[ Downloaded from bloodjournal.ir on 2025-07-16 ]

<&

=V AV Ll Y oyled 10 6,90 oy Al

SHUISL FoPIT Sals g 0 5iluiS LMW puad g2lio 39 (owind )5 = JI 536
3830 6. 551468 ploj Do Job 40 LN

P L Sl sle s f/,,ﬁ., Lo jdaro o (53 2 Y5 |0

Odubiy

JM,;@L
£Y) LS 06K sbos il 0% 3 Gie Sl sLaes sl b on Sege 5 S (SN 0 LS
S5l s o ae 53 S sles, sl B e 5l i OSSN 45 sdd sl (55 sl 4y VY
5SS oL 2L (Sl 2l 55 s ) 5-d1 S L ool g adlae cpl 53 ki 8 515 JL S

S gy BESD o] ilie

i bogis; g 9190

ol dolal bg) 4 O JUSl 5,90 88 55 0 55 o kd 4 SN o WLiS sue Vo (g o andlas cpl js
e 5 6L il Lo LS SLSN 53 i el b AL AT 1 e s £
22 SN (S gl gla il i ) Sad) S0 4 58 Sljed 5 AS gy 1 hensdy) e sS 5S shdlind
s a3 50,0 U e e Jsb

[

S Sl 5 SL V0 x VT CRUIML A, J2alS e Vo o Ol 3 oas,5-Jl
5> (LDH)365 5,05 SSY w5l b (p< 2/ 0 )ds 8 55 IS 058 4 Gl Gk
MK Do dgb 3 S 0 8 SN 4 Sl 1y 508 SR i, 8-dI b les glacsd
SV el Chle Bl o el B rr o p w595 DT /0T ey 59, P o= /00 sl 0L
L s jles LESN o 5SS 5,ked 5 8 LS s s pH (("""l 39, P= 2/ A)
Loy 550 P= /04 V)sls DL (o 1gSS 2y 555 53 (S S GalS J RS 4 Comd )8

S 4l

ol o (106K Oloy ks Jsb 53 LSy CokS 5 e s 3 30 s (G355 0300 Ol g2 4 (k)8 =
3 5 LSy 3 ke syl oS S Sl e p S (5SS A, RalS

e O3 SLESN (e 1S —JI gl SHals

9/ /19 sl Al
Y/ STV ks sl

Ol el = 0,85 = oDl T o8ty Sligiomd 5 psle domly o mrds Rl S ol s Ll olidy S )

s Gadis = Ol 2 0L = 0 QU b hagn s Eisel Jlo ammiam 0 S| Sl S e bkl - b et s PD i s ilge Y
VESFO-V 10V

Ol Ol = 0 Sl Gl gy 5 (o555l e afo— 05 QUi Sl 8 50 bkl - ubidnd aasins Y

Olpl = 01y = Dl sl3T al&ils Sligions 5 pske dorls slinl = (55 58 s 55 -

\


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

O 5 (g5 Ny | as

o LS Sy bt 5 (i ylS =

05 Al g S (Platelet additive solution: PAS) s>\,
SASL A, el L s sl o Sodll 55, g0
OF o i ojs el Oliizes S ol lia 51 g
OY=VD)aoles o 4 55
CiS kS o W5 e aS (6,05 ulse
o 3 ol 33,5 (6l s Jsb s eSO
JeoLs PSL .. (Platelet storage lesion : PSL)=S>
9 dbj_iw ‘Lﬁlw - .Zj:{ ol ey )‘ é‘u)w
o b ladenl O spnltenst -y s I

& PSL ax o b )5 aS il (g5)l50 31 SO il
S 6550 el Gl LSy S 5 p s e
i 53 oS 03,8 o3l (555 (Sl g Ol S
Jlis ol e il SV el il 3 SIS
S sty Ol s (pH Jals 5 e DA gl
w}&)ﬁﬁgwébbﬁvﬁ JBLL‘ LAC;S}L)J

PSL oLl g ol go ciliies gla 2oles]
b eyl ool as Ol e adas 5l aS 3505 5529
(\q)bjj OJL».«:‘ 6)‘.\.@5.‘ ol J}.b DL C,S}’\i &:jytﬁ
&L_A-LSJ)_.@JLS‘JJ wb‘jwrg&iPAS)l oslaul
VY Y YVl e PSL el 5 0 g s SO
VY

oealS Lac SO e Jsb ol 58 slaely u‘<'l
SLSY mazd 5l S anulS Ol Jls 4 5 S8 G s
S eSS sl de S5 ks S B S

S5 gl Jeags 5 LalS L 5 et LS =J
Sl a8 Conl anb aie] el el S5 s
5ol 4B Sl 5y 5e o e e S5
(YY’—YV)JJ:LL;A LS)ﬁj“b

