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(LT g G, 778 BRI 5180355 2.BRVEA MK 0 ; 3. M EERM R B EBE)

FEEH RRIZMRD BEEAFREECELRBRUKGEEM/LRD EAEL T, HE XE3R
ERAE A MR AR, 5 E ] Yared MA HE3R BUK 46 20 40 8 IR & 0E R BUKR 45 40 40 0 Xt %0 4 i JE 7 @ B9 07 iR R I
WARZLA M RhD & A B & AR E BRI K R W B R F N AR EMRIER, AR T ERRH N
RhD Z & B {6 E LR ok, F R m R (U AT R0 R B . 55 RhD & AR E (mg/mL) 23] A (n=3):
0.24+0. 04( Yared MA 7 $2 BUK 47 21 20} ) \4. 82+0. 09 (K 7 & 7 48 BUR 4 41 48 ) A7 4. 31+0. 39 (3] & 7% 42 Bl
B 5T 4 E 6 RhD R A8 (mg/mL) o 0% B 7K 58 ; Yared MA 3= A VK 45 41 48 42 BB RhD & &
A 14 RhD #F 7 H 40 XA &k WK 8 20 40 J 3R 6 RhD & & BAF R 44, Nt 40 i 42 B8 RhD & & 7 2
4% RhD # R ML, A 2H (n=3): Yared MA FARIH R4 2o 20 oo 5 5K Al & X R % 40 A 3 R4
474 L RE 5 B9 9% K 8 JE 2 5 7 :98. 00+ 12. 53,92, 67+10. 69,50. 00+13. 89, £5i8  Yared MA %32 B H 4 RhD fE &
B BT IR ek 7T 4% RhD & & 4% R R i B A 0 T,

X§2i8 . RhD JE & & ; B A1k ;RhD & & #£ 4 F ; Yared MA 3%

HESES R446.62 R457.1°1  XEFRIRES:A  XEHS:1004-549X(2017)9-0975-03
RhD membrane protein extraction and immobilization method ZHANG Hao', XU Hua®, ZHOU Huayou®, ZHANG
Yinze'. 1. Shenzhen Blood Center, Shenzhen 518035, China; 2. Shanxi Blood Center; 3. Nanfang Hospital , Southern Medical
University. Corresponding author: ZHANG Yinze

Abstract. Objective
the solid-phase target RhD antigen.Methods

To extract RhD membrane protein from red blood cells and solidify them on latex beads to obtain
To extract red blood cells RhD membrane protein of 3 blood donor samples by
Yared MA method for extraction of concentrated red blood cells, kit method for extraction of concentrated red blood cells and
ghost cells respectively, and to evaluate extractive effect by protein quantitative analysis and western blot. To analyze the ac-
tivity of RhD antigen solidified on latex beads by flow cytometer. Results The concentration of membrane protein extracted
by Yared MA method, ghost cells and packed red cells membrane protein extract by reagent kit was 0.24+0. 04, 4. 31+0. 39
and 4. 82+0. 09 mg/mL (n=3) respectively. Western blot result showed membrane protein get by Yared MA method had one
RhD specific band, and ghost cells membrane protein get by reagent kit had two bands, but packed red cells membrane pro-
tein had none band. Flow analysis results showed that the fluorescence intensity of samples RhD specificity get by Yared MA
method, ghost cells and packed red cells membrane protein extract by reagent kit was 98.00+12. 53, 92. 67+10. 69 and
50.00+13. 89 (n=3) respectively. Conclusion To solidify RhD membrane protein get by Yared MA method could obtain
high purity immobilization RhD antigen target.

Key words : RhD membrane protein,immobilization, RhD protein target molecule, Yared MA method.

PASE LT AN O #1040 RIS 4 B0 4R A il 4 R Stk
FEF AR (systematic evolution of ligands by exponential enrich-
ment, SELEX) fifi & RhD 750 A% R FC A2 1 JiAl 2 Bk AR
PERO AR, 2140 3 110 2 08 R B 28 B e S 2 1 B R T
JEL ALAEDR S S A TR L0 R T A (0. 5-1)
X100 RS RRE e Pk B R 2% (1 43 F rh U3 4t
JELRA— AL BE F11 AR AR ST IR (LB R B R BE A
) xR R 21 20 M 2 1] A8 BB N 5 B0 SELEX. i
BRI BT R LA R I 40 (1-2) 1074 Rh

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 001

& Rh il BRI RS B R BOR A AR AL AR IR -
FREND (1969. 10-) I3, BEg it FARH, 322 A2 i . G 8 2
5%, L1 :0755-25601250, Email : 2y2200157@ sohu. com

PURE AR, LALT 40 A $E 20 i 5 6 RhD 5 A9 1% R 3
PCAARTT Al XE DA A% R 3 AR 5 4R, FR AT I AR 48 B A0 40 g
RhD [ 6 2 [ G T 1A 284 502 R A e 1 — [ 8, oy
HIRATILE T % M RhD AR (R BT 32 BURIUCR , IF0%
EATHREUH 9 RhD 25 & 52 -5 21 40 M /N LA LA 1k
Bk b3R8 T EIAHAL RhD 2B 07, BURGE N R

1 MRS

1.1 FRASkiE O B RhD BP0 3(N) 4 (5 mL/
5y ,JEDTA-K, H1%E) ,2016 4F 12 A 28 HR H AP0 3 & [E5E
MR E 2 0 B AEE 26-32(28+3.46) %, MR
5 RS2 56 2 TR IR 2 B AR TR 22 L L

1.2 K 58S A EDTA W& 304 5 (3t 5
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D00151091, &= Calbiochem 23 ] ) 5 I8 H $2 A5 & (#L5
OF184634A , 5% [F Thermo Scientific 23 ) ; AR RhD IgG 5%
BEHLIAR (LS 20160725, 1 TR AL A BRITATA W) s St
A RhD Hif& (5 GR110104-2, 35 [F Abcam 23 7)) ; FHi
800CW Z& A (L5 €50331-01, 25 E LI-Cor 23 A ) ; Qubit
BAERIRN & (M5 1465017) , B 79 45 Tk i 6 e (4t =
16071590), iBlot 2 PVDF #& 1 % Ep ik % & (4t =
2PM3006501) ,iBind Cards(#t*5 Bi05076) , &/ TRtk LK
R (5 1643307, 542 9 pm) , FHLA IgG Alexa Fluor 488
PP (HEE 1495793) (ZE[H Life technologies A7) ; &
Marker(#it-5 R10021505, 1 F 55 50 4 B dw A= Y BHE A BRA
A o FOLERL(Qubit 2.0) , FRALEML (iBlot 2) , &
BRI Ak 34X (iBind ) o 75 I 58 £8 U XX 20 i A% ( Attune Nixt)
(€[ Life technologies /A H] ) ; ML 24 55 o HL ( KA-2200, H A<
Kubota 22 ) ; #H B .0HL( Optima Mac-XP, 32 [ Beckman 2%
A5 6 AR 53 BT AL (FluorChem R, 3% [E ProteinSimple
NI

1.3 ZL4000 RhD AR FHHEER X5 3 fy bR A< A 22 .
1.3.1 Yared MA 3 FHTUA Y 0. 9% HEIK 4 mL i 1
mL ZLZ0M0 (1 000 g B0 1 min) 4 YR £ BRI 40 21 40 i 1
mL; B 420 pL RARLT AN A E] 1 %A 8.5 mL 19 0.01
mol/L Tris-HCL( 7% 1% 8 FIBFHN S, pH7. 4) (808
JKH 20 min, 4°C 48 000 g B.0> 15 min; 5 B3, YUY
Tris-HCl ¥E % 2 ¥, ¥ H & T 420 pl Tris-HCL H 3R A 21
pL 10%Triton X-100( 29K JE N 0. 5% ) ; 7K 15 min, AHFR
1,4 .48 000 g B.L> 10 min; F-& EIEWR, VITEY F Tris-HCI
PR 2 R FEVLIES FAIA 250 WL 37°C Fi#RAY 0. 1 mmol/
L EDTA(pHS. 0) ;37°CI%E 30 min, AHFIR2],4°C 48 000 g
B0 15 min, FISWEIA RhD & A0S,

1.3.2 W& 1) s RhD B 1Y $2 5 42 S0k
[ 6] mhor ik il & i s 4 M ot AR RS2 1 4R BOAR) & FR Bl 52
4 RhD B, SR /E s el R & U B 5 2) Wk a4
MM RhD JRAE 1 A 42 B . it R R 2 11 42 B3t 70 R B 4 41
Al RhD IR H, BAE ks 0 & v 45 .

L4 FEAWEKRN #H Qubit &FAKMIXFE&X 1.2
ST EE A A e RO ABOE R T 4 4R A 4 ) &
Wi,

1.5 Western blot (WB) K&l {5 FH 28 TN M Tk e 8 e 43 15 2R
ERES, DR 20 pL, 28 Marker [AEHH 10 pwl;200
V LK 50 min S5, 8 T 20 BN R 2R 1 A ) A e
i A (BN AL B & iBind Cards TR, bt A RhD
BUARERERE S 1:1 000, EHi0 4 800 CW S GHUAR Ry 1
: 2 000; PLUAIE & S8 MU , 20 BUS X IR 2T 40 (&
WA 747 nm, KEDEIEK 835 nm) K, BTG HRAE Y A%
FEE AR U A B AR 1 R &t B B kA T

1.6 RhD HHMEL SRR 1.2 FrHRE RhD
BEAWA 0.1 mL Ak FEHAN 9 pm BB/ B 7l
JEEAER b 45 A e FR R 6 U B A3 (W) A i 23 ok TR
(A ERRAE RhD FEH) o BASE UG, 1 0.9%4:
HHER K BRI 3 UG, IMAZLH S 128 (9 AR RhD IgG B 5o

Pk ,37°C 5 H 30 min; JH 0.9% 4= FEER K PR % 3 W, A
1:500% B (0 EHE N IgG Alexa Fluor 488 Fifk,37°CIHH 30
min; 355 HH 0. 9% 45 HER KR4 3 IR, JIHA 300 L 0. 9% 4= 3
AR AT, 78 75 I B £ U =X 40 M A b 4 A 45 1 2O
TR

1.7 S04 {471 IBM SPSS Statistics 22 #0448, 41
PELL BIBARiE 22 (x2s) " Rom AN L BCR F F K086, P<
0.05 HZERAGZITFEX,

2 #HR

2.1 2400 RhD B (W BER I B A A 3 K,
Yared MA ¥ 42 U 40 21 240 M At 70 0k SR AN 52 40 i B vk
HELTA0AE RhD B AR BE (mg/mL) 435024 : 0. 2420. 04 &5
4.3120.39 4. 82+0.09( F=348. 151,P<0.01) (& 1) .

6

it —

mg/mL

0

1 2 3
1 Yared MA B4 0 46 41 40 H 5 2 42570 £ 325 4 TR AL 5% 40
53 R £ B R AR 41 R
B 1 AE AR (M R — AR BOR R ZT 40 i)
i) RhD JEEEE 1k (n=3)
2.2 ZL40M RhD AR I S Epm s I LI 2,
120 kDa
30kDa
60 kDa

50 kDa
40 kDa

30kDa

20 kDa

Marker 1 2 3

1 Yared MA IR BURAELLA0MIE) RhD IR . 7E4Y 45 kD

HLLE B 1 4% RhD Fpse P40 52 35000 Gk S LI 52 40

MIAYS RhD JEEEE 1. 43 BI7E 2 30 K 45 kD AL E 45 HBE 1

% RhD RS 5 3 50500 60 1k 48 BOHe 4 21 40 i 1Y) RhD

A . R UL RhD 45546

B2 AE R (MmO R ZE 40 )

RhD 2R 1 1) G028 B 325 A5

2.3 2L RhD AR ARy kel ek 3 vk, 25 E
TBZHDEERRIE A 185. 67+9. 50; Yared MA 32 H2 B 47 £1. 41 i
20 5100 A e R MR AN 52 200 B 28 S v 4 21 240 Bt 2 1) 5 Ol i BE
W AE K 2 25 1 0T RS 19 9 S5 B B 43971 . 98. 00+ 12. 53
592,67 +10.69,50.00 +13.89 ( F = 13.416, P<0.01)
(K3),



[ i 2% & 2017 4E 9 A4 30 545 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9 - 977 -

3r

Count(10%)

10° 10! 100 10t 10°

1 25 AR R ;2 Yared MA 35 $2 HUM 45 2T 40 il RhD 5t 2R

53 3 S AR UM B 40 RhD R (54 30 &k 4

BORSRLI 40/ RhD f58E 1

B3 ATk (R ml— 5 SRR Rl 2T 4 ) 3R E
i) RhD BEEE OB LA (n=3)

3 itig

B 738 Ay RhD $7 J5 2 i 22 Bl 21 4 i B 43, 4 Rh
MISCHEE A, LML 1 R A PURT 2T 40 i 2
AT AR Rh BT 1 00 48 X R 2R 7F J0 40 i i o
PR WR A F [RIRE AT ARG HE R BUBRTG PR L ARSI b Tk
AT s He STk 5 ] 57 69 RhD [ 3 B0 i 53870 4
PRI 15 7 B PR, Yared MA 1585 [ 32 UMK I, 24
AR G I B IR MR BT 1L/20( 1 1) 5 H S yge B Sl
&k 5 5 3R] A B B 2 40 i /9 RhD 25 [ 4l B2 AR I
Yared MA 3548 Bk 45 21 40 . 13070 £k B B0 1fi 52 4N i A 2
MBS BAR 1 55 Yared MA 35 A0[RI 7 T 29 45 kD
IR SRTAT S 1 45000 24 30 kD &b, W] A & 45 (1 R i 5
BEER(E 2),

2T 2R AR 2 A LA I 2T 8 SR 2 (2 A A R Y
97%) "7, AR Frik R BOA 45 21 40 M B RhD 3K A 9 it R S
Yared MA 3% i1 & 3 UMY 40 RhD 22 AR, B
A LB IMAT R R L2086 58 R B 7E TR IO,
Yared MA L HEIURMR SR 2L A0 L RhD 28 11 7T 50 4 K BRI 41
AT, a0 £ B UM 40 M B RhD 2K 1 i £
A 2% 86. 33% M IMLTFE A A AR ik 4 Ui 5 4 i
5 248 T A RIS B F VR B ARLT | (G2 D 4G 245 5% 22 531 1A
S —— A M2 8 90 e 4 1 20 A P B O P
RhD FRPEAA (18 2) o Fh o] LR LT 40 i J 2 11 25 B

ML E TR REN,

RhD JEEE 1 [ 4k 28 2L e itk i) i =R 2 7 « Yared MA
PARBUBOR 4R 21 AN RhD 25 (-5 13050 6 vk $ B 52 40 i
RhD JBEAR PR 2GR B AL (P>0.05) , @78 2 2 i $2 B
RhD & H ¥ € Fk - 3) , (0 5pe 6ol 25 R4 m ik
) B Sz It 45 BB AT 5% 4 S RhD 2R (1 4 5 R & Yared MA
% BRI FIE SR I 5 40 f 5 2R (1 B R R R B (R AR AR
e (E2)

ZE BRI IE 47 B 4l B AR B O 0
Yared MA JEERILT A RASEE 1, P48 2 B4k ZFLR Mk 1
{ELH 3 24 B 75 0 HH R SR ) B R PR Y ssDNA, i 75
TE BRI TAE hiff— 2 1iE

& % X #t
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I:

HENL D PR GRE R T 20 9 AR AR T G A 5T
BRORE REA R
(LU0, TR I 518035, 2BRPH LI 5 3057 BRHA: HI7BEBE )

WE.BHB T H RhD GUR RR AR E S D IR RO R B E WIARA, ik B RhD i AR [ 6y g
H ORRamE G BN AR EEREGRR, UK DC AR AR RD R G EMMARREEIER 2B LT E, R
R 48 i (UAR I CD4” A2 CD8'T 4 Lty & L B . R RhD(-) A DC 48 5 8 D 418 5 , * bAUA 0% b RhD- /4
h#y CDA™fn CDS'T 40 ffy, 1 A #R 3% Fe F AU A dk, G638 AHF R A DC 4 M 5 RhD 48 0977 %, R 3y %
7 RhD( =) /MAE T 20 g 75 A 7E, 40 9F 7 RhD 407 & B BR B fU R A, B S0 7 D )R S R T 28 0 7%
fo g BEAL AT LLR T4 i R B9 R

K$#1R : RhD 4% ;8 & 55 7% 3 20O 20 1 3R 7R

HESZES RA57.1 R446.6  NEARIREE:A  XEHS:1004-549X(2017)9-0978-03
Establishment of D-antigen immunostimulating T cell activation model LI Zhen' , XU Hua® | ZHOU Huayou® , ZHANG
Yinze'. 1. Shenzhen Blood Center, Shenzhen 518035, China; 2. Shanxi Blood Center; 3. Nanfang Hospital , Southern Medical
University, Corresponding author; ZHANG Yinze

Abstract: Objective To understand the pathway of RhD antigen immunoreactive, and establish D antigen immunos-
timulatory activation model. Methods Different donors of RhD blood group were selected, and direct mixed culture with
mononuclear cells. Another protocol was mixed with mononuclear cells cultured after using dendritic cells loaded D antigen.
Flow cytometry was used to detect the activation of CD4" and CD8" T cells. Results Using DC cells from RhD-individuals to
load D antigen could effectively activate the RhD-individual CD4" and CD8" T cells, and direct mixing culture was invalid.
Conclusion In this study, DC cells loaded with RhD antigen were successfully to induce the activation and proliferation of

T cells from RhD-individuals. RhD antigens were confirmed to be thymus-dependent antigens, and the model of D antigen ac-

tivation T cells was established which could be used in the study on transfusion immunity.

Key words: RhD antigen; mixed culture; dendritic cell (DC) ; load antigen

RhD i J5JE i 2 WA 20 U 2 G 1 G RO E
2> RhD ZE H M 2 4> Rh #5688 H ( Rh-associated glycopro-
tein, RhAG) V.50 057 T I 1) DU SR M40 i, 33k T 20 4 i 1
RhD 3 2 IV BUBS AR F, Do 20 4 B 12 v, 2 A 12
PERREIX , 283 12 YRES 15 RhD 2R | 7T 7E 2L 20 i A MBI 6 4
FLEFRAREE R B RSN IX, RARES R A 1 B 22 S 80K, 400l vy 3-
41 DNEBERA N, RhD $U R E AL T3 6 D IR
112 RhD HUERIE Rh BIVEAS (A 7 AR S p pL ] -
0T TR D BUR SRR AR A D R S R T
YR AR FRATIF e T A OGRS RS T

1 #M#EFE

1.1 SZBHPRL T 2014 5 2016 4E ] i i3 R AR A I
HIFE 3% £ ABO  Rhecee |, lewis ( Le*™ ) | Duffy ( Fy**™) MNSs
(M+N+,S-s+) Kidd (Jk*** ) & Diego( Di*™" ) Ifil B JFL 3 —
W Rh BHPEFD Rh BIPEER 0, 1029 f5 SR AR I

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 002

* BT H RYITTRHT R H (JCYJ20140403092619633) ; ¢ Rh
1175 2R G At 5511 PRI 5% G B R O B AR 4 ; AR VR . sk BRI
(1969. 10-) , 58 | BE2E i, AT, 32 22 )54 M S # 0 5%, il
17 :0755-25601250 , Email ; 2yz200157@ sohu. com

1.2 B AHME Lk B A0 A 4 2 (INEE K Cedarlane,
C15020) ; RPMI 1640 1% 5% % ( Hyclone , SH30809. 01B) ; CFSE
(Thermo Fisher Scientific /A ] ,C34554) ; APC anti-human CD4
(Biolegend /A F],317408) ; PE anti-human CD8a ( Biolegend 2
T ,300908 ) 5 HLAZ 41 ifl 43 #1277 & ( CD14 MicroBeads , 7 [H
Miltenyi Biotec, 130-050-201 ) ; Human GM-CSF ( Peprotech /A
#, AF-300-03-20) ; Human 1L-4 ( Peprotech %3 , AF-200-04-
100) ; PHA (## ¥ 1L 5 3 25 £ v B R ], Sigma 23 W,
1.8902) ; LPS( JEZ 1 , sigma /A 7], 14391-1MG) ,

1.3 {Y#% Hera cell240 %Y COJ%%%@( 1 E Thermo HL F1/y
) ; Centrifuge 5810R 7 5 B0 ML (15 Eppendorf 24 ] ) ;
Wi 71538558 (One Lambda, Inc. ) ; 04084 ( BD FACSCali-
bur, 32 [E BD A H]) .

