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The influence of methylene blue virus inactivation on coagulation factor in plasma
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Abstract: Objective To investigate the effect of methylene blue photochemical plasma viral inactivation on the activity of main
coagulation factors.and the feasibility that the preparation of cryoprecipitate with viral inactivation plasma. Methods 16 prepared
plasma were equally splited into two aliquots,namely experimental group and control group respectively. The plasma of experimen-
tal group was inactivated with methylene blue light treatment,and the plasma of control group was treated with light without meth-
ylene blue. FVI and Fib concentration of specimens were analyzed. Results The difference of FVI and Fib was significant between
the two groups(P<C0. 05). The loss of FVlI and Fib in the experimental group plasma was too large to prepare the cryoprecipitate.
Conclusion The effect of plasma viral inactivation on F[l and Fib was significant.and was mainly by the photochemical reaction of
methylene blue. Virus inactivated plasma is not appropriate for the preparation of cryoprecipitate.

Key words: virus inactivation ; Fib ;Factor VI ;methylene blue ;cryoprecipitate

PEAE R B AT A 35 7K P I T AR IR AP B S W
i I % A IR R e SR b 7 0 2 AR A T AR 56 B AR X ik
I B3 AR HEAT T 07 3 AHU E 2 AR K OT B BR R R i
8 R JR B o A TE 0 B B 10 A T B R 1 SR B LB L 7
SR G U 7 R 2K A R R AR I YR B 7 T R R B
7. BT R OB R B AR LE T I P e il 2 AL R
B AL 5 A AT B R T A I L RS I % R AT T KO 2 2 R
P 1R O AR A T B . H AT AR I 3K A K O ik
R (X T B 4% i 55 B I T I F I 2 0 i (MB)
Pl Tk R0 5 K TS % B B AE R 2 SR vk AT
a3 - MB Ak 2 1 2900 38 2K 3% 7 55 LT o) LRI T A 40 i
MK Mg T ST B 0 mT 2% YR A5 4 1 3E k0 7 (HIV) , 2 R
JIF R 7 (HBV) L N BUIF %99 8 (HCV) 200 (H 36 41 1 1Y
95 BE AN L JEIG A A o DR o SR I 12 00 AT I 2 5 2 K3 1Y)
[ et 32 50 o 8 A AT R SR 2 0 R KT
AEPLIG L EAR AR KSR T Al REAEAE RO B (A3 b i A
RS T80 S84 19 T R (R0 T T s B TR L B Rk & TR B
PG TR S TR B A ¥ TOUE 2 T A I YRS 43 R
P I T O T TS I 3 A v U TE B AR O O T 8
T T I ARG X ¥ UTIE A9 32 B A RO 43 Ho X 9 83 K IE 5K
o R 5 i B VI CE VD B £F 2 2 11 )5 (Fib) 647 7 4 K 52

A @IR4E#E ,E-mail:jtl@tmmu. edu. cn,

1 #RE5HE

1.1 fUER5R7 AT I %E 4L (Sysmex CA-7000) , i 1§
ob i 9% 3% K0 M (ZBK-YBM-01) , BECKMAN {[§ i 5
LAHL(Jb-MC Centrifuge) s SANYO 7 % vk 5 (CFC-free #1) , Iy
IR MM 4% (R A IR &) » f A MB VR I G A4 1 95 75 2K 306 A e &
— U B KU I 4% U eb DR BRD  Fib & IR (£ [ Mar-
burg Lot:537511) , FVIl : CCF VI i ¥ A& 3 32 70 (£ 5] Marburg
Lot:500881B),

1.2 BRARUE 3550k B AR I 3% 47 3k JC BE ki YR AR A . B AL
R 16 48 400 mL 41, F 6 h W HEAT MBS 43 85 . 4 i i
L 5043 TR 53 )5 T8 R 45 et 4356 T DTN AH TR 28 48 7 L G 3 1
Jei A3 U Sy S 06 21 0 X A L TR B B L S N T — 1 i
Fric FF R FVI K Fib, B A B i B 6 i BAs v 5 4 L
2 (SOP) SCA4 CHLAE € 1fi 3 J3% St 87 3R 90 ) 5 ) BESR R AT