I s SIS alS L s e S -

L
am O )3 0 mls SO Sl eslaal 055 !
S Sloys ol 5l (S Olse a4 oy st gy 5
(318wl a3 YY £ DS ¢SS glos T
S slaes sl g ule 5l iis LeSHl oS sl Csl
Q=000 S5 ISt (S, 0T et 5
ol Sl o Sl Ol e 4 eis el ol SL Sa T
Sy o501 et slmes sl 8 JLASH s o yie
o A el 5528 s sdel s 4 bl 3l (@) T s
FETNCHERNE SURT IS PR ICIE L NI P PRI AR
Jeelse 5| i (P)AEL wa Sl JU L So
e (S (6Ll Ol s Al las
(S5 ey e 5 S Ll glae
o3l 3 50 Sl gl (SO (LIS 5 g sla s
S5 5 oSl o S L (S 3551 5 g 53
SN b s (ol o en s 4SSl 3L
S Ll 5 e oS Sl el ge 3 Kes odiSTaal 55 )
S LS)JTC‘“".' slaans 5o 15 dL st u—?-’;ﬂ SER

(Y=0)as il 53l
508l eSSkl Gl ke 5 slas S
Listeria ) ;5 st s 50 L 2] (Staphylococcus aureus)
en S a8 a4 S (' monocytogenes
propioni ) :SUs J s, slads S(Corynebacterium)
Staphylococcus )y ydol o sS sS shilo il (bacter
9 (Bacillus cereus)wjjj_w o el (epidermidis
Serratia ) sl Lol 2l e (’Jf slas SL
«(Klebsiella pneumoniae s go s MowdS «(marcescens
SSL__ sl «(Enterobacter) sSU_ s 51 sL_aa 5 S
aeruginosa) |3 s 5 51 L 3995 5 «(Escherichia coli)
Morganella ) SL_S ;5 S6l_S 5 5 (Pseudomonas
o Ll g5 o a8 AL o (5 SU slaas S 5l (morganii
—Eoe (VA0 S Lacsly s JL st Sl
S Al 5 e 25 sl 0SS ol by,
S S s S 15 ealial 355m SO s JU S
Lol LT 2als e a8 cd 0350 ulrs shyls O]
=338 slge 5l eslinal Cle a4 (A=Y V)l sl


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

G\V)Lg_f Al e)Lo.f« NO 092

Cgr 5 (e Sy &S ,5) ATCCIYYYA S L
SSL oL el 5l S G SU Ol s 4
Blood S o OldD) I g5 ST lams (55 ol ags
o S e b el (65 s b r,wﬁ}mbﬁ (agar
eslie 156 Sle /0 J e og,uS Lol o a8

.(T“&),\i.sjf

5 O a5 I b SU 5 e

AP0 sl aellloe 3 it 5= gy Gl e

S iy ) )8 =l g Slale s 6l
4 S A e e A SR 3 0 LS 2B
3,55 oS Jaate ol 3l eslinal b (g las anS b
Olge & ancS du aS U ('““‘“ (Fresenius Kabi (s ,»1)
Ny Ver 500 Yo ol (gl 5,50 glaans
(LS S 5 s, 8 =d1 plg clale) oo ) 5=J
S SO S 4B S s (6 8L O gl g
5 6L O il g G5l e J 58 05 5 Ol e
A Sl S5 e Sk ) 5SS
S5 gl oS (Aald 5 5) e J 2S4S Olgie 4
o 205 5 Je G3 s e A ) S
235l
o 3 s S LS el gl sl S
380 Ao a5 53 LIS sl 5 (S sl gle ll
s LaaS IS 4l (g)ls el ped (OSSO ag
5345 S O sl s Sl ) eV all oS
L5 GeoF 3 e dd GE WV Ol 4 S5 id o e
I8 astly 5 dals cS 05,5 s aS s
- d Y e Ve 500 Y lackle bug ol
O3l bl oy B33 slacbli] s Sl e)lS
S oS rl?r_.r‘ (Minimal Inhibitory Concentration) MIC
PSS 8L Al o ol A e
Loles 5 680 Gy Jole ads [odls iy
Y S s pa 5 el S a5 5 oS-l
T Ul 53 s b plonil (O 5 i) e
S el Tl 5 s (VY sl oty 555 5 VY 5 A
Sy ST Lasms (S35 5 A5 (515 g LaanS

SV bl Ll a4 e O sl O pralinS|
g_,_:SJSu,“oJujJJJ_pr &lj)lg_uwu;,u):}
Sl Jsb s Lac SO S s o Ll o
ol ol 5 andllas e 3 (VA Y (YA) 58 (6,lueSS
s 5 ol SU T Sl ghls Kl e i, 5-J1 &S
Lac SO 5o Lagisl golwdlad o sla s,
ol oylil odol 3 03 sb (ileds b gla is, Sl
i S=dl ol 35 3 aS 4z Ol s b

J-J))Lé.ﬁj J::.:..)ls—d\ ;:'U LE axdlzo w\).} L 4:.95/
5 Sl 2l oo p S gba SL S S
= w@)u—dlﬁUgMH)oJﬁLﬂﬁ CA_S’)M“
2l e S e Jsb s ey, o) 32

