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Abstract

Background: Platelets undergo a series of biochemical, functional, and morphological changes during
storage that are collectively called platelet storage damage, which can reduce platelet function and survival.
Oxidative damage is one of the leading causes of platelet storage damage. Therefore, in the present study, an
attempt has been made to determine the effect of oxidative stress on platelets during storage. This research
was conducted in 2017 at the Research Center of the Iranian Blood Transfusion Organization.

Materials and Methods: In the current experimental study, 10 platelet concentrate bags prepared by
platelet-rich plasma (PRP) were examined. Research parameters include measurement of mitochondrail
reactive oxygen species (ROS), concentration of malondialdehyde (MDA), concentration of nitric oxide
metabolites (nitrate / nitrite), activity of lactate dehydrogenase enzyme (LDH) and platelet count on days
1,3 .5 and 7 of platelet storage. Statistical analysis of variance was used to describe the obtained data
Results: According to the results, ROS (16.22+37), MDA (11.6+22.2) concentration and LDH enzyme activity
(310+£3680) increased significantly (P<0.001) while PLT count was significantly decreased (P<0.001).
Conclusion: It seems that oxidative damage occurred in platelet with increasing radical oxygen species and
lipid peroxidation which can reduce platelet count and platelet viability during platelet storage. Using anti-
oxidant as an additive in platelet concentrate may decrease oxidative damage and increase platelet viability
and quality during storage.

Keywords: Platelet storage lesion; Oxidative stress; Platelet concentrate; Platelet storage

\_ J

* Corresponding: Mohammad Reza Deyhim
Email:mrdeyhim@yahoo.com

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 |

Research in Medicine 2021; Vol.44; No.4; 587-593 .



https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

08T [OAY b Y8 4 ok 16 on

e Wb P PR .
J’V.,:«/JwJi@&éﬁ;uﬁ’}?/}‘:?mf}?ayb f}/z“_j‘w,aw

'y 4B LS oS0 o M F e d WSy oo 7 (6 ol debld ¢ gy gaeso doude

05 ) b (g 5 (Brsm QS dgr D5 Sl DAios S e -
6&\5\&1\4:; (9& 05; é.'»]i\ﬁ‘ a-\gxib\z OVder é.fnﬁ! Qj&.& Sials =%

VAN NAlie 5 gy

VWA 5L Drallie il gyl

r

N
DA

SN 0D e B3 me.-xf L gl SS598 563 Ns (e g G\ 35 G S Sors (G 3 ke »LCSY 1dan g alluw
35 pmen e S 05l ol B ) (S 58 B SN Gl 58S 53 Shas S o 5 0 350 0
Ol Sigios S 0 53 WAF Qo )3 o5 1) 2355 15 (6313680 Sde J b 53 BESH 53 530S o 136 s & 0dd g aidlan 1) 5
P 0l o) B 5 O Qi)

G Gl 0 gy p (PRP) ey 3 (58 S gy 4 00 4 S 0 S anS\ 0 g 2 79 ) S adllan s 1 g 9 3190
e (g gl S ) 4SS 1 g e ke (MDA 5 dle ke (ROS) b 538 5un 3581 Qe gres £ (5,8 st ¢ Jolis
G 5T 5 ol Cnsts (Gresls Lo (6 p adlan ) 53 135 63N 50 X (Glaysy 53 WIS ot 5 (LDH)33 55085 SN @5,’\
A sl b

Sygon SIS 6388 I y3 (XA ILDH 31 < 5 (XY XA /9) MDACKE (VAT X0 348 5a ROS 0e tlaaidly
5 78) DS SG o G plie CHe L3 gt 1S (g ks Doygmts 0 WS ojled ¢ S\p o N (P<O.001) 55 &3\ @\ (g sk
A(P>0.05) 33 e Bl \y o\eor 1uis TSV (63880 Slaysy 3 (s

B3l G 8 5SS s g 0 S wﬁbsngsm_@\;& Sdo dgb 53 5S35 oS A

5 e 5 0002 O G e 53 5 IS ol Sl B S 53 S T ) e ) eskimad A 50

S T PO I UIKVRTAFTIC. GRS o VRUR- KV L RROR JRCE. o VEES SRS X W LI 1 4

J

3350 418 (PSL) My 083 ol o] gamo 4 48 Wigd oo Sijglsdye
155 e Uy ) (YD) 39 oo eSSy (gl yialS 53,Shos yilS onm oS
(N2> &5 eSMy 035 b (M 0)3lis g 5 0 sl oloj
el (V) sl My sl 83 (ol S8t o Jle g5l oyl
oSnly 115 L5 s 9 il 155 ol pite 4 gl
(5)25i 0 1S punlS)] )3