1.4 Jiik

1.4.1 S agei BURiiE ACD B4 i, FlAE #EEh
JK L VR R i 18 in 3 9k B 400 e 2 B I L, 800 g 5L 15
min, HAME)Z, F RPMI 1640 53R 08 2 WK, 3545 B 4% 41
ifL, R 2 v Ry 5% 10° 4/ mL

1.4.2 HFLIAMER  BOIBETTEE I 0.5 mL AL
L1000 g .0 1 min, 7 13, FABEKRL 1000 g &
O 1 min, PEUE 5 UK, M 40 2T A B, BV 4R 41 40 i =
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RPMI 1640 35320, A AN 2 0 1x1074/mL,

1.4.3 HZRA&RFHE HMEXTIEN PHA(S pg/mL) + 54
B RhD (- ) {135 ] ; B HEXT B8 RBC[ RhD(-) it ]+
AL RhD () % ] 386418 RBC[ RhD(+) i ]+
AANAEL RhD (-) b2 ], FEREFEHTH CFSE kb i s/
Al 5537 5 d J5 F APC anti-human CD4 1 PE anti-human
CD8a BRic 77 J5 40, it 2C A0 SRS

1.4.4 WZRMMEFER L D HIFENTE SEBHLE
BRTOT R FHREER BA A 43 3% RhD (- ) fba (4 i 2 i, 83 1134
SRR T o A 1Y PR A 25 GM-CSF (50 ng/mL)
+IL-4( 100 ng/mL) fIFHEFE 6 d, B d 4 B 77 5 150 41
SHAEGRAE I RhD (+) 2T 40 M 28 2 B VRl 3 ¥k, 60 Gy F M2k
TS 10 min JE A BAZ AT TR T, 24 b 5 BB G R 5
4 GM-CSF (50 ng/mL) +1L-4 (100 ng/mlL) +Jli§ Z 4 (LPS, 1
pe/mL) FIEEE 55 24 h, 345 6k RhD B 5 0 sl s 58 440
ML(DC) ;d8 B 5 8 d HIFRAE I BN 40 I, 9F 5 iR DC %
2R A HEFE 5 d. LA RhD (+) By SRR 40 i % 32 3045 1Y
DC APPSR, DL RhD (- ) {1535 Y S 4% 40 i 85 3% 384519 DC
2k [ A RD-2T 40 i/ R B XS 8 b5 5% 17 CFSE 4t
BFRIC, FH APC $T A CD4 Fl PE i A CD8a #1ic 3 4% 5 4i
i, AN A

2 #HR

2.1 HPRAEFRAEAREN AW RmE 1, B
ARG R MIRIGZH CD4™F1 CD8' T 4y CFSE %¢ 658 FF
43519 1189. 00+87. 40 K 1035. 33+74. 41 A% T BHPEXF B 4
(1941. 00+77. 08 vs. 1437.67+98.56,n=3) , i8] RhD(+) 1
RBC Al ABO ML2AH [ A9 RhD-T 40 )i fb 345, 3R 3%
it B e R B RIS 2 S,

2.2 WER@EMPiRE R RIS R E 2, R
PRAAAE 13k RhD Bt R, X5 41 CD4™ A1 CD8* T 41 i 11
CFSE P2 AE 3 I3 = 2 3 162.33111.96 % 4 069. 00+
130. 37, i T BA M X I 4 (1 597.00+£90. 71 K 1 995. 00+
98.61) , & =5 T PH M X 1E (2 887.00+66.46, & 3 137.67 =+
87.39,n=3) ,UiLBH RhD (-) M4 S0k 40 i £ 28 D $i i s ]
i E B M T ARSI,

3 g

W B AR B B T Ak B IR CL AR = A P BR TR EE B 40
fifl B2 16 52 & ( BCR) WAIFLIE SRR 56 —(F 540, BT 2 T
A0 (Th ) AR IR BEE B 5 (CDA0 Bk 114 %) [T
RhD 1 Jir 2 BT (1 g AR AR 6 2 B S5, #E S0 08 R0 G B Th
YRR PRB, T RhD $T 5 A S e B 24, T 40 i A9 5 4k
REGH R MBI 55 A, CDATT 4N At LA il Bl 40 it G 328 A T
GaE R HAE T, CD8 T 441 it I J2 7 2 A RN 4, 3t
AT T 2 F T %

551 F05 2R RhD BHPELT 40 55k © Rh B~
BB RZ AN TR ARG 5% G5 R LB T 40 B9 35 1L, 8% D
PG G I A 10 S 26 T REIR T B2 IRt AN 2 5

CD4'T cell CDS' T cell
T4 99
s g4, 74
" 8321
PR §3?' Ew_
194 25
0 : 0
w0 1w 1w 1w w 1w 1w 1 1 1
CFSE CFSE
22 24
17 18
053 0.79
PRtk BB gﬁ ] gu-
- 64
0 - - : 0 -
0" 1w 1d 10’ 10 10" 1w 1 1 e
CFSE
132 124
a9 | 0gr 93]
0.74
W 'é 66 | E 62 :
331 314
0 . . 0 - - -
1w 10" 1w w0’ 10 10" 10' 10 10’ 10t
CFSE CFSE
1 HBARAHSRE T 41T A2
CD4™T cell CDET cell
kil Fid
6. 57.68
53 58
l | I I
PEERIEE Sas B,
Qo
18- /\\‘ 19
0 ‘ . ; 0 . . :
100 1w 1 w0t 1wt 1w w0 o 10 1o
CFSE CFSE
59 72
44 54
1.40 1147
mE Fao— 5] |
15 18
0 - — 0 . VY
1w 1w 1w 1w ow 1w 1w @ 1wt 1
CFSE CFSE
7 Fi
58 4 534
. 45.39
WL 539- | éw I
0 4 . . 0 . .
w0 w0 1?1 1wt 1w w0 i 1wt
CFSE CFSE

2 Rh-fit3% DC 4648 D HilsU5E 5 T 4iEiR & 15 545
B IARAINEL ( dendritic cell,DC ) J2 1 P D E 5 AL

PER AN, 7RO RIEFR AT, i ST LA

R EERIE AL DC, fe it o et HE o HL e 42 52 1)
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ssDNA 35 e 7K FELIST FoyR A5 5 W6 200 0 75 W 1 P O B 5

A GES QA LIRS
(LI MR G, ) 2R BRI 518035 2. BEpi 4 M 0y 3.3 T EE RN 2E B EERR)

*
s

E B B iF ssDNA & B 4K [ 7 RhD 408 - Uk 8y 4 & 30 1 [ FoyR /3 B e E s (E R B9 1. 7
0. 2% LT A AT AN 4 L 4 (N2 ssDNA AL FE AT By RhD TG 28 % B 300K ) 2 & 3 (kAL FE By 47 20
B BT BB (AN R 2 ssDNA AL 3E 8y RhD IgG 37 R FiiR) , 37°CHEH 30 min, &% J& Am A\ 1:500 & ¥ 3L A
IgG Alexa Fluor 488 % 40K ,37°C ,30 min, 353 G R R M ORI, B4 4 802 BRI Uk 8 6 A0 4 B i 4% 4
T 3TCRARER Ih, bk REEAR, 2 VERAT ST TR Z Ao, % 1.5 h E 4T3 K-8
FERE, ETWAS0 N EZER ITHE P EEEHR, FR AXAEFRD T, HESBERLEELN 3 166.33 +
172. 55, T 523 40 9¢ 58 JEAX 7 307.00 = 45.18, 5 25 A 4t B 41 (287.33+30.50) LR F M =7, MMA B4R T
7R, A M ot B 4 B A7 4 BT 34 B 48 4% (7. 20+ 1. 48) > Cut-off {8 (0.35) , 45 R Jy A M5 i 36 41 o & v 45 20 (0. 07 =
0. 12) & T Cut-off {5, R A M, £5i€ ssDNA 5§ RhD K% & J5 7 RhD 1K % %k 5§ RhD #0745 7 M 4 & 1
B, DA E T2 0 B R 2 B BB, 0 A LV S i T R T B e BB

KRG M B E TR RhD F00K A 400 R R s R A

HRESES RA57.1°1 R446.6  XEARIREE:A  XEHS:1004-549X(2017)9-0981-03
ssDNA adapter blocking Fc gamma receptor mediated research macrophage phagocytosis Li Zhen', XU Hud’
ZHOU Huayou® , ZHANG Yinze'.1. Shenzhen Blood Center, Shenzhen 518035, China; 2. Shanxi Blood Center; 3. Nanfang
Hospital, Southern Medical University. Corresponding author. ZHANG Yinze

Abstract. Objective

’

To evaluate the ability of the ssDNA aptamer blocks the binding of RhD antigen-antibody, there-
by blocking Fc gamma receptor mediated phagocytosis of macrophages. Methods 0.2% erythrocyte suspension was divided
into three groups: RhD IgG monoclonal antibody treated with ssDNA was added to the test group; the untreated erythrocyte
suspension was used as blank control; RhD IgG no treated with ssDNA was added to the positive control. Incubate at 37°C for
30 min. After washing, 1:500 goat anti-human IgG Alexa Fluor 488 fluorescent antibody was added and incubated at 37°C for
30 min, detected by Flow cytometry. In the monocyte monolayer assay, six human peripheral blood mononuclear cells were
collected and mixcultured at 37°C for 1h, then washed the non-adherent cells. Three groups of erythrocytes without fluores-
cent antibody were added at a volume of 2:1, cultured for 1.5 h, followed by Wright-Giemsa staining. Microscopic observa-
tion of 500 mononuclear cells, calculate the average phagocytic index. Results The flow intensity of the positive control was
3166.33+172. 55, while the fluorescence intensity of the test group was only 307. 00+£45. 18, which was not significantly dif-
ferent from that of the blank control group (287.33+30.50). The MMA show that monocyte phagocytic index of the positive
control group (7.20+1.48) is far greater than the Cut-off value (0.35), the result is positive; phagocytic index of test
group (0.0720. 12) is lower than the Cut-off value, the results were negative. Conclusion The combination of ssDNA and
RhD antibody can make the RhD antibody lose the ability to bind with RhD antigen, so that RBCs can not be sensitized,

which provides a new way for the treatment of HDFN.

Key words:ssDNA aptamer; RhD antibody; monocyte monolayer assay; flow cytometry
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gamma receptor, FeyR) 5 H0-D 45 & A Bt (fragment crystalliza-
ble, Fe) 56 I M S 41 20 i, 530 HDFN B35 R
AR I PRIEAR o B 41 i B )2 405 ( monocyte mono-
layer assay, MMA ) AT U £F JL¥ 196 & A= (9 7T RE M, T 78
I A it rh AT R AR FRATZERT RS k4G TR
A HRPL-D A Y M B A% R 38 I A (single- stranded
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WF,
1 #MB5FEE

L1 SRIeAPRE BRI 27 h K ik S 1R A 1 T i S it
JE R “4+7 1) RhD BHAE: JCEL#K I & EDTA $ide 4 il (28007
PR ZE B o) o

1.2 ssDNA @EFELAS IR ARAESCHR] 8 ] i k5 B &K
A 81nt Y ssDNA 3 it 44 1,2, 5 0 [ 52 0 3 7 51 15
21nt, H A W] A 7 51 S 39nt, [# 52 P48 . 5'-AGAGACGGA
CACAGGATGAGC ( AIZZ ¥ 51 ) CCTTCCCCAAGACAGCATCCA-
3',ssDNA & BC & 1,2 /9 7] 28 )% 3 43 G B . 57-GGTG-
CAGGGGGGGCGGAGAAGAGGTTGAGGGGAGCGGGT-3", 5'-
GGCGCAGGGGGGGCGCGAGAAGAGGTTGAGGGGAGCGGGT-
3, MRnER A B TR TR RO A PR F A A,
FHUN 1gG Alexa Fluor 488 TR (L5 :1495793) My F 3¢
[ Life technologies 2\ Fl; RhD IgG #Y PR BEBUAR (FIE S,
20140306, ¥ ML A= W & 256 BR B AL 23 | ) 5 A4 ISR~ 4%
A B (LS 220131127, RHEETTIFFE A= ) S BHE A BR
A F) ; RPMI 1640 (L5 : AAF204169, 35 [ Corning 24
F)) s Hi - AR AR B e W (415 415003, BRI I R AW H R A
FRAHED .

1.3 [UESSFEM e/ RISy B4 (55 . E14123E6,
TEE Greiner 2 W] ) ; JEE % Bk v (Hit 5 : H2861545343, 3
Thermo Fischer Scientific 28 &) ) ; B 4% ( #15 ; Olympus BX-
43, HAS BRI A A ) 5 75 I IR AR T N0 AAL (245 Attune
NxT auto sampler, 5& [# life technologies /A &) 5 H 2h 40 M 1%k
AL (#I5 . TC20 Automated Cell Counter, 713 BIO-RAD 24
7)) ;CO, B 5544 (Hera cell240, {8 [E Thermo HL T4 H]) ; &
A BEOHL( B Centrifuge 5810R, 7 [F Eppendorf 24 &) ; Ifil
HEFELOHL( S . KA-2200, H A Kubota A7) |, 25 B HE IR
(#145.S150, 95 [H BIBBY AH])

1.4 Jrik

1. 4.1 LA BRI BriE EDTA $UsE4 i, 1 000 g &
> 1 min, ﬁi%,ﬁﬁﬁii@%ﬁ7ku 1 000 g B0 1 min B S
W UEFRZ A0, BURFRZLZ0MH 2 pl N2 1 mlL 2R B3R
AH B R 0. 2% 21 40 i B

1.4.2 NI ARKI ssDNA 3 Bt (A W R B (A4 4 i)
fEH1 AE 100 pL 2R 128 19 RhD TgG AU B 5E TR n
A ssDNA JEBLAAK 1 FLE B 2 45 50 pmol , 37°C %7 30 min,
JIA 100 pL 0. 2% 4140 B ¥, 37°C % F 30 min, A HELK
PR 3 K, IIA 100 I 1:500 FYEHTN 1gG Alexa Fluor 488
PR, 37°CIFE 30 min, AFRER KRR 3 e, LMK,
IF Bof 18 228 6] IR 2T 4 A P AT ssDNA & RhD Hif4c )
5 BHPET B (L0402 P A RhD TgG AU T B4, I
LA PHER KA R ssDNA & A

1.4.3 PRZ4nMep 20 RHE SCRCT Y, R
BERRRE B O LRI 6 A0 A1 E I S Az A0 L, | RPMI 1640 U
WK 6 Dr R AR A, IR AN RYR BE 2 5x10° 441
M/mL, FEEEB R PIA 50 pL IR A B, T CO, 5
FERE R 37CHFE 60 min, MMM RE A R KRR vhisk

ARG RELNN , DL 2 LRBUINA G 38 1. 4.2 Ab B 3 4141
MM (AIMTOCHUER) , T CO,Hi 48 37°CHEH 90 min, B
Fr R BRER K VRV 3 Ua , EAT B Q- WA B2 e €, 1R
TSR 500 AN B A A M, 4% 24 2T A AN 7 34 A 4
B, Cut-off {H A BT HEOF 35 A I8 4+ 38D |

N BN B PR 450 = R B o Wk 21 40 e 1 B A 4
JRES PR 240 L I 245 x 100
1.5 SEibsfomr T s DL B i 2 (xes) " TR,
fdi F IBM SPSS Statistics 22 # 4, 5K F K56 He 4 4 7] 22 57
JEB B, P<0.05 NIERA GRS,

2 HR

2.1 ssDNA IEFCIRBHWrbT R BUAZS SRETpoRm gl 1,
AR IR, 25 A0 R | BH b X BB R a6 4 96 Sl ik 3 4331
7 287. 33+30. 50 .3 166. 33+172. 55 Fl 307. 00+45. 18, n.=3,
F IR W] 25 5 W3 (F =748.711,p<0.001) . BHPEXS IR 5
25 PG IR B0 201 [ b 55 25 57 b 3 (p (E34<0. 05) , (HIK 56
Y1558 X BRGLE] Hh A, 25 SRS E R X (p=0.942) , f2
AREBRIE FCA 1.2 WA, BT T RhD #1515 RhD IgG it
ENIEEEE

13 b A 4000 B
i TG
100 |- By w300 F —_
I e
3
® 2000
1000 b
1] ) 0
00 1 10f ¢ 100 10° 10° Blank PC TG

A AR RAG I TG0 3 25 5 LA B A IR

I Y658 3 1 {H HE 4 ; Blank ; 25 (% IR TG iR B8 41 ; PC

BH P R 2

B 1 AR e tom i 2 5 i

2.2 BPRZAMEREEE RS T WS R A1 i
BT 28 PO TR A AR AN R 3 A FR B0k 0. 05£0. 10(n
=4) BT 8 2 Rk 56 4 A A A S 349 7 48 550y i ok
7.20+1.48 F1 0. 07+0. 12(n=3) (& 2) . #E Cut-off {H N FH
P X HE S 75 W #+ 38D, 45 Cut-off {H4 0. 35, P X 1R £
BARZ A1 ST X 7 W 4 B Cut-of {8, 25 58 0 BRI 5 146 20 1
TSR T Cut-off {8, 45 5 H A IE
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PLE G, Pl Fe A S R IR R G LR (systematic e-
volution of ligands by exponential enrichment, SELEX) i i 2%
30 SHUARA b, HOROGE RN AR Sk T L B
ToatE o JE M SRR AR RTINS kA8 T A
A HRIL-D AR A6 M Y B A2 R LA (ssDNA) . AT
RN, H— ssDNA & LR 5 40-D 43 F &5 6 B e sl
VTt Jer - A 45 - 118 22 T 7 BEL A8 17 /N 7 4 32 TR 4R B 1
AL BN o PRI AS YRR Bk A ek T3 A 1 A0 2,

TR ARAG I 5 SR R, R 22 ssDNA 3 Fie A Ab A BH
X BB AT AN R B R 3 166. 33 = 172. 55, % FR IR
BLAR 1 A2 BEA 5 RhD HUIRIRE J5 , 50608 B T B 48 307. 00
+ 45,18, 525 4% IR 4 (287.33+30.50) L i FH M2 7 (K
1), 2] ssDNA & it {5 5 RhD #0254 5 il {#f RhD Hi it
K5 RhD FUEHR R S5 A 1R 01, BT AN R 2 8% ssDNA
TE fe A b B A HE-D B0

Trhe 4 270 R — S ITAG B I R B A5, 3@ it
ARH S B A A X AR ST 0 L 1 R I 0L, TR
WRAEALIR N AT RE S | K e OB SRS AR E ) oo g 2
ARG E I8 T E AN R 1A 1Y FeyR 51945
A ELL MM EH-D B Fe Ja BN & 4 A a e e, 7
MMA 56 B8 T 1T UL I 40 B 85 BRE B 7 s %) 210 40 B,
MMA 2508 FH T F000 ] Ah e (A 350 B0 20 40 L 5 e 19 0 ke 7 o,
PERILSORE ), AR SC MMA SR B2 S o | T 060 21 B 7
FREL(0. 070, 12) <BAMEXT BR4L (7. 20+ 1. 48) , H.<Cut-off {H
(0.35) , ULIWZ ssDNA I& FL A4 3 Y RhD 014 TC 3 Bl 4r 24
ML RE

LA AR B MMA 56 25 507 L & BHL, ssD-
NA T FC AR AR A B AR RhD $T4K, 5 ssDNA & iR 2E & )R
) RhD $iik3E2e T 5 RhD PR S G R RE 1, (5 W5 40 il 2=
Il FeyR RBIAE] A 55 RhD B4 S p 454 kAR 4 ik
(1 RhD $UiK Fe B, SRR A MMA 356 25 R 2 B R
B o AR SCHIFSE 25 SRR /R S ssDNA S8 BCR T {8 RhD HiiA
e FH AT RAE T, 8 ] ssDNA 38 Bt 4440 B RhD Hi 44K il A
SR AR YT MM IR N, > HDEN FTRYT #2488 T3
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AT RhD ¢ J5 37 =X 40 i ke i 7Yy [ 28 i85 46 7 L v
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HE.BY FREAFEKEFHETRDHERESMN N o WETELT %, Ak 20 XH 40 FEE
A% % Fe B BE 29 R Z B A 4T 40 ML HEAT [ 2, B B R B 4% W BE-Triton X-100.4% % % ¥ B -Triton X-100,2% /X, = Bf-
Triton X-100 #4148 fLHEATH N E 2, KA BB 2P B, vk BB 2 20 min, R BT EarmmE R, 44
STZEHE AN 1:128 B RhD IgG 3 7% & Stk B B % 41 = &t B ,37°C#% F 30 min, PBS 3% 3 K& fm X\ 1:200 #Y
FITC 3% A HifA,37°C #% & 30 min,PBS Ji 3 R g m R MU M, G5R 2% /% B K 2% & — B -Triton X-100 2 4
R B K 72.83% 5 72.80% , 5 T AT R4 (58.32%) , B K S R HE 2 4Lt K R A 4.00% £ A, KT A
Ba, RARMNERE T, AREEANNK LR AT T AL E LN, GHBAMMTRESRTESAT
RhD 30 JR 7 6 ¥ &, 7 X B A % "8 RhD % oG % & | )X, = B -Triton X-100 # 3 58 RhD HUJ& 40 0l o R 8, 4hiR
2% % = B -Triton X-100 [ % 7% 1k 3% F A 45 2 5 5 0 20 40 g 18 4K 28, L RhD 3% a4 B9 REUE 5 B8 7, B Ko
Al RhD 407 3 38 A8 B9 B e & AL 07 0%

KR . FE, L REE, X 8, H ;% ;RhD $LE

HES#ES R457. 171 R446.6  XHEHFRIRAD:A

Evaluation of RBC fixation and permeabilization methods for RhD fluorescence detection

X EHS :1004-549X (2017) 9-0984-03
LI Zhen', XU Hua®
ZHOU Huayou® , ZHANG Yinze'. 1. Shenzhen Blood Center, Shenzhen 518035, China; 2. Shanxi Blood Center; 3. Nanfang

’

Hospital, Southern Medical University. Corresponding author: ZHANG Yinze

Abstract: Objective To find a method for RBC fixation and permeabilization with high recovery rate and suitable for
RhD antigen fluorescence detection. Methods 4% formaldehyde, 4% paraformaldehyde and 2% glutaraldehyde were used
to fix RBCs, and 4% formaldehyde-Triton X-100, 4% paraformaldehyde-Triton X-100, 2% glutaraldehyde-Triton X-100
were used to fix and permeabilize RBCs, untreated RBCs as a control. Fixed for 20min on ice, washing, calculate cell recov-
ery rate. 1:128 RhD IgG monoclonal antibody was added to each group of RBCs and incubated at 37°C for 30 min. The blank
control group was set at the same time. After washing with PBS for three times, 1:200 FITC was added, incubated at 37°C
for 30 min, washed for three times with PBS, and then detected by flow cytometry. Results The recoveries of 2% glutaral-
dehyde and 2% glutaraldehyde-Triton X-100 were 72. 83% and 72. 80%, respectively, which were higher than the control
group (58.32%). The recoveries of formaldehyde and paraformaldehyde were 4.00% or so, much lower than the control
group. Flow cytometry showed that the fluorescence background of different fixatives was higher than untreated RBCs. Com-
pared with the control group, formaldehyde and paraformaldehyde weakened the fluorescence intensity of RhD antigen, 2%
glutaraldehyde did not affect the fluorescence intensity of RhD, while 2% glutaraldehyde-Triton X-100 could enhance the
sensitivity of RhD antigen detection. Conclusion The 2% glutaraldehyde-Triton X-100 fixation and permeabilization method
not only can obtain higher erythrocyte recovery rate, but also improve the sensitivity of RhD fluorescence detection, which is
the ideal method for fluorescence detection of RhD antigen.

