W-YA oo IYAA 5ol FY o)kl A 6,90 319 S39l9r 38

S90 dlio
5995 Ulho 1N Callad g 0 ;o 3 ()55 (2 03 9 Sadlad il
Foibos s 19 GG plal! 7 Lsho 4l (' 31 500 Slonus
(Jgims 00 ) (g e ol (23559 (S35l 553 Lol )

(i Sl oSl (D359 (65550 58 (SIS (sl XY
(e et oIS (8559 (S35l 08 120398 Bie ¥

WASLAITY 15b 0y b WAS[ENY el s g6

el aialyd 50 1) (ol (A5 9 Wiyl (g3 buwgod o AR JSUid ) goten ilis oSy
o STy 51 (sl Gl LES a5 Cowl oud Slodlbey izmon WS (0 Wl 95
S Hlom 0 1) SN rd e 0 Sloe Sl il ¢ | 0l gl osiwd pieo SUixil A5 10
s 45 y90050 S o0 Sl 4w 9 (530 (2 35T €0 ) g0 o9S yU  ud 555 o 0l
bl pdo lsloas 031941 9 Jlad ju O1,81 (5l Cunl S Sl ()59 Calrd (bl VL called
el (o339 Cadled G (AU emegy adlg (lrh g ol gl 5SS
O LAy (Fai) Sgud Sone 9 (Fodlw (5l walgd (359 (o3 L plise Cadlad (50038 )b
G50l glasgy aCal o ((n1og2 gl 13,15 ol poddy 5 Hlow 3131 0 asly il I B
2 329 oo il Addlae yls ol ey (lglyd SN b g S g ik S
2 329 208 il Kin o (Sl Sladllan .asl 0391 3Rl iy ddienod (395 SLESD
aSld joa Lesdly o )Sloe g Callad pr (2059 (o8 o1 g wilouls plwil (95 oD
9339 s U e g0 )0 (o Ol plil 45 ol OleMbl 3guoS ot Ailouuii
8 sy laaidl dlio ol .08 Cumodl (gylon 5 Caodlw 3 M Callad g o
9 5950 dilod)S (qwyp ) LESH b o yod 9 ()3 Ol Called fu Jolad oyl &5

g0 it 1) 0uial (S g5y (SLb yamed (i 3 9 WIS 50 (5 S A

39009 5 My g0 (S 3 ;o () )9 (0T ()9 Ol Cadlad s glS (319

1. Email: s_ahmadizad@sbu.ac.ir
2. Email: malekyian.e@gmail.com
3. Email: khani.elham@sbu.ac.ir
4. Email: Hiwa615@gmail.com



IWAA 50l Y o, Lol 1) 098 «( 0))9 559092 38 A

Aodio

Lsgie 5 09,500 ez B 90 9995 SlaB b S0 Sess Sz sl Jobos Hlacamsging 5 L oS
oo 55 sy Sae s 3 52 T 10+ lap] e olows 45 aiies yigied Vo)) gz
ol o gnll taams oo plaisl vgzar 1) (95 il oo po 5l aoys 1Y Sl eST pe 5 (V)
38 903 59, Job o lag] slass a5 6 jgbas D90 o0 b pllug S0 55, Al Jebyo slass
eSS (¥ ) col Lo gh0,akd colial 5 45 e b Yozl a5 35 0 o s
Vgl so 38 Blamiul jie 10 Tlacumss 51Ke ol 4y (5 glaJsbes puodlygins odnladaalas
W Voo BV e o G TR0y il ol s (65500 (Joboo 83, e & o] 5l 0y
aile oo Ll )0 59, 90 JBlaz 5 aigd co Jlxb 8,15 Tl cadgs 5l am eSSl (F) S o adgs
Sl b 5 8,053 55 b Wish oo ame (53 53,5 85 b e i oLl SIS
Nigdsso 0,033 b 1o iy VY 5 ok (55 30,5 4 ook eSO VY Ly i (F) wile oo
a5 5 Jlrb lagles Slo bawgs ol 51w 5 el 59, Ve b cete i lac S jes Jsb ()
SN b S 00 33l 5 3 Jxb )3 a5 QeSO slaws 4y S a5 () gy e )l
aoz oS pudasly Ko el og3 S 55 5 Lol olge a5 sbay 1ol
Sy 5 Nl oo agi S dae Vv alys) :Slie el ulul o gl oo (Pl e )
B F) %o S 0 0> Ol

Sl <5 lae (V) wijls 095 sk slid mhaw jo Slol3 (S5 5 03 slaly e
5 (Somz) Jobo 5 Sl —e Ll Gl a8 el (alaintig eSS
b/lIa 5 1/l db/IX 45 Sl e bs] o yiets 3l 5 sl se wolyd |y T(mazs) <5 —eS
G sl S Bros a5 (gl 5 cloowi S 41 5 6lacS ymo b WacannsisST (M) 0,5 oL
don il b (1) Wgd oo e ply JUHI 4 5 Wed(oo Jate it (GPCR) (o055
GS ypns (53w Jlad 45 I, 0055 o ymie S (g3lo Jlab 4 G 5| o GPCR (glaos S
@ @by hles o &5 lid S il b b0 0) 25800 e (S Colad oo
I AA) Sasndll el lole, o by 4 WS e T PLAY) A LJsius
s 45 Gl (TXA2) A2 LS 108 5 sl 5o sy Sigonly ] dpasl ol oikpd i yucslS

1. Thrombocytes (sl Jsho (cnots Sbgy 5515)

2. Megakaryocytes
3. Adhesion
4. Aggregation



) e 90, Shos yr (b yg (30 05 9 Cadlad 53T 005 ko]
Of 955 Culled iy Cosl o (I s o polats 535S 4 Jlasl L il oo (s 3lul,
OV) 4l i5e Sos oS 5 S

oSl b s gla sl s iS5t jali L5 clacSaladl glylo Lol i )5 aias oS
buzmo by Jolai ) ol (aligy 8005 S a5 (VY) s (093950 sladsil,S 5 W lasil,5
{(F) ot lo3¥g,0m 5 aghe) B0uiS piam (sl 3518253 Jomo agjs5) sloeil,S it
D (2olisd 5 g9 e el oy pornndS ADP ATP (g5l 151,00 sla il 57 Iy
WS (oo I8 35 ol SRl o g (ke 23T 5 paled a0 ol Sl ey o8
8-S oo oS aien LS o U5 a0l 5 ceieee W sladsl s Ll «(F AT
(oliml Glagetisy 4 1) Lol Gl &5 wis alaieSsn 5 5 gud; sleys
Finil aul et Glactsyn 5 Bilsn slresiloil daulseS ot slaontsy
OV) 85 andinh

SB98 Sz Baim (gl a5 ool T Slisgen S S eSO ol Syl b o Slas
Syglme jo 4 oIS «Soislsn s Lull )0 (VF) ol (55950 005 5l GeNd
slaJol VST degorma (idlxa S1 Jdoar S (o0 &5 > (95 Gl 50 By 8l
05 Wl bl il 51PGy 5 aylaST (55 i aile (6 e (gl il (5ol 55 5 b
BLST S5 55 . (V0) aiten Jlad ol S o0 Joo Somng i Jlieyd (rnb Ll SG plgicas
4 g g 935 oo Jlad 1) IS SSST 55 PGz 5 055 g0 DS iy (55l Jlad sy
e 1y (S Cdled abwginy g Wb oo e (Jobeiyg;o CAMP 5 COMP mhans (20133
oSeple g dgdee P s JLbgal &Y (Se LS S slle Ll (V) wsS e
2 P el 5 09300 dbml Ggye )0 Sl Al b 0y S oo S oy, T LI
poelignil o ,p Jlisa oS 1) (Glpss Wgd e Jlb el ol oo JLbiguil 8L o Shee
S (St TSN s Jled 5 JSS i 4 Gl o0 imd e 59, LS o (Fg)e

1. Delta or Dense Granules
2. Hemostatic Plaque

3. Subendothelial

4. Activation

5. Adhesion



IWAA 50l Y o,)lols 1) 090 «(0))9 559092 38 Y.