(RNS) 5525 J (clotisS 5 (ROS) (yjun] Jlsb (6ot Lol ool
2T g0 ] Jols (30mS1 Job (SloisS (V) it ysilgur (Sl SIS0,
5 (Ml (H202)a081y (9)00 5 (OH) JuS'5)00 SIS0, (0;)
e > 498 olo) ply Olsis 4 Sjglsnnd bulpd > (e JU loaisS

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 |

Research in Medicine 2021; Vol.44; No.4; 587-593

VR P
SIS (hgtgeg s @ Ms hlew gl (lp <M 31y5 ojg0l
Pl b dlSin Gigo 4 Gezmen 5 Slopd (e 0B (Shp
(g e U y81s) e ()hasS oo (092 39400 & a5 b (V) sl (62
3, il 453 YYIEY (clod 13 ss o3yl ol 6y Ly s & oS
o9l 5 M 035 sl e GBI gy 4 gy €S &l e
0> Sk lalyd 3 S 08> wts Jobo ol (Lol LY 5l (b pSL

(Y)ew!
5 8o calondan by SpuSy )l Siluoydd Gta > LS

ot L) dades 1 ghanno Din) g

mrdeyhim@yahoo.com g iSII oy



https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

OhSer g patad L) deo [ DA

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

el e 037 (OAY P (AT € 0 56 38

[

SxSoilil ol ol &8 an glal pé G slaawl (peroxidation
slod g ol PH 3 @lygtlss ol sl Sstiligs L o 281y MDA
S5l 5] e 5Ty ] 55 3980 S MDA L (5,5 5k )3 1+ ) Yy
G sladl il 001 Cguy (1o )V +) dpsol Kol 918" 65 bauwgs L pusig
oS o1l STy 3ls (duoyde,8) bl o ygnbioss b wilosd aduunST oS gl i
OYY zgo Jsb 0 ol il olie o5 0392 () (sl 2l Sy () aomes
L ods e ool b cdls ((Germany Hiperion ) ,u, 13l lawgs yiegil
(V)15 51y Jgegil bl p clale & Ja5 (MDA) 3l oo 5l ealiul
(o 25 11 52) ST S i SaCdgilio CBIE 5 311
Pl S e (ri S5y o) b ST Sy ocddplie Jlado (s
b el iy (08 303 51 y98909,5 S0 JSt8 Jolis 5 25T 05
Il i N el (gledls 93 ool b (i e o JUis g gl
Sl nmaFe zge Job 15 Ky ol canl ot )l S5y Mg coles 3 g el 6
I el sl 9548 iy s B ged piomin I S - Cul (599 0 ST
dadiged - o3liiwl Y g0 +,Y deaS g )ik e 5 o y30) 0 gLl g9y Ol guo
390 b by Say ik 50 L el ST 56T (glod j> 428y Y-VO e 4y
Sl s wo s Gt pbol (gl b ot s 48B3 Ve Gde 4y Yeee g
03 a5 S 4 WS (65 pplly b € ol 0255 Lol S, L Ly
8 (5503l S Byme ookl b baoes gy JS g
Verg Ll g S Ve r Sy S slasSaly SIS o )8 ool
Glod )3 (o)l )0 ol alds Vo St 4y g 00,8 ALl Ly )5 Byre 4l e
03,5 Lol LIS (g5 pouslly g See Vo v Sale 2 &y s (285 1,3 30
A gSSl 1S il s 3 YV g5LaSSl 40 adds ¥O o 4y g
,» (Germany Hiperion) ,u, 15 Y buwgs o 3g5 5 (6)95 0l ol 5| o