1.3 i KAIG AL 3R SR — WP 5 I I 4% %) il 2 3
FTe 85 TG Ab B B A2 R R IR G ug . MEE T L
PR A T 2 005 — UM I B K T T AL A AH 3 L e rp sk
B4R 0 AR A MBCHEE 1 pemol /L) . X B8 41 1M 3% 7 A A
MB., 93 41 1fil 3% [7] B A0 A 55 5 2 17 i FRUAR P 3647 o' IR A 2 (O R
BB 25 000~30 000 lux, JiEE 5~10 °C 3= Eh 5 60 ¥ /4 4h
S0 AE R 30 min) , % RS 430 B8 WL 5 /N — 1 8O AR
CH TR I FVI Rz Fibs 3 25K 50 38 5 11543 0] B8 i 3% /N 5



FTREF 201254 A% 41 54 114

— 0 AR AR IE A A AL A RN S B CF — 50 C ik
FEHR . BRI AR A 4 B SOP SR CHR 4 « aff 3 Joit 12 48
BB D) TR AT
1.4 BEMPEFRM 3 dJE.F—50 CkmEH =4 /hgT.
37 CHKBH B G > B FWI & Fib, Sysmex CA-7000
L5 SR 00 J 3 Ay e 94 b doh s o R O ek R A i FRUBE i PR
o 0 45 A LR AT o
1.5 Gt gz 45 R AL SPSS11. 0 it 84 B dT « K
B3, P<<0.05 W 2ERAGIHHE L.
2 & 2

S 5% R ZH FVII - C A Fib o 32 95 3 K00 A0 B R g Lot
VR JG A AL 25 S A Gt 24 75 L (P<<0. 05) , WL 1.2, W4 5 g
HIJE i 22 S o g it 2% B L (P>0. 05) , L3R 3,
*x1 FANEFSRELETNERLETFRDE(TLS)

25 n FWI:C(%) Fib(g/L)
Xt 2 16 4.54+7.58 0.05+0. 069
S 16 32.81+10.47 1. 06£0. 260

®2 HANEXRERMLETFRSE(TLS)

215 n FVI:C(%) Fib(g/L)
X R 16 4.27+8.22 0.01+0.066
LG4 16 32.63411.37 0.9540. 290

®3 HANRTEEIERLETFRSE(TLS)

25 n FWI:C(%) Fib(g/L)
Xt B Al 16 0.27+4.83 0.040.029
SR AL 16 0.1846. 36 0.1140. 280
3 3% it

MB Ak 2% 3 I 35 55 15 K00 1 A B A 24 B % 7 kil AT
L3 995 B 2K 6 T AR BT 08, HLRE O3S LT T A A SR S L1
2 o KT MBOGAL 223555 15 KO 5 1 I 3 A 5 T i & 75 &
JR R AV DUTE R A 0 AR SRS o [/ — A o
T T WGy AT A MB 5 5 fin MB 6 B b 31, 5%
MB St b2 3k I3 0 7 7336 X 8 U3 AP B T B EL B MUY
BRI R TR, ST IR 45 R B R . MB OB AK 2 8 1 3% 1 K TR
Xt FVI K Fib 3545 5 KRR B L0958, in A MB [ 525 241
W2 K )  FI: C P B 45 2k 3k 40. 50, Fib P i &
HIK AT 6% . FARMA MB R R4 LR 2R A S % & X
(P<C0.05), [AHH1 = 20 5088 % b ol B 6 8 KGRt b F
VIl :C K Fib {4146 £ R UE T MB Gk 2 5, 1 2040 ' B
b P W AN R, HSE B 41 A X BE A S BB S FVI:C & Fib ¥k B
B R A LA 22 S E ST 22 B L (P>>0.05) , ARSLHEH, %
JEE Y DUTE ) 25 B R A TR 25 I A K, v T TE HR ot 2 AR
BRI T B I S A T RO A I A 1 A R v LT LA L R T
PR 7K S T 2 B8 TBUAG: S0 A AR Ji 35 442 BR A W3 TR Il 2 AR A7 5 A
AbER . = 2R /N T bR AR B BRUR SL BIBCF — 50 °C vk A R R 3
d LUJG F 37 COKVAHA v 2 75 T A o AR 52 36 AT A 1 4% B ¥
UUE J5 B R AT J00 .l T 0 A o A A R LB I
HE IR 030 2 — 5 WP R 0 PR S0 45 R TR O R KT
L5 ) 45 Ry ¥4 UL TE IS 5 I B0 R A R R R AR, B

