (o gils)a
Yo DEYE/Y- TYEEY VAP YT /YA 02y el

(2 7o 3 p55kS)

o[£/ - o9/ 8 o[-%qY/. 8 O & jeS 90

Gebd sla e ((SShe E Lrecdlil) polie ¥ Jguo

Yo£) .Y EANY SER RESRE \WEY . o giils) w5 590 o3l
YA £QFA8 YALERFFE YALEVENVY  FoNEeYee YALEFFA- HCT (%)

VAR ASY AV CEFFIRY AFAZFFA- AOVVEYYINO  ATNFE T (g yie L) Jsials (e Lid

Y\ 2¥7/A \AEA AN Y EYO/FY 7l £4Y/qY 7l £AY/QY 103/ ;dy,5)WBC
AYIVEYY/-Y YAIYEQF/\F A IYEAANA A [SE2Q/A- AYIEEAY/FN (Fdg9MCV
YANEST/VY YZVEOANY YYVEEE/NY YZNEYA/Q - YY/VEYY/EE (p,5 552 )MCH
YV Y IAD YY/-x£Va/9F YY/-XYOINF YYNEYS/-Y Y'Y/ £YF/AY (G gwo » p,5) MCHC
DLJ.«:l._L‘!

1200000

q10cv0cv[vu

9, 500000

3,

= 60,0000

Joe Ae)

%2&*0000

= 010000

sl e e ol Sespiem b slia s

05 Olz Cudgazme ek o b Sheglie (el am g L3 IRM (o il Gl o) oSl o) logei

P<140) J38 09,5 b amolie 10 (o lolins gl

VFeF LT ciad oyl cduw g (v 0390 O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo



http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

1K 5 (b (leSiho agll

4350 4
400 4
330 4
300 4
250 4
200 4
130 4
100 4
30 4

(a2l (la jo li) oS3, ol

O sy,

11

Js Gt s gl gl

e

14 -
13
12 A
11 A
10 A

2 4
74
6

() kSl gy Fgan

4
3 4
2
14

0.

11

J=5 saslde e Susgama b el s

ook

0955 Ol Cadgaze (9 g b (Steglie  ped 5l g 8 HDALC (s lasbenl Gl milt) ( Silee ¥ jloges

200 -
180 4
160
140 -
120 -
100 A

80 4

(2 s se hoe) Ll g 35518

20 A

B8 B

s

gl el gz b caslis el

o3 Dl

09 Oy Cudsase e 9 b (geglie oy ped 5l am g LB LLSL e B (o lasbinl Gl eult) (Sl o jlogel

(P< 1+0) Uy 05,5 b aslin 1o (5 lolins gliv

VFeF LT ciad oyl cduw g (v 0390

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo



http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

(Foglio (32 503 9 SQ5elgilod Ol pukd

OL5 W,
160/0000 4
140/0000 4
3
~120/0000 -
BN
21000000
i 80/0000 4
:{‘, 50/0000 |
40/0000
4
y 20/0000
< 00000
JEFA R o33 ol Codaiomaly Taglia 1y a3

08% Olyz Cudgame (e g b (Seglie (el jlan g b3 Syt (55 5L88 (0 liliwl Blost) . Sls 0 loged

(P<1-0) JysS 09,5 b anglie ;o (g loline glas

0158,
120/0000

110/0000
100/0000

20/0000
$0/0000
'L 700000
A sou00
:J 30/0000
400000
3010000
2010000
10/0000
0/0000

cmglin ol 09 o St b aglia et

09 Ohoz Cadgame (e g b (eglie (e o g B 8 (L o (o lailinl Gl Sibe o loged

O,

60000 Chart Area

30000
40000
30000
2/0000
10000
00000

el e e ol Cuaseona b Teplie

RBC(mcL)

05% Ol Cadgae e 5 b (Sreglie (2 ye 5l am 5 L3 RBC (ol Bl o) (0 Sils Y jlogad

P<120) JyuS 09,5 b anslio ;o (g lobne glass

O =/,

18/0000 1
16/0000 -

SF14/0000

fi"llﬂ)ﬂoo 9
10/0000 A
80000 4
§0000
40000 4
240000
00000

el s os olr cussee b Saplie g

09> Oy Cudgase ety g b geglan o ped jlam g L3 Hb (5 laibenl Bl pzslE) Sl A log0d

(P< +1+0) Uy 05,5 b aglin o 5 lolins glisse

VFeF LT ciad oyl cduw g (v 0390 O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo



http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OB 9 (Sud (lsho axfl -

SO S alae aSol 4 axgi b (YF) 005 oo 9> W8
9 u.‘>5.~u qu}w.a‘ L u.ojl.a.a bl.’}u‘ 9O R o..x....Su.....u J.ALC
Slr 23l Giiete (HDALC) alijsls (aslSson
Looad a4 g sl oungV¥sb 0 Sanls Jus
295 0 9 CVD) (508 sl lom oobis olilas
polie 5l ool Cawsay s Jdow g 45520 (YY) el s e
ade Al aw ead sdalie Ol aS ol olas HbALC
JAS 098 b ol Cusgazme 9 g b (Seglie (o yel
5 HBALC polie fyumed .l cula g lolas wogles
Sl (g i Gl (G pe 09,8 90 A S J7US 098
ol axlllae gl sl ;5 391 (s, loline wig Lol L jl a5
JLis & HDAILC o (5loline puss poe (goante Slallas
e LL(YA-YY) Woges (5,155 1) ceglie Ly i (2]
Lol ol 50 (YY) wilosges oyl 1y Sglate ol 55 Slalllas
9 G&.AgLQA w‘).a.t ole 4 a5 wols ULMAJ u‘)ls.o.b 9 Jg;
Solae bl (YY) amo o Lzals |, HDALC 1w (5jls0
oS 4 g oo |y HOALC Fghaws ,is pae o)L 0 Sllllas
0098 B L g (can F-F L ada A) (500 Soe 09
pAe Sy oo B 4 (VF) ol cos Ol e e g Dl
oog obsS b b e 5yl aslhas o e ls cpl e
et poe ;0 Wlgi oo a5 (6,503 masliie Bl (2 yeT 0)93

059 s poe asl o oasb i HDALC (g)blas

sz 095 U 5 03 535 55 Slymeis 3l Lo ioges]
el Saglie o pes (T0) wdbigo SeomcdS S/ S5t
55U o)l 092y Jlaim! (pl aS 0gd o SDas ooy iul3él
wsl asls HDALC e 5 Do sVsb 0 (5)lobae
Liye HDALC (2als b (Dlas ooy (ualil o5 (s5bay
O Oglaie gl jo Wilgs o a5 (6,550 sl (TF) conl
Gl grsle el (Saglie (2 pes Sl JSS g5 WSk atils

» 6l oml ol b ceglie (el a5 Conl 00

VFeF LT ciad oyl cduw g (v 0390

Sl Jgone lodeog I 51 (S (G cdlad 5 (855

5 055 SeelS JRT L O 2)lse (20l 5 Salis e
3 BSHsbar wibise (Soeld GlayeSlh S, als
Aslas SO ogleie a4 Shiy i csounie Sllas
o0l o)y (Selplie 8 Slaasll S Cuz (Sleyo
3 Sl 4 i slahg, g5 4 axgi b Ll ol
5 ok Cupde Gl (RS gy e Gl Cee
Mo Ghlew ;5 (Sjglgilen 5 (Sealusgen lpnss fagh
L seglie Oloyed a4 5,850 Jlis a4 Yeg cobs @
B emar 090 097 Ohz Cudgae (g g Cadgiome
30 095 SelS Gliee aS 0l LS yols adlhe mls o8 S
Lo el ol J5uS 09,8 4 Cund (Soglie 02y 09,5
calis s S8 s teglie Sl el ety liios gl
FolS Ol 5o Cude Dl (YY YY) o)ls Slgen Yo
05> S Ol (2l 5k iz (gmez BT 51 30 55
Sy e BB (VF) adlige o35 Sl Cugi 5o b
S ok polie Jl 4y e a5 5)ls (dgadl 4t S
sl b YD) a5bse g5l s S Jsbo 00 4 |,
Sial3dl 00,5 a8 ohlae o GIUM e 35,5 culled
redglie p dondl Joo St o Gizres 5 Whios
a2y als 1) FBS 5 HDALC wilgs o 5 0gi00 Sol5
2 0T Gy lasnl gezs 0l 0 o Sldllas (YF)
zhw 4 Glutd Jasl os Jise cel Sae slo sl
SRl L s Sl GSee nlply 0gde Jsle
colsls 5 byl a5l wmyzr gl Ol
ol Sbpudle o 5l (YF) WS 5Tl Dlac
el Jae I3 & 55 3S5IS mdstlio oaLiS elas
s 51 S ) 0,5 oyl padgedl (sl JUSims Lialdl
o5 idgy lyow Gl (SondS S
R oS wBboe BileS e n ol s 5 (g
oalS 4 e g 0yl dsudl Gl JLKw Jll jo swlal