cdalé 0y 0l odle] i85S gl pzio ol p g A 0ilgs yiogil Mc
(V) el cawd 4 rcygplio
S ragnluglh byl ol )8 5o ROS (s
mitochondrial ROS activity ¢S’ 5l ob,08 520 ROS Jiolojl plosl 4l
odlazl b 59y ol 308 odlatul keSSl 58 €Bnzyme ', jl assay kit
Pl ke S 5e 4 (5 phdel bl oS ppaslyie 60 )
s 35 31 48 uiluoygld 555 g 00 01T (5ST SIST (sla JISG3,
ROS (slaJsko i cul @ 5 045 U1 (6 togialuglh olSins Lasgs 435 o
Ny go el Cute
193 5 diges g axdly dunS o 5l PRP g oo Voo Il ¢ om0l )
190 (29) Jolee s N Fouty yile Blbl glod j> addd Ve ko 4y Vo
bl 0gs g 0 Lol s < @ 39l Joloxe jidg)Seo Vo g 3 aiso
L 095950 4o g 15 Al b diged IRy 5l g )Sue Ve s 53
15 88LE) 39,5 Jolomo s gow g o]y poges 3 ly i)
working I g Sue Vo vt dls yo 3 s dls o opl 3 &S Canl SD & p3Y
CO2 3o 0 (b ¢ y5bsSil 55 sl S5 o 4y 9 05 adLsl ] 4, sOlution
e LS Gating jslaie 4y (6 ytognlugls L baaiges (iilys Sl 18 5 45 4,63
g 3 35 Ll o] & FITC (BD,USA) & 455568 Anti CD 6131 g Sio
sl dis gl .n6us obj,l (Partec-Pas 111, Germany ) ¢ togulugld b
4 odlatl J S gl 93 5l polats] i
Voo cbale LH0, Jgloo 5l cute J S diges 2 ROS Gl gl gy ol 5o
ool lntigd g o Voo gl e Jy5 23 ol Voo
Srogulwgld obj)l 3,50 working solution 5,8 a8lsl g4 45 34y 0l
8 )
3 Y 5y b (FSO e (ol 1y s s S 5] gy ol 2
FLI g3y RS Joho G (w1 12 VYD L (SSC) 2l S
b e+ 5 LFLY (5) Jb)uiS5e ROS (e (pizan 5 L 0+ 55 L
ERAW

b e QNN i ] 5 5 5 ol (Signaling) gl
0ol YU jUgensd duSlpgu o Shans] (] (2B clapiune
oyl L, (VN b0 oo el 3550685 g sl S ypSal €l
Slsige o 3g: Gl B b b 5l s )fans] Jlab SlosisS 355 o5l
‘)99445 4 g L@(:,:J”J DNA ‘Lmol)my; KWiP @L@Jﬂyy; & W.J
S5 (i 4 45 s WSS (iS5 oS (138 1
(10,)8) usdlysics 4 (558 5200 J1 C S gt 05301 b g ()48 5100 (26
(‘V)Wu‘ J‘*é ssias!] e 8 leolS i s JU L g
VN &L,ml e dug)?_ dl S .x,,.,l Soghal )] (WAl 5 d.JlS9a
o @ie Glgis 4 S 5 39 S sl oledshe lis (b &S Cunl S
Ol o 23155 o0 31T (olo SISl el ST el S50l gl 5gpem
pb 4 g)lubl S5 adg ol dni oS oud S sl Sgudl)]
ol i 6l 38 6,5 o MDA (1)cl (MDA) silugle
AV YD oyles ) gilans]
S slocdplie (Sl adlas il 3 s layielly 5 S (S
i85l bl 3 081 S 0 Wgs b aiiles o 487 59y (&l il g i) S|
(VY ) 5555 LSy ygmolSy 5T 5 5,Shas )3 M o 15155 oo sl ]
S 015 s PSL gy LV | o glis] ] 15 4 45 pgblos
395 55655 oloj ko Jgo SN > Slas S 5 by alS g S50
WS 53 gbinnsT oyl sla el (g 4 385 cpl 3 Lo ed> (et &
Jizsl Gliiss 1850 0 WA e o Gaiod ol eud oy (6510e5 oy Jsb o
ol 05 Pl};.'x‘ O‘)i‘ o9

B g, 9 dlge
iy (o i 311457 (5 )05 oS B )3 153 392 (028 g5 5l aelllae )
333 (CPDA) 5] 3,285 s &t Slal 15 Jglos (5lyb 5 (PVC) 118
GWPRP ) S JulS 58 1 05lucs’ e g sl e 45 9l o
A S9> 095 3590 1 ] gua g A Sl Balal &g 4 MolS' s iged
P L BE oy w2 9 6palb S 5 5l e bl s plosl <5 sl

il 35l Ll

CEN gl awS o S ()b &S e g pmy pge Jl slojgy
pLl sl «s)lay ged Cag joy g 3 e gy e 4 g2 & o lus
P desel alyd o8 ) pdiges Jolye (ol sl Jos &y (5 S 4ige3 ln ol
0 plog] (BSC 126- citag) ¥ LoMS Lo 398 15

sbadlas olulyy ()b pdigel ly @idn 5wy g Jgl slajy) Sl
(S paiges dwdy pp (bl (Tl @83 plosl aej ol )3 alie
e ool JUsl (28 Giaghy ph) (S 5beSl 4 o)y eSSy
il 05l CSM Sl yulgySin Ve e e 4y lal > Jsho (et (5 5ol
Jobo X8 jles olSias I MPV WSl (pSojll 5 <8 (Sjled sl
- 8B S sl g oolatwl (Japan-Sismex-K1000)