N S

Rgug, 9 alee

S > (Platelet rich plasma) PRP %, 45 45 o SlocS
SBasIaal 5l cals, dtl b o Jsl obejle sl 6
54 S Ol el polal Cojso 4 g ol 4y
958 esle 30 cardllas cpl 55 . S 13 axdllas 5 50
L3, » (L-carnitine chloride (LSw (S o) pus ,I8= I
L aslie 5o s ls=dI L Hlad glacs™ 5o 5L
PR ybhe S 5 al) sy dald oy S
5 03,5 93 3 b S S e sla bl
05,5 35y odkel e 4 z=b A5 S 6 Sl axllas
oSS w5 VA 6, K SPSS L;)LJ)\);\D; 5 eslazad b
S5 2Ll 3, Paired T-Test 5 bty (gobel 5JUT

i

S S L Isles 505 (SLls el O gl g agT
Sl eSOy 5 (6 SL Wl gl s a8 (6 S 4 g
sl e S S il ote 0 S (6 8L @ g A


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

O 5 (g5 Ny | as

o LS Sy bt 5 (i ylS =

IR A D JE DYt UL U I SR N
(Po. = +/+¥0)p g 555 55 DSV ke (po. = +/+Y)
= /)8) p e glags, 53 LDH sl Cllab i a5
(Po. = +/02% Pyoo= /Y0 ey 5 (oo = /00 Py,
o Q,_E.L'cl_g&:})lj—d\p)l_mg oSOk Uj_f):
PEITISS PO R RN DI EYGVIEPURGIINR RS PR e
Ly olsbas OBl J 28 65 5 L aglio 53 5 ol Lais
(" L}:;:j)lj—d\ L sks (_;Lag,S‘jg DR .;lsJa oLlis
Yoo oY L;ug:_m;g@)‘ﬁyﬁ()' clale
slacelo 5o 80 in L) les o [V 50 Jos
52 S (i 550) VY el VY (FA YY
Goal a5l Bl a8 8 IS 05 S L 4l
Ol sheslaal Lip () Jsdes)(p< +/00)3 5 Llsbine
sl o Laey, S s awslis gl ,— paired t test
Goll L5 5P /00 5 s duloe CSM (610K

.u\i}ﬁ)\}b&ﬁ

sl wbl o il S=dl g cLle L
isle—d 5 Glucose . Lactate  pH « LDH)SC_J ol
Ao aellle 3 LSS
S das e Olas bl 5JUT Sl edel s w0 =l
535 5 dol 5as 5l by csiST L SIS bl Sl
5ol aly falS e psb 4 SO (e e
$Laas 5 55538 Ol O D (55lalan e
O e p< D)) g J{G 9 lalee calisea
olis Paired T-Test (s Lol 5JUT 51 sl cis 4 =W
Lol LAl oSS 05,5 s 55,18 clle oS das s
O oB= AL Dl 5 s sdal 58 58 shdlad (6 sL
e S 05,8 el (5SS = 080 02
VYY) 3 lsbes G sl 5 las s (8 S ,ialS
Ll BT Sl eaal s 4y b (Y Jsa)(p=
LLDH o5l cled o Kls 45 ol cpl oiaslis
S IS ey s B sl 5a) 51 Oy csdS
IO ol s 53 il Bl S e 5 5b
Job s lslans Cilises slagss L3 el Clead bl

<0 4 g

3 4r LgLAajJ_f)b LSJSL’ .,l_,.fa) Q‘ﬂ A esly S
%J;w@ﬁ&bdﬁuo)ﬁ)wdﬁs

22 & Slplee slo 2ol o et U o
Pilot) s aellls 3 (il 6 s ke J b

S el Jald as oSSy (Sl sle bl
(Ol = Bl = 5508 o o 8) S8 w bl
(O a0 030 ook —olSY o C)olsY clile
CS)LDH) 565 5,05 LSy WJ Cdled Ol
30 (Ol =0 s030 sl =365 SlSY (5 S5l
s Slesl 5 eSS, o iy 5l eslinad L
WJsh glasss 53 (A= =los (pl3) e 50T 51
BPCPINRTRRE JEJX 73 FH UL WP SIKVI e SIpy P
Sl sy 508 el Ll 3 Co PRP 2 s
3 sl K s Lo 5 (Ol ) =ty 258) ¥ S
L3 S Jime (bl g e s anils y banS 3,8 G b
L 50 S Jasma PH Olse 1238 15 (lesl 5550 5
Sl ey 555 3 Glie G D) 20 PH 1 eslin
Sl ol&ws 3l eslizad b o baeSoh i oled s
5 ol slasss 03 (S me—w K-1000 «015) J e
ol e 35 (683 SN (I ey
dglin Sase L dals 55,50 slaos S 5l sal s
oS dleslae Sl ase S Ble (S S 5 LS
anlllae 53 o o plie i 5 5 SL Sl S
g e 0351 s 4 ) e el s 0 S 5kL
SV ol oS ol andllas (sl a3y 50 il )
S a ol adlle s s S eslinal 3y S
Sl eSS 5 e IS sl 055 a4 SO
LatlesT adS s s (aingy Clale L) i sS-J1 L
slaobe; 55 SBlus j5b o S o slawiped o) 2
L L talo3l 5l okl s 4 il 5 A3 S plowil s
el (oss 5 LS ol S s i Su s
g adsl adlas dSlen  Jol andllas 3 Lo jiolesl