Key words: formaldehyde ; paraformaldehyde ; glutaraldehyde ; fixation ; permeabilization; RhD antigen; RBC ( red blood
cell)
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1 #M#EFE

1.1 SREMPRE  REALEE IO 2 Eh K 2k = IR AR T S o
FE R4+ B RhD B JCAZHR L 4 EDTA HU8E 4 i (22 27
TEHE2EZE LSt ) |

1.2 X% PBS(pH 7.2,0.0067 mol/L, 35 : AZE189217,
J&E Thermo Fisher Scientific 23 H] ) , i (L5 :3137C118)
2R P (LS. 1706C314) KL/ (L5 .3597C487) T4+
ZE[E Amrescon 23 #], Triton X-100 (L5 : 104355, 35 E Pro-
mega 2F]) , FITC AREETIA F(ab’ )2 F BEFEHUIR (I
5:125089, 36 [ Jackson A F]) , RhD IgG BATEREH 1A (5 .
20160725, LI AE WA BRTHUEAFD) o

1.3 48 i (A5 ; Attune NxT auto sampler, %
[ life technologies A A]) , H S MUY (5 . TC20 Auto-
mated Cell Counter, # I3 BIO-RAD 24 7)) , & 2O HL (B
5 : Centrifuge 5810R , 2 [E Eppendorf 2% 7] ) , Ifil 17 2% B O HL
(H15 . KA-2200, H AR Kubota A ), &8 ALK (1 5,
SI50,%E[E BIBBY A F)) ,

1.4 ik

1.4.1 AMERS &  BHT i EDTA HidE4 M 0.5 mL
INAGRAEH 1000 g B0 1 min, F 3., FHAH PBS LU
1 000 gB5.0 1 min, ¥R S K, AR FRZL A0 A8, BOURFRZL 4
M= PBS W, AR AN B 200 1x 107 4A~/mL( 4HHE 4L
A SZBRAGEIIE A 1. 45%10"4/mL) ,

1.4.2 FEEWSIE  4%PHEHEE S mL HEH 37% 1)
FRE,INZE 41.25 mL PBS 1, IRA1 ;4% 2 R T R 2 ¢ £
BB 50 mL PBS H1,37°C ,48 h F/M v ;2% I8 1% .
2 mL R BN 50% B9 5% 1, N & 48 mL PBS 1 1R,
10%Triton X-100: % 5 mL Triton X-100, /i1 & 45 mL PBS 1,
B 37CAKIE T 2 b, LA

1.4.3 ZIHMRIEE X SCHR[ 4-7 ] 450HE 04 21 20 i [ 2 7 vk
PEATIE I, 40 0ok ) 4% TS (4% 2 TP 2% 1% 1%
XL AN EAT 5, [RIESR 4% HF B -Triton X-100,4% £ %
FP % -Triton X-100 2% %, — ¥ -Triton X-100 X 2T 40 g £ 47 156
TR E , BAREAEGNT . 4508 2 A 20 40 M B i A S5 4
TR [ 8 R, % 41 4 B i A7 335 A0 T8 8 B T A 1/10 8%
ALY 10% Triton X-100( Triton X-100 ZY&FEH 1%) , vk |
[ 20 min, R E X R (AN EAT 8 5 iE k) |
1.4.4 Zigiffit4 BEESERUS, A PBS DL 1000 g 2500 2
min YES 5 WK, B S BT SGH T IR, IR = 40
BIIE (n=5)/1. 45%10"x100%

1.4.5 FaCR  FES AL mA 100 plL i PBS 128
fER PR RhD IeG F3EREHLIR , [R) I 4% 20 P e 3 R (T
PBS f# RhD IgG H b, e H/E S £ 4L 48] |
37°CHAEMEE 30 min, PBS PE¥ 3 I, A 100 pL A PBS
200 f5FERE MY FITC FRICFEPIA F(ab’) 2 B B2 Edilk,
37°CHEAEIEE 30 min, PBS PE¥: 3 K, JNA 200 pL PBS, I+
PRI, £ FSC ., SSC 1Y — 4 H0 E Hh JE] H £ 40 g X, FITC
HIBR A R 488 nm, & ST 525 nm, B4 E A DU
10 00074 Ay,

1.5 Gibeeomt X B R aat i 20 76 O o 3 0l 2 AH R 25
Xof RSt B BT A A FE T 25 S 3 i e DA 39 8+
FRifii2s (xs) "8, fiiFH IBM SPSS Statistics 22 44, %
FRES L3 4 0] 22 53 02 5 1 35, P<0.05 W22 5 A Giil 2

2 &R

2.1 LU ASTR] R 7 R B 0 40 i e R 22
W A E L (F=341.70,P<0.001) , W3 1, fdi
X TS % R -Triton X-100 325 B 52 21 40 i, 1510 R 4330
72.83%55 72. 80% , 75 T 4 W 4H (58.32% ) ,2 FH R G
R (P=1.00), $E/RLANAE DR 5 & A ] Triton X-
100 FCIG, Al FH AP T 22 3 PP IS 1 2T 200 i, 2 20 Il g R A
121, ¥97E 4. 00% A A7 AT XF BB 4, KA ff ] Triton X-100
Je £ 40 [ R B 0. 00% , 38 718 738 XoF £ 40 Jfa s o 3 7
T, Triton X-100 fiE T BRI BER

F1 AHMEFEEERSFEHEEE  (n=5)
5 Ty ik PRUAJE LU ANME (A /mL) IR (%)
4% T PE (5.62+0.54)x10° 3.88
49 2 J (5.83+0.81) x10° 4.02
2% % (1.06+0.04) x107 72.83
49 TP % -Triton X-100 0.00 0.00
49% 2 5 F - Triton X-100 0.00 0. 00
29%)% - -Triton X-100 (1. 06+0.08) x107 72. 80
Xf B2 (8.461.41) x10° 58.32

2.2 RhD HUJEs A Al B ARG I 25 R B R, X R
20 A% EE 4% 2 B H I 2% % B 2% % B -Triton
X-100 45 20 98 S A JE 43 B4 101.40£2.51,121. 60 £ 1. 14,
112.20+3.27.2592.40+£23.50 ,2714. 80+ 111.22, X 7 B 3,
BA G5 L (F=3748. 61,P<0.01) , % [FEHP AR
1 T R DA (P {34 <0. 05) {H 2% 3% % [ 41
5 29%)% - Triton X-100 [ A5 AR ZE R LA IT#E
X (P=0.345) (K 1A)

IR 4% P 4% 2 B EE 2% 0 7 2% 0
T -Triton X-100 45405 RhD IgG B TEREHIRLE & )5 , &9
ORI A% 41 S G BE 43 A 2380. 40+254. 60, 1621. 20+
68.38.1580. 20+ 26. 62 ,5271. 20+ 50. 84 . 6270. 20 £ 61. 36, %
SR BHAS ¥ E N (F=1571.75,P<0.01) ,{H 4% $ 1
5 4% 2 RHREF 2 H 22 5 a2 L (P=0.866),
HegdnzRDE, BA5ITH=E X (P E#<0.05),

BRI TR F AR TR T, X IR 4%
P 4% 2 B EE 2% 1% - 2% % % -Triton X-100 4%
20 9% 6 9 B 4 51 2279.00 + 253,10, 1499. 60 + 68. 71,
1468. 00+27. 25 ,2478. 80+430. 01 ,3555. 40+ 140. 21, Z 5 .
% B E L (F=64.75,P<0.01) , ZH[A]HLER S, ot
M5 29 e A 2R THIT¥E L (P=0.976) ,4%
THERES 4 2 RPERCHAERTRITFEE X (P=
0.962) HEgdH R EEH BASEITFE X (PEY<
0.05) (K 1B,K 2),
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FeIREE 1 AR 2. 4% P R R E 3. 4% 2 R
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[ 5 41
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— e
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1. XFHRZH ;2. 4% P BERE e 4 53 4% 22 P RE [ e 4
4.29% )% T E 4 55 :2% )% T -Triton X-100 [ E 40
B2 AR S OGR B 22 AR W S G AR IS 2o B

3 e

FHE 22 3R F RS (R B P SR B, R X 431 BT i oy 90. 08
Da, &R 3 4% ) B/ (A% 43 F & 4 100. 12 Da)
PRI ELAS AT 39 M 55 2 S g, o PR A 4 L T 7,
S ZRPEED W TRV, 40 MR B AR B X5 T )2 44
IEAEIR, BT TREE/ NS g R, (5% 40
J 23t G —rE B AA 0T E E  A M  F BE  55 T
52 RHEE BEEEEE, 040 BRI 4R R,
2T YR 2 AN ) [ 72 R A B Yo 22 YR U R T A2 R FEAS T
25 4% HRETY 4% 22 5 F I 1 5 R 2L 40 B FH PBS ik 5 IS
HENZITE 4. 00% 6 A7, i ik T % BR2H (58.32%) o 2%1%
TR RE A [ R T R A, T RK 72, 83% , R R
L5 2 T B %o 4 200 M B R o A IR T 3G I T 21
AN B 0 [ e AR %o 4 4 i ] B R AT [ e 5Bk,
4% W& -Triton X-100 5 49% 2 I H I -Triton X-100 41 [21 i %
154 0. 00% , T 2% 1% — & -Triton X-100 5 2H 11 £ 40 A [A]
WK 72. 80% , 75 TXTHRAL1( 2 1), Triton X-100( 3R 2 B
SEFLIRFERE ) SR AR B T G MR, T o A0 A B A B R
AR T AN 5 1 (o P T 0 400 i e SR M s 1 R I 5 &2
RHREEE LG , P54 B A IR 4544 B9 Triton X-100
HATIEA, S g SE e,

N [ 1 2 R LT A0S AR TS R w4 40 i [
SERIJG RhD LR 5 6 5% B 46 45 S R | 2645 [R) [ 52 770 4k

PRIG , FECA R 5 T AR AL BRAT 40 0, HL LAY — B[ e A
J W, EOCA TR T 25(2 592/101) £ LA _E i e -
Triton X-100 AY[E BB EAL BLLT 4T AR S , DEOCA R TFHE 4
27(2 714/101) fi5 . HE7m e ) 5 3 1001 35 2 i 20 40 M 28
AR . AR DR IR R AN PO ARIK R L, 5
Xof SRR LY R 5 22 3 PR 23 080 59 RhD B SR8 68 i, i
TR RhD 2GR BE (5% B AR 1L 25 7 TSI
) B % T B -Triton X-100 [ 5E &b 40 PR LT 40 i ),
RhD %¢5'%5% B HH 52 = F X B4, 32 7% 3 — 8% -Triton X-100 [
FE B EE AT I IR RhD BB B R AUE (1 3)

S5 LR, A0 2 335 Ak T 0k I8 X D AR R AT
B, USRI R AR RS S5 R, B ¥ -Triton X-100
FE B A AT A5 21 45 55 19 20 40 i [B1 k%, EL RhD 98646
DU AR T A5 R T, 2 98 6RE I RhD B 5 BEAR 1Y
e BT

2 £ X

(1] ER, EiRE, A5, 9 4000 R E BORTE PR 0 2L 1)
FIROPE AR PRI I B AR A AR, 2006,29(12) 1 1129-
1132.

[2] Summers RJ, Meeks SL, Healey JF, et al. Factor VIl A3 domain
substitution N1922S results in hemophilia A due to domain-specific
misfolding and hyposecretion of functional protein. Blood, 2011,
117(11) :3190-3198.

(3] JA, ERuL. ARLEAEAC BRI . A b ez, 2008,
28(4) .481-484.
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Immunological Methods, 1989,119(1) :59-63.
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ture and aldehyde fixation on tissue water diffusion properties,
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I PR % 1ML A 2 R 1L A 3R A 43 A M 5 W DCCEE 2 % f iff 5%

HFRFH Rk A EERFE ETEHR LEM

(1.VGZ 350 K2 B2 IR A )2 S e oA 25 BVl VG2 710061 ;2. 74 42 3838 R 2F 2 — s B2 B 5 3. B U 48 1L o0 )

WE BN HiTEARAhEYL Rh A LAWY QA HE, FiE AT-DI-C 3 70-E K ii-e 8k 5 21
5B BAT A AT R R RN, A% Rh LA R A A AF R, R 18 114 Fl £ L RhD [ £ 18 010 A,
RhD A 1 104 1, % 7 B 4 5 1 9L % : DCCee 7427 ] (5 41.00% ) ,DCcEe % A 6 634 4l ( i 36.62% ) ,DCcee % %
1701 #1( & 9.40%) , DecEE % #1390 %] ( 4 7.67%) , DecEe % & 644 ] ( 5 3.56%) , DCCEe % & 108 ] ( 4
0.6%) ,Decee F A 86 i (& 0.47%) ,DCcEE % A 19 fi] (5 0.10%) , DCCEE % & <0.01% ; decee % A 50 ] ( 5
0.28%) ,dCcee £ A 41 1] (& 0.23%) ,dccEe & A 6 ] (& 0.03%) , dCcEe & & 4 ] (5 0.02%) , dCCee 3 2 <
0.02%. %5i& RhD [l & 3 LL DCCee 7 DCcEe 3X 2 ## £ A % % W, RhD P 1 & # UL decee #7 dCeee X 2 A K B %
%0,

HEIA) . 4l B 5% Rh i A, X A, DCCEE

FESES RAST. 11 Rad6.6  XEKERIRED:A  XEHS:1004-549X(2017)9-0987-03
Study on the Rh blood type distribution and rare DCCEE phenotype of clinical blood transfusion patients XU Yali
Y2 WU Jibo * ,XU Hua *, ZUO Qingin® , WANG Baoyan > ,WANG Junyang'. 1.Xi 'an Jiaotong University , xi 'an 710061,
China; 2.The First Affiliated Hospital of Xi 'an Jiaotong University ;3. Shaanxi Blood Center. Corresponding author : WANG Ju-
nyang

Abstract: Objective To explore the distribution characteristics of Rh type phenotype in clinical blood transfusion pa-
tients. Methods Using antid, anti-c, anti-c, anti-e, and anti-e reagents were combined with the blood samples of patients
In 18 114 patients, RhD positive 18
010, RhD negative 104. The composition ratio of phenotype situation is: the DCCee phenotype in 7 427 cases (41.00%),
DCCee phenotype in 6 634 cases (36.62% ), DCCee phenotype in 1 701 cases (9.40% ), DCCee phenotype in 1 390 cases
(7.67%) , DCCee phenotype in 644 cases (3.56% ), DCCee phenotype in 108 cases (0. 6% ) , DCCee phenotype in 86 ca-
ses (0.47%) , DCCee phenotypic 19 cases (0.10% ), DCCee phenotypic < 0. 01% ; Dccee phenotype 50 cases (0.28%) ,
dccee phenotype 41 cases (0.23%) , dccee phenotype 6 cases (0.03% ), dccee phenotype 4 cases (0.02%) , dccee phe-

and clear and definite the characteristics of the phenotypic distribution of Rh . Results

notype < 0.02%. Conclusion

are more common with DCCee and DCCee.

the two types of RhD positive patients are DCCee and DCCee, and the RhD negative patients

Key words :recipients of blood transfusion, Rh blood type, phenotype, DCCEE

ABO F1 Rh Ifil 78 58 4 2 115 A0 I b foe 82281 2 AN il 28 R
B¢, R0, Rh RELE L ABO ARG W MK 4, HH B IR % 5E
AR FUEXT Rh I BN R A A D B S BH PR A M Tk
Rh Z G HA B HUEAYGE— 2 ki, JE4FR i Rh &
e AEdi-D 51 R AN BB H 2535 2 BRI YT Rh i 78
FR 50 AT T A 0 D 7 5 | v R A, AT 5 R A B i
PR i 8 35 19 Rh i B HABGTR A TR, 4387 Rh A R 55
RS SR B AR ARAE IR X 550 DCCEE R AV — 855,

1 MBEFE

1.1 x4 %EL2016 4E 1 A 5 H-20174E2 H 15 H
B2 T ARBE I B U B (45) LAY I R B 18 114 4] H

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 005
ABIFIEE . £FEM (1970. 12-) , 5 87 R 5 e 2 AR
AR, EEAFMZ AP EA IS, HL T : 18192936879, E-mail : jy-

wang@ mail. xjtu. edu. cn

st 10 362 4], Bk 7 752 ), 4EHE 2 d-101 %,

1.2 FRACREE  REBRETIKING 1-3 mL,EDTA Hi#E,
1.3 RKASEEA Hi-A Pi-B AE AN RhD 1 5L 5E A
A Bi-E Pi-C Bi-c Hi-e MAE R (LMK AEY) ;
ABO/RhD I 5 % (EEBIRL ) ;4 A Zh i BIEC i ; i
G FHES O ML IR K B0 AL e BAEE ; IR B
BB A =B A 0.9% A 3 L 7K Inno-train 23 &) A2 7R
RBC-Ready Gene CDE i,

1.4 Jrik IR s 4 BRI B B A SCEk [ 1] B9A st
FEiEAT, X F DCCEE £HIM B (e kIF ) KHER,
1T DNA B9HEH L 5L A 4 BUAG I, X 58 e B2 19 3 B A A
FHAEBER KBS 1. 0% W AIE, & T8I L %R
BRI A . A BRER K e i 0. 5% A 4 it B, il &
Bt L AR BB IHIES



- 988 -

2 &R

2.1

I R a0 1M BB 3% R 254073 R AE

r R i 1M 2% 5 2017 4F 9 H 58 30 455 9 ] Chin J Blood Transfusion Sept,2017, Vol.30,No.9

18 114 fil & rp
f RhD A% 18 010 5], RhD B 104 ], Fe i1 H 4 55k
ATHUR R AR E AT AR B R R B, WL 1,

R 18 114 il i 7 R AL
n R (%) BRI (%)

DCcee 1701 9.40 E 28.20
DCcEe 6634 36. 62 e 71.80
DCcEE 19 0.10 C 64.80
DCCee 7427 41.00 ¢ 35.20
DCCEe 108 0. 60 D 99.43
DCCEE 1 0.01 d 0.57
Dccee 86 0. 47

DccEe 644 3.56

DccEE 1390 7.67

dCcee 41 0.23

deccee 50 0.28

dCcEe 4 0.02

dccEe 6 0.03

dCCee 3 0.02

2.2 ERMHE LML SIS

2.2.1 ABO M Rh AFRMYEFE  MIE2HKMN 5 &
FH R HFEER G ABO LI & Rh MR R E A e i Hy
A/CCDEE, H:ZEF 2}y B/DCCee, JLT N AB B, Kl A A,
/N R 0 B, 3 A~FZ i) Rh R EVEH DCCEe, L3R 2 Fi13 3,
HE s R LA 1,

O

4 SRIE HE
A/DCCEE B/DCCee

O O

JILF Hotr Nt
AB/DCCEe A/DCCEe O/DCCEe

B1 ek iE R AR

F2 RIHE R ZR ABO I ARAN
Ac Be Oc Pi-A1 BB 17
SeuEE 0 4+ 0 4+ 0 A
s 4+ 0 0 0 4+ B
JLF 0 0 0 4+ 4+ AB
K 0 4+ 0 4+ 0 A
/W 4+ 4+ 0 0 0 0
3 ERIEEHZZR Rh HUERKM
¥-D  H-C P Pi-E Pi-e FeAl
SEiEH + + 0 0 DCCEE
e + + 0 + DCCee
JLF + + 0 + + DCCEe
K + + 0 + + DCCEe
N + + 0 + + DCCEe

2.2.2 FERAGIN Sk B S HL AR E B 5L #E AT DNA 1Y

PR R 3 BRI, 56 K I I 45 53R DCCEE , ZE T
K DCCee ,3 AT K DCCEe,

2.2.3 WMBEMRIAMIES SRMEFALELFE B
B RES R 2, iR UL, AR AR LT A0 2 B BRIE 4140
M 2 O LT 2 WL 2T A0 R FHES S5 ELAN MR /N
—, T WA BT AR A R UL 3, I T L AR AR A 40 40
I XS LT B8] SR 9 2, A A5,

&3

JEF ) B T S

3 ifig

Rh I B2 4T 40 i i 80 R 4 vh b R i o &2 Hoaw LA 4
ZAMMA RS, BTt R BA 54 A A B RS g D
C.c.E e X 5 PR B R S, g e JE MR IRy D>E
>C>ce>el ! ARWBSE @i % D C e E e X 5 MR I T
R B T ARG RS I A8 Y Rh RIS AR AR, BT A
I, RhD FAYE 8 HHFE7E DCeee ,DCcEe . DCcEE , DCCee , DC-
CEe .DCCEE ,Dccee \DecEe LA DecEE 9 ffige#d oL DC-
Cee il DCcEe iX 2 F 32 B H% 2 % UL, CcDEE &% k20 I, DC-
CEE 0 7 L, 33 55 X0 22 1 45 4 4638 (19 Rh 1fi 78 2 80 43 A
fE— ., ABFIEH, W DCCEE 2 &Iy 3 ] 45 K Ny
0. 006% , 3 5 Z 1 # 18 1Y DCCEE % K 47 % <0. 019% " 41 —
2, RhD B B E wpa] I dCeee ., decee , dCcEe  decEe DA K
dCCee 1X 5 Fp A, Hirp L decee Fl dCeee 2 F il i A &2
U, dCCee FAIE N D UL, 5K I, dCcEE ,dCCEe ,dCCEE , decEE
4 PP X 52 ARAE D IRIE Y Rh B M G2k i 1 2
R ARAE 255, Ja T, 150 44 BAPERR I & BT )R 43 7 DL dCeee
(42.67%) e HZ WL, decee (40. 67% ) IR 2, X Al BE S5Ar A&
KDL B el 22 A R R A G

XoFF e K IR FRATTT TR R A AT 00 2 A I A
DIFLAY ABO I %Y % Rh HiJE R M 455 A/DCCEE ; RBC-
Ready Gene CDE ZE[K 73 BV, 5 2 HAK N T e S ¢ 2,
N BT e R E A2 IRIE  BOE 4 £ |
BOCLTANMLZ) W 20 40 HES ) S BAN M R NAS Y — T
AR G T A e P QRN R R = NI ) B 22 &
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T, A Se & BLE R DT kL, it HL TG I VR AR G A G R
o BATIAH, Je & UE B Fh 8 MBS e 5 Rh &
HSF % A5S, Rh HLJE (D Fl CeEe) f& H 24 50 24 55 1)
HAEW, ARG 24 Rh A M 2 4 Rh MR & M
( Rh-associated glycoprotein, RhAG ) V. B {37 J& A% 1) Y 5 4 2
BT Bl R T S S U R AR LT
AL M FRE TLLAMIR T, Rh 1 RH BRI i 5 0L,
RHD ¥:[H4if% RhD %5 H , RHCE 3[R %% RHC/c 1 RHE/ e
B, Rh 8 A G R0 20 M RS e R 2k R 4T 40 1E
AETIREMEZAEN, XY Rh & ARG RT, &SR3 a 4
eSS WA Bl 640 40 g 6 i RhCE 284 T8 4
AIREAS B LAAERF LT S ) IE TR 2 DR 0 5 i R 3
RAE SCIFIRAR 2D, FRAT T A AR S AT A DG B SR
S F 3
(1] W20, Bf =, B 5, % 2RISR AR e AR TE )
JAt b5t , 2015 118-216.

(2] 28, DUME. 21+ Sk 2 Rh SR 00 A9l R L. #TVLER
2 .2015,37(10) ;827-828.

(3]

[4]

(5]

(6]

[7]

(8]

[9]

Gz MG, BFHTT RhD/C/ e/ B/ e 1S53 TR B ST 11 5
KR S IR A ALK, 2016,24(5) £ 1583-1587.
X, FLok 2 | MRS SE . TR FE R Bt 12836 53k 12 A 5t Rh
MPBSHOREFR T 535, H N K2R (B RR) , 2016,51(6) :
801-802.
VRAGIE XL, E8, %, 5500 Rh R5E RzRz( CCDEE ) 2 AUTK Il
F LI PE A, 2013,26(8) :762.
bR, FEENEE. Rh MO0 2 B A A 2 M XL R
=HE | 2010,23(5) ;3.
Eyers SA, Ridgwell K, Mawby WJ, et al. Topology and organiza-
tion of human Rh (rhesus) blood group-related polypeptides. Biol
Chem, 1994,269(9) : 6417-6423.
Cartron JP, Colin Y. Structural and functional diversity of blood
group antigens. Transfus Clin Biol, 2001,8(3) :163-199.
TR, JURE R AL AN AL/ SR EDIN, AR R AR A Rh i
TUZRGE// LA I B 5 25 A S . b AR TR
#t,2014.55-59.