ILDH g 33 Cudlad (g 7051051

293 % 9 bl 0y5LudS S 1 (e V pslate
o 33V 31 51 o3lizl | LDH 1y 51 colles - silis Lawsdly g 53,5 sy sl
cld (5,8 o5lul gly b (65 ojlul &iges o >« (Hitachi 911, Japan)
1248 1 oolial 3] gl 8 5 S ) S (slo 05luS > LDH 3
15395 oo 30 LDH o151 Lo o8 ol i5Y & o s 2Ty ol
65 i Oy 255 o 15 NAD & NADH 5 o a5 iy
b dlma gl ¥+ 50 Jobo 53 5 oloj sl

(MDA )T 63 ollo ClE g w5511 W9,

Lipid) pmolisnS] 5 ooyl cppskel (MDA) sadl o5 gl

483 Ve Sl Voo

F/,a ;/



https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

0% [ o 5luiS Sy 53 sl o gl (wyp

[|>0wn0aded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

Wog,S KB &y 9 jg) VI ()he5 e s 13 S 53 345 slayially (i ooy Vs>

SN (5o 055 (slajy,

&) &Y 5, &) 50 5y,

P value

S i los fratvy.
a-tvas veatyay avAT sy soe)
(x10%ul)

(fl) (MPV) e o pSileo vad.ys AYTE ¥ vst.s 5.9k .9 e

(Jse 50259015 (e VW Fv.0F VY as Vo.F Ay yryEans e

(U 508,560) 2 S5 el Cagplie WY EEA WAATE A wohata,.v warto,.y < ¥A

(%) 3S Jlab (sl 365 VYA YV yroattaye Yty Yvasyy eee)

(IU/L) 359,005 SbSY o 31 colles ayv sy YYYAZE vy vy Eass YA EVf s
BT e Jgh 50 LSSl 8 & gl & e 155k 3L
4 40 R ool slaysail £ayd il L .05 VY aseus SPSS Jliila s 3ls baodls _oles
g :Z T e d9)§54J9§ U?A)I )] ool L: Lh)aalo é")f 0P JLo)J doly <9 ]aL\.M.w] 9
»s sl -39 Jloy @i b bysiite (olod (905] cnl 3 -8 plol B o]

20

T 9 w35 odlawsl(one way Anova) 48 LS, il lg L;Lmoyﬂ il Bosly ooy
15 EMDA A5 a8 S )l s jlaliee d)lp])Jé.;)'l(P-Value <0.05) ,3lie
10
5 .
B N I incsl
L]

(MPV) M o2 (3uilho 9 (S5Wy (38 jlow o 2

3 S slass Jblae il ssms ylis ¢ juibyly LT 51 ool s 4 ol
S )haSS e Jobo 3 eSH MDA e o5 (i 1) Jlged |y o Sl Gl clajgy 5 LESH slass imy sl (5045 o) Jsb
by LT ) odal caumd 4 gulis (P=/v03) sizils (¢ blins gl Sous
Dy e Gloj Job o LS wo 1Ske o jblixe Linls osims i
Jolize 0gles SouSs b (S0l Caliseo (glaey 10 LS oo (1Sike ix
S psio & bgype laodly olod G Jgin 3.V Jgao) (P =+/0 0 V) szl
SLaSs 35 GhaaS! 3157 SLs LaF Gt e sl 045 03 g )L:MQIP?IBO.;\.:&)S;LW

G0 24ED Sde Jgb 2 b i LudS (LDH) ;59,05 OUSY o9 3] Cllad owyp gl

g0 i coloj Job )3 48 390 oyl oximd Lis ¢ il ylg LT ) el Cowsas gl

s ' Glie glojsy 3 LDH 5l els oy - 35 asily 23 LDH 5
© () Jga)(P =7+ 1) cudls g oline coglis S35 b (4 S0l
HROS

30 T (ol o i) 11 S5y sl plio o) p
20

10 T

.| . | 355 5 | line cglis (K05, b (6 ySo5lal iliseo (slajg, > il i

W emas eras @ ) Js2)(P=-/¥\A)
s s ROS ¢ (MDA)ad T 65 ;ygllo Clilé yicwian

a5 St Jgo 3 S S ROS 15 ofipot ¥ gy MDA Cll jlibus Glidl oxndglis euilyjly T 51 osel consay gl
Gilie clajg) 3 MDA clali iy g1 (£)3455 oloj Jsb 5 LSy 5o
() Joses ) Jgda)(P = /e 1) el folias coglis 53355 b S0l

b9y lwy Deep Red Flourcence ¢S jl oslizsl b ROS W5 ljee
N Camo gl Cumon IS oo 1l ) & 0 oamis (5 tagilgls
o e ROS e awolio (gl ¢ (V JSK5) 05 L anti CD61 |
Jsb ROS B™ odal Cawddy C’L"‘ d,Jo A ool sy Joke Caxes
by 3T 51 ool Causday glis gy aly 38l oSy )3 (6345 e

dab e LES RS Al sl
Sy g RS e

ROS Ol}ﬁn ‘dﬂfc)‘bﬂ ol dha)'” 9 Oln)’ J}]o 2 & AY L}il cmaow
Y Jhges ) Jado )P =/ o) als g i 1y (g oline M5