Rl
L o) anlllas s S sle sl il S o


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

G\V)Lé_f Al e)Lo.f« NO 092

<>

aslio 53 0,8 = JHL Hles SN 65 8 55 8L Ad, Hlee 5 S sl gl gl il glacdale b s, = ) S0 Y Jgae

gl addllas 5 dald 0p S 5 (s SL e J S 0s S L

S mbe sla 2l TR W PR TS RN A B PR P

Voo O Yo + C Z
p X +SD p X +SD p X +SD X+3D xzsp 7
value - value - value - n=0 n=o .
n=0 n=0 n=0 290
_ B _ _ _ - - YE5 £ Y \ cble
+/YVA YAS + \YA YAYNY Y4V + ) ¥¥ +/08Y YSV £\ FY YSO £ TV Y4V £\ T Y S
C/AYY VY £ 00) VAR YOY + 100 ACAY YWY 190 YV + V¥ YYe 20V 0 (mg/dL)
- - - - - - - VYW £\ O \ obsy
/4 14¥0 £ ) F) [o0¥ YeYV £ )VY EYD  YVEV £ 1Fe4 YAVA £ \YF) YAV £ VY0 Y 5G5S, das
/+Y0 YYSe + \YVY [+ 8 YVYA + VAA ia¥s YEO) + AVY Y£44q + £08 YAAV £ 458 0 (IU/L)
- - - - - - - FYAY £ F \
N Y £ Y\ /0¥ Y £\5/8 CJOFY E/0 £ 18/) YV/A £ \V/V INZARE R Y olsy
/454 ¥4+ YHV ¥iate Y £ Y\ Y OAO X YFA OV/A % Y4V VY £ VO 0
ERRVA%s
VAR Vo /VO £ O/FF e AOY & O/FY AR YS/XO ¥ . cela VY
04/00
sldas
+ Ve FA
v/ ¥ YO/YO £ Y/04 o/eey V4/0 £ V/en A ¢4 Of/0r £\ sl A Lo SL
VO/O+
(CFU/mL)
VAR OY/Or £ V/e s o/e) ¥Y/v0 £ Q/FY \ vE /e Yook o/en WY
NI Voot o/en VIEXS) VYoot o/en \ vet /e Yovr d /o el AT

Lol SO gy S 5 il o oo ol oS 5S sl oL S O panslin s (5l 45 it J 28 05 S CT s 05 5 C
Sl P /0 s el o e SV (6106 slassy o ey S o avslis (gl Paired T-Test Osa3 5l eslizud L p Value

GG iy 55 3 ) S= L Dles oo s b
S S Sl Sl s Cte J 58 0y, 8 4
oo P = /A s laliae Ml b g s Sl e
S A edalie sdal s 4 S Gl (Y ) (e
—dIL el Jlasd el eSS il o5 S
sodd bim g pH o J 8 ey S 4 Sl S
Slabae (golal a5l adlast] ol a8 codls (g zeS L2als
s s Sl ol s (Y s )(p= /00 V)
o 5 sl Glasss 5o 4 sbs e OLAS (651 ST slaell]
Sobsbme ey uS b S sl (oS (¢ IS
= S0 O i LalSO sl Jl 555 05 5 Sl
Paired (s Lol 5JUT 5l ool oes @ = (p< /00D
CSM o058 53 CSO sl S Aas e OLiS ¢ T-Test

Al e sl (bl

oLz Paired T-Test ol 5T 5l ool s 4y ol

L ol Wl 2SS 05,8 53 LDH o 3T CJlad oS das e
S =L Sles aden s gl S 58 sl (g SL
I8 05,5 sl (IS5 oy 5 o5 L3 0
Al Sl B ol s sy s (6 RS Rl 5l s
535P = Y iy 5P 0/ Y)s hslae
bl T S el s = b (Y Jsam)(p s
3o 3l 0Ly s i8S L olsY Sl 45(.{)5& s
gl 3 5 a8l I 63 sne sb a5, B
il slajs, 5s SLSY Olme Gl 0 (g lsbline
odal Cws 4 2 (P /0l a5 LB 5 lslas
cble oS aas o OliS (Paired T-Test g l| LI 5
oS S sholial (6 8L L eds WIS oy S 55 oSy



https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

O 5 (g5 Ny | as

o LS SNy ) bt 5 S =)