355 Gkl TRESH god 515 5 (020 5 (o)l b dlge N onpdanao Gy 4
o o o] Loy a5 el S S5 50 Slymetd 5,0 Lol 2 (g3bo Sl a3 .00 V)
OV 0) wibloe 3T gozs L BB e 5 agl Ao o e 5 e S LB 5
&3 sl b 5 05 o oS | oy T Jsbos slo Jlail dae Sy Lasss Jslons (slo, 5256 s5Lula,
el oS mhe sleows S 3leJld OVA) 35800 S 085 Ble S50 jsbas ((rdge
oS 25 Lol sla asli (A VA 1) 553 e 415 sbmy] Jore 45 o] maz g slaws a3l
CSM oy FPLT) leesS™M slaws Jolds cwitws aSM collad mhaw soiasylis coa
A ol (Y+) st F(PDW) S as555 (sl 9 C(MPV) S o> awsie £ (PCT)
b asd fsas anlp Lol il 65950 slsen &gl A pe )3 w6 0095 B sl SN
S90S 9 39,0 Sl Wl oo 3950 50 4B bl [ S ST d 09 it 330 by
olass Lbas s (59, 9> sliwl 4l gl ais Sl g 50 olisil gl Lol aisS o Jled

02339 3% SN HL8 ) puodi Axdllao Conon]
ol iz Jole oo 1) wlles Jsbos (slo Fhns ot ared 5l e a8 Johudd o olsieas <5
b oyl 5 (V) (55 cdale oy slos a5l agmes cilises (glacS e ay Wlgi oo 45
2l 9 39,5 9 B s sla ok 5l 6ol 2 g wed (LA 2STy (S Clled il gl
5 6olid il aiile (aalp 590 00559 Gloj 5o o AltSee Gl Ol et )35 556
So 9 ADP ey 5 dapdSoluling o ¥sSOlS ol (alises (glay iS5 g oy
s 11, S anlys s )8 o 3l ESM L8, egih plaS e a5 0 g Wl
A5 0 1 L8 a3l s mesd S g (JLed s Cumdg 10 g 0SS )l byl 5 ool
ol lais Lo adlics oLl o dayl i i G5 (YY) 0535 o il 5,8 _odls Condy
S ddad Wilgs oo SOy ez o tall Al ol epdy gom la SIS Wlg s cobis 9 (YY)
23 plgse |y ol Dlais a5 (6 ygbas bl (dlo 5 6)los 50 (Bpe (S U5 6l

1. Secretion

2. Aggregation

3. Platelet Cont

4, Plateletcrit

5. Mean Platelet Volume

6. Platelet Cell Distribution Width



13 e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

Gl Ol 50975 S od ln eorlply 1088 ks len b (Slewa Cdles oy 6l
=1k oS ey o Sl il ul 55 2558 ol Slapaile 5 (3555 (3 5 Sllad 2SN
M55 2S5 Seeal I (LSl sangex 5 (g g 03T slagiash sl
sl

M 8 ,Shos y soliiwl ol codled 5T

) b ye sloasls 5 (SN Codlad 5 < il slaair &) ) dasie s> sla gl
el asdl 05 Ganpends (o0))9 SladSSgn ) eslitul 590 Cullad Duld ululy Gles o
Ol ySieghy il e ;o ailod,S dxgi YU g lawgie ol b slacadled &l 4 ] Kingss
A w5 ) lawgie ©al b (55lsp DaeelisS cudled @y sl po 1) oS g pady ST
b il @ o gl e (Rl Wlos S (cy r S8 (e 50 ((Brae (5enS]
e 5 a1 (YY) csls Jlisas 50 1y eSSy (g pmiysiisTy Lialydl a8 wlos,S IS
o b gjlen Collad glaids Yo dd Ky 45 Wlosls lad sadoly sl siagss b Ll o (T)
e aS 05 oo i LIS olaw Jloloe (ioli8l 4 o 1o (B pan 5nST SSTas o0 Ve
el saslos S ey Jlonbo 51 eSSl iy il 5 Cullad o o Lacnea V5Ol i i ) o
oSy 6,25 s (S gea 5 5 Oigred 4 SV (S a5 o Kaagh (S p
slodyls slogd i alexjl (S collad Gl ,S)le )5 5 ieesd 5 Wilosls (Las 1, ADP L
A 3o lansgie o b edlad 51,0 (B-TG) (gl grog il 5 (PFA) Sz - 5 5556 ]
ADP alowgts SG 25 51,0 (S5 ged (1al5 @bl (nl b g (TY) 030,50 onaline Jlad e
Fom T oaslo =0 Ol 9 (I o 9 (S 5l (SB6 (L2 25 Gl 5 (TF) O
0285l (YO) wloads (5,155 55 Jlad s sla Soge;] 10 chamgio Sols b 55l0 (3,9 cudlad
S e 95 (SN mezs (5T o3l (gl colaiuls g slaybg, 4 Wlgi oo Dldlas s o
o asls esH slaw) ey culles glaasli (ADP 5 (yeos s oIS WWF) 5
o giogeil 58 (sl Cllad grd Dl 5 (S s (S0 25 Ol el 28l g e« S5O
OV T ) 555 08l s Glass 5 wllos o Jsd o o Jlad)

1. Reactivity
2. Aldemir
3. P-Selectin



YWAA 50l FY o Lol Y 0,90 (o559 G590 90 8 Yy

3G e (lllas Cdél [0 gl oo a8 5 Loy S sla asli 5l SG aS aSDl slass
ONgd aiBo Ve ciagh 50 (Jlaglgreds (T FY) wb oo (tal3dl (2559 Cullad Dae g ol

cleds S slaws g, T il el 0,033 «dd b ,o ,iSTa oy Ve -V0 s b
olial HoS1 alidl (izren g 08 Jlxb S698 (LB ami)e 9 gl mdS GlP
Albgeyg HeSl i g JLbigusl slaJoho om0 cleds b guag 5 oy phalS g cote
s b | eSS slaw il o Syt s Ll o(F)) cusls Jlisas 155, colled 5o 1,
5 (FF F0) ey lowd (30,55 i 55 mboipsly wiz,» (Y FF) 0l o Lo e codled
Sl L as Wles,S 5158 ok SYsb cudlad Sl am 55 1) (FF) el olaws als o>

YY) 055 00ld s Lowodly o> Dl posd 4y Wilgs o0 g Sl 0093 0l jo 55 o Sgilen
S8 sazme il b p dirion (o8))9 Sudlad la Sl A0 cadplnl slatagh @l
S5 el | o o g 5 Stz 5 0l 25y T Jlab et o3l 5o
o by el 55,5 colled a5 wims e i syl slaazsl (Y e SV FA) Wl
LDL gl il 5 355 NO (slyione 2alS b 5 o5 o o2 5 [y 5l sloapng N
bl b bl agus ol (YO V) sos o ialdl |, o5 slacaled O oniionsns]
eSSl g 5o 1y 53 55,01 slbon S e (55 oz & oma¥sSS it
(Sl b a4 155 g S 4 (555 e Sz sl Ll ol L im0 5 9 oo sl
plosl 51wy 3g,e slawdl jlas a5 wias oo lid b gwypm (VF) 06l e LIS iy
0503 39 Ao (5555 Cadled oo SRl (S ity b et (5555 slac b
220 g0 Gl Bl S5 s pddal 5 (SN @eaS (OigR b 4 SV (St 5 Jld lo
SN ez ial33l e sl wad 25, olled a8 wilosls ol Sl Sy (YY)
Slandgs (njgiol pl Gl N S e laysiSl gilule, 5 oy il Aaulse
555 ellsd TR (S0 o7 bl o ,0 (VYT R) 095 00 (58 5l 5 3 (ADP)
s 55l B pae g g b el S35 1) (rag 3 5 (S5O Cllad gy a0 sluenilely o
SN b 5 b s gt el codled a8 wisls 5Lis byl .0ia,S sy s 29515,
Cellad 51 30 (O colled (aal38l o (g il 5 o oo Gl (reeg T 5l Js |
EPd &S Cowl objye Codled 51 il ADP yioli8l cleay Ylaisl a5 o)l 6,50 L5559