(2017-06-26 ik ,09-20 & [1)

ARG HF

i i PR A RHBR IR Ob i i 2 ) 5 5 A 2 0 S5 — el

ARG EWE R T s AR DR AR RS EDR S 6 UE DS~ R ELIE 0 2537 22 ) B BOR 49 B I e
AR GE Y LR ) 5 R 2 ) TR A, T S 3t (8 g o I~ RO 0 AT — AN INAR ) FE R — R 5 SO
TR A HESD T, Bl o, PR A R B EAD R 5 R T A B v [k — A DR S xR 2 A T A
SR NIRRT ] 244 i o ) B0 S BB i L R A A 5 BB K A 0 i i 2 2 A R 55 L SO B R
P B A R T MO BT 1 BE , A R IR 5 I AR R ) 2RO T etk e AT B Ly [ 5 4% 1) i O 5 T 2647 1 R
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- FEA PR A S SR A - SR

ABO 7t JL L I 50 50 45 5 P 1 SIS B0 4

LA s AYmAE R TH BB EA&F S CPEARMCE S BB Al LT 100853)

FEE B8 3T A B) AR A JLEHT £ L E R Bl B R B (E-A) R B, FiE O RAK
S LR B O AL 4T o 3 2 mL £ 2-Me A5 951 5 A(ZB) BLLL A 2 mL 37°CHEH 1 h, o 40 48 At 3
A% o R 2 mL A (3B AL AT 40 A 52 R 2 RO, B I AT 48 i ROMCRT R i 228 TG AT-A R d-B B xR R
JE 420 ML 56 °C FAHUHL AR I RO P B AT-A Fadi-B, BRSO A KA A Bl i 2 RBORE  BU-A B T e
ZO,M-BHEMNTHEI-4AMHEE;0RMEAB AL MM 2 ARG, 7-BANTHREO,F-A KN THE 1-2 4
B & 1 RBORE B Ac # Be BUHOR #1401 40-A A1 40-B, % 2 AR MCGR I 5 8 Ac BHUE R AW T 41-B, Be B #UE R
Al T H-A, IR B A JLE MR ACEGR B A(SB) AL A JLAUH B 30-B (i A-A) IR 4-AB,

SRERIR : ABO i B 5 3 A JLVE M R 5 AR B s IR A

hE 4 #ES.R457.1'1 R722.18 XHkERIRED : A MES :1004-549X (2017) 9-0992-03
In vitro simulations for abnormal result analysis in elution test MA chunya,YANG Lu,FU Lihui ,ZHANG Xiaojuan ,YU
yang ,CHEN Linfeng ,WANG Deqing. Chinese PLA General Hospital Department of Blood transfusion, Beijing 100853, China.
Corresponding author; WANG Deqging

Abstract : Objective To analyze the cause of inverted results in the neonatal hemolytic disease elution test for type A
(or B) newborn infants. Methods
(2 mL plasma with 2 mL 2-Me) , followed by incubation with 2 ml of group A (or B) erythrocytes in 37°C for 1 h. Later the

Group O Plasma were acquired from pregnant females and were then processed by 2-Me

erythrocytes were extracted from the mixture and an additional cycle were performed. The plasma before and after erythrocytes
treatment were measured for IgG anti-A and anti-B antibody titer. The exiracted erythrocytes went through the elution test at
56°C and the elution liquid were tested for anti-A and anti-B tests. Results After the two cycles of type A erythrocyte ab-
sorption, the anti-A titers dropped to 0 and anti-B dropped 1-4 titers while, the anti-B titers dropped to 0 and anti-A
dropped to 1-2 titers for plasma processed by type B erythrocyte; After Ac and Be were absorbed for the first time, anti-A

and anti-B were both detected. However, the second time after absorption, the Ac eluate only detected anti-B and Be eluate

only detected anti-A. Conclusion The A (or B) antibody which were eluted from B (or A) group neonatal were, in fact,

low titer anti-AB.

Key words: ABO blood group; heamolytic disease of the newborn; eluation test; lower-titer antibodies

Bk LV I ( heamolytic disease of the newborn, HDN)
S TR M (40 ABO % Rh I B 45 ) ARG 51 G LEisHT
Az JLET 20 M 32 33k 3 BRA Y S TR IR, i R 2R 1 S
WILPELSR . ABO-HDN ZULTHE2E0 0 B, 50080 A BB
Tk AB B AR LR AR L F R IG AR R ) () HDN
WA 2R LI IR 3 WUaSe , 4% B bt A BkiE
e s e ARt e, L R e 2 2 W HDN 1Y
TAIEENE o EAE I PR T A b & IR 47 A ) L 2T 240 Ji i 2
FE B A LI B S A —3, i A RS AE LT A M RO 5
A QSN Y, 5 B Al s A B AR s B ABLET A )L
LN A BT AR o B, 5 B LT 20 S i
HBIPE S R sk A SR SR A FATT R R 4T
0NN I AEAR AP T HDN FR LA 40 M BUBOIR S | HRE

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 006
G OUH = A &R B A0 E 0 H TR
(BWS16J006) ; A  TEAENT (1962 12-) 9, #f, ZAE LRI,
T 5 A T, B A o PR 1 S BEBIF 5T, HL 7 01066936508,

Email ; deqingw@ vip. sina. com,

ﬁDT o
1 #REFE

1.1 SRl o B3 5 A0, sk AABE =R
2016 4 5-7 A2 AP Kb A (EDTA HUEESME ## kMl 5 mL/
£3),1 760 g B0 5 min, M52 EE)5 , B BUM S | -20°C HAF,
) ;A B0 BURAFLL AN ( S5 % H ) 52-Me FRARTL
FI(HLS 20167701, L i M AL 9 B8 2578 BRBTAT A /] ) 5 B 78
[ TeM $i-AB (it 5 8000183034, fif 2% Sanquin, ) ; DG Gelsol
IR T8 5 Eh R DG Gel coombs HLERTE 11 (5 15005,
15095V01, PS#EF Diana) , W% & #% (ID-incubator 37 SI, Fi+
DiaMed) ; % 125 .0 HL ( DGSpin, FE HE 4 GRIFols ) ; 5 A 5.0
HL(B-600A ,Jb 5t IV B LU ) 5 L EIE IR = 3 7K 1l ( DKZ-
450A # | FIBFRIE LA ABRAF) .

1.2 MSEFIZLAAESS 1) S8 R 22 e bm A AN H U i 4
Hl 1gG Hi-A PU-B RIS , S BORHL B4 i A BA P Bt
R R =128 hR A BB 2 mL 3K/ 0, - 20°C R A7 4%
o 2) BURE 6 32,3 AR Ac,3 TARIC Be, L A B %
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PUERE H3056 (DAT) FAMEAY A Fi B YRR I A& 2140845 6 mL
IREIEA 3559 3 2540 In AR RERAS o, ] 4 mL AR B K
YRk 3 A,

L3 ZZME A ede-A Y-B A 1) % 2 mL #5346 03¢
F 37C/KBR LI R ZE T IA 2 mL 2-Me % i %
30 min, BRI A1 5 TgM BT, B 100 WL i 3% 46
1gG HT-A PT-B &, 2) 43HIHC 2 mL SRR MK S 2 mL A
AU B R QMR A],37CIEE | h(WIRIAWHRS ) ; &
1760 gE§0> 5 min, 4325 Z0 A0 MO A3, B 200 L WO Il
IR i S RS TeG PL-A JPL-B AU 0. 9% A4z B K
PEECANI PR 3 U, Kl Z0 40 i DAT 58 B HUPE ¥ ) 2040 i
1 mL 5%AF 0.9 %EHERKIE A, 56°C R, # HUHR
53515 Ac Be A1 Oc KR, K 0 BRI TP 4i-A Sidi-B iR %,
3) A M AA WEEP-A ST-B, RIS M2 TR 530 5
5 16 A BRI B BULTAIMIRS), EE AW 2) , HAE A(B B) A
2T A S I AN REAS, S H0-A (SRPT-B) R 1R,
1.4 IgG Hi-A(SH0-B) Al B 10 SCRERAE 43 SilAmic
1-10, /1A 0.9 %A= BiEE 7K 100 WL/4F, B 100 L £ 46 1 3¢
K 148 WATIRSIE I 100 wL B E4 2 45, LI 24k
SERIMIE AT ELFR RS, 5 10 45 I HL 100 pL R 2o HE,
DA SR s BT R 2 11 R U A, A 50w/ AL 1%

A FI(EE B R BIF LT AN 25 WL A% H R RS 3%, 37°C I
H 15 min,128. 1 g B.0> 9 min J5 WSS B DL BB LR JiF
1+ IR R R I BCA LR

1.5 GEaRsE  BURIE RILCATAE 1 mL, A S mL 0. 9%
PRER KBRS 4 UG, A 1 mL A= iR K 56°C HUiltik (OF A
WrRFEIX ) 10 min,2 000 g B0 2 min i H B EIER
(TBCHIOR ) s B ER A B R ARF bR, 43 3T A 50 wl 1% 1
Ac.Be.Oc M 25 WL B, 37°C I E 15 min, 128. 1 g 5005
9 min JFUEE S5 F, R I BOBOR N 2 B AEAE LG PT-A F
(5 $1-B,

1.6 KSMP-AB BTE A B SEFETT-AB MIPLIRAL M, AR
PRI 25 50 SR L R HU-AB TR BE 24U N 8, A B Ac M
Be S B G IPL-AB 16 4°C LN 1 h, A6 00 02 W 20 40 g
DAT B8 WIS b igHi-AB K 0 SIS 21200 M (e et s 5%

2 R

2.1 ZE g G IR E TeG Hi-A F(E-B) 281k
W1,

2.2 {KAMEHL HDN MZE WK 1,

2.3 PRAMESRGRES Ac Al Be MR 2230 1M PO BS P ik

W DAT R Wk 2,

R XS5 GIZE LR AR ARGRIEHTG 1eG PT-A (SHT-B) R

W T Ac 5 1 IR Be 55 1 W UE Ac 5 2 RIS Be 5% 2 WS

i-A ¥i-B i-A ¥i-B i-A ¥i-B Bi-A bi-B Bi-A $1-B
AR 1 128 256 <1 128 128 1 0 128 64 0
FRAS 2 1024 1024 1 256 1024 1 0 128 512 1
b 3 256 1024 1 512 256 1 0 512 128 0
FrAS 4 512 256 1 128 512 1 0 128 256 0
PR 5 512 512 1 256 512 1 0 128 256 0

| Z-Meft 3 IS R IHOR M 4 ‘ 3 it

Be+FIEOR M1 4

i3 LT DAT : + 1 4% ETE: DAT +
H-ARAT] TR B FL-BAL | %
PM-BAATTE| | Act;Be+ Oo F-AAT Act: Bet; Oc-
'
Ao+ 1R TS L4 Be+ 1R W 5 i
ik M DAT:+ 4 M DAT:+
A b ir TH-B A
BT | [ Ack Bet, Oc- FL-ARL V| | dek et e
1 :DAT FHEHTERER F 5 + PR SO 45 5% 5 - B34 s nir
ghR

Bl 1 2 ek Ac 1 Be WAHTE

21 40 M RO B It 2% FR A sk AR Ak
2.4 RBNP-AB IRIE 1) WS 21401 DAT 255354 1]
P52) Ak B P-AB; 3) 28 56°C BV, Ac HUHLIR 45 R
N Ac:—,Bc:+,0c— , K HPT-B; Be MR LS RN Ac:+Be: —,
Oc—, B Hi-A,

HDN &A= 1) 2R R B N 191G oA iof i £ 1F
ALY, U0 SR 0G L2140 M b A7 78 5 B vt 1 A P, )
6 UL 20 5 e A BRS040 40 N U o R R Y
W, M6 LSRR L& 2B B 2210 A5 URE AR, 7 5 3 T 5 &
R e JLEORT A LA 28 72 G0 1 JROAS T3 M 451 5 DR Ok
HDN (1) 1 5 5032 W, X645 5 5 A L A A7 106 S5 R A 006 T i
HHERERZREMD . HDN 3 T L6 b i Bk i i fk A2
WHZ BRI TSR, — Mk 0 A1 B JL A BI(ZK B
) B 5 BRI P REAGE H X I A PE-A (R E-B) DU ATIE S
LR FEAE SR A FRERAE ST A B4 BRI PR, 2
4 HDN, {HZEIGR TAEF R BA L A BI( ok B #Y) dLargn
JHEFRC ARG HH B AR IR X B (B -A (BB | TR 5 2 A4
SH-B(EEHT-A) RTS8 3R (4 & 2 i ] e g, A
R AR R AT i R AR A L 4T 40 i S
BRI R SRR T A IR S B 25 SR BRI, Sk I R LR TR R
HDN 2 {HEHE KR,
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xz2  RIMERL HDN A

T Ac 55 1 WK Be & 1 MR Ac 55 2 WIUR Be 55 2 Wk
Ac Be Oc Ac Be Oc Ac Be Oc Ac Be Oc
PR L S 1eG Buik +/= 3+ - 3+ + - - 3+ - 3+ - -
TRCHTR +/= 2+ - 2+ +/= - - - - - - -

DAT 2+ 24 4/ +
bRAR 2 U 1eG Pl 2+ 3+ - 3+ 2+ - - 3+ - 3+ + -
HCHUR 2+ 3+ - 3+ 34 - - 2+ - 2+ - -

DAT 3+ 3+ 1+ 2+
FRAC3 U 1G Bk S - I N PO
TR 2+ 3+ - 2+° 3+ - - 2+ - +/— - -

DAT 3+ 3+ +/= 2+
PRA 4 S 1gG Bilk + 3+ - 4+ 2+ - - 3+ - 3+ - -
TR 2+ 3+ - 2 +/- - - 2+ - 2+ - -

DAT 3+ 3+ 1+ 1+
FRAR S U 1eG Ptk 2+ 4+ - 4+ + - - 4+ - 4+ - -
RO 2+ 24 - 24 2+ - - 2+ - 2+ - -

DAT 3+ 3+ 1+ 1+
AL SHE W, LLANAE 37°C 52000 0 B R W AN S Ac S5 B9 T-AB L BE U BE-B, 5 Be

NEJF , DAT Z55as FHPE  BEAE SR T3k 3+ (& 1,3 2) ik
HIET A g e b BT AR, BLE A O A 3K DY IR
EHEY-A Pi-B A, S A T-AB, B ML 40 5 2248 0 #41f,
WIRA TG B L Ac K2 A B I IS 3% HH A BE-A FIHE-AB,
Be ¥ 2[RI 0 W 4i-B AHi-ABY L SIS KR BoR 42 1H O
TV MEBE Ac RT3 N 1eG Hi-A FIHL-B R 394 BT i
IE, Bi-A BRI H .0 BUM A AE Ac 25 1 IR , 3R NI
B 1gG Pi-A BEAE TR RIS (R 1) RIS 240/ DAT
s BA M, 56°C HUMRUS TR 5 Ac 1 Be )W B, 55 Oc
R B IER Be 45 A MPTARIETF O B K g Hi-A F
Bi-AB; K2, H Be WU O B 2%, 56 1 RIS I 3% P TeG
Hi-B BEAETR LA W8 (3R 1), WIS LL 40 DAT 58
P, 2 56°C VIHUS B S Ac F1 Be KB FHE, 5 Oc
o7 B EBA Ac &56 MPTASRIE T O B 2% h (9Bt -B A -
AB(FE 1,%2), Ailt— S BIERI SR, FATHEHE M Ac
M Be Ja , FRUCREE 1 RIS 3K T 37°CHEE 1 h, K
WS Ac A Be (1 DAT &5 54 FHHE , Ac TR WIS 19 1L 3%
TR PR HHT-B, Be B MR A9 1 38 30 55 B (A (SRS H
Pi-A, VAL Ac 5 1 WU IO TR A% 1 0 RT-A (B30-B)
FESS 2 RIS R H Bl Ac (8] Be) 58 2 MR I, fH AR 50
RIS 0 Ac O AR B HT-B, kR UL Ac
WA PT-A AT 5 5 T TR I 3 )5 ) Be JiCHIOR Hh H fig
K HT-A, B Be R EIHT-B RGBT R (B 1,5£2), #
— R A BT-A FIBL-B 8L, RINLZE Ac (B Be) WK 2
WZIAN SRR , 2R PT-B (BLH-A) PUARZN A BT REAR (%
1), EFRATHEMZ Ac 3% Be 8 1 IR T4 B4 1K
BMBT-AB, Ac A Be FE55 2 YR TR W I 3 5 B2 P o 4T-AB TR

LA HIPT-AB {RERCHUHFE-A

FRIRISE BT N-AB SE RATHE— B B
REDL-AB F B 2200 R 8, 43 B Ac Al Be MOUS , SRR
I, 45 R 5 R M ARAS—3: Ac M Be 5435140-AB 743
545, Ac TRUR T HUBEAS R PU-B, Be BUBOR T L REAS
Pi-A ESTZIRATHEMAR AN HT-AB H_LREEER L, XFTF Ac
(5% Be) LU 5 28 5300 Bi-AB 454, S BT H
REAG I 2N HT-B (Sbi-A) , A TR — T

AAGAN S I AF AE— 2 R B, — 5 1T R 47 40 i R R
HTEE FLT RS 1 A, AR BOHT AR JLZT 20 M 3 Sy TR X , e >R
it FRETR 1037 1 £ A0 MRS 5 55 — i TR B AR i -AB R
P L ) S R Y PR T TgML Bi-AB AR AE LT , R &
5 TG Hi-AB 1 SR RH M AE AR 22 5 A Fratk— 2B B0 IE

2 % x #
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009 o e s i Aoz 0 3t 38591 5 ) e
Ko 2= PN Jo A ) ik B T

Ik kEL X BROTHEELLHFIB G, TR K 450012)

WE:BH WHELEA R TR EEES X ES FEEH UXTF ERM AN GG TAARIRELEN
REEH, ik #BETELURNE, R EAREEEHNEREEHEE, 27 A 20 8 Bt o 33 R A
X R 6 R B EE A K E G B Hb LR A S AT A, B R GPO-PAP Bt 3k
PHEEORASE =Gk, R E AR XY Nk, % Hb % Al Trinder th & 3% I ¥ 35 R Al EIR I
o, R HESHRMNEHBELTEARETE; o EFEE R ES JFE Hb IR T W IE 2 F U35 st
Rl & RHMIT(P>0.05);H  LEEE Ol EE HEH LRI ER 2 ETERN 48 A, H R B EL

M A 2.12 ¢/L 2.40 ¢/L 63.8 g/L. 1.09 g/L.0.31 wmol/L, it MERAEZEHRETRHRAETES> L ALE
T EHATRIN, HETAT, BLENE, BRERERIKL,

R A K o KA B ENPIESE;EF T ﬁ’/éﬂ tEEA R E A S Hby oot R E I

HESES R446. 1 CEFRIAES:A  XEHS:1004-549X(2017)9-0995-03
Whole blood and blood component quality control test Kit selection and the establishment of laboratory quality con-
trol WANG Hong ,ZHANG Yuhong ,LIU Yuzhen.Henan Province Red Cross Blood Center, zhengzhou 450012, China.

Abstract: Objective To evaluate test kits performance for glycerin, albumin and plasma protein, free Hb and the fea-
sibility of the methylene blue tests and establish the indoor quality control. Methods Bio reagent kits were purchased direct-
ly from the market and were applied to self-made reference products. Thus, a quality control, range can be established. A
spectrophotometer and a biochemical analyzer were adopted for parallel tests of glycerine, albumin, plasma protein, free Hb
and methylene blue, which are performed by GPO-PAP enzyme colorimetry, phenol red colorimetric method, biuret colori-
metry, Trinder colorimetric method, extraction colorimetry, respectively. Results Five kits were picked based on test res-
tults and established correspondent quality control ranges; The two instruments presented no significant difference in terms of
measurement for glycerin, albumin and plasma protein, free Hb and methylene blue ( P>0.05) ; 48 samples were tested for
each type and the peak values were 2. 12 g/L., 2.40 g/L, 63.8 g/L, 1.09 g/L, 0. 31 pmol/L, respectively. Conclusion
Blood quality control can be performed based on test reagent kits and a spectrophotometer. However, a quality control range
need to be deemed to ensure test accuracy.

Key words: whole blood; composition of blood; kit; indoor quality control; methylene blue; glycerol; albumin; plas-

ma protein; free Hb; spectrophotometer

AR iz B AR SR E R ) v R 1 I YT A I 5t H
EBS Hb CH V8 AR I 2R 1 A B R A 1 R
R 5 s R A 2 T8k i, HAT— 28R A 77 KE TR
IEAfE T — 2 55 S A I 0T A DG 1 A Ak, A R
PERT B P O R R AR 7= R S A e 1 25 53
PRI HATE IR T Az A A DI 4 il | T A S0 R A
5 v (R 2 S PEAG I 30T Hp R T AH B S 45 25K, Bt
FET X s ARG I H 0 b JGIE, SA T 4R X e
BRI HERR P FRATTRE AR A A4S 43U B 2 U
A IEICEETT A L R Fe He g KA = R R
i A TS, LU X I AN ) R ) il vy e
I, DME S T A PAMERR Al AR I, T IE A st A I ) A
&, BT,
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1 #MBERE

L1 BibrAsE 2015451 A 1 BH-12 A 31 BAH
OB PR TR LT A PR VR AR VR 25 T I 2T 20 Bk VA £ 4
B VKR I3 DL KOS BE TG LK 5 i Rl 45 Sl K 48
(M)

1.2 U5 &4 6T (UV-2401PC, H A 5
) s EAR A ( CHEMIX800) 14 [ 3 ifn 40 i 3504 (K-
4500) ¥y H A Ay #5355 FE SR 4L i 2 Hb DU 1050 & (5
140902 ) FE [0 2 305 4 (dik5 141010) P K
A& (LS 141009) (35 B 6Bk R AL ) 5 HIm = 5 I
TEIRF & (5 02875, VHHEF Biosystems S. A) ; s B/ FR &
IR 2 (S 20140504, 45 K I AR

1.3 BrdE e

1.3.1 WHE 1) THERERK (S 7220793, 465
99. 5% , T4 H 18% , 3% [F BIOSZUNE LIFE SCIENCES DEP



- 996 - rb 2%k 2017 4F 9 H 45 30 %555 9 3 Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

AN 52) TERE B L R [ A 150 mL f9/NEERR | 25 52 IS Bk
WHEE 0.019 9 g, 3 &M ZE 1 K A%, B 500 mL 25 &
o K 2 500 mL, IR AT BT mL 2 FEE, LA 100 mIL 254
SR e 20, S #EREE = 0. 019 9% 1 000x 1 000
(1-18%) x99. 5%+319. 9+0. 5100 = 1. 01 pmol/L,

1.3.2 Hyh 1) 77 HlE (At 1409113, H & &
570 ¢/ L, AL AR S AR R LA M B TF R AR 52) IR
J7H AW 100 pL, MA 100 mL #4805 A B ER /K
2 100 mL, HHWEE =570+1 000=0. 57 ¢/L,

1.3.3 Ifi¥E 1 1) RANDOX CA2( BAIE % g /K F 2)
(H#t5 777UN, 3% & & 58. 3 ¢/L, ¥E[E RANDOX Labo-
ratories ) ;2) ¥ RANDOX CA2 ZE iR SFM7 )5 , A ZEIE/K 5 mL/
XIS, CE 30 min FHES) . MIKE FWKEE=58.3 ¢/L.