ol adllas js (Sl sla el TR WS PR TS RN P S PRPS

C B A oS
o value X +SD X +SD X +SD
n=\- n=\- n=\- )"’)
«/AQA FEO/Y e + YA SO £ ¥ FEY £ ¥ .
V54 FYO £ YO FYF £ ¥ FAF £ 1) |
(mg/dL) 5 8 Lle
ERY FVF £ T FY\ £ YF FOF £ YY Y F
vy FAY £ Y YYS + SV TaY + v 0
YYA YSY + YV YVV + FY Yq¥ + YV .
JYYA Y44¥ £ 210 YA\VA £ OYY VAAY £ OAA \ U5 dms olsY
ey YYF\ £ VOO YOOY + £Y) YEVA + 5§ \ (U/L)
ey YVYY + AY. YAVA £ V¥A ALY £ VYY 0
YEY YANY £ A/A Yo /XS £ Q)Y Yo /AY + A/A .
JYYY YY/Fr £ VoY YO/ 0 £ V VY FY/A £ 1Y/ |
(mg/dL) oSy cLle
YV VN0 £ VYA O/ 0+ Y/Y OADY £ VE/ v
A 4NV + Y5/4 VAR R R 4Y/¥0 + ¥V/0 0
e VIV £ NV VRV £ 4 /XY VIA £ v /44 0 pH
VJYAY QSA/D + VA OFA £ 1Y) OOV/O + \YV . X 12T S sl
ARY, YOO/ + VO YAA £ 140 YYA + AY I PLT/uL
(Jsl 55
AR Ve/4e £ 00 FVA £ ¥ . 75
el YY
(ps> 53)
R FYN e Y S5\ v £ 1) . i
cels YA ba s S slaws
( 393) (CFU/mL)
e OV/A+ VA v/, + § . fr 2
el VY
(o= 550)
VARER! QV/Ar £ ¢ Voo .
el VY

UL O sl s 5l e S35 05 8 1B oy S il e 0 SLS S 5 Sl o ol e IS e S A S
S (S5 I 5255 e 0 LS SV (5l 1 C g 8 AL r 0 BLS SV 5 S5 s e cmike k) S 5SS
ool (S S kbl ol SL Ol s 5 Y g e O BUE L
Gl 0l deloms SN (65106 Lo, 53 (C 03,8 5B oy ey S oy anslis g, Paired T-Test ¢ 5a31 5l oslizel L p Value
A3l e st (g bl s 5lp< e/

Cto o, 8 (08l )y ey 5 = g AL U
S 2 bkl S 5S heile]

iolS =1 &S sl 0L (5 8L S Sl ol s
xV 27 CRUML a3l cousl s Y go oo 00 clale o

L olasd o) o sS5S skl (5L L sl
J S 0,5 4 Sl IESS g S5 53 eolS=d)
)'\A_‘.BVLJ-“ .‘C)-L\ﬁb)—f)b)}}'ﬂ éfuosﬁtj)‘ bj_>'-
J)J})(v—‘ﬁ;ﬂ )j) p= '/"v) Jj—,’ )‘Jl—'\m 6){.01}.]44

(Y



https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

G\V)LE Al e)Lo.f« NO 092

5 e lin 1 LS= U1 S0 4 adlae ol s e
Al s (I ke b s e eSS
Glacsoly 55 48 sl 0Lt asdllas ol 5l fol> b
SIS a5 5 SIS G e i SN L e
2 s o glaaddlas 55 S daldos S 4 s
OA VLS o dul ) ameS cpl a0

OLis aadllae ol 3ledel s 4 il 55 3 b S
L les laca SO 5 wlsY e ble S sls s
Jsb o3 S Sl 5l sl o5 8 @ o )8
L i s oyl eSS SIS Sde
SewolS=dl e w g pH fals 5l cxiles 5 oSO pH
sl oS-l S L Bl s WS s
Gmb ol O S AL SIS als b Sl sl
SIS S Jsb 53 S oS i g e
OMLEL S5

S 4 J ke 8l o glac sl 51 SIS
Leoe PH 28l o Jsb 53 O pasd 5555
5SS (S sltle s ks sl oS 5 S
In s Lac S gloeeiy ooyl fals Colh a5
ol 5 05uSI S oS (glasdlas (V)55 e Vivo
CFIN ) xS PH 534S 35 ol 51 (S sls ol
GRS o Al 45 035 i SV (S50
()35 5 sl sl

3 Ol s of Jalpslas ola Sib 5l S
O 53 el il e Sk ) sla et
il ol (LDH) 3G 5 s LSy ﬁ_;T Sl
Lt ol adasOliS oJ b 53 o 3Tl c e Ol 5
Sden Jsb 3 T ol Sdled Ol Bl e
S 2l Al e 45 Al e GRIBESS e
LS 53 eSSy e e dob 3 sk ool
(0 AF)asLPSL L

Clad caalllae ol Sl edal s 4 b il
S G )=l Lo Hlad oDy 53 LDH (o 53!
Rl s st LSl A0 a8 s S 05 S 4
3505 0L SoSO (Mg Sue J b 55 1 (5 %S
Wb slis bim U ol 8-d1 oS b S amd Ol 5