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

Cudgize o (Seglie (el 09,8 4 e (595 0L
e S 55,88l Gl S e S 5 e Ol
Sy g0 ALl ope Jole SO lsie 4 SO Lge (S
5 Slplie zolw o 1) gonsie Slpds Wlge oS
1 estael Sl el (SKae a5 (F) 05 oyl Sy5sdsn 500
S asl asls e 8, 5 (Sidly, slayll (S
338y 53l 28l 4 (Sl 5nST 2 Wi on ki j5boey
S wisged Gy YN8 Jlo o o Ked 5 el (F)
docdly jo et clale ualS (Jlio plgie 4 (ouS e
pn Sy ol ol e glyie 4 el
0l (Rl 4 e (S g 56 sk (FY) 090
OST Jo cod )b (FF,F0) 958 oo lacurmg o)l @ozs
O 097 e ladelS ol g slSsen bl L
Ol )0 Sidlgilen la el Cueal 9500l 51(F) 09d o
oA i o @bl Cals 0 g Prae GheS]
30 09 S 5 aS Wleols lis 6 by Slaslic 05 o
ol gobw o el () WS (oo soti (S Cled
Jbé slacdl 4 ST Jlatl rals o Wl oo b e
ol (FF) 098 JUad Silae (s 50 ()5St 2
Silsre plES 4 JWd Olae (Sialy (s 53 7S]
WF a4 e g 00 fdo ) 055 ey 4 09
29 698 G5l pBS AS izes g Siier SESYo
Ol gy (FF) 05 o0 [I05555 lzl cdl cules
05 oMb el Coled 5o 9 SeiSYarnl ged wimd g
iy 78 sbadshe il o ol sl S50
Tob Rl Culed )0 5 Gl gem a5 (Y F7) S (e
Clld (b 28y 0)ls olem a1y o Seilen 5 (sl gen
oo ls spdydllanl 28l gazd gy SISV L5
b SESY gazs o Yzl (N oo ials (RBC)je 8
LFF) 315 5525 bl 55 RBC alkocial 5 (o355 cudled
G e olSY ke a5 wes e Fy Sy Ol ol
L a5 Cend 6,958 L olSY 0gd eanul Lulps
RBC el (FF) ol LL3)l 55 5058 (slaJsls plsiin]

VFeF LT ciad oyl cduw g (v 0390

(Foglio o po3 9 Sglgilon O i
O 48 ol plas edal caway @l (1Y) s,las HbALC
2O Opped 4de A Sl am (Jgtars (93 )lad ke Sl pis
O & S 593 Olyz Cadgazme b (eglie 1 ya 09,5
GRS JES 05,5 5 93 Olr Cusgae G (Seslie
Syl Slgran Sliiss 5y gboasily b a5 il o lobine
5 (YA) 1)Ko gy yiwl 50T b opiman (VY ,YF)
Ly yed Holine 36 oaias plas a5 (V8) o) Sen 5 w3
098y jloline S gy (Jgtms (95)L88 2 (Saglie
res G Olalllae gl ol (oo gued dly oo Jotulis
(F9e S riybladl (Jlligal o Slos S92 50 | (Seglie
WS (oo 3l |y Sl e oz 9w Ol Sgiabe o Slee
anl amals e led als  eaie S Wlgee o
55 o o |y oyad Ll Lol adllas gls (Y8 FAYA)
09,5 & Lo 93 Ol Cudgaome (e 9 b (S ped 09,8
L oas ol slas izep asdlas cpl ol olas 1) s
Sloyei b alie 1) 508 (g os 508 095 Ol Cesgaome
OLBes 5 68l aslllas Lawgs a5 sl alfl (St ()08
9SS et b (S Sl g ped b 0l 5 (P
Aol 53l Jleel 5 ooy dilizes gboolSiws o Slas CopaS
oz ()] 545 0900 555k g i g0 ol 59y 22 00
g o)lil abae 5 cuas Jold (5> oltus & (5o
dlae > Gl Gyl 1) 08 Wl oo (eglie (o3
2 5 ras olSiss Koo g jlams (lE ol sl
ol il Seglie (pyed ! Jlisay @jad gl
Wilg g0 Dyad oldl A wes o lid Dllllas a5 (g 5bay
Gk e Ll ams 7, alac o g lisle asd o
S ol (rae 5l (nl ey Ol (e
S ae ud Jbd (ili8l g 6,50k Semps o Sialen
aS ol plas egh mmls (FY YY) ail oo Lol cains
Codgiome 9y 9 Cadgae b (Seglie Sudlsd (nyed (o
MCH HCT WBC (gla_osLs ;5 g loline Soglis ol >
alo liad auil yumee . uila sanlie MCV MCHC

C«géj..\?r.a Lv ‘SA.ASLQA w;o.b 05; B Hb 9 RBC )L\.a.a

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OB 9 (Sud (lsho axfl -

—ope Vg jorme (el Jeloe S0 pae I S50 ol
2 Sl Db g Sae Sl pas g 4dS Go8-rdgee
Gzl s ol Sl 855 45 Wbl S e e ol