%

cdale (loj Jsbo 3 a5 canl ol osim L5 (il lg 3JUT 31 oel Cowsas gl

ccdplie cbale Ja @bl gblme M| olpi/co i slacdgplie

oy
o 5> Jsbo 0l )3 55T ol (2SN 035 ol 58y Y5 51 (S
L asuie dallbe pl jl odal Coand 4 ol 4 vy bl (o) 45 e
G (5455 e o 5 s SV 53 Sy e ROS w5 e

e 5H e
%o Oy 0 - ‘ 4

u}’///)u”)/ O LOAY S IV ol (509 p—
¢ 3


https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

OhSer g patad L) deo [ R

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

e 01 [ OAY L5 Y44 € o 66

[

Gl L I8 (0 oS 0351 LS jos dosi 5 CuieS il 3 (Lol (slags
Gto oo 3 1 M (315 b il 3l o Cles )3 g 0392 lyon ROS w5
P ROS & 58 o8l 9390 1l & (slélllo 13 35 Violi (1) 25 sl oS5
(Y23 oage s Iy (glodas (yid M (g5l Jled

oo Syo g Lie (A8 0,3 uslSe Yo+ Jlo 3 i3], K y LOOR
JupsS g (oS plo 3 (coSnal Ll L a8 gl Jlod sl b 31,
Mg Sl a5 3l (s aallle (ul gls 3,8 (g s agliogld b, b
odd Jsho (slid pd 398 (ol dbul o b)MSgue ROS
e ssasl g ol Syo wmd ) 5 )M e Sl a4 S
(Y‘*))yﬂ@

izl 15 gl adlas gl > 85 gl o] (6lo S loge S5 LS

5 3)b 2925 LS lie o & cuwl &B s gl e o slasl
i1 sl JISu3l) el el ST oSy el g )en il o lsis 4
Ol 4o &S o Sy 5 sl Sogaudly] gl o Wl o0
cdale a8 15 ool lis cadlllae (! 5l ol Cuwd 4 gl 3o sl MDA W
sloalss 1,5 (K aSub o il e ()he&s cie Job 0 MDA
(IS e Jgb 1 o cunl xe oyl g Conlnc SNy gl Coul
AFV-YY) Wl 038 2 ylae G5 sladiges ) guilaunnST oyl | padls lgie
ol e bl adllee g3 > 4Bl jeka ¢ AV gla Jls
S 0yl o 1y SN 5 Slee M3 Tuliano o gapd gmolinns]y
(YOX)3,S wy

39 gl s b bl Yo VY Jls j3 &S glaallles )3 55 o), ISen g Goker
OgeolienS Ty (il 58148 aly o Lt adlllae gols sl plool o iluS” glacS™,
s5i23e] S s W55 0 10,1055 ko Jobo )3 o]y JUeb oo 4 o)
Sny S, (procoagulan) gslas! i cdld jiolibl b g oad Jolo 5
(¥)amy iolisl e Baus cdl s 3 1) 5amg,5 4 Mol

SLSY 39y LDH 51 collab susy s aslllas 1] 3 3uios (o yzal)l 500 (S0
bais (gl (ot pa3LS plyie & Bl oo o sl (ol I (S UG, 0m
] ddly o1 gl o (626 o Slej 5 2l ¢ ae Joo L6 bl 5
ol Gl el 9 45 o ol Lawodly 51 4 5 0 ST Jgjsies 5| LDH
ool cdled a8 sl o s adllas oyl ol - il ol lewdl oo o 1,
P e clid 4 Cowl Bl o 365 opl 8 @Bl il kuwd s LDH
) 3L SN (6 )haSS alold > Jlaisl a4y S ams (lis (6)haSS e Jobo
PSL oay )3 o ol (oloyeis J1 503 (K355 nl 5 s 909 o5k
allls )3 )lSan Deyhim.sss o Sy gl Jials cow 5 ookl 3l
LDH 51 i oljf j3 jz8l5 a8 13,5 by w50l plool Y40 Jlo > oS 6l
st g 53 3 1S3k il (S B ] (b 5 g
(YY)l (53 &5 e Jgbo 53 0y5luiS cSMy oS Lain o 6y Lais (ol
il 3l einly plogl VeOy Jlo j3 o glaadllas 3 55 ol )Sen 4 [zadpanahi
35,8 sanlie 615455 e Job ,3 (S (slwoylusS j3 1, LDH o 35l culed
(S35 o ta g oS conal b ey sl ol 5 a8 )5
(YV).0558 o)l