1. Ox-LDL
2. Li



ry e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

OLen 5 WaysS b saghy )0 el 55 W (Koo Sl sees Sligies 8BSl
ham | lacanwgad B o ol gl leesHh )0 CD39 als' 5 sl - (l33 (F4)
33,8 )15 4% 290 jluenilely (23555 colad

s dled x5 S 61,1 Vgomo a5 1) Gilisee 55,9 (sboailas 15 Slidllas 51 solows
FUNESIE P W KOSV o ) ST 79 E K SUUIIRUICK o ' PP SUR VL 1 PRS- S
h & @ig sl 3l 8 S Glagasls des (il (JLsd sadigiluans culld
&o5 9 S —ComsS o (S -0 Ol I GRS (g 50 (FY) Cubls ol jema
o &S Cenloald ools lid (puzmen (YT FY) Wloas 35155 ailfan slaaimlos 5l ax o oSO
lardlas ;o (FY FY) sl o Linl33l N xez g B-TG BF4 (5l ke dilurs 0,90 S
o aaBo VY- U g o ednlin pusle - o ole (il ailFan dblus 0,90 G 5l am 500
bailos 5l am S5 gz a5 ol 58 LLe (F0) wle (Bb ab molaw 51 5L 5 ablue
S lgwadyzed Cudlad 5l an 4 o Lol sl anils 6568 Gl (il 4 o alas
oloe 35 g (Sge,90 Olss a5 sy oo Hlaids (TY FF) Col oaits sanlive olis B SYsb
laailos )3 055 Olyz GR350 T shn 5Las s il slacenl 5 (Sl
(YA $gs zrkae (o859 slaailus Jlisas S ud Jlsd sl (S oo Gloreds ailyi oo
(FF-FA) Wlod S cwyp |, IS 5 255, cudled Gilies slocads 56 o Kamgsy 5
! Jlosay Jled i o3l 8 (NO) syluST S s &l i 9 &S gl o bLS 1 Jlie (sl
cdled a5 s osaliv g (FY FA) ad cwyp bawgio g wad elitel el slo Sy,
a0 o il 31 1) M rez ez yd 9 3 g ADP S (slacS e YU s b cnolii]
aleh)d 9 LSz (O (A STy 5 Comlis dagie ad b (255,5 Collad a5 J> o
Cendi b ad (o859 Colad pliaa (SO mea (IRl was e Rl ) (S geos
a2300 535 O U9y Oliee 2 5 (JLligall wlusT S 2 @ ey cole
Sy 4 S (5)lee HeS L S lgredr LoDl ST SG S phin Gl «(F7)
58 (PN TS peker g Jiie (V) ds oo i sy cpad (559 Sellad 5l amy (5D S yne
Gl s 9 il (seliial Collad alize Dad g0 4 b jo a5 WS )18

1. Coppola
2. Shear Stress
3. Menzel & Hilberg



YWAA 50l FY o Lol Y 0,90 (29559 659090 8 Y¥

ol ;50 Glasdlas jo ol Kiwgh ) 0g YL a5 ol Glie agad cdled (o Lol sl o
Gialdl ol g ol e a3l cielitl codlad Jlosa S aess 5 i — g olo 45 wisls
CINy —Copmgin b g S5 sl Jgil 3 olows (yzren .l cled ol 3l Jas
(0) ol 039y 208 2l 33l (e cdawgie Codlad o Jg silansls ozul33l W,

asls g Condy g st $ B b cal See S el 5 b)) siile S slacsle
s o Bese - b ol s sl ,giSl as el T 5l Sl LS sla gy Aot anily
sia 3l N 3 SOl Ay Wlgiee 25559 Slled il Loea¥sSO s il a5
oRlPlJlb (Bgse e g by, sy 09 805 oSws Bgye 40 35790 wilie 5 (loFe
)5*@5).: ‘.\.»Jy 90 "\"‘5"&5‘ as (\V 5\’?) \.\.MJL’ asls O‘J.o.béb ‘) L;E.OLA B9y y° l.%J)L: Slaxs
S350 (glwons S dadls (a1 L o eSOl ¢ pizean (OY) 09 (o559 Cellad (o> 5o
S SlaS o e sk 6l 5 98 JUsb 1, S5V il e IS s 53 5 -]
(TF) axsl axsls

a5 3 9 Ol Slled 5 ol a3l e qulis (i 33l o ey Sl
colled a3 e IS Geuly asils o Vb ol b oty ol colad 31,5 ooy 4o (s 5bwgen Jolss
lalllas 3o Ll ((FY FA) 05 550 35 B, — oalB slogs Loms o0 yo Ylai! oS asl teliu
Slie 5 ogesl Slomz Solol amlaw o stelitnl cudlad Gads (6,105 ,50 oliee ,0 i e
bauSa g wilg oo a5 Conl gliiul codlad 5l b oh 15 3l ledle e Ol s
Ak oje cpl yo adli =l A

SN 0,5los p Soglie cudled 3T

ouds Zoli (S 208 b lad e (slaisslons 5 6 eRiay 5 Sl (SRaglie (slain ye8 St U]
B9~ sl Olilens 50 (Sheglie (el s sl STy 5 1S5 50l B ezl 3T 5 (OY)
Slaiw;,e Sl b Slaimgn Ll €0F) col 05,5 ST 55,5 9, b bass o o)l Lows 0325
s ulie Gan b samgyy 5o wload sl Lo e slo,giSTs 5 <MW, Seglie cudled
Ol LDl slaws claglie codlad g4 g0 12 aS 0l sdwline S i) § S ag il Sleglio
sl plal L5b dslie (00) cul iy o tesn! ol 4o bl e Jg oo o
oy aS ol i s SN sl el 5 ST leglie Cdled SO ! § S yls
cllsd g s b GRIRl SSanl el pboos o wss sl s SOk
515 0o steglie Sodlad 1LV +) 0,5 b S slajasl jl pluSn gy 5 StiS 53|



Yo e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

Sl 5 45 gl sreg il Gralil g Cosl ouds (o 5500 (ARl 55 10l 3 Gt 9
Wydge Sl SN Sullad aPlh g 05b 0 7 Ol Oy Wedoe w5 el S W]
Rl el Dol ey 5 (SO g 5 LS sl b Liwlyee (Saglie codled 5l o
4 polie (5,550, asBo Ve 5l am a5 ol ool ools LiS g 050 B0 iali8l ul Jg ecdl
S sl Gralidl ey T s I i o eslie ()5 Collad (0F) W il aly gl
Do b Sudled @ el 5o 5 (S @ead Lol sad e SO wo)s g (S e (e
S iagh )3 (6,950 8559 0 Sidsees i Sla,siS s (hals (1) ol (Lis ) (6 yiuden SRl 3IYL
B il ol s ol om Lialdl codled olKim (Sl — oy sl gl sl 0 salicn 53 S0
d Celw VEF U fals cpl g il oo 2ol ol 51 am (g sl oo anlol cdlad 5l aey el VY
eslie S gl collad J1LOV) dy oo codlid 51 S 5l Sl obae 4 5 b oo asll 5
LS slaw Colled g5 oyl 45 Cusl 00y oolicn § sl 00 sy 2 305 N (slo 52516 s
dulie 10 (09) o )SKen ' g0l ,S (OA) s so iul38l ) Sl = o lo Lol sams o i |
235" samlive o eglie jluodilely Codled dudr S a4y 00,5505 o3 9 00,5 1y 53 S8 slaznly
0SB g Gmsliames Sl eSOy slaws old S cled 4 by slayeSls oS
il zohe 4 60, 483 VY- jlam ey eiS (nl (eles (g tainly oo (al Bl lag
Yloio| a5 350 00,5 1y y0i 3,81 j0 lo,giSB | faS mul az gy BB &S5 050,85 oL 09>
A Sl (Soglie 83,50 pal 3131 )3 LalSO Fogllas gualy 9 yieS (6 pdy e SasmsLiS
e 5lo)giS e Dyt wlgi oo (Seglie Codlad Sl aw Lewdly oo Dl 45 o o0
dwosls Aol 5o s swglae codlad 5l s e slaws iuli8l Jg canil S5 olewdl
Collad a8 ol i 55 55, ey B gz B 1) Sg Jloline 55 Lawdly e Dl i sl
@ Comd G Rl e )0 (Seglie ol Colad Sl am Gl geeg by mA 5 5 (SO
WS (oo S lil (o559 Sollad jlam (SN @ead 50 b STVl (F)) 0)ls ek jlas
o Gl 5 3aes o Sl IS o 1y sols LI (FA) ol e 5 Tl OT)