(F) ol s ol s ol

O &S desee Gli o laaisl (IS,

Oblem 5o ©y08 alfl 4y e WlgS oo (S bty (Steglia
Slalllas L a5 03,5 6ty (BT 4 ool Ml 5l 5 095
b Soglie o yed o) (SlsPen Beiod dedde ;5 0ad S5
e seslie iyl banalie 55 (53 Lz Cudgase
5 Seelusger sbasls (lne o | plie @S
sl (o ped add oo ol (Db hlew 0 (Sjglgilen
S G sl g ez a5 b Ol Sl b
2ol Sl a5 sgh Slb cshe a0 S5 g b
az o005 Kol (Sidslen sl jasls g alae o Slee
s Zhb 5o b adlal Jol g b il s ol
3 og aales 5 Cellae oad sl (6,5l 005 cole,
O Wlos S Eull Slalllas a5 (pl 4 4z b K00 (s
b goglie (s b aglie [0 (S oged & Seglie
@ e (65 e 9 b s )0ss Gl Cusgase
ks 5 Boe B Olhlew 935 0 (L cled 2l
Cadgaze b o ped Sl Jol sla )55 il 0 )
Ly oF Sad b eglie el gzl 1 wiS o azlse
slagazls Jlolie joti pae Jdo 4 9> bz Casgaome
95 Foe B gile wlgioe (S 5 (Soidslen (Suslusgen
2 Sl sbglen jan 3l xSde 0 e oS
s SO lsie 4y 5wl Vgl cobs a4 M olhlens
IV ool b (eglie (nyed (23Rl 5 (29)lo e Sl
Ohles ohsr (Sl Slocurez ;o ohim oMas gy
by o8 ol b (Saglie el 1 suled (65 (0o
Ol b ply ohlew 5l atws (ol sl 093 Ol Cugaome
olis asdllas I 1) 0l o YU Cal b seglae (e 5L

Olyz Cadgamme olyen 4 (bl Sad b Sl el gls obs

VFeF LT ciad oyl cduw g (v 0390

Vol ol Coenl sl 55 gily cpiSls o Jlad cle a
‘5....»))5 u...ll.sé QSE RBC S9) ‘_g‘o..\.o.c ).uis ).a.s ésLo w.r..os
JURP PRVSC RPN S AV, LCH I DRICSE IR S SN APV
Oiad cdale s sgw 3l (FF) ol RBC plSoxsl
3l RBC ez lyme b s  Sion codlad 5l iy
&8y ol Jsbo @)l 0aisS s 2 et Crlple (FV)
Gy Sy obml cel Soy oliyyed (FF) ol (550 b
055 308 SaelS pass o dlex Sl pa yo Sl
Saidsspmd PSS b s olled o 5o giilares]
30,8 S JelS o Lawgio (iali8l cel wilg oo guilans]
2y 9 RBC (FA) a2 iulidl 55 1) aess asil )0 ol
ol ol Sldllas aie o @I.\,,...SIG:.;T Ity
Jed sloiawsSI L Soop wles ,0 a5 RBC a5 wilosls
Gl lwy ga> b JBlae ol o wiiins
5 Sl Sk 4 e g s ol gslagls]
Lo gaidh L guon (F) Wi w2y B go,Ses
ses 1, Hb g RBC slaws jo iali8l oL Sea ¢ ofjgows]
5o Wlgs ce s ;0 RBC ol Ko pge 51 (FA) wisls
O a5 aslb Jxb o ead (5,53 RBC le, axs

(F) dolxil o o> alg y0 (e5 HD 2ol5l
s Sl am e goges] o> Jelge cdale o 1) (g lobine
pas p e pole Giagh laadl L oaS wles S5 158
5l o MCV \MCHC \MCH slo a5Ls s, lobae yuss
oy @ Ol ol bl ol Slyten 9 Gl
as (aY) als Cnas Lbos)f UJ‘ o k5’5'> gﬁ-’l'b" 9 Lg)lf)l.w
Oyt Gl S gl Ll i 50 (5 pad a5 020 oo LS
Sobme ialdl pae (FF) 09l coi calhel  SG5elss,

S alie sl iagh 5 Gyl (pl 0 398 sla el

O3 (Bgo st Floyo = Sdilagy Wlods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 ]