sl asls §) (K 4) bedM b ylasd pols adllae osel Cowsdy gl b
Ol SN (6 )haSs Sde Jsb 3 (Cunl S gl byl ) wte
sadls glais 4 a8 55 (MPV) e poes :5ke K05 Bk 3.0l o
24K oo Jgo 3 ATATA) 355000 15 & SV e i) sl
S99 2 Silg e sl s 9 S slass ialS . 0g 4By als e S
sl (1065 Do Jgb 3 S coaS alSy By Jials 5l Sk S b
@) S Koy slacdglio cdalé wallas oyl 5l ool cand 4 @l b
gl ool Giolisl ols gl 1y Slis s sy (gyhseS5 s (o i

30

- 6 yiagislungls (iS5 3] o3litl L Sy 13 ROS wgs i e ) S
psj9 ¥ ROS adgi liee 1B e e ()heS Jglig) pROS g i 1A
i D SN 6345 w3xinjey 3 ROS g lsse 1€ 2SM g)aeS5
FHO, L jlos cuto S e B e e ()14 pian g ;5 ROS Wi

(HYOY b )l (y50) (e JyiS <8 1G o J g8 S

LSy ()5 s & pow (slajgy ;9 ROS g l5e 4o ialidl cpl g b o
ol 2 &S oy JB aSS cunl e ()heS gl (slajy ) i e
o) 45005 w3 35y A Cnnd i gy, ROS i zals o sanliie dalllas
Bime oyl el cillas g 0k plool Yo NY o 3 &S glaadlas zuls b ol
Clled ¢ loj e 4D Canl S a8 Canls oyl D i gy )0 1) ROS alS
(Y0)adk 04 )leo JolS jobo &1 ()45 5o

s o Bl oo dgi5 g0 ESW, P ROS l50 (islidl 4 i a8 LYs j S
2l g oo Aol (45145 G Jobo 55 a5 Sy > S gen byl b
Sl Cgonl Bl Jluws ROS wlgs 13 5l NADPH 5l (i dasly ol
LYVY5)

S alanS] oyl &S 58 gl YeVF Jlo » ulKen § Manasa

4/. by b
SirJ



https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

DAY / 05luiS’ clacSMy > gl oyl oy

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

N

EISS ped 59y 3 LS s5launS] sl & a3 o s adllas ) does
3z o e Jlun gty (5 pSpiz (I3l dn & o5lS el
Lo ySles 2alS b &Sl (00338 (o0 BB Ohlow 4 ol 45 31 s o
I3 5 5N g 3,Slas > ST o 53 o8 8l 5, g ol inlS |
Sl Pl oy SilS i o el L3b oo lasasS] sl S 3 jgngl
) (i adlllas & Lo 5 00

(13,08 5 Sl

P o olo bl 55 a8 sl wis )l ol )lS bbb 5 s ofgy ol
sl o) 0 4 (o5 Jil b e 590l dunge (otmgy (dl)9
lSer 5 o Jsl b e (bjgel duta (lnghs g (objgel Ciglas I
oo ol sl Glnl) piY )l & lis il 3 Jl ol 53 p yiome
5 iollen caninn colKilejl 3 2L )Sad 5l uizmen 5 Shazsly
e Jos 4 1,08 5 St ol 3 Jal lojlo gl 5 e

(o bw

1. Manasa K, Vani R. Influence of oxidative stress on stored platelets.
Advances in hematology. 2016;: 1-6

2. Vani R, Soumya R, Manasa K, Carl H. Storage lesions in blood
components. Oxidants and Antioxidants in Medical Science. 2015;
4(3): 125-131

3. Seghatchian J, Krailadsiri P. The platelet storage lesion. Transfu-
sion medicine reviews. 1997; 11(2):130-44.

4. Seghatchian J, Krailadsiri P. Platelet storage lesion and apopto-
sis: are they related? Transfusion and Apheresis Science. 2001;
24(1):103-5.

5. Martin-Valmaseda EM, Sanchez-Yagiie J, Rodriguez MC, Gomez
FP, Llanillo M. Comparison between in vitro lipid peroxidation in
fresh sheep platelets and peroxidative processes during sheep plate-
let ageing under storage at 4 C. Biochimica et Biophysica Acta
(BBA)-Biomembranes. 1999; 1419(2):313-24.