1093

W 7 I VR A3 1 45 L T 3 R S R B K R I S o 4 B T
VE J5 P I3 R AT 1 R

SRR 17 o A7 = BT = N U 1 A | S
G AR R R BE T R B W0 3 R S B A o) R A SR A
i LA B 30 FUNE 96 55 4% T s (9 & I . 4R i 38 36 1 90 %4
DL % #% HIV F1 HBV DL R 75 % DL L i f4 #% HCV [
FER K B % O 3R ek ™ . R [ 3G 3 %R A ELISA
IR B35 W B 56 ) O 2 % il 3 HBV, HCV & HIV 4§ i
FTREI S 23532 70 2 B 2 SRR K LB 0 AR T T 4 4 3
BV 2 2R R A v A R R T s S RECKE HITV 4G9 %7 11 380 ey
22 d 4 fE P12 A HOV il 8 1l 70 d g 3 14 d00 . 53
AN A AR 22 R AR B — A DL R B0 A RO I B AT
TE 200 1A% 3% 20 32 138 W I o BT okt s 6F I Y0 4 1647 97 7 2K
T AR, S AR S I 45 il ok Aok 408 228 i Il 24 A% 1% 6 56 0 10 2 L 4
Jti o BRAEFPERAB B4 B 0, X F BT O 4 b R R
e A T e B B K e U D) T R AT B KT AL S
F IR . AR FOAn )8R 0 MB 64k 2= 3k 1l 5 7 K
T W] I3 — G O 4 G 2 B I R R I K e FE K
T8 5 MK E & Tl & 9 Uiie , Btk B A fe %% ) S 4k —Fh
22 4 T A 095 1 KT B R . DA K PR AR o Al A

SE

L] VCRAE . I PR o U RS: B x5 (). 52 T B 2 4% 7%, 2003,
19(3) :226-228.

(2] Z2). 251 40 M S I 0% i PR L T L0 1. A5 V0 IR e B2 2% g 2
4% ,2007,29(1) :97-98.

(3] 2001 i PR P i 2% 95 2 06 m AR o8 gk Je L) 1. [ b B2
“F A 1L B ML YR A7 43 W - 2001, 24(2) £ 157-159.

[4] SREFN. ML 535 B KOG 52 a5 L. I R i W
Fe 5 S5 A5 R, 2007,4(1)  77-78.

[5] whAy, 2= R, e g, 55, W /% 1h 2% % 7 K 1% I 0t
1L 4 2 1 N B i PR O e 5 LT ). b I i A
5 .2006,19(6) :474-475,

[6] Abe H,Yamada-Ohnishi Y, Hirayama J.et al. Elimination
of both cell-free and cell-associated HIV infectivity in
plasma by a filtration/methylene blue photoinactivation
system[ J ], Transfusion (Paris),2000,40(9):1081-1087.

[7] Jeff RM. A new paradigm for preventing transfusion-
transmitted infections[J]. Am J Clin Pathol, 2007, 128
(6):945-955.

[8] FFml, bR, 4. 5. WK/ oAk 2 3k 20 i 2%
Hh G 8 05 B N I3 843 R WA R R0 2B BT LT DL AR SR
Il A 2 2% &5, 2000, 14(1) :52-55.

[9] e AR SL A E E 45 A I B 5. GB 18469-
2001 A2 IffL B 43 M it S5 2SR S At ut . i [ AR o R
*t,2004.

[10] F76 BRI RN, 55, 0 6 T2 12 1l R0 7 T i
JE At 35 P53 9 A8 AL . i PR it 5 4 5 - 2010, 12(2) :97-100.