[ DOI: 10.18502/ssu.v33i8.20051 ]

uL..ulS ?im).a r:}l.c olKislo Ja...uy M 5 L)"‘ J‘)ys).s
B 0S) 26,5 15 anl )50
(IR.KAUMS.REC.1399.035

obsle agdl xSs sl &Il o ol s sl S

agdl 2S5 adllas b (o oljgoes] slrw 5So g 8
3 Ok (o0 1S daosls (65laen 50 b HLSLe
3 oot s den g atdly oS lie aoosls o g 4y iy
SVlgwr 0 (2555wl g Wlie ol 5 adsl alng (nges

soglio oy 303 9 S 5glgilon Ol puds

ol ezt Zewl 00g (b (SLaglie Dy ye b i 5>
Oleyd 53 (0> SIS ol 2ol L wilgh e Dl o3 g9
Oued orlple sl ansls B8 ollen cnl ag)lons
SN (el by, Olsea wilgi e BFR L eglie
Sty S5 45 YL 0ad b ctaglie by pod (6l aolin

Pgd (B Moo 8 VL

g Wdges S ph hagh (pl 50 45 o Sogejl 4S5
PJLQ-"_;" G;Io)qs uL..ulS olKisls ‘5»\4 u.u).» O pde O o
o)l Jbo (ol

..))L.\.; .)99-5 :ééuo )\) Qb)l&".

1-Maurya A, Murallidharan JS, Sharma A,
Agarwal A. Microfluidics Geometries Involved in
Effective Blood Plasma Separation. Microfluid
Nanofluidics 2022; 26(10): 73.

2-Alareegi OA, Obady YH, Al-Khulaidi MQ, Al-
Mureish K. Some Studies on Red Blood Cells
Morphology of Healthy and Diabetic Patients in
Taiz, Yemen. Electronic Journal of University of
Aden for Basic and Applied Sciences 2021; 2(3):
109-23.

3-Fini EM, Salimian M, Ahmadizad S. Responses
of Platelet CD Markers and Indices to Resistance
Exercise with and without Blood Flow Restriction in
Patients with Type 2 Diabetes. Clin Hemorheol
Microcircul 2022; 80(3): 281-9.

4-Malekyian Fini E, Motefakker M, Ahmadizad S,
Salimian M, Mokhtari Andani F. Responses of
Hemodynamic and Hematological Changes to

Resistance Exercise with and Without Blood Flow

VFeF LT ciad oyl cduw g (v 0390

Restriction in Patients with Type 2 Diabetic. J
Sabzevar University of Medical Sci 2023; 30(2):
284-300.

5-Brun J-F, Varlet-Marie E, Romain A-J, de
Mauverger ER. Interrelationships among Body
Composition, Blood Rheology and Exercise
Performance. Clin Hemorheol Microcirc 2011;
49(1-4): 183-97.

6-Bauersachs R, Shaw S, Zeidler A, Meiselman H.
Red Blood Cell Aggregation and Blood
Viscoelasticity in Poorly Controlled Type 2 Diabetes

Clinical
Microcirculation 1989; 9(6): 935-52.

7-Brun J, Khaled S, Raynaud E, Bouix D, Micallef
J, Orsetti A. The Triphasic Effects of Exercise on

Mellitus. Hemorheology and

Blood Rheology: Which Relevance to Physiology
and Pathophysiology? Clinical Hemorheology and
Microcirculation 1998; 19(2): 89-104.

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OhBwes g (b (s LSlo 4yl -

8-El-Sayed MS, Ali N, Ali ZE-S. Haemorheology in
Exercise and Training. Sports Med 2005; 35(8):
649-70.

9-Romain A-J, Brun J-F, Varlet-Marie E, Raynaud
de Mauverger E. Effects of Exercise Training on
Blood Rheology: A Meta-Analysis. Clin Hemorheol
Microcirc 2011; 49(1-4): 199-205.

10-Stone  MH. Muscle Conditioning and Muscle
Injuries. Med Sci Sports Exercise 1990; 22(4):
457-62.

11-Bompa T, Buzzichelli C. Periodization Training
for Sports: Human Kinetics Champaign; 2015.

12-Braith RW, Stewart KJ. Resistance Exercise
Training: Its Role in the Prevention of
Cardiovascular  Disease.  Circulation  2006;
113(22): 2642-50.

13-Ahmadizad S, El-Sayed MS, MacLaren DP. Effects
of Water Intake on the Responses of
Haemorheological Variables to Resistance Exercise.
Clin Hemorheol Microcirc 2006; 35(1-2): 317-27.

14-Murray-Kolb LE, Beard JL, Joseph LJ, Davey
SL, Evans WJ, Campbell WW. Resistance
Training Affects Iron Status in Older Men and
Women. Int J Sport Nutr Exerc Metab 2001,
11(3): 287-98

15-El-Sayed MS, El-Sayed Ali Z, Ahmadizad S.
Exercise and Training Effects on Blood
Haemostasis in Health and Disease: An Update.
Sports Med 2004; 34(3): 181-200.