6. Halliwell B, Gutteridge J. Free radicals, other reactive species and
disease. Free radicals in biology and medicine. 1999; 3:617-783.

7. Abuja PM, Albertini R. Methods for monitoring oxidative stress,
lipid peroxidation and oxidation resistance of lipoproteins. Clinica
chimica acta. 2001; 306(1-2):1-17.

8. Hayashi I, Morishita Y, Imai K, Nakamura M, Nakachi K, Hayashi
T. High-throughput spectrophotometric assay of reactive oxygen spe-
cies in serum. Mutation Research/Genetic Toxicology and Environ-
mental Mutagenesis. 2007; 631(1):55-61.

9. Bryan N, Ahswin H, Smart N, Bayon Y, Wohlert S, Hunt JA. Reac-
tive oxygen species (ROS)—a family of fate deciding molecules piv-
otal in constructive inflammation and wound healing. Eur Cell Mater.
2012;24: 249-65

10. Wang G-W, LV C, Shi Z-R, Zeng R-T, Dong X-Y, Zhang W-D.
Abieslactone induces cell cycle arrest and apoptosis in human he-
patocellular carcinomas through the mitochondrial pathway and the
generation of reactive oxygen species. PLoS One. 2014;9(12):1-19
11. Balaban RS, Nemoto S, Finkel T. Mitochondria, oxidants, and

S ST G5 i a5 331 35,585 53l 3, St g s
o) ole b b sy o )5 &) ool Canddy gulis 4y dogi b g (VY )29 L]
05051 53, 8ha 1y Sl (gl s s (il (5,155 olyg0 10 oo
bl Al (eSS wte Job pd eSS

MT s jadls S8 ol O|5;L§° cdalllas C)ﬁl 5l odal Cawd 4wl b
N8 g 3y90 Gilwopdd (hgd > LS (S (b))l 3 wlgi oo glanns]
Sl el 0]y o b y2alS (glyy 3gmgn (sl Sl 51 o cdbaly il 13 05,5
1155 o &8 sl ofpuS] 5T iag38) dga 3] odlitel dnSMy (g5lopd )3
Silwo S o Jsb 3 Sy i)l & gilipnsS] col g oyl 2L
ot i ) b5 ol a1 5 03lital pogeas ) > S S
b el b ablis )3 395 _lblos 15 b 15lgi o 1251 s (NAC)
Bigh (3l 5 e Jglo 13 SN S 5 8y Laio o ST sl JISG), 5
(F)-$Y)

2 bS] ol (Soadls (gpSoilul b lsy oatl > Wby ol 52
G0P 3 B 55> ot 0,518 ol e 350 2 gl 0 5 eSSt
25 S SN 4 sinjls hlew 4

aging. Cell. 2005; 120(4):483-95

12. Bolisetty S, Jaimes E. Mitochondria and reactive oxygen species:
physiology and pathophysiology. International journal of molecular
sciences. 2013; 14(3):6306-44.

13. Droge W. Free radicals in the physiological control of cell func-
tion. Physiological reviews. 2002; 82(1):47-95

14. Ho E, Galougahi KK, Liu C-C, Bhindi R, Figtree GA. Biological
markers of oxidative stress: applications to cardiovascular research
and practice. Redox biology. 2013; 1(1):483-91

15. Porter NA, Caldwell SE, Mills KA. Mechanisms of free radical
oxidation of unsaturated lipids. Lipids. 1995; 30(4):277-90

16. Singh Z, Karthigesu IP, Singh P, Rupinder K. Use of malondi-
aldehyde as a biomarker for assessing oxidative stress in different
disease pathologies: a review. Iranian Journal of Public Health.
2015;43(3):7-16

17. Horton A, Fairhurst S, Bus JS. Lipid peroxidation and mechanisms
of toxicity. CRC Critical Reviews in Toxicology. 1987; 18(1):27-79
18. Pasaoglu H, Sancak B, Bukan N. Lipid peroxidation and resis-
tance to oxidation in patients with type 2 diabetes mellitus. The To-
hoku journal of experimental medicine. 2004; 203(3):211-8

19. Green DR, Reed JC. Mitochondria and apoptosis. Science.
1998;281(5381):1309-12

20. Kroemer G, Reed JC. Mitochondrial control of cell death. Nature
medicine. 2000; 6(5):513

21. Li P, Nijhawan D, Budihardjo I, Srinivasula SM, Ahmad M, Al-
nemri ES, Cytochrome ¢ and dATP-dependent formation of Apaf-1/
caspase-9 complex initiates an apoptotic protease cascade. Cell.
1997; 91(4):479-89

22. Won Park Ji, Piknova B, James Kurtz J, Shalini J. Wagner S. Ef-
fect of storage on levels of nitric oxide metabolites in platelet Prepa-
rations. Transfusion. 2013; 53(3): 637-644

23. Deyhim MR, Mesbah-Namin SA, Yari F, Taghikhani M, Amiriza-
deh N. L-carnitine effectively improves the metabolism and quality
of platelet concentrates during storage. Annals of hematology. 2015;
94(4):671-80.