1. Creighton
2. Haber



IWAA 50 Y 0,)lods 1) 098 ( 0))9 559092 38 Yy

S e YsSI ed 3 ¢ (y55 (59,5 olftws Codled (2138 progdle (Saglie Cudlad aS w0 Slaay
Olpreds 095 (Jxb 5l piivn oSN silule; pogdle a5 wdl axdls ol jenay 13 1, (5 it
Boos > < Cudled ll 4 Wil oo Vot o pod g5 (nl (Sl ST LS 0 (S e
oot (seslie Cudlsd aS 08 (S Al lgiee (S b (nlple PV FY) 0ol
Jussas 1) (89,0 — o8 sloolaz 555 9 5emeg )8 adgi Jleil Vb @) Jawgio Sads b slacoled

5,59 3 Ygeno g ditad SBge ¢ sioglio collad i da oadonnlive &l yois el Lol sl axsls
5555 ail o5 il sl 4y Colad Sl o (59l

CSMW 8 Shos y soliiwl o yoi 3G

@loolas, 51 86 s Wl ce o)1 5 (56 Ol Sojslsnsd Ll 5 plite (o555 Collad
Gred (FY) a8 cdablone (S50 -8 slacs Lo plpjo | o g v 2l B9 ,e (S59009 5
5 Siome9 SbygS als dhulsay gy ) ' (Siliwgen Jolad sguge 4 Wl oo Sralinl
LS 5 GUSL S o bgrpe o)l 5l o0 Ve 390 1358 i (S3edgm yd Sl 38l
Cllad g slaas Sl 51 AU seeeg 5 S1is 9,5 Fos ol 4 lgise 1) Shi)s b b e (S
(Y0) ols Connd <

Slez oo 5 by 50 6 B 5le sbul b lawsie Sals b (o85,9 (pped 45w oo ylid Slallas
L G55 & ol 5o @ 5 oyl o 59 o0 (M o 5 (S alS 4 il on ol
G fwl H0 SN pezd g (Sdiws a5 Bl oo lid wled (FA FF) 05d i YU ul
09 phate (e ye3 0599 Sy Sl (Bl cnl e Lel sl (oo (A8l 0l i (22559 Sdlad
4 8y elinul shate glaclled a8 wlhals lis L8 Sldlae (OF) ol e als
b 599, 39, (Jllgieds (VY (YY) wigd so yomie <M 0 ,Slas 5 olaws jo glas 55l
03,550y yod 318l 4y Cnd 08,5 0y yod 3181 Jo YU Dol b ofugas (5,08 5 sweliial el
A S (goliiinl 83,5 0y 03 0,81y ol il fley jo M olawd (oplpogdle (Cawl 009y S
53,5 iy o3 313 10 Lawodly e il 4 led o 1y (ralS cplaS canl 5nly 00,5050y 5o ol L3l
51990 43 I 0,95 1w loj Lewdly e iali8l (g kas Lladsl (VY YY) ols s ol
oas ools yLis (FO) 8,18 ol pedras 1 1) JLbigasl il coml palS a5 sas o zalS |, 5g,e
aS o4l a8 ol Fewly 10 pes 4 (6 e Comwlur  Seldiul 85 )5y o3 ol 81 CSD a5 ]
325 9 CDAOL (CD62 (\Lus .(FF) sl 00 00ld s g0 ~WWT 555,01 505,15 o515 LralS &
s T 5 S b i 5 vl sl eSOl Glion |, ROS

1. Hemeostatic Balance



Yy e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

L bas,e slo,euSh Ly a5 aes oo lid oS0 o Slas g (puwdis — A8 L;&J O LS|
(FO) ol ails (g i iol38l i )ls (6 e omiis - A8 Solal a5 g0l 3l o S o Shes
fio oo b3l 4y ki - 8 Sobel 5YL zolan a5 imeiny tens s bLS | ol L
ool duslas jo w2 (FA) o), ‘lS.wﬁfqi (FY) Qigd ool i lawgle Folaw 4 Cod
Bl o ySles 85550 S8l )3 (slsm (ped a5 W8S LIS slad e S0 g 51805, 8
0yl caelae 6580 S o Sles p (Jg tadtuge o5 1) (Bsye - o8 Cundg 5 JLLigull
o b ol colad Jlisa o8 glaled 5 ise Jelss 5l S Slsiear |y oy i b
P9 are Feile p e VooV S 3w 0 (0 5 (oamb dialy 08T (8 yee VL
55500 (i b gylem 5 o86 39,e (S5 5300 Ll «(P) ol < JA-A dynes/em? oSl
V) phlSen 5 TSSly (Ve) sy oo o yosiilos 2 020 VYo 4 po ylo il (0
Sl o 4z Sy 5l (B el 4 6T Gl & Wl e plate (s a5 sl (LA
09,5 ol ;R0 Siegh bl 0ed e S jo YU wal b cldlsd Cdbs (o ax g col il

COMP (slims 5 Lowsdly i s ind gsbaos il b 065 5 (B (s &5 s ol
ez aile wylaST S5 (B YY) was oo 2alS | coliul ley 4o e colled oSN
Loz S3ly J515 3 COMP S5 5 a3l b a5 p5bots YY) 095 0 Y (o3 5 18 f3uss
ATA F) 0o so 20l 1 1D x5y oSS Jlasl L) 5 s oo 20l 1 ciSho — o ol
w3 e S 1y Wy dlS s 5 S (s5lslj] agio Bd b 59 sclesdle
G0l g3l isy0 42 Gly o SO a3 4z 5 Lowdly o 4z (il - g ol &S Jl> 50
L cwl (o Lawgio Suls b o yod a5 sl Codly ol buiS Lo cdbae ol (Y0) a8
29 eV & laesS) St T et 5 (B (5 sy 2 (il b il
el 1y Sledl s (Bgye Sameg i 3l (AU slaslas (g5 lyr Sad ils Gy sasal bl

(FY) ams
Jeplsiear sarsly an8ls bl slomunilSis wilgi oo S 2 (2555 a8 sllao sla
i elSolulig s Wl sl e 45 HDL sl Gial3él b laie il oo o3
S e S SeS b Felitul (n el izren e alS ) (SO med Wl e

1. Podgérska
2. Wang



WWAA 50l FY 0,loid Y 090 (o559 S92 500 YA
SS o 55 o |y 5 Elab JLbiswl sla sk 31 S oo 555 (les lsieas bS]
S ol el Lagie i b bl (s a3 a5 wims e L by o 1 (FY FA)
il oo sl hole lsieas 1, EDRF) Julisasl sl 5tie S J5 553516 (YY) 253
slosiosesl 3, silie sloips, ()3 Sloiyed 5l daraj s (V) ams go ial3dl
Ol B yhge 3)50,0 odeliuwsds gl (YV YO-YA) Gloads plxl Slo> sladiges 5 (Sludl
Lsgie o b (Al a) SoeolisS codled ey SlopeST T Condy Soupe cleay 45 ans oo
5505 i VD) d55in e (Ve Elled Rl 5 ol SlaeST T e Sl
Sadsbo JINO i Josley 50 5 NO slowidly ol Gl pogdle watin )+ ey
B oSN (S ol 5 LDL genlacnST 28l carge Wlgiee (JLbigusl 2l
33 COMP: (Joblyg)s mha 5 laST oSG i gl 5 Aal81 (V7)) 992 (S5 qoand g (3o o
Ol LRl Ly S ez )SG] o859 (i ped ((FF) ol 0ol ssalive 55 Sl sladiges
G2l 5 (V) Tb-1lIa (yp55,5SLE 5 CDB2D jelis o gl o oz (slosSlso
rmMygrog i (s Sloy SR 5 5 e ST~ a5 S eate peiSE 5 e
B8 Jlad 55T eysmaidly aiile _cromins o5 ial33l (YY) ans o ol o Jlad
Sopiyon IS 4y S, el S 559 olad 3l dns 3 0 5 PAIL L 38 55 adly
355 S ort 5> Saiiprosss slisks Jelse SalS sggarmeys (TV 1) wigh s 2SOk
o st Sa il ol L HYA) Sl st ST (o855 Stontly Slled Aosgas (59