1.3.4 BE&EA D) GERE REHEA);2) % RANDOX
CA2 RSP, IAZERE/K 5 mL/ 32 IR 2], & 30 min
JRAT,IREL 1 mL, A 50 mL 2R, SR A AR bk &
50 mL ZI B, LSRR =58.3+50=1.17 ¢/L,

1.3.5 JiF8 Hb 1) IS4 A B 4% 5 (EIGHTCHCK-3WP)
(415 43190822, Hb & 4+ 125 g/L, 3 [F 75 7% 55 FE Sysmex 2>
) 52) FIRAE A W BRI 38 43 BT FH ST 45 200 L, 2R n %
TB/KE 100 mL ZIJE (500 f5H R ) , U 60 min {21 48 f 55
YA, BENECEL A . YiFES Hb MR =125+50=0. 25 ¢/L,
1.4 A& HiEALIRR &AL
LA K R A T AR, T B R > 2 mLL
AR H AR B, ORI A R A R AR AR
FE UL L BIE R 3 A% ABLE R 3 mL(R 1),

R TG AR I AL v S5 B8 s 1) A AR & ) b 4

HEME G &

IR PR I R G W R

RS Hb PR & Hh =R &
HF K
SO JEEE Trinder H{a: GPO-PAP [ifi s
S H ] (min ) 25 15
IE WA (nm) 505 546

JEtERRRA RN PYPES BioSy-StemS.A AR Uatmib/RAMRA R AU KIRIFREAAIRA R JEis /A IRA F

XUAIR L 7k K SN AN A RS Lk
15 15 60
540 600 653

L5 fEsEm s pefEah 2o & A e A s
ity LA I B HE A £ 15 % THER. 5 St il e 1 70) 5 13 1]
ADBER R SRR E LR R R A R K (R R R LU, A R AR
T I e ELAGHI ) 10 H R BEAE LR A (% 2) o

&2 TR ARG & B T

x4 AEARUETE IR EAGIN 5 0085y
R IREE AL B (n=48)

FE RAUE EeiE
H A KR 10 2% 88 1 B (/L) 57.6 52.8  63.8
VERLLANM E R E A& (g/L) 0.83  0.30 2.40

I 7 I3 I3 IV P 1 5% B8 4 ((mol /1) 0.13 0.02 0.31

Bt A DL VKVRAR R 25 HINZT 0 AR B (/L) 1,25 0.86  2.12
PrfEsh  BREAERE AR FERARRELL ETRLLANMIEES Hb(g/L) 0.42  0.05 1.09
MIHE(g/L) 60.0 58.3(49.6-67.1)  20-120 0
FWEA(/L) 1000 1.17(0.99-1.35)  0.04-2.00 12 3 g
WA (umol/L) 1.00 1.01(0.86-1.16) 0.01-3.00 0
Hifi(e/L)  0.20 0.57(0.48-0.66) 0.05-1.00 12 AR AT G R ER T TR E.

B¥E Hb(g/L)  0.10  0.25(0.21-0.29) 0.03-0.40 1:2(HR¥EHif)

2 HR

2.1 FRA IR B A A AR R T o o T R S 1
A s R b BRIP4 0 VKR AR 2 T AT 4
JiL RS LT AR i fef VK R a3 DA RS B KIS SR 5 Ao 4
I, A 32 A0y, R IR & A AR a6 e BT T4y
JHEIU B 45 AR BL(P>0.05) (£ 3) o

R3S AN A= AR A A AR 4SRN

AL R TG I (%ts,n=32)
AL Vapliv g
B VKR IR B (g/1) 58.1+5.95 57.5+3.63
VRN BVEE M (g/L) 2.28+0.29 2.310. 14
I 7 I 112 S P I ((wmol /L) 0.89+0. 12 0.95+0. 09
VKR A 25 H 2T A0 A H S (/1) 1.62+0. 18 1.57+0. 10
BRI Hb(g/L) 0.61x0. 09 0. 69+0. 07

2.2 IR BRI AR AR AR A 0 BE T b A S PR A
KA EE T IAR R AR AR R AR e 2015 4E 1 H 1 H
—12 J 31 HEA M (4 ) ) 0 ot s - A kR
NS S ARSI 225 SR 35 AR MR 1) SO Y TR 2R B S EAS
T TS ARG I 45 SR T8k, AR ) (R 4) .

— G 45 R 1) F AR R R A5 5 PR R A
=B BR D SR I S RT3 & B a8k ]
—FKAE  DMETFHRAF, DT S (R 1) o AR B
SRORAEA AR E A 3500 BB FH ZE 2 o B T B, AR
LI HAR R, 2 BRI 25 A (P>0.05) , H Ay
JECRETH AR DN AR S 2R /N (35 3) 32 P g 3RAT T H06 2E
AR 4 e BT IR 2 AR 3 3%, DRI A
JeARA IRl HG (bR TE Rk B K R I 25 SR SE R, 53 Ah, R
£ L SR U Wil D[y 8

FATH SRR | AR AR HIAE A e B T 1 A 45
R LM S T T R A, 5 2 R I vk, TEAR S
H RS RE<20 g/L, B H ARG T A 2R e AG T L 15
ZER, DRI FRAT TR Y VA T A0 05 1 ki) % Pl B o 1
Bk R4 = I CTAR TR TR R o 40 A T ARG B Hb
LHEEREIRAN(1 g/L) , 24 Hb<10 g/L BF S Trinder 2 500F
B Hb R (2 2) o YA ZE S M L T B,
FIRE SRS PRSI, A LG IR AR T e K VR I 3 Y R
P A R 2 K L3174 I P 3 A% B e s R (R4 0k 63. 8
g/L F10.31 wmol/L, ¥4 it 25 H Al i) - BRAE (3% 2) ,iK
TETF XX 2 HFh AR A T S TG 5 1A 6 VA 41 40 i L T 2R
FI KRR R 25 H I 2T 409 % B o BT £0 A0 M T S Hb
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B A 43 51K 2. 40 .2.12.1. 09 o/L, B8 ] F IR
KT il MO bR AR S A R K 1 2R RS BRI (2 4)

FEASERY 28 P AR AR O R ST SR T FRAT 38 i A R
ST T E T B R = 0 R R i A e i
P IEHIRE | SEEHRE S BRI T AR AR A B Ak R
PR R BRS04 R v e, i B TR SR
TR 999% H-ith R A Bk ek T 1 2, DAL O R R R Ik oK
S8R, T35 A 2 SR A K 43 i LA R Af R A SR 75 H I
VT, IR B 57% , SO H A BUR BT 0 HR B T
r B, AR R W R R 105°C 1R TR T
BR S A SR TIRAE, SN AL R B e Tk

B R R AR RS R S A R
IR ETE BN 6 22—, s ZAT R B BT 65

& % x #k

(1] M EARBRAERE (2015 ML) . [H LB & [2015]95 SR F13.
(2] ARRZS, ERAEER, FUGE. VKIRLT 4 ob ol 2% B AN ) 52
PR L, v R A 2%, 2002, 15(5) :323-324.
[3] #H5L, FEAATE, BRI 75 KT I T2 R 5 e 14 A 00 % i
Pt , o 0 24 A5, 2011,24(10) ;881-883.
(2016-12-18 Wik ,2017-07-23 & [A1)

ARG R

11 B )L HF Zp &P 538C>T Z8 S B &5 J& K

wEZD A AR &R LWFE

3

A4 FAR' HTR' IR ARk

(1YTHE ILEER WAk, VTP BB 330006;2. K HT 75 W8 A 9055 R IT LA PR A H))

HEBHr

1 4 ABO i fl iE X% BUR Aoy LK KB ABO i A i v 2 5 fr 35 AR U DL SRR R A,

Fik R A A dnE R A E L ABO M A | DL PCR-SSP 7 v 3 & L ABO £ % ABO m A B T A 3k [
NEEE N ABO S MEREENF Rt A LM EAEE, ER wEFFHMN. EJL ABO A 4 AB T,
ABO FFE N 7 34 4 R 5 NCBI W 35 548 & ABO i & £ F 7 7 thoxt BJLIRA 1 DN IEF 8 A102 £ FH 4, L 77 1
ANR AR EHHERTA(538C>T) BALTRER, LA RESGEEATY BELESEE 180 NALR HREA
BRETAFMEAR EREXRLRE AXTHALAA, ZRAME. BILRKE P MM AEEGHEB L F

B, ik

Bivh oRFEMLFHR, MFFRABHEY BE, L

BORAFEDRIJLE S ZI L B 538C>T &5 B REMER, % B X HEE LA ZIRE %MW
CHAZAFMAFE, MFFRIAE ABx BA,

KT ABO A ;B T A A H, % A, 2 F Al F;PCR-SSP; i1 & i 7 =

HESES R457.171 Q75  XHEFRIRED A

TEHS . 1004-549X (2017 ) 9-0997-04

A novel variant B allele with nt538C>T found in an infant and its family XU Xiuyun',LIU Xin' ,ZHOU Jing' ,TONG
Xiaoyan' Al Liping* ,\WANG Fang® ,SHU Jin' LU Juan' , XU Ziheng' ,WAN Beini' , ZHOU Genshui.1. Children's Hospital of
Jiangxi Province Nanchang 330006, China ;2. Tianjin Super Biotechnology Developing Co Ltd. Corresponding auther. ZHOU

Genshui

Abstract: Objective To investigate the cause of abnormal ABO blood group test results on an infant patient by ABO

blood group serological tests and gene sequencing. Methods

After routine serological tests with ABO blood group, the ABO

gene and ABO blood group-B subgroup genotype were tested by PCR-SSP. Then direct sequencing of ABO alleles was per-

formed, Finally a family survey was conducted to collect additional data for analyses. Results The serological results showed

that the child’s ABO blood type is ABx. The gene sequencing result confirmed that the child, apart from a normal allele

A101, also possessed an unreported B mutant allele caused by a single locus mutation (nt538C>T).Such mutation leads to

the alternation of arginine to cysteine at the 180th amino acid site of the product and thus affected its enzyme activity. As for

the Family survey, the father, the grandmother and the aunt of the child had the same new B variant allele. Conclusion A

novel 538C> T variant B allele has been found in a Han Chinese child for the first time. Family survey result of the child

showeds that 538C> T point mutant B variant gene has familial inheritance, and when co-existed with O allele, the serotype

appears to be a normal B type. When co-existed with A allele, the serotype showes AB_ subtype characteristics.

Key words: ABO blood group; B subgroup; ABO allele; gene sequencing; PCR-SSP

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 008
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LR B Hr 2 7858 [ AR Y BOR(E B e (Nation-
al Center for Biotechnology Information, NCBI) %3k I Z1 2 g ifil.
AP R I R 52 AR R ECHE 7 ( Blood Group Antigen Gene Muta-
tion Database, BGMUT) " LA 44 ( name ) K: % B S5 2 H | &
BEEA B, B B, B, B".CisAB B, B(A)X 8 KI, %A
WA 3-39 MR FRATTAE AR % LT % ABO IE X
AFFRYZE BT BT 1 2 5 AB, WAL LA ABO R A
RURG A KT 1 ASHY 538C>T £U%748 (f1F ABO JE P
557 SHMNE TN B BISEALEEA BARIE T,

1 MBERE

L1 W% BILE, K15 54 H, 2B 1RE 1
7, JCH ISR PRI PR TE R B PR AR R R O & A 1 RS, T
2016 4FE 5 H AR T MRS, R4 A, &)L ABO
i AR TF J2 8 BURAE | 25 75 30— 25 o ol A0 8 78 A W R
RAE (BRI R R L2 GER) .

L2 il 5EE Bi-A Bi-B Hi-H Pi-A, X5 A ABO prifE
LT (L5 43 3] 4 20150815 ,201508159, 20150616 20150815
120165309, 1 if3 I % A 4 B5 25 5 AR A B F])  ABO  Rh Il
T TR BRI (5 20160205, KB AEY A R AR ) ;
FERZH DNA BG4 (41E5 00D3392020000C270025 , 3 [
Omega) ;ABO FH 3 T iR & B 25 1K 73 ) & (L5
201603018 201605011, TS ) 5 T A iR 4 76 A #5000 P 1l
Fo B B OHL(KA-2200 21, H A AA5 A 5 Se i
FEFE 25 (FYQ 2Y) i 2 i V5 2 FH B O AL (TD-3A ) (K&
TR AR A ] ) 5 B s O Centrifuge 5430 BY {5 [E Ep-
pendorf) ; PCR ¥ 1 1% ( Bio-Rad C1000 %) % I 1% 1% & ¢
(Bio-Rad Gel Doc XR+%!) (EEALK) ; KL (DYY-8C, L5t
7S —AGE) ) 5 TP E o [ S 22 e i I 5% BT LR
HET AL B AR TT R A BRA ) 43000 58 i BAH R E

1.3 A EF%EE SRAFRAKEMRERE, ki
k[ 2] i diedE , R s n U A T E AL

1.4 DNA $2H #8350 G Ut B A5 3R BUm B br AR 2 36
1.5 PCR-SSP 3 ABO JLRFI B ZER 4 BURGIN ™44 ABO
FER R TR AN F-B AL R /008550 B o e

1.6 ABO BEHEEWT ZACRETHMEWH A KA
B2 0 R ] 2 2 B i AL AR 5 T T S A6, LUK 2 3690
ZELAHER T

2 R

2.1 BJLABO MG =D B JLIEE RS A B
B PR, Kb 550-B R ALK 5 KEOAR WIRA M
TG R EOLBEE UK AE A7 FREIR T 2/3 &b, HEBR IR &
PRET ; Sz BIAS L 55 T-B, 55 FIWTEERL AB B (R 1),
F 1 AL ABO MR E G I GRATEE)
TEER FER

ZE=1
payiist
SEEPESL 4+ 2+ 4+ 3+ 1+ - 1+ - _
SKESL 4+ 2+ 4+ 4+ 24v - 145 - -
TE B LA 1000 g B0 15 s

Pi-A Pi-B HLAB Pi-Al $Hi-H Ac Be Oc

2.2 HBJL ABO MZIFER BRGSO HEE IR Lk . 5 2
4.5.6 8. 11 FLAHE M, 2 % 380500 £ 45 S 4 B0 36 88, A
B ABRI(E 1),
2.3 BJLB WRIBERAIN  BROIREE I AL VK 28 35,36 fL
ST BRI, 22 0 B 2 SR 0 T v B 52, B 35 fL
A B A FREE 36 fLo A B BoREULN AB L, BB L
B PR IER B 3 H  H45 G 55 1Y A 1 7 245 50 /&
JLEEAE 7R S AT FE ASMG B WAL (1 2)

2 45 6 8 11

1 PCR-SSP ¥ ABO LK 43 i) 5
35 36

2 PCR-SSP i B WV AUL[R /3R 45 IR

2.4 ABO MAIFEFEEMF  PIA N A101 S50 2R ¥
YIS S X L ABO RN 7 B4 B TR R A
1E 1 AMREFPE 467 C>T R4S BB LA 14> 4102 5547 3
KB 6 B4 B0 297A>G F1 7 S48 F 1Y 526 C>G 657
C>T.703 G>A 796 C>A 803 G>C 930 G>A 3t 7 MRS
A P LA 1A B101 S 3E A M 5 eabh 7 540 1
IR E] 1 AR 538C>T M. %8748, 5 NCBI M 3 2140 ABO
FEREHRE B ITE ABO S84 35 B AR Hu X, A K B R
N RY ZEASBYE , IR 1% 5 AR S 1 BT R AR T Y AR
JRENEILAY B101 &R 2 | MRS R (W) |, LG HE
UL AL A102/B101(538 C>T) (£ 2, K 3-4) ,

F2 #BJLABO EHFPF4EFHE (LI A101 S % P51 LX)

kAL IR LI R A

A01( B H%HEE) A101 BiFE>pE X LR > #

RRIE L5l e I oSk

467 C>T A102

297 A>G B101(538 C>T)

526 C>G

538 C>T

657 C>T

703 G>A

796 C>A

803 G>C
930 G>A

i f\/

B3 A102 FE7FE FEFEE AT nid67C>T

RBILAFAIRED 1

BILSENIEA 2 Arg>Cys

f faf

In|

B4 B BAAERAY nt538C>T mi 578
2.6 BILEFMA  MEILCH KA FR 2 KR ABO
I 2D I A A I AR ABO M 2 55 AL B A W 2R L A B
K FRESE B SRR A A0 AR B JE Rk A LA B
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(WBEA T BILM GG ) (£ 3) , WATREEBILLES
BB A ABO e PRI 3 ( Z2 6 R BT 75 106 A= W B0 R TF
KABRAFFER) LA 3E ABO R AN 002/B101(538 C
>T), kA A101/B101(538 C>T) (K 5)
F3 BILECH AR 318 ABO 1A
ML 2F R R A GREE)

IEER % g T ITE]
bi-A BB Ac Be Oc HEXIR RIHA
%ﬁE}%JL 4+ 2+ — ]+S — _ ABx
foscs — 4+ 3+5 — — _ B
ﬁ%ﬁ% 4+ 4+ — — — _ AB
545 — — 3+ 2+ — — 0
105103 4+ 1+ — — — _ AB T
oy — 4+ 4+ — — _ B
I
01/02 A101/B(538C=T)
Il \
OBCRIT)  002/B(538C>T) ABCRA)

il /.
A102/B(538C =T}

5 HILSRBRHAZR 318 ABO MWK R KR
3 itig

ARG DA I 250 I 375 2 Ty A 25 R —— 8 L OE 8 AR
A USRS B PR, BE RS 55 HE-B (R 1) —k A,
Z L ABO IMLZSTRM R AB, #I(3£ 1), B J& ABO WAIH 1
FhE B, =4 B E& NCBI ™3k 21 40 g BGMUT %035 )%
By A VRIS R A 29 Filr ) BRI FL I # 13 Ff | B, I BLA X2
LU PR TR X PO I 5 A A 2 A i TR 355 2 4 o )
VT, A B4 2 o I T 2 B A SR DR ARG T ke b R FRATTIA )
STV P A VT BT 22 43 AT I 6 375 2 AR 356 R0 G 00 1 4% SR A e
{Ep V=R

ABO FEH 43 Je B A I R 4 BRI 5 7R UL AB
(R 1-2) (0% 8 2 i A0 1l 3 25 AR T 45 28 B 3L RO,
WA B AT AT SIS R LA SR B B S 8 5 35 77 76 37 19
FEPR 275 A7 4 5 B0 P 4 i Y B R % A A8 Ak, AT (7 e
FRWE , FRIBOTEILMFER ABO FE R FEFIREM . «
JLEERI B R A102/B7 (538C>T) " 5 Ky itk — 2 U6 iF 25 S (9 7]
SEPE, FRATTEYUCOR 2L DNA A3 A 50 5 . < 56 K 3l 4102/
B101(538C>T)” (3 2,8 3-4) ., 2 WIF (433 2 FEAL
AT B R R R EA—FE HSZ A . 5 Blo1 #EH
FHEL B IL B 3PP 8 58 538 s & 4 T s A8 (
538C>T) , FEGEH =Y FE I FE AL BEER 180 1 & FEHR F R &
FREGAS N 2P SR W SL ROl — a5 A T A, X5
HIRATERIL ABO M A M F2#45 R ER T B HrREAEM
O, B B, FEI R

TELRAS R NCBI (9 ZL 41 I8 BGMUT %54 % v] 401 . A< 9] B
G FA H 538C>T By 2828 LAl MR IE 1T, 5 2

AHRUY B AF A PR (X R E Bk 44 19 B 11 SR 7YY | [R] A< )
B101 BEFAR LG, L B 11 W 750 [A) A R A2 56 538 Al 3k &
TS AE( 538C>G) , FEGEN Y D2 LR L R AR
180 {37 Z S Fh RS I % 48l Hr e

N TR ILIZ B AR S A IR B TR, FRATT LA B
BHAR IR T RR A BILW B AR EMEFEH T
MR ACE R I AL 5 I I P4 i SR B I, BRI
SO 538C>T A5 57 B A (v # K HA Rk fe v (% 3, &
5) . BiAFEALGT ABO I AU L T 2545 s &% ABO It Y % B
TG FRATTHED 538C>T 28 5 B 3K EA LA T 451 45
O FEPIEA AP | I 3524 R BUR N IE % B AL, JE AN OB
AI(538C>T) i, B 3L =4 ( D-2P AWML F RE il ) b 77
TE A HYUR L5 DRI EE I 5 IE# B101 A2 TG
JU; BT 5 A SERAEN ILAFRT 137 2 2 BN 1 8 B 7 7F
SSEESE B PR, RO BUBE R 55 P0-B, BRI SE N B AB T
(538C>T) i, B IEH =4 (DL UM B ) 4 H bR -
B D-FUMENIRE 1Bk A SEH =) (N-C B 20k 1 FLRE 54 7%
i) ) SE4rPEIIH], S EOE B RLE R R A B B 55, BILH WA
T —X AR e R R, Bl B AR 5 3
17 SANE TS T 538C>G AR A A ER A HE M CDs
JFH 2 AR3E NCBI [ BR 2 FI 404 % ( GeneBank ) T4 & 1, JF
IS h kx36516311% | B T2 M R AR 5 35 PR 58 725 3 457 3
FEE B, WAL RATK B4l B, Y,

I PR A TE 0 AR 22 U B4 Nk i 5 s 2 3, JLEE >
DL TR I IR 27 Tl 3k /R 35 DR ARG 0 stz 7 o ST 764 o4 i S8
EHAHEEAEM, AR FE i TA/EN R A L3 B H R
A I A DU A A A SO 8 ABO It A IE R
T A R Bk B — el R LA T B R LG PR 1M 22 4
IR BB A S0 R 2B LA TR, T % A A
R ER O BIVLIALT 4N,

(B0 - BRI 22 I SR 3 5 v ] S 2 B B i I BE 5 T
H 2R LR 5T )

& £ X #f
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Hin. 4 G RAG B0 BV ERLAR 4 LT . AR AR it 2014
118-120.

[3] Olsson ML, Chester MA.GenBank Accession Nrs: AF016622

[4] Yamamoto F. GenBank Accession Nrs: AF134413

[5] &, EMBE,F. Bx WAMEST-B Uik A iy i 24 v 45
ST L SRS P DR 2Rl Ak 2014, 42(4) 1382 384-387.

[6] ZEsm. Jofemkingg B, WAL 1 BIHRE . AR5 K2 516K, 2013, 10
(5) 636-637.