16-Bermon S, Philip P, Ferrari P, Candito M,
Dolisi C. Effects of A Short-Term Strength

Training Programme on Lymphocyte Subsets at Rest

VFeF LT ciad oyl cduw g (v 0390

in Elderly Humans. Eur J Appl Physiol Occup
Physiol 1999; 79: 336-40.

17-Mavros Y, Kay S, Anderberg KA, Baker MK,
Wang Y, Zhao R, et al. Changes in Insulin
Resistance and Hbalc are Related to Exercise-
Mediated Changes in Body Composition in Older
Adults with Type 2 Diabetes: Interim Outcomes from
the GREAT2DO Trial. Diabetes Care 2013; 36(8):
2372-9.

18-Lee J, Kim D, Kim C. Resistance Training for
Glycemic Control, Muscular Strength, and Lean
Body Mass in Old Type 2 Diabetic Patients: A Meta-
Analysis. Diabetes Therapy 2017; 8(3): 459-73.

19-Gordon B, Benson A, Bird S, Fraser S.
Resistance Training Improves Metabolic Health in
Type 2 Diabetes: A Systematic Review. Diabetes Res
Clin Pract 2009; 83(2): 157-75.

20-Irvine C, Taylor NF. Progressive Resistance
Exercise Improves Glycaemic Control in People with
Type 2 Diabetes Mellitus: A Systematic Review.
Aust J Physiother 2009; 55(4): 237-46.

21-Peterson MD, Rhea MR, Sen A, Gordon PM.
Resistance Exercise for Muscular Strength in Older
Adults: A Meta-Analysis. Ageing Res Reviews
2010; 9(3): 226-37.

22-Misra A, Alappan NK, Vikram NK, Goel K,
Gupta N, Mittal K, et al. Effect of Supervised
Progressive Resistance-Exercise Training Protocol
on Insulin Sensitivity, Glycemia, Lipids, and Body
Composition in Asian Indians with Type 2 Diabetes.
Diabetes Care 2008; 31(7): 1282-7.

23-Bacchi E, Negri C, Zanolin ME, Milanese C,
Faccioli N, Trombetta M, et al. Metabolic Effects

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

of Aerobic Training and Resistance Training in
Type 2 Diabetic Subjects: A Randomized Controlled
Trial (The RAED2 Study). Diabetes Care 2012;
35(4): 676-82.

24-Rogers MA, Yamamoto C, King DS, Hagberg
JM, Ehsani AA, Holloszy JO. Improvement in
Glucose Tolerance after 1 Wk of Exercise in
Patients with Mild NIDDM. Diabetes Care 1988;
11(8): 613-8.

25-Cartee GD, Young DA, Sleeper MD, Zierath J,
Wallberg-Henriksson H, Holloszy J. Prolonged
Increase in Insulin-Stimulated Glucose Transport in
Muscle after Exercise. Am J Physiol 1989; 256(4
Pt 1): E494-9.

26-Ghalavand A, Shakeriyan S, Monazamnezhad
A, Delaramnasab M. The Effect of Resistance
Training on Cardio-Metabolic Factors in Males with
Type 2 Diabetes. Jundishapur J Chronic Disease
Care 2014; 3(4): e23346.

27-Currie CJ, Peters JR, Tynan A, Evans M, Heine
RJ, Bracco OL, et al. Survival as a Function of
Hbalc in People with Type 2 Diabetes: A
Retrospective  Cohort  Study. Lancet 2010;
375(9713): 481-9.

28-Hazley L, Ingle L, Tsakirides C, Carroll S, Nagi
D. Impact of a Short-Term, Moderate Intensity,
Lower Volume Circuit Resistance Training
Programme on Metabolic Risk Factors in
Overweight/Obese Type 2 Diabetics. Res Sports
Med 2010; 18(4): 251-62.

29-Banaei P, Tadibi V, Rahimi M. Comparing the
Effect of Two Protocols Concurrent Training

(Strength-Aerobic) on Fasting Blood Glucose,

VFeF LT ciad oyl cduw g (v 0390

soglilo ¢y yoi g S 3algilon Ol yuis
Glycosylated Hemoglobin, High-Sensitivity C-
Reactive Protein and Insulin Resistance in Women
with Type 2 Diabetes. Sport Physiology 2015;
7(25): 99-108.

30-Badri N, Hamedinia M, Hosseini Kakhk A,
Askari R, Azizi R. The Effect of Two Types of
Combined Training on Physical Performance and
Body Composition in Type 2 Diabetic Women with
Peripheral Neuropathy. JHC 2019; 21(1): 77-89.