.‘./ S0
S,

BT (OAY P AT 5 9 ——————


https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html

OKed 5 pated Loy dosxe [ DAY

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

el e 017 (OAY 27 VT € ol 66 s

[

24. Bryan N.S, Grisham M. Methods to detect nitric oxide and me-
tabolites in biological samples. Free radical biology and medicine.
2007; 43: 645-657

25. Dikalov S. Cross talks between mitochondria and NADPH oxi-
dases. Free Radic Biol Med. 2011; 51(7):1289-301

26. Skripchenko A, Myrup A, Thompson-Montgomery D, Awatefe
H, Moroff G, Wagner SJ. Periods without agitation diminish platelet
mitochondrial function during storage. Transfusion. 2010; 50:390-99
27. Fletcher NM, Jiang ZL, Diamond MP, Abu-Soud HM, Saed GM.
Hypoxia-generated superoxide induces the development of the adhe-
sion phenotype. Free Radic Biol Med. 2008; 45:530-6

28. Violi F, Pignatelli P. Platelet oxidative stress and thrombosis.
Thrombosis research. 2012; 129(3):378-81.

29. Ghasabeh A.Sh, Ghasemzadeh M, Hosseini E. Reactive oxygen
species generation as marker of platelet activation in PRP derived
platelet concentrate during storage. Tehran University Medical Jour-
nal. 2016;74(9):669-74

30. Loor G, Kondapalli J, Iwase H, Chandel NS, Waypa GB, Guzy
RD. Mitochondrial oxidant stress triggers cell death in simulated
ischemia—reperfusion. Biochimica et Biophysica Acta (BBA)-Molec-
ular Cell Research. 2011; 1813(7):1382-94

31. Jetawattana S. Malondialdehyde (MDA), a lipid oxidation prod-
uct. Free Radicals in Biology and Medicine the University of lowa.
2005; 72(222):1-1.

32. Grotto D, Maria LS, Valentini J, Paniz C, Schmitt G, Garcia SC.
Importance of the lipid peroxidation biomarkers and methodological
aspects for malondialdehyde quantification. Quimica Nova. 2009;
32(1):169-74

33. Singh Z, Karthigesu IP, Singh P, Rupinder KA. Use of malond-

ialdehyde as a biomarker for assessing oxidative stress in different

disease pathologies: a review. Iranian Journal of Public Health..

34. Tuliano L, Violi F, Pedersen JZ, Pratico D, Rotilio G, Balsano
F. Free radical-mediated platelet activation by hemoglobin released
from red blood cells. Archives of biochemistry and biophysics. 1992;
299(2):220- 4

35. Fagiolo E, Lippa S, Mores N, Oradei A, Aureli V. Peroxida-
tive Events in Stored Platelet Concentrates. Vox sanguinis. 1989;
56(1):32-6

36. Izadpanahi HA, Yari F , Khorramizadeh MR, Maghsudlu M. Eval-
uation of Biochemical =~ Parameters of Platelet concentrates stored
in Plasma or in A Platelet Additive Solution Composol38.

37. S.M.Picker. In-vitro assessment of platelet function .Transfusion
and apheresis science 2011; 44: 305-3

38. R .Fijnheer, RN .Pietersz, D .Korte, D. Ross. Monitoring of plate-
let morphology during storage of platelet concentrates. Transfusion
1989, 2936-40

39. Feys H, Vandekerckhove Ph, Compernolle V. Nitric oxide levels
increase during platelet

40. concentrate production from buffy coats, but no during storage.
transfusion. 2013;223-234 Hundigund M, Bae TW, Lee J,Cho YG.
Evaluation of in vitro storage characteristics of cold stored plate-
let concentrates with N acetylcysteine (NAC).Transfus Apher Sci.
2016;54(1):127-38

41. Saluk-Juszczak J, Olas B, Wachowicz B, Glowacki R, Bald E.
L-carnitine modulates blood platelet oxidative stress. Cell biology
and toxicology. 2010; 26(4):355-65.

42. kolodziejczyk L, Saluk-Juszczak, Washowicz B.L-carnitine pro-
tects plasma components against oxidative alternations.

Nutrition. 2011;27(6):693-699



https://pejouhesh.sbmu.ac.ir/article-1-2089-en.html
http://www.tcpdf.org