Cmlos s pl S Ll Cles J 28 05 S L deslis
H00)3 4 slalame (oLl a5 S 6 S L anlie 5o
ol 0T Sl ol =l (Y Jsdr ) JSa)(p<
VYo VY XA TE Slele s (68U A, oS sls e olis
3 lslis (bl L 5l aS anils [ilssl s S 53 8 5o
S a8 ol e OLE LD i s (p<4/00)
ol e Al i KIS Lo S 5 S el
Lol 6805 ,5 55 yoapos S 4 aaals Sl
Shomte J,8 0,5 4 S (5,80 A (s 5=
- @l_:i (p= /0 0) el 035 Sls, 55 5 (S RS il 5
S sls e 0Lz Paired T-Test g el 5JUT 51 ool s
ke p S (8L L edd Wl oS 05 8 5 (6 S sl
T Sleba s 8= dI b e dea sl o sS 5S phsleud
Gl st Sute J 28 0y S 4 S 1T 5 VY A
sl (golel L 51 el ol 5 el Ll 85 5 (6 S

(p< /v ) )3

T b sl oS oS il (6 SL S i) ISS
Or bl Ly 5 LS —dl e 5o (SN asns g 0l
AUy e S gl e S IR ooy ) 03 )Y g e
35 55 shlil (G e SRS g3 05 8 (C)ml (5 S
o fliS sl g 05,5 5 (C sl CSWy 5 ik sy
55 55 Il (6 7S O il g 5 03,8 N (SN

(SHLC) sl g s b

el
Sl ST s £ S5 S L oles
S 4 Ml e on S mld Olse 4 ojs ol eSO
e 4 O] e sl el G en sl 5 L o
=l B0 Ll sl e el il s gl
oSS dlial Cote 0,8 (6 L A, s s )S
s L ol A el el lac Sl s


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

O 5 (g5 Ny | as

o LS Sy bt 5 (i ylS =

03,5 55 6L Ak, 8 55 o b | 4 ol ks
o LS=dles ;S an sl g peS PH glils 8 xS
el 035 o o3y

S5 )l S=d L St sl ) el e S
S 5 8 =l S ey 0 B s e el
SAL G Fbe 00 pilSe S bl
o e i (T4 IS e S sl
Sl sl 1 51 S el plsVley S5 5 5]
s s oS 5SS bl sl i 8L gl
Ll patge (ol am ax B by b e S L w
AoVl glas)ls dsile )8 —dI &8 S Ol
0S5 oo o8 lag SL s Jske o)l S
Glasls 5 aib o OIS s Aty 51 (5 ek Jold i
Sl ool Gy 2 AL pl glaediS lge LSV
(S o Jos lag St e

—J LSt (BT el 4 ST addlas il 3
il o S=Jl Il ol b el 4y s oy ,lS
oSSl Cke o, 8 6 8L ) Sles pedle
CdS 5 pd e 35 = LAISH 53 ey
A3 e e e Jsb s g sty

) & ook i

A G ol Sl el G 4 S e b
e 252 B L LS e et -l s o0
Ll 5 i o (e e Isb s LS
o 3 ol LS o a3 5 LIS S
GRS o Sl 28l e en 028 SO
e Jsb 5o kbl oS 5SSl S s,
Ao 5 s ren w58 LSO 3 (IS
LS 5 S s s ) i Ls=dl Ol &S
o Lac SOl gl 5 kS Lo 5 S0 b ol
53 Lags 8Ly doy el O 36 a5 Lo
PR I PR U PO EPR SN (I PR Sl
a3le Olge 4 OF 1 Ol s sl 5o (Al o o 8
3 503 o3lizal LSS s s s 58l

Gl e S Sl St e 8-l G0 e

S raS 7 o 5 03305 (55 shr 0T ol 5l 0> G
LUl 53 LDH 5T s b il o oS s b )
Al

Sl aS ds S jatia 3 s 5 e allles
GHS P IV WV T S KW =7 P PR W [ S
Olimn asdlloe (ol a2 53 oS o Jshor 208 5 o
S 03,5 51 a8 lm 4 LDH 5T ol
OA TA)s 5o 558 (s 8= U1 BB oy S)s 5

355 Jolas 0800 andllas 31 ool s 4 =BGk
O LY s e S-dl w680 sl
55 . (Y)s 5 edel s & Y-Amg/mL DY 50 ko
AmgimL L ol Nye e 00 593 3 bl anllas
AL A, e medls 5ao ol aS aS Ol
Jsb 03 eSO kS 5 e e By ol
Al e CSM (S ke

Vo oo Ov bl Ui LS=Jl aalllas ol s
Jsb 53 6 8L ) g5 SAS e Jl cudls
A Ol O ol g sl anils (IS Sk
ot (o 53 Y0 5 VY FA LYY slacela s s SL
22 oS =L Jles <8O e 8 s (6L I S
S P NNy R VIFRG L {1 KU AP g U v
2> S e PH S0 (b Sl sy st (558
5 &5 s i i a5 ISV LSt So )
ot A S S Iy b s s 3 Shee
53 do U (Sap 55 s 53 5 Al il
O pen Ly i B3I 015 a PH 2alS eSSl
Sk 50 ol andllas 3 (M) PG axils Ss )i
—dls eSL Ledd e lac SO s pH lals
2520 ) 45 35 IS 058 5 a8 ile 4 28
SO 03,8 53 6Ly RS sl sdis 0L Wl e
AL e S-S