VY V) w05 oo cryed 51 B Ol g (o litl Ll p ay (o pd (02 8590 So 5l o (23559

Y
ol codlad 4 M ol s jo gloaisS s Jole Wilgs o (e b o Y5k (6,55l
2SN o Shes p Slow (Fobol mhaw S pubine duglio 4 abie Sldllae Sy ol
YL s - L8 Solel glyls ol 8l 5o a8 wilesls ylad g wlassle  wsals ol a4 gl
Bl sloodi S ol (sl 3 (FD) 9,5 oyt S S (sl b & ol Sulli
g ol lad ymegh als (Ae) ol auglae Jbd e g Jled ol )8l o sl g5l 5w eSO
o Gy 5055 5 il uld CD3B oy 2l talS GPIb ol Juyd ol
Jld ol 3l o Ol s cpl 31 Sozd  blie 10 g ol Jlad (yuog 5 b G20 51 e Gpllb/ITIa
St 5 (1) (50 o 5 (Fbber iy il bt cal b onlite 6055 saaline
Qyﬂ&g}l aw o Jled g ol 8l o (Fe) oSl - o olo 9 (F2) < olows (¥ ) B-TG 4 PF4

1. Endothelium-Derived Relaxing Factor



5} e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

axy PDMPS? zglans &l 55 igh 5o diloads (0,155 Jlad ol 31 L dslie 1o auals (53,9
Ol polie loline yioldl ol aiad awglie Jlad e g Jlad ol 3l o lawgie Sol b coJles
Seip Jled e ol 3l 40 Laad PDMPS olie (5,5l el 90 5l o Lol eols 1yl 09,8 g0 0 jo 1)
(AY) Wog YL

(SN sleyeiSl p (28559 plate (ppe 5l (A6 )Gl Sl gy S b a g (S
ilod,S dunlie (2o 03 590 5l axs g B )0 1) ol odlad ald> S T 4 oSl
50 JLigd dilus g (3lwoolel anle V- L.)).cu 5,00 SG a8 Gl oas oolo ylid il pem yo
&8 Sl 5l e SN Gl atls den 3 Cotte Dl Sbml 4 (JLSs8 s LSGL
SN o g (S 50 S Gl (5,500 (lagh 50 (AY) d5dige yzmie BT S
Olpai b olyon gl cpl ol saalice (YA) lawgio ol b cwldinl oy ped aan VY 5l am
St iy 1S 203 359 S5 U b s 18 5oty (sl el il 53
Slalllas s 55 0,bss 35 ehite 'y pe (AY) aiid o 5l axs PDMP zalS o (PY) azan
0l (YP) LDL yglocaST 5 (V1) (2 25 5 o8 5O audlad sl 1) ol ol (o
ilos S

45 5 ysods 1S o gl 1 ooty lallas s 3 ol les ogy odiiell glatagy bl
55 5 (AF) (28 ol b llom jo (59 el o ped atan VY 5l am (S5 oz talS
UoYs bzl oL 8imgsy sl o L5155 (YY) (y39aLal o (AD) s ,lid adlive o) lous
5 CAMP 53 5, sk Lialdl camezys 5 NO «(PGI2) cyalSilobins py Lialidl 1 oz
OO NFP) ailacusls (55,1 -l sacas Jas! iol;8l g CGMP

chgio Gl b (nyed ot plite ()9 (e &5 wms oo ol Olalllas (pl gee)s
551, SO s ek (555 ol goly i S1(FF) LoDl gz 5 lled ials uogdle
F9e gl yo a8 Sl lag S5l @ e lgioe 1) ot Gla Sl (ol &S wad o0 RalS
o) S5% 555 55 Jsbo slag iS5l & o 5 JUlisa] Bl slagd 5 e 5 £5 9%
SIS 55 5 S s 3 ez sl J5Sn (2085555 (sl S Cllad 5 T3 ualS
bl iz Sy Lol pe aeg 5 9 e VoSS 1ulai (S5 208 SlacS j2ee 4 S Sl

1. Platelet-Derived Mircoparticles



YWAA 50l FY o Lol Y 0,90 (o559 559090 8 Y.

00,5 o ye3 33 50wy Ellad a3 JBgpe - B (slashas; Gl gl 5l (i Yleno!
S (o0 ez S S Sl 4 ced )
eSSy 0 Shos 1 hogliio oy po iy

2 gl lagn ped Sl die))d (656l laiagh (Seglie ol codlad b anlie o

S5lop Sl yed ain oz dslie jolite 4 clmgh ;o wlond planil Las e (slaygxS 1 5 =S

b, Cnl 2 (nyed £55 90 2 Cute bl (St b 5 solinl la Sl (Seslia

oo sl il glile cteglie slay yai a8 sl lis bl Jg wasal csmlive wiells ol 3l s

ez eees alie imgh 50 (AF) wited eSS slaws o PTTPT colinl Jolse 5 gy

sy oolindl Jelse alS a4y aralls Sl s dawgie mad b eslie culled azin
imsh 50 (AN LSan 5 ) adsn (AY) 0 oxie yasls =D ilidl 5 eSS slass PTT PT
lasd Gl wle (aglie (pped anda VY g Colad Gl 8 (g n Brae a5 sl (las

Pl 0925l a5 (6 sbods 1355 cad Aliie (i (Sloog S 50 (S (SHaglie Cudled slam a8

g S e (wello 5 Jluiloo (0ls2) (i sloog ;S dan ;5 (ST Rl (g 095 p0 st

laghagh slaxi ma dyj 05 Gabger Cuabd b plgiees |) aejinlys sdeliwsd mli

g oplonl gl jipgly 3,l 5575 (558 rgmmad BT kD e o 5 Consl Sl oadploe]

P> g Sde wDad i ol glepite il Jshe GlapasilSe 5 )05 5T Gl

slagiagy plxl 4 0je> (nl 5o lalie (ol &l 5 Wlos )5 (2 1) (Sragliie slagy yo3

510 5L slos xS

S5 4% g
collire 0058 o ot (65le0 9 (K028 SlapaslSa blE5 5 ,bos) e cullad consg
GBI YL slacad ;o ofige  faglie O jgots o8 5 (Saliinl O joa; 00 (05,9 Sl Cudlad
Sy LN (sl (Koo ole walizee slacidplio g o )S1 S5 45,0 5 (o lewdly s
5 SN gz alozl S slo Pl (S s LSO shd (a8l 4 Wigs oo a5 595 o0
SRl el Solled Dud ofgay g e Ay (50559 ellad 05 e (SO e (eSSl
9 ey WY ale il (S5 Sy Julse adsi 5 9 095 Ol 0 e A8
523 5 590095 Al ga g 3l Jlisas |y S (s3le Jlad 5 S o5 a8 09 go Dlindiso (500

1. Hulmi



18 e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

(soglio Codled 5l am ofgdy Dl s el Lol ol anils ol penay |, Bgye - o8 slaslas
(03,5 ol 395 il sl 4 cllad Gl an (53l 893 53 Ygens 5w (s
5 sl Comez )3 SN (359 e Sl Aoy saBiplnl slaiagh i (Sl
Dud b lagn ol ohagh (g ped 8)99 5l am |y (I o Shee g clled als (Jlad s ol
Wlos,S gy 1y (SN 0, 8es (SB35 (el 1A plaiegh wiles,S 5155 g
SoysiS B (rizran 5 oalald )T Tay DAl (el e o gyl by, IS g desly L)
Iy coyed 3l ool (S 0 Sles dguge ;0 15 10 Gl i Sglate 0aldis S ojlall
Sl ogp 4 bgpe lite oS s 5 Ledl e Gl @ e Ylenol
6l e it Codlad 5 (S 20 Jalge a4 Sl 1l o gogej] )0 cudti 5 (Fgye - 8
e Sget oS|GS () (peel B Sl ST S cldled ale sl 6 ke
S ST 5T £33 (213531 5 CAMP s 9 PGl ogs (2al3l ¢ S 5l g2ls g - 55T
S 5dee dibe S g )5l oo ped @B Djg0 0 (B9 (S St sla Sl pled 3925y ol
Al dns)ye (IS Ganger @ Ganm; wizpe 18 S el ol Gl S Comdg @ (S
2,08 5l (g aelr 5y Sagiaghy el 4 Seglie slaiy yal