31-Dadvand SS, Daryanoosh F, Eghbali E. Changes
of Glycosylated Hemoglobin, Insulin Resistance
Index, and Plasma Lipids Levels Following a Period
of Circuit Resistance Training in Male Patients with
Type 2 Diabetes. Qom Univ Med Sci J 2018;
11(11): 12-21.[Persian]

32-Kang S, Woo JH, Shin KO, Kim D, Lee HJ, Kim
YJ, et al. Circuit Resistance Exercise Improves
Glycemic Control and Adipokines in Females with
Type 2 Diabetes Mellitus. J Sports Sci Med 2009;
8(4): 682-8.

33-Church TS, Blair SN, Cocreham S, Johannsen N,
Johnson W, Kramer K, et al. Effects of Aerobic and
Resistance Training on Hemoglobin Alc Levels in
Patients with Type 2 Diabetes: A Randomized
Controlled Trial. JAMA 2010; 304(20): 2253-62.

34-Dunstan DW, Puddey IB, Beilin LJ, Burke V,
Morton AR, Stanton K. Effects of a Short-Term
Circuit Weight Training Program on Glycaemic
Control in NIDDM. Diabetes Res Clin Pract 1998;
40(1): 53-61.

35-Mohammadi H, Avandi SM, Jamshidi M, Gooya
M. Effect of Eight Weeks Resistance Training and
Ginger Supplementation on Glycosylated Hemoglobin
Index in Type 2 Diabetes Patients. Koomesh 2017;
19(4): 852-60.

O3 (Bguo s Floyo = Sdilagy wloas g (S pele oIS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

OhBwes g (b (s LSlo 4yl -

36-Baldi J, Snowling N. Resistance Training Improves
Glycaemic Control in Obese Type 2 Diabetic Men. Int J
Sports Med 2003; 24(06): 419-23.

37-Fini EM, Ahmadizad S. Effect of Resistance
Exercise and Training and Principles of Prescribing
It for Cardiovascular Patients. J Shahid Sadoughi
University of Medical Sciences 2021.

38-Strasser B, Siebert U, Schobersberger W.
Resistance Training in the Treatment of the
Metabolic Syndrome: A Systematic Review and
Meta-Analysis of the Effect of Resistance Training
on Metabolic Clustering in Patients with Abnormal
Glucose Metabolism. Sports med 2010; 40(5):
397-415.

39-Egger A, Niederseer D, Diem G, Finkenzeller
T, Ledl-Kurkowski E, Forstner R, et al. Different
Types of Resistance Training in Type 2 Diabetes
Mellitus: Effects on Glycaemic Control, Muscle
Mass and Strength. European Journal Of Preventive
Cardiology 2013; 20(6): 1051-60.

40-Bagheri R, Moghadam BH, Church DD,
Tinsley GM, Eskandari M, Moghadam BH, et al.
The Effects of Concurrent Training Order on Body
Composition and Serum  Concentrations  of
Follistatin, Myostatin and GDF11 in Sarcopenic
Elderly Men. Experimental Gerontology 2020; 133:
110869.

41-Ghazalian F, Nikbakht H, Ebrahimi E, Salavati M.
Effects of Training Style on Neuromuscular
Adaptation in Untrained Men. J Ilam Uni Med Sci
2010; 18(1): 40-7.

42-Esmaeili M, Bijeh N, Ghahremani Moghadam

M. Effect of Combined Aerobic and Resistance

VFeF LT ciad oyl cduw g (v 0390

Training on Aerobic Fitness, Strength, Beta-
Endorphin, Blood Glucose Level, and Insulin
Resistance in Women with Type 1l Diabetes
Mellitus. he lranian Journal of Obstetrics,
Gynecology and Infertility, 2018; 21(6): 34-46.

43-Smith MM, Lucas AR, Hamlin RL, Devor ST.
Associations among Hemorheological Factors and
Maximal Oxygen Consumption. Is There a Role for
Blood  Viscosity in Explaining  Athletic
Performance? Clin Hemorheol Microcirc 2015;
60(4): 347-62.

44-Sheikholeslami VD, Fallahi F, Tabei R. Effect of
Six Weeks Resistance Training with Different
Exercise Order on Hematological Variables in
Overweight Women. J Sport and Exercise
Physiology 2018; 11(1): 45-58.

45-Zhang M, Li XM, Feng J, Xu GJ, Liu XB, Jiang
H, et al. Changes of Blood Viscosity and
Erythrocyte Rheology in Acute Hypoxic Hypoxia
Mices. Zhongguo Ying Yong Sheng Li Xue Za
Zhi 2012; 28(5): 454-7.

46-Mardyta M, Maciejeczyk M, Patka T, Wigcek
M, Kusmierczyk J, Szymura J, et al. Intermittent
Hypoxia Training Does Not Change Erythrocyte
Aggregation Indicators In Young, Healthy Men.
ront Physiol 2024; 15: 1386650.