Il 53 LS 5 ool aalllas gl bl
2 e S5 Ol e 4 Al e PH2alS (Yo e A
S sl eSS skl (6 S ) A8
AL Rl A solee U Llg e pH 15 b
b aadllae ol Sl el Cous w s (FY)LSL 4l


https://bloodjournal.ir/article-1-1149-fa.html

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

QV)LE Al e)Lo.f« NO 092

<>

05t I Olelw 5 p e Sslae (055 JUi)
s b et sLaeltlesl p e s ke
Olosle (S55 5 55 m prmme Coalyy 5 O Uil Ol
o=l el s el g ) Y () o8 0 JUal
o Jels Ol B S S T
5 S3PFLer o (Suslis 1S e slaeliules
S 5 SE5 colg O Jlsl lesle (65w S

References:

1- Palavecino EL, Yomtovian RA, Jacobs MR. Detecting
bacterial contamination in platelet products. Clin Lab
2006; 52(9-10): 443-56.

2- Mathai J. Problem of bacterial contamination in
platelet concentrates. Transfus Apher Sci 2009; 41(2):
139-44.

3- Védy D, Robert D, Gasparini D, Canellini G,
Waldvogel S, Tissot JD. Bacterial contamination of
platelet concentrates: pathogen detection and
inactivation methods. Hematol Rev 2009; 1(1): e5.

4- Larsen CP, Ezligini F, Hermansen NO, Kjeldsen-
Kragh J. Six years’ experience of using the
BacT/ALERT system to screen all platelet
concentrates, and additional testing of outdated
platelet concentrates to estimate the frequency of
false-negative results. Vox Sang 2005; 88(2): 93-7.

5- Blajchman MA. Bacterial contaminations of cellular
blood components: risks, sources and control. Vox
Sang 2004; 87 Suppl1: 98-103.

6- Brecher ME, Blajchman MA, Yomtovian R, Ness P,
AuBuchon JP. Addressing the risk of bacterial
contamination of platelets within the United States: a
history to help illuminate the future. Transfusion
2013; 53(1): 221-31.

7- Zhao Z, Chalmers A, Rieder R. Rapid detection of
contaminant bacteria in platelet concentrate using
differential impedance. Vox Sang 2014; 107(2): 114-
22.

8- Te Boekhorst PA, Beckers EA, Vos MC, Vermeij H,
Van Rhenen DJ. Clinical significance of bacteriologic
screening in platelet concentrates. Transfusion 2005;
45(4): 514-9.

9- Riedel S, Siwek G, Beekmann SE, Richter SS, Raife

T, Doern GV. Comparison of the BACTEC 9240 and

BacT/Alert blood culture systems for detection of

bacterial contamination in platelet concentrates. J Clin

Microbiol 2006; 44(6): 2262-4.

Stérmer M, Vollmer T. Diagnostic Methods for

Platelet Bacteria Screening: Current Status and

Developments. Transfus Med Hemother 2014; 41(1):

19-27.

10

M;\MKAA{Q:}\;J%MM}J"SDQ;JJJTJ:
Syl g iy laaddlas 4 5L esle -l L SL

ild yiud § il
J\_Jl;‘-rﬁ -J\_«;f)\ wu)ks Mbdt{[ﬂ )‘ d;.?u ejjﬂ L)'l‘
S sty ol 5131 oSl Dl 5 sle

b e il ae a5 sl sl

11- Rahimkhani M, Ali ZM, Erfani Y. Microbial
Contamination  Detection Methods in platelet
concentrates. Sci Iran Blood Transfus Organ 2008;
4(4): 265-74. [Avrticle in Farsi]

Greco CA, Zhang JG, Kalab M, Yi QL, Ramirez-

Arcos SM, Gyongyossy-lssa MI. Effect of platelet

additive solution on bacterial dynamics and their

influence on platelet quality in stored platelet

concentrates. Transfusion 2010; 50(11): 2344-52.

Gulliksson H. Additive solutions for the storage of

platelets for transfusion. Transfus Med 2000; 10(4):

257-64.

Zammit V. In vitro assessment of platelets stored

for seven days in aplatelet additive medium-a pilot

study. Biomed Sci 2006: 46-50.

Mittal K, Kaur R. Platelet storage lesion: An update.

Asian J Transfus Sci 2015; 9(1): 1-3.

Shrivastava M. The platelet storage lesion. Transfus

Apher Sci 2009; 41(2): 105-13.

Bertolini F, Porretti L, Lauri E, Rebulla P, Sirchia G.

Role of lactate in platelet storage lesion. Vox Sang

1993; 65(3): 194-8.

Deyhim MR, Mesbah-Namin SA, Yari F, Taghikhani

M, Amirizadeh N. L-carnitine effectively improves

the metabolism and quality of platelet concentrates

during storage. Ann Hematol 2015; 94(4): 671-80.

Rock G, Figueredo A. Metabolic changes during

platelet storage. Transfusion 1976; 16(6): 571-9.