[11] F R, S gk, b /N S5, I 3000 B K06 5 0 4 (] Jii 44 4y
BriJ]. EPCEE4%,2010,39(15) : 2043-2044.

[12] Frhh Az AR 258, 0 RUEE. i B I35 H F Pk VR I 3% 10 T 4%
AR HIARLT . T PR i 5 2 3% . 2009, 11(3) - 253-254.

[13] Busch MP,Kleinman SH,Jackson B,et ( F#:48 1102 71)



1102

FERY A% G0 00 IUASE B0 8 508 2 T g 2% L 56 bR 2 Bk 5 B - 1% 7
TR TR T 1 I A ) 45 A X0 Bl T RE R e K5 TR B TR
BT 05 AR E X B Wy 1 B KA RN F ARG . miF A A
T3 AT BR 5 358 1 56 AR B R S PR I =0 LR SRR B L X Bl
BLAA 1 A= PR S T PR R 2 d5e /D« I 7T Je FORE B R 001 IR .0 L
BERE KA o PRI 6 AR 2 10 S F o o 3K 3 358 34 5 R 30 ok 1
A7 5 A X [ S o DA 50 WL AR 6 119 T R X A a5 [ sf S 56
A 3 5 A ) R Y - T AR S8 B KO UL R i R 3 ]
B e R e

WFIE 45 R s FHEVE 72 h, R A TUNEL 2 46 000 LA
SUJG A5 KPR T 4R R TR ALK & AR O LA AR 98 T i i I
T R 4O WU BE X % X M A5 30 IX 1 4l il o T k2
PRI TS 5 0 DL G R 5. a2 TUNEL BE
A AT BRI 40 U8 T 35 B B0 AE SR B rp O XIS R G T
T B8 391 % IX. 336 5 H A SR IR T8 0 AR AT 45 SR — 8

YA PR T — R A E B B SE T R AR R A T R A
B — RIS FEF B F L, Ko Bel-2 2 W R H A A
NS UIAE G BE L, B 5T - W1 L Bel-2 1 Bax 4351l J& Bel-
2 FERP BAINERR B E T MR EAT . ABFE R
B P 20 ZUAK 2 TR A DN S A [R) 0 WLAE ZE X 3 Bel-2 % H Bel-
2 Ml Bax PR FAFRIE . 5050 P SR G 3 B R 50 BB SC
BT & 46 PR M SR 8 £ 3R 08 e 9% 4 234 2 R M I g %) 7 E
25 R L e it T 40 05 RT(0 WUA B XL i 2k X R A A% B
X H 8 T A 26 3k P Bax (1988 A #2538 & Bax/Bel-2 #6155 4 K
X 3580 HIL A A O T 3 22 B4 48 R — 3880, {EL et 7 3 A AT 3 2% X
JAEFEFE X Y Bel-2 2 A ks g mE S o — B 0F 58, Wi,
e X PR A 4 0 LA BB X M i 2% IX ) Bax R H % ik & Bax/
Bel-2 B8 42 AR K0 78 X 58 i, 5 40 i 98 T 32 28 40 A A2 0 JULAT 3B
X R i 4 X py 45 0 — .

A SO R AS [R) O FILARE B X 35 200 B 0 T 1) 0 A O T %% T
AHC Bel-2 Bax 8 1 R AR ALHEAT T 80T 40, 45 R E W
AR I TS 50 LB I P08 1 4% 400 M O T 32 25 AR IR E
RO X3 TG T8 4 BE 7 2 X, %o o0 LR 3 460 405 9 & A L
HEAT T A 28 R - M0 LA I 8 T ] R S0 WL B 4 T Y
HHERE .

SE 3k

[1] Zhao ZQ,Velez DA, Wang NP, et al. Progressively devel-
oped myocardial apoptotic cell death during late phase of
reperfusion[ J]. Apoptosis,2001,6(4):279-290.

[2] Rodriguez M, Lucchesi BR, Schaper J. Apoptosis in myo-
cardial infarction[J]. Ann Med,2002,34(6) ;:470-479.

[3] Abbate A, Biondi-Zoccai GG, Baldi A. Pathophysiologic
role of myocardial apoptosis in post-infarction left ven-
tricular remodeling[ J]. J Cell Physiol,2002,193(2) ;:145-
153.