SlooknS 5 ohger BRNA, S st dlargl Jobo slos &5 soye L0
bl arazgi b (o555 b yod it glgil b (o )55k b gesly jo 2D mhans St oSS
05 Sl ol andl sl cOM 8555 o ansl sla gy 9,50, o] wslie Sujslse 5
b s2)9 s &5 djoe a0 bl Wigd oo elenl Sticn (Seslis slacn o5 )3
5 ot e b SV ol (538 8l by 5] 50, <N 55 5 e (sl b S
ol JEI5 5 (5 sladilS 5 (s G slaoni Sy (5188 b sy 55 5 laJshe ;S0
xR g bgyls 590 fals sl Wl oo a5 Conl 50,505, S o (poply Slo s
s 5 Boe -l lalan oz 5l e slalen S 60 0 e 25
dallas (ng slaghs, ) s rSo e «nln09idl 0 S )18 (Sl L SARgh x5 3590 il
elolil sl (A) (6 ymgiawgld oiws jo colaiul 090 GlOSEST alox 3l oS, Consyg
sleanld o 150 alids Glonbspn b SO mhaw e loods 1.5 slawy coodled 50
Wl oo walizes oS 2oy frnly ;0 (SN ged Gliae (S 9 S 5 (Jshagygye Slesely
SR 5o alises (o559 (n i b Sdlad Lalyd )3 (65380 Yl g Siden la g Asueldl
DS leg 5 ol



YWAA 50l FY o Lol Y 0,90 (o559 G590 90 8 Yy

@l o psin 3l Con (o jliwgen w08 0 Ly gaae lee 4 SO allio ply
Codlad e jo 1y ol Ble aily jo Wlgh co a5 0,5 o 1,8 Cudled ol alex 5l L85 e0uled
S 53 Al o gl ol kil 313 JLs 1, 55O e lse 4 5 25Ty 5 <53

aily (sloaisS ey 1 aliBe slas e Sleib b leys Coa ST bl sle Sl a0

10.

11.

12.

13.

14.

15.

16.

&b

Cardigan R, Turner C, Harrison P. Current methods of assessing platelet function:
relevance to transfusion medicine. Vox Sang. 2005;88(3):153-63.

Aldemir H, Kili¢c N. The effect of time of day and exercise on platelet functions and
platelet—neutrophil aggregates in healthy male subjects. Mol Cell Biochem.
2005;280(1-2):119-24.

Ahmadizad S, El-Sayed MS. The effects of graded resistance exercise on platelet
aggregation and activation. Med Sci Sports Exerc. 2003;35(6):1026-32.

Blair P, Flaumenhaft R. Platelet a-granules: Basic biology and clinical correlates.
Blood Rev. 2009;23(4):177-89.

Kaplan JE, Saba TM. Platelet removal from the circulation by the liver and spleen.
Am J Physiol Heart Circ. 1978;235(3):H314-H320.

Kuter DJ. The physiology of platelet production. Stem Cells. 1996;14(S1):88-101.
White JG, Michelson A. Platelet structure. Platelets. 2007;2:45-71.

Bussel JB, Kunicki TJ, Michelson AD. Platelets: New understanding of platelet
glycoproteins and their role in disease. ASH. 2000;2000(1):222-40.

Maree AO, Fitzgerald DJ. Variable platelet response to aspirin and clopidogrel in
atherothrombotic disease. Circulation. 2007;115(16):2196-207.

Stalker TJ, Newman DK, Peisong Ma, Wannemacher KM, Brass LF. Platelet
signaling. In: Antiplatelet Agents. Philadelphia: Springer; 2012. p. 59-85.

Gibbins JM. Platelet adhesion signalling and the regulation of thrombus formation. J
Cell Sci. 2004;117(16):3415-25.

White JG. Electron microscopy methods for studying platelet structure and function.
New: Jersey: Humana Press; 2004; p. 47-63.

Parise LV, Smyth SS, Coller BS. Platelet morphology, biochemistry and function.
Williams hematology. 2001;7:1597-645.

Ghoshal K, Bhattacharyya M. Overview of platelet physiology: Its hemostatic and
nonhemostatic role in disease pathogenesis. Sci World J. 2014;20(4):1-16.

Weber AA, Heim HK, Schumacher M, Schror K, Hohlfeld T. Effects of selective
cyclooxygenase isoform inhibition on systemic prostacyclin synthesis and on platelet
function at rest and after exercise in healthy volunteers. Platelets. 2007;18(5):379-85.
De Meirelles L, Mendes-Ribeiro A, Mendes M, Da Silva M, John Clive Ellory J,
Mann G, et al. Chronic exercise reduces platelet activation in hypertension:
Upregulation of the l-arginine-nitric oxide pathway. Scand J Med Sci Sports
2009;19(1):67-74.



Yy

17.

18.

19.

20.

21,

22,

23.

24,

25,

26.

27.

28.

29.

30.

31.

32.

e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

El-Sayed MS, Ali N, Ali Zes. Aggregation and activation of blood platelets in
exercise and training. Sports Med. 2005;35(1):11-22.

Davi G, Patrono C. Platelet activation and atherothrombosis. N Engl J Med
2007;357(24):2482-94.

Michelson AD. Thrombin-induced down-regulation of the platelet membrane
glycoprotein Ib-1X complex. In: Seminars in thrombosis and hemostasis. Vol. 18.
Worcester: Thieme Medical Publishers, Inc; 1992. p. 18-27.

Ahmadizad S, Cheragi Far S, Ebarhim K, Rahmani H, Taghizadeh MR. Response of
platelet indices to concentric and eccentric isokinetic contractions in men. Sci J
Rehabil Med. 2016;7(2): 188-96.

David T, Ohlmann P, Eckly A, Moog S, Cazenave JP, Gachet C, et al. Inhibition of
adhesive and signaling functions of the platelet GPIb-V-IX complex by a cell
penetrating GPIba peptide. J Thromb Haemost. 2006;4(12):2645-55.

Ikarugi H, Taka T, Nakajima S, Noguchi T, Watanabe S, Sasaki Y, et al.
Norepinephrine, but not epinephrine, enhances platelet reactivity and coagulation
after exercise in humans. J Appl Physiol. 1999;86(1):133-8.

Wang JS, Jen CJ, Kung H, Lin LJ, Hsiue TR, Chen H. Different effects of strenuous
exercise and moderate exercise on platelet function in men. Circulation.
1994;90(6):2877-85.

Tozzi-Ciancarelli M, Penco M, Di Massimo C. Influence of acute exercise on human
platelet responsiveness: possible involvement of exercise-induced oxidative stress.
Eur J Appl Physiol. 2002;86(3):266-72.

Wang JS, Liao CH. Moderate-intensity exercise suppresses platelet activation and
polymorphonuclear leukocyte interaction with surface-adherent platelets under shear
flow in men. Thromb Haemostasis. 2004;91(3):587-94.

Bourey RE, Santoro SA. Interactions of exercise, coagulation, platelets, and
fibrinolysis—a brief review. Med Sci Sports Exerc. 1988;20(5):439-46.

El-Sayed MS, Sale C, Jones P, Chester M. Blood hemostasis in exercise and training.
Med Sci Sports Exerc. 2000;32(5):918-25.

El-Sayed MS. Exercise and training effects on platelets in health and disease.
Platelets. 2002;13(5-6):261-6.