(7] WASCHE M A, e, % —FP ABx ZE R AUMISEH) B ML
TSR B R AR5, AR B 2 A 24 AR, 2012,29(5) :566-569.

[8] XU, 2fRer, Xal.B, WAL 1 4> T 2L Py p s g K2
S (E2ERR) ,2011,36(12) 1 1213-1216.

[9] FhATHEK, Z5Hn S ZKLT.A, B, WA 1 4 hE R EEES,2011,23



- 1000 - o L I 24 A 2017 4F 9 45 30 %55 9 M Chin J Blood Transfusion Sept, 2017, Vol.30, No.9

(4) :448-510. [13] 2B, 2okl SRBEE %51 6 B, WAL 4> T A Y2k o8 P
[10] BEBH, T2, 280, 458, W R M B S 2 1 1. v [0 ofn 2% s i 24,2006, 19( 1) :33-34.

2009,22(8) :677-678. [14] Cai XH,Jin S, Xiang D.GenBank Accession Nrs; KF421487.
[11] BRAEE MBS, TRTess, 46 B WAL B B & e N gy 5 5 b [ [15] Zhou GS, Xu XY, Liu X.GenBank Accession Nrs; KX365163.

f i A% i5,2006,19(1) :21-24. (2016-10-15 Yiefi ,2017-08-03 & 17l )
[12] AR, X, 3002 45 g X oR E AR ABO IR AYBIFST. ARG SRR

v [ 1L 24, 2006,19( 1) :25-26.

C B -
B ML Iz a0 X AN () P A 30 25 17 20 200 it I 2 V) P T 59

ey FER FER OARAL Bk x4 #REE(FERER LA 2. 3Rk, Jtat 100142 )

HE:BHN RKAZNz@dTAREHAFTOARMERGFHRGE W, FE HKFT 10.21.32d ik
TR MAP BT W& FILAMA 6 R, FRAMBHER TR H 2R, A HNK R A A0 B4, HR7FT 10.21.32
d By 20 20 BLAROR 2 3 R SAT S e, LI A R A AR F-737 BEALER KAT3 h, B E T 2 KT, B4
mER B ENE BB ER, KB T AR EM DL A KARE, T2 MO RSAEATERER LA BREF
28.d 35 LW BUFE 15 mL SEAT w48 ff 130, 41 40 f0 = 8% B 17 3 (adenosine triphosphate, ATP) AT b E U
47 7 B (free hemoglobin, FHb) \4f % F ( potassium, K" ) 1 FL 8 (lactic acid, LA) & E &0, % 3 #ih M 3% 2 7 ERAEd
21,28 35 AWM HAT LR Em0N, HR FUALBRLERADTHERZ T L ARRERH ALK, L EFF
FHb # & F il B K FH AT RBRE S &4 0 ATP AP MR B Bl ZE K B 35 MK 2020 0T 345 R & TR A
HEREZM, hF 1021.32d 5 E M 3 h AR WHLZ 4 b9 805 2020 M A& & DRI A ] R & JUR T 38 47 5 xf FE 41
HLHLRR T FER, H® FHEM 3 h, WERECEEY N 2 &k, 74 RAF 10.21.,32 d 1 &% 20 20 g o L & KR
FHRHARFEARHHE,

KSR Fy s KB BT R R

HESES R457. 1  XERERIAED:A  XEHS:1004-549X(2017)9-1000-04
Effects of air-born transportation on the quality of suspended red blood cells with different storage time WEI Sha-
oping' , LI Zhu® | LEI Huifen', QI Shuyuan', WANG Hongbo', LIU Juan', FAN Fengyan'.l1.The Department of Blood
Transfusion, Air Force General Hospital, PLA, Beijing 100142, China;2. The Department of Physiotherapy, Air Force General
Hospital , PLA.Corresponding author . FAN Fengyan

Abstract: Objective To assess whether the air-born transportation affects the quality and shelf-life of suspended red
blood cells with different storage time. Methods Suspended donated red blood cells ( concentrated in MAP) were selected
according to storage time with a total of three collections; 10 d, 21d and 32 d. Each selection was prepared with 6 bags of
samples and each bag was divided into 2 small bags randomly assigned for the experimental group and the control group (6
small bags each group). The experiment was performed in three batches, one storage period group for each batch. The experi-
mental groups were transported on board a Boeing 737 for a 3-hour return trip with 2 take-offs and 2 landings. The control
groups, on the other hand, were transported to the airport in the same vehicle but immediately carried back to the hospital
and kept in a special refrigerator. In the first two batches 15ml samples were collected at day 28 and day 35 post transporta-
tion for tests including blood cell counts, adenosine triphosphate ( ATP) activity level, supernatant free hemoglobin ( FHb)
and potassium analysis. Samples from the third batch were collected at 21, 28, 35 days post transportation for the same tests
mentioned above. Results Data from each experimental batch showed that with the prolonged storage time, supernatant
FHb, potassium, lactic acid increased and level of ATP decreased in the experimental group. Blood cell counts remained the
same in the two groups. All data from the experiment gourps were the same as from the control groups. Conclusion These
results suggest that the quality of suspended red blood cells of different storage time are not significantly affected by plane
transportation designed in this paper.

Key words: blood transfusion; blood transportation;

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 009 suspended red blood cells; blood storage
# FEGTUH T A AR 3T H (CKJ13J013)
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I E , WIN Jy MAP  SAGM , CPDA-1 1Y B ¥ 21 41 ity
TRAFEH R 35 d, TR NI AS-1,AS-3  AS-5 FY &k ¥ 4141 ffd {i
Ay 42 d' o 3R E TR AT A o I Y ) 32 AT A
BIR B IR XRAT 22K B[] A V7 20 40 e v DA 47 3 o o
FrRRE A AT O A7 ST T 0 2 T 41 20 i i 3
N 3z i 5 AR PR AE S5 AR B AR AL S 5 1 B A0 5 AR A G 1
BRI LTS N PR AR R 2  TE A M B A T
WA, AR B A R R SR AL i 21 4
W4 B 28 T a7 40— R WKL i X A )
PRAT SR VR £ AN R R R B I PR3 AR b I
i R KA FRATT IR FEOR TR TRALE R T AR AN
HEIE B 5T A LIz By X AN [ P A J00 A 7 40 400 i o 5 ),
S e KU HLAz iy 21 200 i sl A o 5% 41 40 B DR A7 B R 4
PN DT, RATERAE 10.21.32 d IR
KIVENLIEAT IS, % 21 40 ML 2 6 A7 A0, P4l LI S
Mo A TR A7 1 B I 47 AT o B A S T

1 #M#EFE

L1 BIFLLAm & Mo BT LI AiiRAE T 2015 4F 8
=10 H, ¥k B A RERR L, 5 i B BR AR R AR 20-45
o RAEMRIML S 42 1M1 400 mlL T 5% R £k — Bl 192 15— 4 2 i -
JIEIEE04 ( citrate-phosphate-dextrose-adenine , CPDA ) JTEEAR AT 57
ZHRAE,4°C 5000 g B0 7 min, 90% LA I I A B B 4%
J& KRS 1 RERSAS NI MAP 2L 40 6 SR AF BRI AL 40 B P 4R
BRI B LLANNE 2 U, Kl 45 4r 1 B L0 4
JUIRUGELE T 1531 2 iy, (4£2) CORAF

1.2 SEErA ALK 3 HEREEAT, AL A & 6
NG ETRLLANM, 55 1.2 .3 SibSE 020 4 M A A7 3 43 30 10,
21,32 d, BRI S SR ARG IR ok B B4 sk
2 LM B HLHE A SE S0 2H sl X FR2H , SESHT 2 2H R4 & T
AR AL KA R AT . LRI 2 20 1073 1 7R L
LA A, R A B0 AR AR B S v 1, it LA P 75
He 3 R BE 10 s AL (T7610, £ [ Testo) , Kl 44k 2 T48
PRI, Je7E 2 4R MR E] . B 5 min g5k 1 AR K
SESFORREE , 2 4 R A2 i 201 f5 S g i
RSB -737 FALIEIR ©AT 3 h, 28000 2 UGl FE, RAT45
Je iz AR AL L KA DR AF . 08 R A i 3 B ik B
J5 HAER T BE B , IS T AR S A4 1% FHVKAE IR A7, 3
UMV Hi ok 72 vz 47 P9 IR B Y 2 I AE 2-8°C iR
35%—80% , KL J7 kil CAHLAL V% 7F 840—1 000 mbar [H]2£3],
55 1.2 HE A0 S g A AT BEZH A3 7E AT S RS 2L R
f£ d 28 .35 TCRBUMIEFEA 15 mL #EATAS I ; 265 3 Hit i & 43
BIELRAT d 21,28 35 HUREHEAT A

1.3 MR R AR A pn Al B R A T 4 B
B4 M AN (XE-2100, H A% £S5 ) sE AT A, B
MIAEAST B 13 4 B 3h A4k sr BT (7600, H 4% Hitachi
) K N0 28 F ( potassium, K* )  FIFLAR (lactic acid, LA ) ¥ &

LA R0 o e R ] o 3 P Az 00 Dy e A A 1 & LA
AR | H BRI B B TR

1.4 Z0400 = #§R2 IR (adenosine triphosphate, ATP) K &
TPLL AN 375 9 S 1M 41 7 1 (free hemoglobin, FHb) 48]
BUMBAEAS 40 WL I AZEA 1 000 pL 4533 PBS Z ol 1) EP
ErhERAT, HIEE 7K 100°C # 10 min, FH AR HG 11 346xg
B0 3 min, B VE W, B ATP #2905 5 & ( Human ATP
Elisa kit, 52 BD) , ¥ M7 & 56 A3 4745 4E . 13K FHb
IR FHD #0355 & (R aUER ) |, 4 IR & Ul B
HEFTHRAE

1.5 SEiArHr SR SPSS 18.0 Siit2# i, Bl L« 3y
{Hbrii2E" 3R, 4% W8 B0 B 1 B8Rk AT 808 Oy 22 4%
B, LA P<0.05 AZESFA SR L,

2 HR

2.1 2B 1RGSR 77 10 d B 3 h KB KHLB
YRR IF LT AN MR ARAE d 14,28 .35 £ I5 46 I 45 AR -5 6] FR 41
B G222 5, BB B TR AT ] A 2,
L7 FHD (K F LA ACE A R EFREE TR (£ 1) ;204000
ATP FKOF- AR AE et ] HE 4 b 5 BAAIR , 20 200 T 45 1 vh 1. 40
M40 (RBC) (MLLTEE (1 (Hb) (£0 4088 HL AL (Het) 3
LLANMATI(MCV) SEIILT A0 £T 8 1 5 (MHB) SE3#40
SR I £T R [ B (MCHC) 3 T AR ik (32 2)
2.2 2SR AER MR 21 dJEAM 3 h KB AL i
ZH IR TR LD A0 M AE AR A7 d21 .28 .35 4 TG M 8 b 5 o) R 21
M TG 2425 5, RO TP 20 40 M AR A7 I ) (g ZE |
3T FHb K F1 LA P B AR R EE T+ (38 3) s 24000
ATP 7K B A7 SF [ R4 J S5 R AT, 20 200 B0 25 SR 45 00 4
R TCI B AR (% 4)
2.3 SE3MLIRLEE (AE 32 d KJFANT 3 h REUKHLB
A AR LT AN AR ARAT d 21,28 .35 & TFUR I 5 b 5 %) R
A LB TG 5 B2 B IF 204 AR A7 I ) A 24
L3 FHb K™ LA K AR E TS (R S5) s 240
ATP JKO- AR AE et ] S 4 1 25 BAAER , 20 200 4504t SR 45 1014
PR T BAEI (K 6) .

R1 710 dJFED) 3 h KB KHLIE 4L A2 TR LT 4

FEAS TV )V AR LR RSS2 (n=6)
FHb K* LA

(mg/dL)  (mmol/L) (mmol/L)
8.8+4.7 16.2+1.4 8.6x1.0
11.7£5.9  17.9+1.7 10.0«1.6
14.0+7.8 29.9+3.4 15.0x1.6
SEEGZH 12.0+4.6  27.1+3.0 16.6x1.1

35 XHRZH  23.449.5 36.2+3.2 18.3:1.6

S 20.9+11.1 37.2+3.4  19.2£2.2

T SEBA SX BRZH A L, FHD K Fl LA JKE LG 25 5 (P>

0.05) ; B AERT ] #E K- , FHb( P<0.05,F =8.221) K*(P<0.01,F=
162.213) Fll LA( P<0. 01,F=118. 092) /K214 A R FL R T

2051

pogiieEcl
SLEGAH
28 popilHiE]

Krmrml(d) 14
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F2 10 dJELTT 3 h KBNS F 2 B 07 AL A0 M e R B S AT AT SO ATP KPR ZE SR (n=6)
0% RBC(x10/L) Hb(g/L) Het(L/L) MCV (fl) MHB(pg) MCHC(g/L) RDW  ATP(nmol/L)

KlmiE (d) 14 XFEEZH 5.09+0.49  150.2+12.7 0.464+0.044 91.1x2.5  29.5+0.8  324.2x4.4  14.50.8 911+92
SCGZH 5.49+0.27  161.8+5.4 0.500+0.018 91.1+2.5  29.5+0.8  323.8%3.4  14.4x0.8 1015+99

28 XTHRZH  5.4420.46 160.7+14.7 0.494+0.043 90.7+2.6  25.9+0.9  325.3x4.7  14.9+0.7 850+43

SEIGYH 5.59+0.24  165.2+6.7 0.507+0.199  90.7+2.4  29.6x0.9  326.5+3.1  14.7£0.7 812495

35 XPMRZH 5.40+0.30 158.8+5.9 0.491+0.020 91.0+2.6  25.9x0.9  324.0+2.5  15.0+0.7 735+99

SIEGZH 5.54+0.38  162.8+9.9 0.506+0.029 91.6+2.9  29.4+0.8  321.5+3.6  14.9+0.7 746+98
L0 ATP K BEGRAT I ] SE 4 55 28 FRAIK ( P<0. 05, F=19. 965) , SEER2H 5 % B2 AR b TCGE i 12% 25 57 S0 4l S5 %6 IR A1 AH H , RBC \Hb  Het

MCV . MHB MCHC #6481 2 5 (P>0. 05) ;3 AN S A5 RBC Hb Het MCV MHB \MCHC ¥ JC4t112%22 5 ( P>0. 05)
3 721 dJFAD 3 h KAl 1207 2140 L PR 0 %) B 7 2, (H R ALE f i S AL

TEA RIS E] 5 IR AR IR PRI R (n=6) AU MRS RS AR A, A T REE 12 5 R R I B

215 FHb(mg/dL) K*(mmol/L) LA(mmol/L) IS FH , JEHAR XA BRI A MR, A SCHRAR I8 =

KR (d) 21 XPHEZH 23.9+15.4  25.1x4.1  11.2:1.4 LT AM R FE T 1 000,600 H1 200 mbar EF 1 h,7E d 28, 35
ST 28.3x11.5  27.2+1.9  11.7%1.2 \ - ‘

28 XAl 35.3+8.3  21.8+1.1 13.00.9 i 2‘2 HT,@O‘ iﬁf 2?0 nf:ar ’ﬁ?ﬁ‘“ﬂz Hﬁ'ﬁ’f ! Ooﬂ mbff

LRE 36,6460 22.6¢1.1 13,110 EiE RN | AR R O S TRl G LI DNV D | e iy s o 1R

35 AF4L 35.3%10.7  37.122.3  14.3:0.8 RO RENT 3 d B AN bR €, 2034 3 h

SRl 38.8+15.1 36.9+2.4  14.5:0.7 (1 RHILIZ ST HEA BUAR , PR AE 28 20 d 5 BE AL BORE A R 2895

T SR ST IR AL H, FHD KY R LA KB LS5 (P>
0.05) ; FEfEAEIT [ I K- , FHb ( P<0. 05, F =3.387) K*(P<0.01,F=
127.371) Hl LA( P<0. 01, F=27. 372) /K394 A [ BE T s

Hasfi?y 5 n = PHEA TR (15 X IRZL 0 DR BR 40 i n
PRAT 20 d B PEAF 2L A0MBR) o 45 2R o RpLis i i 2140
Ji b FHb WS , A TRl i A LRSS X4
3 it 20 ML AT BB

IIRE P IR fids SN S A ANy & T S (P 67

a4 P21 dFEDT 3 h KEHLIE F 4 002 17 A0S AEAS [RI (B] S A A T4 B ATP K TERINEE SR (n=6)

5] RBC(x102/L) Hb(g/L) Het(L/L) MCV (f1) MHB(pg) MCHC(g/L) RDW  ATP(nmol/L)

Kmma(d) 21 XFBEZH 5.66+0.70 157.2+20.3 0.484+0.059 85.6+5.5  27.8+2.11 325.0+£5.0  13.8+0.8  940+38

SIS 5.90+1.01  163.8+27.0 0.503+0.082 85.8+5.7  27.9£2.3  325.3x6.3  13.9£0.7  951x43

28 RHRZH 5.65+0.63 156.2+14.9 0.481+0.043 85.5+5.3  27.7+2.0 324.0+5.6  14.0+0.9 81047

IO 5.64+0.60 155.3+13.3 0.482+0.042 85.7+5.2 27.6+2.1  322.5+5.5 13.9+0.9  831+53

35 XFHBZH 5.67+0.68 155.5+16.1 0.482+0.047 85.3%5.4  27.5x1.9  322.8+3.4  14.0+0.8  691%53

SIS 5.34+0.37  146.5+10.1 0.453+0.029 85.0+5.6  27.5+2.1 323.224.3  14.0+0.8  712+76
LTI ATP 7KV BECRAR T B A8 2 2 FEAIR (P<0. 05, F=67. 901) , S5 4] 55 % IRALAH L Tt 1225 5 5 S 4 5 0 B4 AH L, RBC \Hb  Het |

MCV ,MHB MCHC #4831 22 5 (P>0. 05) ;3 4B RBC  Hb Het MCV MHB MCHC ¥JJC4t312%22 5 ( P>0. 05)

x5 AF32 d AT 3 h RERBLIS i iy B R L0 A
TEAN ) ) i _E 3 AR AR AR A 5 2R (n=6)

207 FHb(mg/dL) K*(mmol/L) LA(mmol/L)

Kemlma) (d) 21 XFMEZH 12.4x5.1  28.2+2.6  9.6x1.7
SEBRH 8.4+5.8  27.2#3.1  9.7+1.7

28 XFPELZE  13.0+5.7  27.9+2.1  11.8%1.8

SZEGSH 15.9+10.8  27.8x2.5  11.3x1.8

35 NMRZH  22.2+13.5 34.3:+2.4  12.3x1.1

SCEGZH 20.9+14.0  34.5+2.9  12.2#1.1

SR ST LA L, FHD KY T LA KB G324 25 57 (P>
0.05) ; AR ] #E K, FHb ( P<0. 01, F=8.566) K*( P<0.01,F=
110. 436) Fl LA( P<0. 01, F=42. 829) /K F-245 A Rl FLE THis
ARSI R R -737 K HLE K 3 h, AR
Ry 0 2 Uk, SHRAF 10,2132 d WEIFLL40E K FHD,
LA ATP ZLA T HS FE PRI A 7 L W] 50 | A 52 i 2 77
LML RAT IS A S IR AR IR, ZEFRATT A SE 38 vh & L
e EA RIFEER S, “ATHHB A PN SE O s R R

R4 [ 4EFEFE 850 mbar ZEAT , S AKHT 4T3 5 T 820 mbar, 32
BT Klose %5 W58 Hh T+ CHL AT AR P B BR R 7, 181
BE RT3 i B R 778 £0 A DR 2 LA %o 40 40 i I3 ko 7

SREMA . RE S Bk A A ML YRR AT RS o A s e LA
PRI e A7 RCR foe A DR 2R 5 o B R R A5 1
N IR E A S S 4 S S A A gk R R Tk A 2
-8°C, T B PR AR IR LT AN R AR 2 5 T 1R AL IR
ik HEBR TR B M, S0 45 xR 4 25 R AU R
AR AT 3 h (W RLEH, 7F AT LR ad
J ) SEBAI ST, Otani 5180 AT 50 45 5% 7 76 5k 2 45 1
EI VLB &M TR 7 d WEIFOHIEZTY 4 h fp
B R az By (25 R RAT 115 min, 3 YGR ) | SEE0 2 55 X B 414
FE d 42 I FHb 255 B Giit2g 25 5, Se o 4 25 i X 1R
2 (H S LT AR R AR 0. 34% , KT 0. 8% 1) BR B %
e, SRR S
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6 PAF32d 540 3 h KRERHLIZS b4 12 17 21 41 AR AS [R] Bsf 1] o5 20 A At 3145 8. ATP 7K SRS 25 1 (n=6)
45 RBC(x102/L) Hb(g/L) Het(L/L) MCV (1) MHB(pg) MCHC(g/L) RDW  ATP(nmol/L)

KeskE (d) 21 XFHRZH 5.47+0.29  157.7+10.4 0.482+0.024 88.5+5.0 29.0+2.1 326.3+x7.0  15.1+0.9  846+104
SIS 5.48+0.26  159.3%14.4 0.481+0.034 88.1%5.4  29.2+2.2  331.3x7.4  15.2+1.0 851127

28 XfMEZH  5.51+0.33 157.5+12.4 0.487+0.038 88.4+6.2  28.6+2.2  323.824.2  14.3+0.9 819+82

SIS 5.62+0.39  159.8x11.4 0.494+0.030 88.1+6.0  28.5+2.3  323.7#4.5  14.5+0.9 770+93

35 XFHRZH 5.3420.23 152.5£9.9 0.470+0.027 88.1+6.0  28.6+2.1  324.8+2.3  14.4x0.9 79090

SIEAH 5.73+0.81  162.0+14.4 0.503+0.046 88.3+5.9  28.4x2.0 322.0+3.6  14.4x1.0 730498
LA ATP KPRl R AE B[R] A8 1 o R AR (P<0. 05, F = 18.930) , SEH2H 5 %] BRATAH LU oGt 127 25 57 5 S 2 S5 00 B4 AH b, RBC \Hb \Het |

MCV . MHB MCHC #6481 2 5 (P>0. 05) ;3 AN S A5 RBC Hb Het MCV MHB \MCHC ¥ JC4t112%22 5 ( P>0. 05)

UTAER  FRIE TR T AR R~ i RALIO B SR ik,
Pt T RAE P R AL s LT R T A LR 0 5 52
JFEIFIRE FHATHIR . L A CL LR RO
PRI H I 58 2R AL S S T AR B PR B, A5 KL
AR s RAF 220 K B 2140 B 22 Lz i e 21 40 AR A7
SR AL TR . (EARSER P 2L AR BB B e LA 3
b, o 28 DRAF S £ 200 B J0 i A S A8 3 B4 A B A 1) 7 5
LT

(B0 - SO e A A I e i % T B 0 A
FEOEIME T ISR D)

2 % X #

(1] e ARSI TPAFS, b B R AR B2 R 4. 4 K
RO LT R . 2012-05-11.