[4] Veinot JP, Gattingetr DA, Fliss A, et al. Early apoptosis

FREF 201244 A% 41 55 117

in human myocardial infarcts[ J]. Hum Pathol, 1997, 28
(4):485-492.

[5] Dispersyn GD. Borgers M. Apoptosis in the heart: about
programmed cell death and survival [ J]. News Physiol
Sci,2001,16:41-47.

[6] Palojoki E, Saraste A, Eriksson A, et al. Cardiomyocyte
apoptosis and ventricular remodeling after myocardial in-
farction in rats[J]. Am ] Physiol Heart Circ Physiol,
2001,280(6): H2726-H2731.

[7] Zhang HF,Fan Q, Qian XX, et al. Role of insulin in the
anti-apoptotic effect of glucose-insulin-potassiumin rab-
bits with acute myocardia ischemia and reperfusion[ J].
Apoptosis,2004,9(6) : 777-783.

[8] Sun HM, Guo T, Liu T,et al. Ischemic postconditioning
inhibits apoptosis after actue myocardial infarction in pigs
[J]. Heart Surgery Forum,2010,13(5):E305-E310.

(9] FhikE A . 50 %5 . B il ) A B0 LA 30 V6 T 00 2 Atk 5 1 A T
FRl1]. L E 2 &,2011,27(6) . 1111-1113,

[10] Verma S,Fedak PW,Weisel RD,et al. Fundamentals of reper-
fusion injury for the clinical cardiologist[ J]. Circulation,
2002,105(20) :2332-2336.

[11] Girn HR, Ahilathirunayagam S, Mavor Al,et al. Reperfu-
sion syndrome;cellular mechanisms of microvascular dys-
function and potential therapeutic strategies[]]. Vasc En-
dovascular Surg,2007,41(4) :277-293.

(127 PhfEA , S8 3% Wy o, 45 B 0l b 30T 406 /N 2 1k O LA
ST AR A [T ], TR BE %, 2010,39(5) :522-523.

[13] Pl Ay , 595 , ey &, 45 BRIl I Ak 3060 00 JUL SR i 3
B sz )], 55 B 4 2% 7, 2010, 26 (3) : 384-386.

[14] Zhao ZQ,Nakamura M, Wang NP, et al. Reperfusion in-
duces myocardial apoptotic cell death [ J]. Cardio vasc
Res,2000,45(3) :651-660.

[15] Freude B,Masters TN, Robicsek F,et al. Apoptosis is ini-
tiated by myocardial ischemia and executed during reper-
fusion[J7.J Mol Cell Cardiol,2000,32(2) : 197-208.

(167 PINEEARE , 034 . 0y o, 46 . D) Bk 8 B 39 ok 7 %4 0 LA BE A5
BRI AT M or s ()] P EAR TR RSIEKRES.
2009,13(46):9032-9036.

[17] Blagosklonny MV. Spotlight on apoptosis. Introduction
[JJ. Leukemia,2000,14(8) : 1500-1501.

[18] Kubasiak LA, Hernandez OM, Bishopric NH, et al. Hy-
poxia and acidosis activate cardiacmyocyte death through
the Bel-2 family protein BNIP3[]J]. Proc Natl Acad Sci
USA,2002,99(29) :12825-12830.

Clficfe B #1:2011-11-08 &[] H #9:2011-12-09)

CE$EHS 1093 TO
al. Committee report. Nucleic acid amplification testing of
blood donors for transfusion-transmitted infectious disea-
ses: Report of the interorganizational task force on nucle-
ic acid amplification testing of blood donors[J]. Transfu-
sion (Paris),2000,40(2) :143-159.

[14] Shan H,Wang JX,Ren FR,et al. Blood banking in China

[J]. Lancet,2002,360(9347) :1770-1775.
[15] Chamberland ME, Alter HJ, Busch MP, et al. Emerging
infectious disease issues in blood safety[ J]. Emerg Infect

Dis,2001,7(3 Suppl) :552-553.

s f H . 2011-11-27 &8 H 1. 2011-12-25)