Chandra T, Gupta A, Kumar A, Afreen S.

Morphological and functional changes in random

donor platelets stored for seven days in platelet

additive  solution. Int J Blood Transfus

Immunohematol 2012; 1: 20-5.

21- Getz TM, Montgomery RK, Bynum JA, Aden JK,
Pidcoke HF, Cap AP. Storage of platelets at 4 C in
platelet additive solutions prevent aggregate formation
and preserves platelet functional  responses.
Transfusion 2016; 56(6): 1320-8.

22- Sweeney JD, Blair AJ, Cheves TA, Dottori S, Arduini
A. L-carnitine decreases glycolysis in liquid-stored
platelets. Transfusion 2000; 40(11): 1313-9.

12

13

14

15

16

17

18

19

20


https://bloodjournal.ir/article-1-1149-fa.html

O 5 (g5 Ny | as o luiS S e plie 5 28 -

23- Kraemer WJ, Volek JS, Dunn-Lewis C. L-carnitine
supplementation:  influence upon  physiological
function. Curr Sports Med Rep 2008; 7(4): 218-23.

24- LaBadie J, Dunn WA, Aronson NN. Hepatic synthesis

of carnitine from protein-bound trimethyl-lysine.

Lysosomal digestion of methyl-lysine-labelledasialo-

fetuin. Biochem J 1976; 160(1): 85-95. 31- Watts SE, Tunbridge LJ, Lloyd JV. Storage of

Wanders R. Carnitine biosynthesis in mammals. platelets for tests of platelet function: effects of pH on

Biochemical Journal 2002; 361(3): 417-29. platelet  aggregation and liberation of pB-

26- Pekala J, Patkowska-Sokola B, Bodkowski R, Jamroz thromboglobulin. Thromb Res 1983; 29(3): 343-53.
D, Nowakowski P, Lochynski S, et al. L-carnitine- 32- Stérmer M, Kleesiek K, Dreier J. pH value promotes

29- Olgun A, Kisa O, Yildiran ST, Tezcan S, Akman S,
Erbil MK. Antimicrobial efficacy of L-carnitine. Ann
Microbiol 2004; 54(1): 95-102.

30- Blajchman  MA, Goldman M, Baeza F. Improving
the bacteriological safety of platelet transfusions.
Transfus Med Rev 2004; 18(1): 11-24.

25

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

metabolic functions and meaning in humans life. Curr
Drug Metab 2011; 12(7): 667-78.

Oyanagi E, Yano H, Uchida M, Utsumi K, Sasaki J.
Protective action of L-carnitine on cardiac
mitochondrial function and structure against fatty acid
stress. Biochem Biophys Res Commun 2011; 412(1):
61-7.

Sweeney JD, Arduini A. L-carnitine and its possible
role in red cell and platelet storage. Transfus Med Rev
2004; 18: 58-65.

growth of Staphylococcus epidermidis in platelet
concentrates. Transfusion 2008; 48(5): 836-46.

33- Meadows JA, Wargo MJ. Carnitine in bacterial

physiology and metabolism. Microbiology 2015; 161:
1161-74.

34- Ganapathy ME, Huang W, Rajan DP, Carter AL,

Sugawana M, lIseki K, et al. Beta-lactam antibiotics
for OCTN2, an organic cation/carnitine transporter. J
Biol Chem 2000; 275: 1699-1707.


https://bloodjournal.ir/article-1-1149-fa.html

Sci J Iran Blood Transfus Organ 2018; 15(1): 10-11

[ Downloaded from bloodjournal.ir on 2025-07-16 ]

Original Article
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Abstract

Background and Objectives

Platelet concentrate is one of the important blood products. The platelets are stored at 22 +
2°C that is an optimum temperature for bacterial growth, so the platelet bacterial contamination
is considered to be the most common infective risk factor in blood transfusion.

Materials and Methods

In this experimental study, we selected ten platelet concentrates from healthy donors prepared
by Iranian Blood Transfusion Inovation Center and stored at 22° C with gentle agitation up to 5
days. Then, the antibacterial effects of LC on the platelet concentrates inoculated with the
gram-positive Staphylococcus epidermidis as well as the effects of LC on the metabolic
parameters of the platelets were measured.

Results

The results showed that L-carnitine in concentration of 50 mM could significantly decrease the
growth of 1.5x106CFU/ml Staphylococcus epidermidis (p < 0.01). Moreover, the
concentration of 50 mM could better maintain the LDH enzyme activity in the platelet
concentrate during storage (P day3 = 0.003, P day5 = 0.002). Lactate concentration in LC
treated platelet was lower than the control group at day 5 of storage (P day5 = 0.008) and also
pH of the platelet was better maintained in LC treated platelets. In addition, the platelet count
showed less decrease in LC treated platelets compared with control group at day 5 of storage
(P day5 = 0.007).

Conclusions

L-carnitine can improve the metabolism and quality of the platelet concentrates, as an additive,
during the storage and it can decrease bacterial growth in the platelet concentrates during the
storage.
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