(2]

(3]

[4]

(5]

(6]

[7]

rhAe N B E PR, Mis sk ( PaE(2012)21 ).
2012-12-03.
PR, 2505 AR XL B AR M st AT b E. R R AR
th A, 2014 11-12.
Klose T, Borchert HH, PrussA, et al. Current concepts for quality
assured long-distance transport of temperature-sensitive red blood
cell concentrates. Vox Sang, 2010, 99(1) .44-53.
TR , 1 SO, 2R 45 3 B0 OAS () iz iy =X 21 4 i A8 R I
ST 1) SRR SE. oh F I 2% 2, 2008 ,21(8) :577-580.
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ToAZHR I H HCV B0 X 2 LR B 015 I 40 i

it ARE W EZ4AR RMM KRE RGX(IHE MR, TTH FEE 210042)

HE.BR AEKRLHCV W LERGMFHFAf b XFANZOCRAEBRERFN, Hk HLKXPCR
J7 Y34 91 A HCV RNA B 1k i A7 A, AR 48 B 82 0 4% 21 89 /7 7] | Mega6. O B PR HEAT 7 71 b 3 An st LM A 222
AMEERRTELERBRFN, R ETBNINFEREN LT 66 N4 HEEA 1b(84.6 %) , H A FHA Y
la(1,1.3%) 2a(7,8.9%) 3b(2,2.6%) 1 6a(2,2.6%) , 62 A~ 1b £ & 20 K & & (2a68-120) £ 4 17 X & A B
B, % 70 L R70Q .R70P #1 R70H 4 1 1] ;% 91 2 L9IM F k% Lk, 4 87.9%, L5i& AHF 7 WP ikt & L %
BYHCV ZEA FEH 18 ALZ b ARYEEA, FAXATERMLHE R HCVECRE N ALRE &
FA A,

REEIFHCV 2 F A HCV 4200 K & L8 B 4 it f %

FESES:R457. 171 R446.6 R512.6'3  XEKERIAAG: A X EHS:1004-549X(2017)9-1004-03
Patterns of amino acid substitution in hepatitis C virus core region among Chinese volunteer blood donors LIN
Hong, SHAO Lei, HU Wenjia, WANG Jinhua, ZHU Shanshan, CHEN Hui, ZHU Shaowen. Jiangsu Province Blood Center
Nanjing 210042, China.Corresponding author : LIN Hong

Abstract ; Objective To estimate the prevalence of genotypes and amino acid substitutions in the HCV core region gen-
A total of 91 HCV RNA positive

samples were amplified by nest-PCR. Then, they were genotyped and the mutations were analyzed by phylogenetic tree ac-

otype 1b in blood donors who always were asymptomatic with HCV infection. Methods

cording to sequences. Results
%) followed by subtype 2a (10.3%), 6a (3.85%), la (1, 1.3%), 2a (7,8.9%), 3b (2, 2.6%) and 6a (2, 2.6%).
Seventeen amino acid substitutions from aa68-120 of Core region were detected in 62 samples. R71Q, R70P and R70H were

In 78 samples with clear sequences, 66 samples were classified into HCV subtype 1b (84. 6

1(1. 6% ) respectively, but LOOM ( 87. 9% ) was common. Conclusion HCV genotype 1, especially 1b, was the dominant

genotype in this investigation. The patterns of amino acid substitution in the core region in blood donors were distinctive.

Key words:HCV genotype; HCV core; amino acid substitution; blood donors

PR 5 95 25 (hepatitis C virus, HCV) FYRFEEER UL K
J& W40 5 ( hepatocellular carcinoma, HCC) fif) 3 22 XU G
UL FFERRE S HCV R 0 BUR BN AR 178 b R
By ZRARPT MG PESAE 5 27 4R AL AR T LB e (R i R FR
ERFEAKD WRIFRNIRT B EERHR S BT
I E ( pegylated interferon, PEG-IFN) Bt& F =54 ( ribavi-
rin, RBV) (H7=2E (R REAE S 22 0 25, E2AE TH8 £ R
(FEN ZAMALL, N 1L-28B, HLA 25) MR &N &, AfH
FENAL HCV 0 IR 536 97 (9 L4 S B 22 531 8 =, bl Jak g
HCV LA 1b 1Y 8K A FR S5 75 24 W& (sustained viro-
logical response,SVR) 22 G5 [ B i Ry T %%
IPRC IR R AT N HCV [ B R A0 A 33t 4% 22 53 b 20 S AL
i PRAJESE A B HCV 1) Core 3 145 70 ALKG 242 (R) E4ih
AHEIR(Q) (R70Q) BLE 4 91 A MR (L) B4y WA 2 R
(M) (LOIM ) 254 15 Ay = JE R B 4 7E SVR FIJG SVR 4H ] 77
TEZE 5w, JUHRE 1b BUER . K, A 70Q/91M 78 5% &6

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 010

# FEATH LA 7S KAA @ 1" B H (2014-WSN-002) ; VLH 4
333 MR AA B TR BB H (LGY2016045) 5 AjEAH
FE# ML (1971.03-) , 4 BT 5, 32 0 DS i 1 AR 56 A% Yo sm T 7t
FHL 17 : 025-85411563-6518 , Email ; linhong712003@ sina. com

SVR P#AE RS, B P71 AT HOV B ik ifn 75 /8K
YL HCV SE R e H Core 25 1IN BE X S 3L TR B 0 S AU A 7
S, T ERR ML YL E) HCV Core IX R LB E B, N H:
ATIRIT EEAESHRKE

1 MRS

1.1 WS4 2013-2016 4 8] ¥ 4E 223 fi HiL-HCV BLFH
PEBR I ARAS , 25 COBAS Tagman HCV Test itk HCV RNA
FEPERRZR (56 %E i PCR %) 91 f, KM BR &7 15 TU/m, %%
BEMAEHN 40. 8% , 59 Bl 1, 32 #hZct, HCV RNA
SRR N (2. 4x10°-7. 1x10°) IU/mL,

1.2 HCV RNA Core X¥"# F QlAamp Viral RNA Mini Kit
(QIAGEN) M 200 pL 13 42 B RNA, $2 UL PR
Ut 544 % T 50 wL Elution buffer, —80°C {#47, 12 H
2 RNA #£ 50K FH Promega RT reagent kit ALY
PEEAT I RE R . IWAR ZR ;. 5x primescript buffer 2 wL, CR1 |
CR2 1 Olig(T) 4% 0.5 pL,RT mix 1.5 pL,HCV RNA 5 pL,
10 pL, RBFEMINTF . 65°C 5 min; 42°C 60 min; 95°C 5
min;4°C A7, KA PCR Jrigift4T 2 4 PCR ¥4 HCV
Core X, BI¥FH] PCR IRV A FR 5 KW 4 1F5 3CHk[ 5] 4
E, 3% 77 9 A 2% B Bs BB Be s uk A I B 1Y 4%
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47 (385 bp)

1.3 HCV ZEEH  # HCV RNA $5 PCR BHMARAHY H
B2 VI s el 44k I, A MEGA version 6. 06 1
L5RUET GeneBank $UHE £ 11 38 A~ T 41 (WLIE 1 i#E 4k
W) HEAT e 51 B X R G i Ak 43 T, B B R AR HCYV SR
B BT RAE L

1.4 SEit2430r F SPSS(19.0) SiH 43 B ) Ak BB IR
Pearson Chi-square test FR L3845 4l A1 PEG Lb B R 22 5%, P
<0. 05 F7Rxf LA ) 22 5 B Geit2# L,

2 R

2.1 BRIMHFIRYAYEEF A X5 91 4] HCV RNA BRAER 2
) RNA ZE479 88, sy 18 80 6], M F )5 , FH ClustalW 4
FEHEAT A LxE e 2 B3 TR R B 35 L, Tevk AT o A,
FH Mega B A4XF 78 10 77 25 RAG @ HEAL (B 1), 451 B
RIS 4 FRFEE T 1 R(67) 2 T(7) 3 FI(2) M6 BI(2),
43915 85.9% 8. 9% .2. 6% Fl 2. 6%, FH:rRIER AL 16 £ 66
B, 15 84. 6% ,HAx HCV FEH B 43R 1a(1,1.3%) 2a(7,
8.9%) 3b(2,2.6%) Ml 6a(2,2.6%) ,

-
EEE
[+ R v
%01l 4443.503‘5“
T a4 Teglicds
4 a® b g
® . O
% 'y, ch?
oy, Q‘%@;‘ AL L
"@ﬁ' . vl
“:}k ot
“ﬁ“a“ L
%y Loy (G
oy e o
Crg, P [
ey e,
'y »
o9
Imm.: :u\l
28 Aot
Didod3e A
ax ¢ b
oy DUES6099- 18
-' ::m
an Clmg
cws W Em
owat 4
o 12y
E] 4
““‘n “ dce
alt o ‘dcq‘
b o
e o
«*’?’,‘5":% sl
y“:& * o i
oo oA ot ey
4 Py A
[ )

A HCV BRI PR AL, O &Y HOV 1 AFRAS
HAH 38 NS HIFF
Bl 1 @RIl HCV Core X HEILA

2.2 FETE 16 ) HCV Core X IER EHAH I F Mega
WIS SH T AT X, AR W SRS, R 66 I
1b B A HCV B4 5 R 4 A~ (C117,C121, C179 FA
C334) REARILIR B, 62 MR T LA 17 b Bk, 5t
%570 .91 F1 110 AL F KA ACE 161 (45 C95) mk i #
JRYLAY 1b HCV BY Core [X2f 70 [ AE &R (Arg, R) Bt WS
FBE (Glu,Q) , 1 Fl (4R 'S C151) B N E R (His, H) , 57
16145 C178) B N &R (Pro, P) ; 5 91 M52 &
MR (Leu, L) #5354 T B 2R (Met, M) 4 58 1], (5 87.9% ;4
110 137 225 FR ( Serine , S) , 5 1] & e A 7 &R ( Thr, T) , 4 1 &
Ry RATERE (Asp,N) o {XF 2 1 70 #191,7 B%5 91 1110
B A e, oA R B 3 AV S R B K AR e 1
(E2),

IAPiwWaR Lo ARRLANL D

walm T OO
AYSSOIGA-1h A M B[P I S R TWAGPAY PWPLY ANESGLIGWASWLLSPES
ajl. . . afalalatalalalals

17— R S B S R ARt A RS

B2 HCV Core X EHHGH

2.3 HCV Core [X Z{J:M2 B ek I 22 FR1E LLER  LLER 66 44
kL Ry 16 FEF A HCV Core X 2 B2 B 400155 100 45 1 )
HERR I C R, RIUR A E IR g 5 R R AR Bk
() 38 P ) 22 T LA T A ity =2 T R 48 1 50, 5 Tk i
FREZ VA Gt 25 5% (P>0.05) o HLBOB IR 17 a5
ALY 8 ZRKINE , & 4 &, K IHIN R B 5w (R
2), H £ Ak #, ALT 144 4%, K & 3 R70Q Fi
LOIM [r]i E e,
F 1 BRIMEFEFIES HCV Core X E FER ¥ e 22 [A] 1) 5¢ £ HLAL

PGSR A OB e R

70 91 110 70/91  91/110

AREH

NEU(%) (n=66) 4(6.1) 3(4.5) 58(87.9)9(13.6) 2(3.0) 6(9.1)

PR B(n=39) 3 0 33 5 0 2
L(n=27) 1 3 25 4 2 4

AL R 19-36  19-23 19-52 19-52 19-23  19-52

(%) FHH 253 203 291 348 21 37.5
T2 WEILRRNL S BN 8 BRI FHE

Pl A g ALT TR HERR AR *@‘{I)HJ
(%) (IU/mL) (IU/mL) R70 191 S110 Hf[A]
C151 % 19 VL4  28.6 4.8x10° P M T 20144F
c167 B 23 V4 153 1.5x10° R M T 20154F
C173 B 52 fE 41.9 1.4x10° R M N 20154
C177 % 36 Y{ILJ 245 3.9x10° R M N 20154F
Cc178 B 36 BEFE 209 1.7x10° H M T 20154F
C183 % 21 VI# 37.7 7.1x10° R M T 20154F
C328 B 19 F 168 2.7x10° R M T 20164
348 4 50 db  48.9 1.1x10° R M N 20164F
3 iFig

AWFFE BT HCV RNA BHPEER L5 AR fE kAR s T
10° TU/mL, BRI PCR KHERRE I 18 |, I 3R 45 1 o )
P25 R AT 3 R RN S R B AT, 45 SR s AR ik
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HIRYL) HOV SEH AL 1 B £ L H R 16, AR R
W5 2 BSR4 R — 80, B R 2 AN b X R 1 2 K Y
HCV SER B AR FE

HCV By w8 AL O+ S BUF kel iFan iz, 3
i, HOV JRYL 5 /36 7 8 BRI T 3 F i & Habhrm # 25
Yy, 40 =5 K (ribavirin, RIB) #E4T . 37 I 3 XA B Y
HCV KRN FEF Y 16, 3 He 15 800t i, 3Tk Rk 597 ik
B 0 R AR TAE . Akuta 2817 9A K HCV Core X 2 3512 %
AR 40 g8 1 1 A FEZE AU A R, JUH R R70Q
R70H , 252 WLIR BEIRYT M N2, AN RETEBR HCV RNA, AT
RIEAIFAMET . AIERERAE 147 B2 POREIGIT
[ HCV B 5 S Y JFFs s I 4 s fe b R A 45% &
PR E I, 5 70 LANES 91 o B A FE IR L R 4 B N
41.5% M 60. 5% , HAE FAERFAEL B E P LB E S, AL
A R R N R TR B R Y
DRGNS A, 2 A 58 70 47 S8 6 R 40 1) SR 3 R gL
HCV1b FH R AT = T H AL AL, B R70Q S5 ALY
JRURG: 38 @ 5 AR

H T FICAEIR HCV Bl il 5 %0 (X U FE 1R e 1Y)
WAL, 1F 114 ZH-HCV FAPE RNA FHYE H A<k i 2
o SR AD 16 AIRPEHIEE AL A5 21.2 %, {H 70Q FI 91M
BRI R (F 0 38. 9% ) 1o T HAFE R 7Y | A 5% o gk e
BRI 16 BRI 5 48R 2240 (84. 6% ) , (LR B 70Q , 70P
F170H 45 1 BI(1.6%) ;91M [R5 3 (85. 3% ) i ik & T H
AHRINE (7/18) . ABFFEHIX 2 ANz A5, [ i 2% A B4 (R A
A2 N(3.0%) A& T H AR I (7/18) o dnRix 2 4
V7 A5 BB e, JEHR 70Q X Bt B RPTR IR SR A W
MFER BB K F A58 H A sk Il 2 ok Ui, B i HCV 1]
REIFASTE PR i SR BIAY T AR . XA 1 AN 38 75
B RARA S LA B AR i KRG HCV B3 S 77 R L R A £
HhE—2E 53 HT

ARBIRFE 1 O R AR I e Y HOV A% X 28 AR R A T
R, % A% O DX HLA 07 Al A B 48, i 75 R 110 26 9%
TR, RZEFLEUIAN HCV Core X545 70,91 1 110 3X 3
AN R TR A AZ O DT T 18 37 A4 P ik S S R 07 4, AL
ARHFFT R KB 3 Ak R B A SR R e, Hp 2 7
JUR M BRI (<10%) . LESX 3 N2 B H
{7 S kI PR RS 2 (B B R, R B Gl 2
S X 5 AR R AR M X R, HCV ik I35 45 A A — 502
{EIRFR 3 51 H G 8 A U 356 13 07 aei 28 78 110 R UL 35 5 1 7T LA
B, HR TR R A . I, HCV RNA B0 KA1 B
H 2 A S TR T Tk Ok U, S A R R e HCV R

AR RE TR R AE 1 B0 E J LA K HU B8 368 7 RCR 8 R T
i Bt — A Xt 3 A R 1 AT I I (] Y 7 e A
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2 % x #

[1] Yang JD, Roberts LR. Hepatocellular carcinoma: a global view.
Nat Rev Gastroenterol Hepatol, 2010, 7(8) . 448-458.

[2] Lin MV, King LY, Chung RT. Hepatitis C virus-associated cancer.
Annu Rev Pathol, 2015,10. 345-370.

[3] Akuta N, Suzuki F, Kawamura Y, et al. Amino acidsubstitutions
in the hepatitis C virus core region are the important predictor of
hepatocarcinogenesis. Hepatol,2007,46(5) :1357-1364.

[4] EI-Shamy A, Shoji I, Saito T, et al. Sequence heterogeneity of
NS5A and core proteins of hepatitis C virus and virological respon-
ses to pegylated pegylated-interferon /ribavirin combination thera-
py. Microbiol Immunol, 2011, 55( 6) . 418-426.

[5] READCAREA, B V45 VLI IX T EEMR L% HCV P AL 43
fii. R %A, 2016, 29(2) :131-134.

[6] Akuta N, Suzuki F, Kawamura Y, et al. Amino acid substitutions
in the hepatitis C virus core region are the important predictor of
hepatocarcinogenesis. Hepatol, 2007, 46(5) :1357-1364.

[7] Akuta N, Suzuki F, Hirakawa M, et al. Amino acid substitutions in
hepatitis C virus core region predict hepatocarcinogenesis following
eradication of HCV RNA by antiviral therapy. ] Med Virol, 2011,
83(6) :1016-1022.

[8] Hsu SJ, Hsu CS, Liu CH, et al. HCV core gene polymorphisms
correlate with liver fibrosis but not sustained virological response
inpatients with genotype 1 infection. Antivir Ther, 2011, 16(2) :
227-235.

[9] Kadjbaf D, Keshvari M, Alavian SM, et al. The prevalence of hep-
atitis C virus core amino acid 70 substitution and genotypes of pol-
ymorphisms near the IFNL3 gene in Iranian patients with chronic
hepatitis C. Hepat Mon, 2016, 16(6) :e37011.

[10] Furui Y, Hoshi Y, Murata K, et al. Prevalence of amino acid mu-
tation in hepatitis C virus core region among Japanese volunteer
blood donors. J Med Virol, 2011, 83(11): 1924-1929.

[11] R e, (45, HCV BB B EREH S TR
B HIAR. 5 = ZEBRR 22441, 2013, 35(9) : 880-885.

[12] RV MR, T4AE, 5. 2011-2012 45 50 X TE 2Kk i A
REPI R 58 95 2 L 15 00 70 . 1l PR I VR 24 4% 35, 2013, 26
(10) : 718-720.

[13] VF&IEE RV, HIE L, 55 TLHR M X TR BRI ARE HCV WA T
P PRI A R RO R ( EARRRAR) L2016, 39(2) : 73-77.

(2017-02-06 WA ,06-05 & [nl)

ARG 3



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1007 -

i -

x| & AP

ZSAP HIV G 103 i A il 550 1 PE Y

MR BHE TR OKE XNZTR HE HH ZHRGYITELKCOPOMmES, TR WYL 518101 )

WE B Tk 52 HIV Z B AN 5 B % ELISA R Al i TH AT S, EHBAN PR BT E 4, BIK
HIV AR, Foik B 30 7 AR A R GO 3 AT A, B8 & 18 BT v 4Tt 3t R RO 2 38
By e 1 R AZ BRI 8y O A B2 kAR AR AT HIV SPAT AR, 6 & RN M AR AR RO BB 42 ) F 8 (CDC) #AT #
o ER FUFLER I A 100% , o 77 £ 4 0 6 A 3 BRI 100%, 4 F L P 1 KA A 5%, EA N
100% ,2 7 B X A T2 R Ar A PATf ER AL 61 F 0 fAr R R s L 1 XA R, &g KA G
AR R BB ZAR AR AP A — & 22 5%, o 0 2K R 28 8 B R XA K A B AT SR AT A, L I
KA R B RH = b

KRB ; 3k 5 2 Wk ELISA S HIV ;42 B A

HEFES R466.6  NERFRIRAG: A XEHS:1004-549X(2017)9-1007-03
Evaluation of six HIV ELISA Kkits in blood screening L/U Yizhong, CHEN Aihua, PEN Foxi, HUANG Shoumin,
ZHANG Yu, LIU Yiging, YANG Shu, ZHONG Yu, WANG Yingkun. Shenzhen Baoan District Central Blood Station, Shenzhen
518101, China

Abstract : Objective In this study we evaluated the performance of 6 HIV ELISA( ) kits in reducing the risk of HIV
screening after nucleic acid testing( NAT) for blood bank applications. Methods Six ELISA reagents were processed with
HIV serum panel and external quality control serum. The blood samples were screened by two different HIV ELISA reagents
and one NAT reagent. The HIV-reactive samples were sent to CDC for confirmatory test using western blot. Results External
quality assessment( EQA ) results were 100% across all samples with 100% , sensitivity. In specificity tests, one reagent pres-
ented a specificity of 95% while the rest all reached 100%. Two of the reagent were then selected for a parallel blood screen-
ing test, where one of the reagent failed to identify the HIV infected sample.Conclusion We confirmed that these screening

reagents, though presented acceptable overall results, did exhibit slight differences in several categories. Therefore, we sug-

gest that reagents quality evaluations be comprehensive analysis and that reagent with higher sensitivity be preferred.