El-Sayed MS. Effects of alcohol ingestion post-exercise on platelet aggregation.
Thromb Res. 2002;105(2):147-51.

Ahmadizad S, Nouri-Habashi A, Rahmani H, Maleki M, Naderi N, Lotfian S, et al.
Platelet activation and function in response to high intensity interval exercise and
moderate continuous exercise in CABG and PCI patients. Clin Hemorheol Microcirc.
2016;64(4):911-9.

Ghaediyan S, Marefati H, Nabipur F, Naghizadeh M. The effect of a moderate aerobic
exercise on the blood coagulation markers in young non-athlete females. J Jah Uni
Med Sci. 2012;10(2): 10(2):65-72

El-Sayed MS, Ali ZS, Ahmadizad S. Exercise and training effects on blood
haemostasis in health and disease: an update. Sports med. 2004;34(3):181-201.


http://jmj.jums.ac.ir/browse.php?mag_id=4&slc_lang=en&sid=1

YWAA 50l FY o Lol Y 0,90 (2559 659090 o8 Y¥

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Herren T, Bartsch P, Haeberli A, Straub PW, Increased thrombin-antithrombin 111
complexes after 1 h of physical exercise. J appl physiol. 1992;73(6):2499-504.
Wang JS, Cheng LJ. Effect of strenuous, acute exercise on a2-adrenergic agonist—
potentiated platelet activation. Arterioscler Thromb Vasc Biol. 1999;19(6):1559-65.
Bartsch P, Haeberli A, Straub P. Blood coagulation after long distance running:
antithrombin 111 prevents fibrin formation. Thromb haemostasis. 1990;63(3):430-4.
Robach P, Boisson RC, Vincent L, Lundby C, Moutereau S, Gergele L, et al.
Hemolysis induced by an extreme mountain ultra-marathon is not associated with a
decrease in total red blood cell volume. Scand J Med Sci Sports. 2014;24(1):18-27.
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.

Michelson AD, Barnard MR, Hechtman HB, MacGregor H, Connolly RJ, Loscalzo
J, et al. Vivo tracking of platelets: Circulating degranulated platelets rapidly lose
surface P-selectin but continue to circulate and function. Proc Natl Acad Sci.
1996;93(21):11877-82.

Li N, He S, Blombéck M, Hjemdahl P. Platelet activity, coagulation, and fibrinolysis
during exercise in healthy males. Arterioscl Throm Vas. 2007;27(2):407-13.
Coppola A, Coppola L, dalla Mora L, Limongelli FM, Grassia A, Mastrolorenzo L,
et al. Vigorous exercise acutely changes platelet and B-lymphocyte CD39 expression.
J appl physiol. 2005;98(4):1414-9.

Rezaeimanesh D, Ahmadizad S, Ebrahim K. The reactions of platelet indexes to a
simulated session of soccer activity in professional players. Med J Mash Uni Med
Sci. 2015;58(5):243-51.

Hanke A, Staib A, Gorlinger K, Perrey M, Dirkmann D, Kienbaum P. Whole blood
coagulation and platelet activation in the athlete: A comparison of marathon, triathlon
and long-distance running. Crit Care J. 2008; 15(2):59-65.

Watts E. Haemostatic changes in long-distance runners and their relevance to the
prevention of ischaemic heart disease. Blood Coagul Fibrinolysis. 1991;2(2):221-6.
Knudsen JB, Brodthagen U, Gormsen J, Jordal R, Ngrregaard-Hansen K, Paulev PE.
Platelet function and fibrinolytic activity following distance running. Scan j haematol.
1982;29(5):425-30.

Maockel M, Ulrich N, Heller G, Rocker Jr L, Hansen R, Riess H, et al. Platelet
activation through triathlon competition in ultra-endurance trained athletes: Impact of
thrombin and plasmin generation and catecholamine release. Int J Sports Med.
2001;22(5):337-43.

Sakita SY, Kishi Y, Numano F. Acute vigorous exercise attenuates sensitivity of
platelets to nitric oxide. Thromb res. 1997;87(5):461-71.

Gawel M, Glover V, Burkitt M, Sandler M, Rose FC. The specific activity of platelet
monoamine oxidase varies with platelet count during severe exercise and
noradrenaline infusion. Psychopharmacology. 1981;72(3):275-7.

Haber P, Silberbauer K, Sinzinger H. Quantitative studies on reversible thrombocyte
aggregation during exertion. Schweizerische Medizinische Wochenschrift.
1980;110(41):1488-91.



Yo

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

Menzel K, Hilberg T. Blood coagulation and fibrinolysis in healthy, untrained
subjects: effects of different exercise intensities controlled by individual anaerobic
threshold. Eur J Appl Physiol. 2011;111(2):253-60.

Hilberg T, Menzel K, Gléser D, Zimmermann S, Gabriel HHW. Exercise intensity:
Platelet function and platelet-leukocyte conjugate formation in untrained subjects.
Thromb Res. 2008;122(1):77-84.

Cohen R, Epstein S, Cohen L, Dennis L. Alterations of fibrinolysis and blood
coagulation induced by exercise, and the role of beta-adrenergic-receptor stimulation.
The Lancet. 1968;292(7581):1264-6.

Peters A. Just how big is the pulmonary granulocyte pool? Clin Sci (Lond).
1998;94(1):7-19.

Walsh JH, Bilshorough W, Maiorana A, Best M, O'Driscoll GJ, Taylor RR, et al.
Exercise training improves conduit vessel function in patients with coronary artery
disease. J Appl Physiol. 2003;95(1):20-5.

Williams MA, Haskell WL, Ades PA, Amsterdam EA, Bittner V, Franklin BA, et al.
Resistance exercise in individuals with and without cardiovascular disease: 2007
update. Circulation. 2007;116(5):572-84.

Azimpour, M. and A. Shahdadi, Response of Coagulation Indices to Two Types of
Exercise of Eccentric and Isometric in Male Bodybuilding Athletes. Qom Uni Med
Sci J 2016. 10,(2): p. 12-21.

Ahmadizad, S., M.S. El-Sayed, and D.P. MacLaren, Responses of platelet activation
and function to a single bout of resistance exercise and recovery. Clin Hemorheol
Microcirc. 2006. 35(1, 2): p. 159-168.

Smith, L., A. Anwar, M. Fragen, C. Rananto, R. Johnson, and D. Holbert, Cytokines
and cell adhesion molecules associated with high-intensity eccentric exercise. Eur J
Appl Physiol. 2000. 82(1-2): p. 61-67.

Récker, L., S. Gunay, H.-C. Gunga, W. Hopfenmiiller, A. Ruf, H. Patscheke, et al.,
Activation of blood platelets in response to maximal isometric exercise of the
dominant arm. Int. J. Sports Med. 2000;21(03): p. 191-194.

Creighton, B.C., The Influence of Resistance Training on Primary Hemostatic
Responses. Eur J Appl Physiol. 2013;113(9):2203-9.

de Oliveira Teixeira A, Franco OS, Borges MM, Noronha Martins C, Fernando
Guerreiro L, da Rosa CF, et al. The importance of adjustments for changes in plasma
volume in the interpretation of hematological and inflammatory responses after
resistance exercise. J Exerc Physiol Online. 2014;17(4): 72-83.

Ahmadizad S, El-Sayed MS, MacLaren DP. Effects of time of day and acute
resistance exercise on platelet activation and function. Clin Hemorheol Microcirc.
2010;45(2-4):391-9.

Haynes A, Linden MD, Robey E, Watts GF, Barrett H, Naylor LH, et al. Impact of
commonly prescribed exercise interventions on platelet activation in physically
inactive and overweight men. Physiol Rep. 2016;4(20):e12951.

Wang JS, Jen CJ, Chen HI. Effects of exercise training and deconditioning on platelet
function in men. Arterioscl Throm Vas Biol. 1995;15(10):1668-74.



IWAA 50 Y 0,)lods 1) 098 ( 0))9 559092 38 Y5

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

Tabet JY, Meurin P, Driss AB, Weber H, Renaud N, Grosdemouge A, et al. Benefits
of exercise training in chronic heart failure. Arch Cardiovasc Dis. 2009;102(10):721-
30.