47-Malekyian Fini E, Ahmadizad S, Salimian M,
Motefakker M, Mokhtari Andani F, Fath Tabar
L. The Effect of Two Methods of Resistance
Training with and without Blood Flow Restriction
on Coagulation Indices and Blood Glucose Levels in

Type 2 Diabetic Patients. Medical Journal of

O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

Mashhad University of Medical Sci 2021; 64(3):
3060-71.

48-Ajmani RS, Fleg JL, Demehin AA, Wright JG,
O'Connor F, Heim JM, et al. Oxidative Stress and
Hemorheological Changes Induced by Acute
Treadmill Exercise. Clin Hemorheol Microcirc
2003; 28(1): 29-40.

49-Ahmadizad S, El-Sayed MS. The Acute Effects
of Resistance Exercise on the Main Determinants of
Blood Rheology. J Sports Sci 2005; 23(3): 243-9.

50-Bobeuf F, Labonté M, Khalil A, Dionne 1.
Effect of Resistance Training on Hematological

Blood Markers in Older Men and Women: A Pilot

VFeF LT ciad oyl cduw g (v 0390

oglilo () pod 9 S Seleilod Oy
Study. Curr Gerontol Geriatr Res 2009; 20009:
156820.

51-Ghanbari-Niaki A, Tayebi S-M,
GhorbanAlizadeh-Ghaziani F, Hakimi J. Effect of
a Single Session of Weight-Circuit Exercise on
Hematological Changes of Physical Education
Students. J Applied Exercise Physiology 2006;
2(1): 11-25.

52-Wu HJ, Chen KT, Shee BW, Chang HC, Huang
YJ, Yang RS. Effects of 24 H Ultra-Marathon on
Biochemical and Hematological Parameters. World

J Gastroenterol 2004; 10(18): 2711-4.

O3 (Bguo s Floyo = Sdilagy wloas g (S pele oIS alo


http://dx.doi.org/10.18502/ssu.v33i8.20051
https://jssu.ssu.ac.ir/article-1-6332-en.html

Journal of Shahid Sadoughi University of Medical Sciences Received: 17 Nov 2024
Vol 33| NO 8 | Oct 2025 Accepted: 9 Mar 2025

[ Downloaded from jssu.ssu.ac.ir on 2026-06-16 |

[ DOI: 10.18502/ssu.v33i8.20051 ]

Effect of Eight Weeks of Resistance Training in Hypoxic Conditions on
Hemodynamic, Hematological and Maximum Strength Changes in Type 2
Diabetes Patients

Elahe Malekyian Fini™, Sajad Ahmadizad?, Morteza Salimian?

Introduction: Hemorheological factors have been confirmed to be compromised in diabetes. The study
aimed to investigate the effect of eight weeks of resistance training in hypoxia conditions on
hemodynamic, hematological and maximal strength changes in type 2 diabetes patients.

Methods: The study was both experimental and developmental, involving 41 patients with type 2
diabetes who were divided into three different resistance training groups: one with blood flow
restriction (RTBFR), another without blood flow restriction (RTnonBFR), and a control group. The
participants in the RTnonBFR and RTBFR groups performed the exercise for 8 weeks at intensities of
20, 40, 60, and 80 percent of 1RM and 20 and 30 percent of 1RM, respectively. The rest interval
between sets for each group was 0.5 to 1 minute, with 30 seconds of rest between each set,
respectively. The participants in the control group maintained a typical lifestyle during this period.
Hemodynamic and hematological indices were measured before and 48 hours after following the last
training session. An analysis of variance with a between-group factor and LSD post hoc test was
utilized to investigate the effect of the intervention on quantitative factors.

Results: Resistance training both with and without blood flow restriction resulted in an increase in
maximum strength compared to the control group (P<0.05), and systolic blood pressure in the RTarr
group showed a significant decrease compared to other groups (P<0.05). HbAlc increased in the
control group relative to the two exercise groups, although it was not statistically significant (P>0.05).
Glucose levels in the RTnonsrr group showed a notable decrease compared to those in the RTgrr group
(P < 0.05). RBC and Hb factor in RTsrr group increased significantly compared to other groups (P <
0.05). Blood glucose levels in the RTnonsrr group exhibited a decrease compared to the control group (P
< 0.05).

Conclusion: The use of low-intensity resistance training with blood flow restriction, given the minimal
alternations in hemodynamic indices and some hematological and platelet indices, may serve as an
effective and low-cost mechanism in preventing the occurrence of cardiovascular diseases in patients
with type 2 diabetes. As a non-pharmacological treatment system and alternative to high-intensity
resistance training to prevent muscle atrophy, especially diabetic patients

Keywords: Resistance training, Maximum power, Blood flow restriction, Blood glucose, Type 2
diabetes.
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