Heber S, Volf I. Effects of physical (in) activity on platelet function. BioMed Res int.
2015;20(1):1-11.

Lehmann M, Hasler K, Bergdolt E, Keul J. Alpha-2-adrenoreceptor density on intact
platelets and adrenaline-induced platelet aggregation in endurance-and
nonendurance-trained subjects. Int J Sports Med. 1986;7(03):172-6.

Heber S, Assinger A, Pokan R, Volf I. Correlation between cardiorespiratory fitness
and platelet function in healthy women. Med Sci Sports Exerc. 2016;48(6):1101-10.
Podgérska K, Derkacz A, Szahidewicz-Krupska E, Jasiczek J, Dobrowolski P,
Radziwon-Balicka A, et al. Effect of regular aerobic activity in young healthy athletes
on profile of endothelial function and platelet activity. BioMed Res Int. 2017; 87
(15):1-9.

Sessa WC, Pritchard K, Seyedi N, Wang J, Hintze TH. Chronic exercise in dogs
increases coronary vascular nitric oxide production and endothelial cell nitric oxide
synthase gene expression. Circ Res. 1994;74(2):349-53.

Wang JS, Lin CC, Chen JK, Wong MK. Role of chronic exercise in decreasing
oxidized LDL-potentiated platelet activation by enhancing platelet-derived no release
and bioactivity in rats. Life Sci. 2000;66(20):1937-48.

Wang, JS, Li YS, Chen JC, Chen YW. Effects of exercise training and deconditioning
on platelet aggregation induced by alternating shear stress in men. Arterioscler
Thromb Vasc Biol. 2005;25(2):454-60.

Wang JS, Jen CJ, Chen HI. Effects of chronic exercise and deconditioning on platelet
function in women. J Appl Physiol. 1997;83(6):2080-5.

Kaul S, Makkar RR, Nakamura M, Litvack FI, Shah PK, Forrester JS, et al. Inhibition
of acute stent thrombosis under high-shear flow conditions by a nitric oxide donor,
DMHD/NO. Circulation. 1996. 94(9): p. 2228-2234.

Chen H, Chiang IP. Chronic exercise decreases adrenergic agonist-induced
vasoconstriction in spontaneously hypertensive rats. Am J Physiol Heart Circ.
1996;271(3):H977-H983.

Ficicilar H, Zergeroglu A, Ersoz G, Erdogan A. The effects of short-term training on
platelet functions and total antioxidant capacity in rats. Physiol Res. 2006;55(2): 151-
6

Wang JS, Yang CF, Wong MK, Chow SE, Chen JK. Effect of strenuous arm exercise
on oxidized-LDL-potentiated platelet activation in individuals with spinal cord injury.
Thromb haemostasis. 2000;84(1):118-23.

Ruslan NH, Ghosh AK, Hassan R. A comparative study on platelet activation markers
between continuous and intermittent exercise training programs in healthy males. J
Hematol. 2014;3(3):72-5.

Gielen S, Schuler G, Hambrecht R. Exercise training in coronary artery disease and
coronary vasomotion. Circulation. 2001;103(1):e1-e6.

Gonzales F, Manas M, Seiquer I, Quiles J, Mataix F, Huertas J, et al. Blood platelet
function in healthy individuals of different ages. Effects of exercise and exercise
conditioning. J Sport Med Phys Fit. 1996;36(2):112-6.



Yy

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

e Cadlad g 0,5y )y9 o2 ped g Cadled 13T 105 o]

Kestin AS, Ellis PA, Barnard MR, Errichetti A, Rosner BA, Michelson AD. Effect of
strenuous exercise on platelet activation state and reactivity. Circulation.
1993;88(4):1502-11.

Sossdorf M, Otto GP, Claus RA, Gabriel HH, Losche W. Cell-derived microparticles
promote coagulation after moderate exercise. Med Sci Sports Exerc.
2011;43(7):1169-76.

Rezaeimanesh D, Ahmadizad S, Ebarhim K. The effect of preparation periods and
matches on the rest levels of platelet indexes, fibrinogen and CRP index in soccer
professional players. Sport Physiol. 2016;8(31):135-52. (In Persian).

Chen YW, Chen YC, Wang JS. Absolute hypoxic exercise training enhances in vitro
thrombin generation by increasing procoagulant platelet-derived microparticles under
high shear stress in sedentary men. Clin Sci. 2013;124(10):639-49.

El-Sayed MS, Younesian A, Rahman K, Ismail FM, Ali ZS. The effects of arm
cranking exercise and training on platelet aggregation in male spinal cord individuals.
Thromb Res. 2004;113(2):129-36.

Rauramaa R, Salonen JT, Seppanen K, Salonen R, Venaldinen J, Ihanainen M, et al.
Inhibition of platelet aggregability by moderate-intensity physical exercise: a
randomized clinical trial in overweight men. Circulation. 1986;74(5):939-44.
Amouzade Mahdiraji H, Mojtaba M, Fadaei S. Comparison of the effect of four weeks
of resistance and aerobic training on coagulation and fibrinolytic factors in passive
elderly men. Med J Mash Uni Med Sci. 2013;56(3):150-8.

Amini A, Kordi M, Gaeini A, Ahmadi A, Vesi K. The effect of resistance training on
coagulation and fibrinolytic factors in passive elderly men. Quar Ofogh Dan.
2012;18(3):104-8.

Hulmi JJ, Myllymaki T, Tenhumaki M, Mutanen N, Puurtinen R, Paulsen G, et al.
Effects of resistance exercise and protein ingestion on blood leukocytes and platelets
in young and older men. Eur J Appli Physiol. 2010;109(2):343-53.

Boknds N, Ramstrom S, Faxdlv L, Lindahl TL. Flow cytometry-based platelet
function testing is predictive of symptom burden in a cohort of bleeders. Platelets.
2017; 29(5):512-19.

SPOEL

4 ;
el 5 Cadled L3 Jon lam, pldl U agdl LSLe colos S5 500

YA 50l . o2359 Sl 5900 Al 1O clad g 8 Sloe p ()9
10.22089/5pj.2017.4451.1508  Jleumss ol AY_FA (FYIN )

/Ahmadizad S, Malekian E, Khani E, Rahmani H. Exercise and
Training Effects on Platelet Activation and Function: A Review
Article.  Fall  2019; 11(43): 17-38. (In  Persian).
DOI: 10.22089/spj.2017.4451.1598




7 Sport Physiology, Vol 11, No 43, Fall 2019

Exercise and Training Effects on Platelet Activation and
Function: A Review Article

S. Ahmadizad?, E. Malekian?, E. Khani®, H. Rahmani*

1. Associate Professor of Exercise Physiology, Shahid Beheshti University
(Corresponding Author)

2,3. Ph.D. Student in Exercise Physiology, Shahid Beheshti University

4. Post-Doctoral Researcher in Exercise Physiology, Shahid Beheshti University

Received: 2017/07/08 Accepted: 2017/12/18

Abstract

Platelets play an important role in formation of a stable hemostatic white thrombus and a
major role in the blood-clotting process. It has also been suggested that platelets are
important in many of the reactions in the intrinsic pathway of coagulation. Recent
evidence emphasizes the pivotal role of abnormal platelet function in acute coronary artery
diseases, myocardial infarction, unstable angina and stroke. Acute exercise might be
harmful for inactive individuals and particularly patients, if the exercise intensity is high.
One of the main mechanisms causing this, is exercise-induced thrombosis. On the other
hand, regular exercise or exercise training results in health benefits and improvements in
lifestyle not only in normal healthy subjects but also in patients. However, the study of
exercise training effects on blood platelets are highly contentious because of the fact that
the analytical methods employed to study platelets are different and accompanied by
numerous methodological problems. Few studies are available on the effect of training on
blood platelets and the exact effects of exercise training on platelet activation and function
is not as yet known. This lack of information makes further studies particularly important,
in order to clarify whether there are favorable effects of exercise training on platelet
aggregation and function in health and disease. This article presents a summary of the
previous research findings that investigated the interaction between acute and chronic
exercise and platelets in health and disease, as well as providing directions for future
studies.
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