Key words : blood bank ;voluntary blood donation; ELISA ;HIV ;NAT

Cf AR EAE R (2015 i) 1 2016 43 H 1 H
PAT , RALIMALAE G RIE H (HIV HBV HCV ) T A0 45
FOREAZ IR K DN, I 12 ) < S it A% 1 A W0 3k ) Ak 48 & 2 T
HIV HBV Fl HCV JE&RZLAR PN R 2 306 1175 2 A 0 1 3k
FZTRASIN | IR 27 A 0 1 SR 2 AR Ta) A 7= T 5 5 38
it A% BRAG AR 25 % 22 5, HIV HBV Fl HCV R Yehr &
J7 SR FAZ R I I T 24 A 2 RO ¥R 40047 1 i ™ o AR4
TER FRAG IR LSS K i ML 35 2R 39 B mT k> 1 3, 4
ATEAT AT S5 AR o EE 2L, AR SOl HIV B il A e Bt 47
TEAS, BRI,

1 MBERE

L1 ARASEIR JTARAZEBEBEIFMIE 5 A0, 45
20160101-20160105, DA # = A L ¥F L3 5 A, 45
1651- 1655, FEMBHEH-HIV M5 2%, 5. 201601008, A<
Pi-HIV M EA R4S 46 43, FrhBIH: 20 4 (1-20) , BHPE 20
£y (21-40) , FHirp 4 27 B HIV- T &9k o4k HIV- 1 Y

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 011
#HEGIH RN 52 KB R —HE & A4 (BRY7 AR ) B H
(2015324)

o BRI RATAS 5 4y (b LS S 36 B, HoAth 4 43 FH
PERR EERR IR A VR BE KR R« 2 8 NCU/mL, % 4 NCU
/mL #J2 NCU /mL % 1 NCU /mL) ,1 #3(2 ) K% EhRr A
(WEZSh 4 NCU /mL) , 2016 4E 1 H-2016 4F 12 AR
F X TR bR A2 33 195 Ay

L2 ER5EH 4 H I (Hit: HAMILTON AT+2 ,
DN Xantus ) 14 B 30 8§ % 43 A7 4 ( Fi -1 HAMILTON
FAME24/20 ) . B W #% . Procleix TIGRIS #% 2 45 I 4% ( Gen-
Probe Incorporated-55 7 B ) , A G BRBE R 75 L
wizW T & (BEEC e vE) WA 1 -4, #5455k
2015112012,201509131 ,H20150307 ,2015106620 , A 2k G 3 it
R BEPL IR P2 W) & (BRI S el ) iR 5 K 6, b5
4351k 5F0329 \D380810 ; Il ¥ 5 FL i 2 74 7 A £ FH a5 1
5 : 2016040208 , 2016050408 , 2016060508 , i 7 4 it 5.
2015086619 ,2015106620, i3 5 L5 . 5F0329, ik 7 6 L5,
D363810,D380810,D412710,D417510,D438210; fif i 1451 5
B 2 T RS R AR I A A R BT AR
SV AT, BRI A Gen-Probe Incorporated ( 37
B %) BB Procleix Ultrio Plus Assay , it 543514
129872 136308 ,146960 ,149043 ,
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1.3 7k A5 Gialn) (o P 6 R0 S e W B U 30 ( ELISA ) X
I3 B BT IS AT PP AL e (R B ( 2 AR X Jof
R LA AR 254747 0 2 Ao I, 07 285 S g AR AR 3% CDC (9%
ToBh I o ) o O BN S (WB) X AR A HEAT A A
BRI TMA (et Y 34 H R ) — 2 RO X b A gk
fT HBV-DNA _HCV-RNA HIV-RNA 3 31 5 BG4 00, 46 i Jsz
N PEFRAS T AT ELI H 25730, DL )2 Ao Fp 5t H S R 5
(CIa

1.4 SEitsEorik SR SPSS17.0 HEATX® K36, P<0.05

ERAGIEE L,
2 #R

2.1 FEFUFIMERMZER 7RG K .0 20160101 -
20160105 Fail 25 52350 R BAME B (BHME PR B4, S
o b SUBHIA 2 R — B0, BT R 100% 5 T A= BRIl A 0
16511655 A 45 H 5350 g B4 O BAPE 934 FOE, 5
I A O BRI GG SR — B, G350 100% , EL A4 A L
T#1,

R FE A BTGNS R

nwil T ZR45 (2016 4E-) TS
(S/C0O) 0101 0102 0103 0104 0105 1651 1652 1653 1654 1655
it 1 4.22 0.02 6.10 9.28 0. 02 0.03 13.04 0.02 0.02 11.99
R 2 4.83 0.08 9.53 12. 00 0.16 0.05 12. 00 0.06 0.18 12. 00
7 3 5.81 0.09 10. 89 17. 68 0.37 0.07 20. 00 0.05 0.13 20. 00
k7 4 3.44 0.04 8.25 12. 64 0. 02 0. 02 20. 00 0.03 0.02 20. 00
B 5 1.12 0.48 5.63 8.95 0.50 0.61 10. 83 0.59 0.56 9.67
5l 6 1.02 0.37 1.07 1.09 0.43 0.42 11. 64 0.42 0.50 11.70
S EsR FH M B FH: FH Bk B [{ERES Bk BPE FH

2.2 HIV IMUERAIEER 20 HrFI1ES 5 iaa il 45 1 B ik
1 HE 12 SERAEE R N R AP SN AR o B, ) 1
SN 95% (19/20) , HiAx 5 Rl 45 5 1 2 100% ( 20/

20),20 17 BAPE S 2 Sl ARG I 4 SR 44 R BE A S5O A 100%
(20/20) , BHYEBREE A6 BEFR AR (L1-L5, LS S 3L 00K ) IR %
FEARAS (CV) S5 TF £ 2,

|2 MG ER PR BEAR BEARAS BORT & BEARAS KR I 25 5

A1 i 2 A 3 i 4 {5 il 6

2R S/CO ZhEIR S/CO 2R S/CO 2R S/CO g S/CO R S/CO
L1 + 13.04 + 12. 00 + 20. 00 + 20. 00 + 5.32 + 4.95
L2 + 12.92 + 12. 00 + 17.72 + 11.84 + 3.32 + 2.70
L3 + 8.77 + 11.34 + 11. 00 + 7.99 + 1.92 + 1.41
L4 + 3.63 + 6. 61 + 6.47 + 4.67 + 1.24 + 0.90
L5 - 0. 02 - 0.52 - 0.36 - 0.02 - 0.50 - 0.39
cv + 12. 82 + 12. 00 + 17. 87 + 12. 47 + 3.45 + 2.64
cv + 12.67 + 12. 00 + 17.73 + 14. 49 + 3.22 + 2.75

2.3 R MARACSEATIR A R SE SRS AT 2 8
fo 1 AR AT R, L PO R A 5 2 3k i S Aer T35 Sy BH
PESE R 17 A0y, 4 CDC k¥ A HT-HIV HPE, & 0.05%
(17/33 195) ;¥ EAi 5 50— A geial 7] (70 6) S BH 445

1 Ay, % CDC BB R HT-HIV B ; BA% R 46 0 BA P 2%
H153 A5, 15 0. 46% (153/33 195) , 22 % iR 56 o 56 4
A HBV-DNA B, % 51056 FHPE R 4 36. 6% (56/153) , H
AN B, A H B B AZE P RGN B 4 G e B P A A B -HIV
FHAE AR AR, 19 3 it 4G 0 P A — 7 2 BH R Ol 0. 09%
(29/33195) , BIABAPER N 58. 6% (17/29) , K —Fifr [HE %R
40.24% (79/33195) , HIABAE R A 22. 8% (18/79) , By 5o E
RO 3,

R 3 33 195 (p TOAERR AR AR Bl G P-4 TR 45 2R

K—
i 2K VA A1t
U
K SR B/ AR B 18/17 61/1 79/18
i A B P 11/0 33105 33 116/0
A1t 29/17 33 166/1 33 195/18

W) B— R E R, 2016 4E 1-6 A AR 4,7-12 AR
1546 2 ik Ak, 2016 45 1 ARG 5, 2-12 A @R 6;2) W
TR G B Pk 25 S JG T AT PRI, B A e A I 235 515 3) fifi £ B
P X2 =23, 186, P<0. 01, Bk BHIEZ LA X2 = 12. 436, P<0. 01

2016 4£ 3 H 1 H R E R AL AT AR sl H AR B
FAEY (2015 J0) M HEAEGT-HIV ARSI 55 A% T2 46 10 41 1M 27 4
U] 2 FH B IEC 5 928 W B I 30 ( ELISA) B4k 2% &'t S 328 43 A
I (CLIA) . HEifb 2R & i B 6l 15 4 3500 0 7 0
e LA [vi) BT A i 3l B R, 45 B e R IR B B,
e I T IAL 328 E BN 1 3 A% MR A S, A 4R 1 R Al A i 7
(ELISA) KM A B Sl bk 2 (HIV ) PR Kbk, Bk
PRGN A 440 JoE 8 0 30T R A (DR L IR i B A A1 A o v
FREEAETEIT A K AR 55 ELISA 745 55 Ko W 8 fg o6 HR AL %
5 NAT X 5875 B L PR RIAEAG DA 1 AH B A3, ELISA £l
XA FH I 28 A AT A AR Y B P

Xt 6 FRFIR FH E ) B PO B 0T A A T OEA | 45
R 6 FHRFIS N A T 1A FIAS w0 o DA 485 2R
10 100% , 25 FAFA 2R 5 MLIE BATAG 6 Pl xt FH =%
w7 BURE 34 R 100% , A 1 BRI R L4, R B A B
KRS 5 A R 100% , Horb 1 A R 1) B
PR MR BRPE R 4 S P 95% |, 3% W] fig IR A B Y
RS RN, AT BESE T AR B3 X PT-Ah 0L 75 R st A 380 35 43
LR AR (LR 5 A B A AR S BB 5 I 3 Ak B R LS A
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DZE RIS EAPE BB T PEAF & 25K, & DA I FDRG 25 5 A
A CV HE KA ER,

Xof FEAGHI S/ CO M, &R A — e 22 5, Mk L E =i
(AT 1-4) K dee v, afk 13500 G50 5.6) AR B 441
JEVE I TPl 3 X645 BHAE AR AR S/CO ¥ s, 72T
TR B Y R R TS R R BRI LA AR AR (A 1
NCU/mL) 5] 2 Jif7) 3 40 S/CO EHABSR KT 6.0, T i#
M5 5 55 P, S/CO fEH 2 124, 3K 75 S/CO A N
0. 90, AL FEAGIN K X (0. 90— 1. 00) 3 A, 3 11328 70 47 44 46 10y
S/CO EEARHEM AR A R 6 7EARS H R @ HP =
N B PR BE o 4 NCU/mL, #6300 S/CO BB AE 2. 65 A4
(ML BRI 12 58 2.70) , Wi & ol 2 NCU/mL Ji 4 1fiL
RN S/CO HMETE 1.50 245 (MLiE &L R e B 13 {H oM
1 41) AHE e BER I A 400 . 3k U6 74300 5 i E )
FERE IR B IR A e A — s DX, AS )00 T SO Rl 3
FIOLE Y R BEA AN TR B S AN A5, of AN [ It 37 5 6 0 B
B—E 25 AR b X 7E S BRI, T AR 9% 24 o A fE 1TV
TR I 375 2 43 1 T 000 35 A0 2t [X 43 R0 A A 0
B it

Xof JC AR L BR AR T T 5 RS I, 25 SR s 2 b i 35
A B 1 6 — 5 22 5 (P<0. O1) , K 488 I3 700 75 8 FH ke
A TR A 1R (IR 6) FHMEAR AR 2238 R afl A
B, AR B AR AR 2% R (HTV-RNA ) AG hy PH:
CDC Fi a7 i B | Sesie BNl i v] € (gp160 AI5E) ,1 1~ H
S FERUC SR L AL 35 A6 00 4% S R 57 FH 1, CDC ARG 0 G A7 325 BH
P, GagE BT 1 BH 1 (P24, gp120, gp160 FHM:) |, IE 55 by 2% e
B EHARAS AR AR AG 0 G 3 g e R 4 R 5 4 X HIV K
T, XS 4 RIFIFER N HIV P24 FLEAN S, B
SREAGIN R AR 2R i, A0 Rl R I A AT SR A — s 22
SO A IR A S S R R A AR R DA R A
PRA A, NFE 3 n] & A — a5 78 52 S0 2 v 1 [
i 21 B tho A e, LA A BH PR IR 4 S M BT AR, X
BT 3hE G Y KRR R A I B Mk il o, AR TR =R
TCEER L L 2, 5% 00 TC AR M 3 | A BB AR IR I A 35
AN BT A SR T e P I VR (TR ML) A IR AR AR X R
BN T —E TR RO BRSSO R 7 I B R o
OHFRE T 38 A (R I BASREW PR Bk i A as 7

SEAFREIN & B 1 BIRGR T FHAE AR A B bR AR | AR AR T
TABT AR 5 P |, S5 B84 P 5E (P24 gpl60 FHYE) ,1 4~ H
J&i CDC RGN R BV , 2 J5 A RE s 2 31, Wha s A
ST HIV B R M 3% R A7 AR B 45 FR HIV

BB , FEAKII P24 B 5, LS 4 4RI 5800 iR 80 45
A —BOHEAR S A, X T2 4 40350040 07 PH P A TE 1A 08
BAPE R RE, ATt — A Bl , AR T HIV &L 5 ik ae
BT B 1 S B AR

ARYPAR L3 45 8 P I 7 28, Bl X HIV $ R 5 3F
A, 38 3 FOEAT ARG AR & BRAR 6 AR HH AR vk B8 1 1134
A T HAE LT 25 R LT PEA H ARSI S/ CO B YA B
I, 30 I A 100 5 1 52 B0 BE S i 5 4 1 3 3] B9 e R AR
R AR BB DTSR A PPN RN, FRATIA RS
Tt A% R A IR AR 28 2 i, 2 i il s 1370 T e 86 1 PR A ) 2R
TR R A Y HIV R AT I 3 2723 4G 0
TSR AR RIS & S5 A8 2R A VE T A A 0 T 8
VPR e PRGN % A0 45 v 3R]

2 £ X #f

(17 FEIEER (2015195 5 B R o0k £ AR AE R R (2015 fR)
2015:15-16.

[2] W#hid 0K, FBE2 ELISA K0 5 NAT 78 L300 A48 B Hh i
HAMARFST. i 2%k, 2012,25(10) £ 1012-1014.

(3] RERE®, XUNT/R R BH. RN T TC A2k i HIV B R K d)
i 55 B IE LRI A A . R M 2R AR, 2016,29(4) :406-408.

[4] Tynell E, Norda R, Ekermo B, et al. False-reactive microbiologic
screening test results in Swedish blood donors-how big is the prob-
lem? A survey among blood centers and deferred donors. Transfu-
sion,2007,47(1) :80-89.

[5] Whittaker S, Carter N, Arnold E, et al. Understanding the meaning
of permanent deferral for blood donors. Transfusion,2008,48 (1) :
64-72.

[6] Delage G,Myhal G, Gregoire Y,et al. Donors’ psychological reac-
tions to deferral following false-positive screening test results. Vox
Sang, 2014,107( 2) . 132-139.

(7] JAEN g, T, 45 oS o P i 25 U B s
TRAT. P [ i 247, 2014,27(10) : 1079-1082.

(8] Z=¥ L. W07 SN MR RR ML & 80 ik 5 5815 VA BA SRS 23 A7 v [
il % ,2016,29( 1) : 1-2.

(9] F&K,AHHE, FHrie. HIV I 2 5 BH Mk i 2 70 03 BA 4 1
BRI P M 24, 2016,29( 1) :16-20.

(107 w00, st dn i, 5. 28 DU AR HIV A0 6 570 726 I 98 575 A6 v 1)
BEJHEAY. SR B2 % ,2012,19(10) : 1567-1568.

[11] TR FFE, S EE. 8 4 1% HIV BRI R 0 3K 57
Bt PPl I R MR 4475, 2014,27(4) 1325-327.
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Diego Ifit 24 J& DX 9 1 57 V4 B0 S 57 b G 22 M IX 22 35 o A F 5T

EFF R4 FR R RS (BPEH ML, BEFE PE4E 710061)

WEBH LK% PCR AR Diego an A3 F 0y 77 ik, 3 3 ¥ % 3ty X ik fn % Diego i 0 JE ] % &5 M A7
HAT W B 5, Bl W T Diego MiH M AL EE , ik B LT 9% PCR A | Diego i A X B 49 7 %, 3 % A $i-Dia 1
T 1o R B R @ AT I, WA B BN ot — A, X T L X 1068 4 it f & $R BSR40 DNA, #£4T
Diego M A S H 5 &, 8558 LT 4l Diego st B 5L [ 8y [ 5 PCR 77 3%, Al b 77 3% 3£ 400 2| Di(a+b-)1 ], Di(a+
b+) 52 1], Di(a=b+) 1 015 ] , KA M 2| Di(a—b—) H A, #ik f1# F Dia §1 7 85 k4 % 4 0.049 63, Dib 41 8y &
EMEN 0.999 06, LI AH K KN HELT K% PCR AN Diego A 3£ F 8y 77 3 | I 3¢ T % 0 X ik fn 3 49
Diego i B # 47 i & fn A, JRAF K £ A M0 A7 B85

K4 :Diego M A ; % PCR; LR Z AN X EMZE

HEFES RA57. 171 XEARIAE:A  XELHS:1004-549X(2017)9-1010-03
Establishment of genotyping for Diego blood group and study on Xi’an area polymorphism distribution ZUO Qingin,
WANG Hong, WU Dazhow, MAO Juan, XU Hua. Shaanxi Blood Center ,Xi'an 710061, China.Corresponding author : XU Hua

Abstract: Objective To establish a method for detection of Diego blood group gene by Touchdown PCR, and to ana-
lyze the distribution of Diego blood group polymorphism of blood donors in Xi’an area, and to establish the rare blood group
pool of Diego. Methods Diego gene was detected by Touchdown PCR, and anti-Dia serum and commercial genotyping kits
were used to verify the results, then sequenced. Genomic DNA was extracted from 1 068 blood donors in Xi’an area, and Die-
go blood group genotyping was performed. Results The Touchdown PCR method for the detection of Diego blood group gene
was established. 1 Di(a+b—),52 Di (a+b+), 1 015 Di (a—b+) and no Di (a—b—) were detected in all of the samples. In
blood donors, the expression frequency of Dia antigen was 0.04963, and Dib antigen was 0.99906. Conclusion

In our stud-

y, we successfully established a method to detect the Diego blood group gene by touchdown PCR, and screened and analyzed

of Diego blood group of blood donors in Xi'an area, and obtained the data of its polymorphism distribution.

Key words : Diego blood group; touchdown PCR; polymorphism; frequency

Diego Il e A 7E 1955 4E 1 Layrisse 251 438, & 8T
ZWN IR 1 B AE L L6 o Diego L7 R GEHA I IR
AP Dia Al Dib, 2 B0 e LISt
RARM RIS, HPURMERIR, Bi-Dia FMAL-Dib J& T 1gC i
AT AR R A LI 5 R i 4 AN =R N, Dia il
Dib HUJFRAYS> T IR Diego FHEH 19 S8 T 2561 {7 L7
FAFAE T>C BB e, 175 854 i (&M th 72 & s I Al
R, AT DAL Rk, g 57 T 9% PCR J7 1Lk #E4T Diego
MAIFEPR 33 K MAEA Dia( DI1) 1 Dib(DI2) (3L, 7] R
JHT Diego MY IFTE , DAPRIEIG REE 4 7 550 B2 10 i I
8 JENT VY 42 i X TR UL Y Diego 1 %03 P 2 25 1k 4 A
AT, BRIE T,

1 #Rl5HE®
1.1 FEAR 2016 4F 6-9 A PEZLHIX 1 068 4% JE Il 2 % & ik
M, HEBR T & ki AR AR

1.2 AF5{EE  Pr-Dia( IgG ; CE-Immundiagnodtika GmbH
Germany , #1655 :2017-11) ; ik H il (_Hfg R Y E 2

doi; 10. 13303/]. cjbt. issn. 1004-549x. 2017. 09. 012
ATAFVER AR (1971-) 55, FATAL W, B, 328 DA %0 il fo 28 2%
WF5T, ML :029-85233050 , Email ; drxuhua@ 163. com

HBRFAT AT, 5 :20165101) ; 1L 5L I 2H DNA $2HUCE.0
FEBLAF & (RARA AR A BR AR ; AJSA 4L Diego M
IR G AR 43 B0 & (R M A D BRI R A BRA
], 4t 5 201607003 ) ; RBC-Ready Gene Rare ID ( Inno-train
Diagnostik GmbH , #it 5 ; SOSP105) ; Tag i ( Promega Corpora-
tion) ;2X GC Buffer .6X Loading Buffer . dNTP , DL2000 ( TaKa-
Ra Bio Inc. ) ;PCR 1% ( Sensoquest Labeyle , {2 %) ; 5 2O
(KA-2200 8, HAR AR ) 5 B B0 AL (L600A, i1 AL
BLOHULERA BRA R]) s KB 48 (GFL, #E[E ) ; i 41 Diego £:[H
5519 SMETF 2561 i LARIEAALER) SNP it 9, I35 A
AlE R, TIT I 1,
R1 N Diego I FHIEH K Xt IR PCR 514751

B 4 EikZLgd! PRI

DIl sense 5'-GGTGGTGAAGTCCACGCT-3' 404bp
anti-sense 5'-GACGGCAGGACTTGCTGCTTAGG-3'

Jlp) sense 5'-GGTGGTGAAGTCCACGCC-3' 404bp

anti-sense 5'-GACGGCAGGACTTGCTGCTTAGG-3'
GAPDH  sense 5'-GCACCGTCAAGGCTGAGAAC-3’ 129bp
anti-sense  5'-ATGGTGGTGAAGACGCCAGT-3'
1.3 ik
1.3.1 HEFRSE G A DNA #£EHLH & M EDTA-K,
BLgEAN R TP R B F ZH DNA, X DIT D2 Ry % BB 4T
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FRSEPEY I8 PCR LV & & 4 . 2xGC Buffer 10 pL, b R
I8 1 uL (S50 S 94% 2 1R G ) , Tag DNA R A
0.5 U, #A DNA2 pL,dNTP 1 pl,ddH,04 9 uL, Bk Z 20
pL. RHFEE PCR 77k, P 845040 :96°C 2 min;96°C 20
sec .68°C 60 sec 3 5 MEIF;96°C 20 sec .65°C 45 sec,72°C
30 sec 3£ 10 MEFR;96°C 20 sec 62°C 45 sec . 72°C 30 sec 3
16 AMEFF;72°C 3 min,4°C o o JHE W 2% 19 SR A Bt
JBE LK 3BT o

1.3.2 iS5k Hocmkr k[ 2], R A Rk E 0k
JHBL-Dia Bl 73 BIFEAY Dia B,

1.3.3 P WEEEWNT ¥ 1 4] Di(a+b-) .52 #i Di(a+
b+) K FHHLPRIE 48 ] Di(a—b+) FEASY 1Y ™ 0 5, W5
S1¥1 R [T% PCR 374 Dia M1 Dib BT LR T 55140,

2 HR

2.1 Diego MAEIFET PCR KINEEH Wikl derg — AV FE
AMFER A ARYEA TG PCR R ML 4 7= 9 ok I Wi B A 11
FEIAY FEAR UL 1,1.2 JKIEA Di(a+b—) HEA 3 4 JKiE N
Di(a+b+) #E4%,5 6 VKIE A Di(a-b+) FEA; [A I 7EAFF 5%
o X Y Di(a+b-) XITA Di(a+b+) M FEHLPRIE 48 i
Di(a-b+) BEA I K EFEWEF Inno-train HYHER 431K 7] Atk
TTIE , B S5 RAH A .

M 1 2 3 4 6 M

5

BRI B 404 bp

53

00
50
00

Yoo

bp

M :Marker, DL2000:1 .2 Jki&°~ Di(a+b-) ;3 .4 JKi& N Di
(a+b+) ;5.6 TKi& K Di(a-b+)
B 1 Diego Il 753 K414 7= 4 v Uk 45

2.2 IMIEFLEE X1 Di(a+b-) 52 f] Di(a+b+) K
HLER LY 48 ] Di(a—b+) FEALT A FHHT-Dia HEATHI , 45
RS PCR K45 R —3,
2.3 ERMRELER AKX 1 4] Di(a+b-) 52 5] Di(a+
b+) K FEHLIZEHY 48 ] Di(a=b+) REAY 59 JF 16 28 w100
M F 45 B 5 Genbank ¢ 51 #F 17 BLAST [t %} (hup.//
blast. ncbi. nlm. nih. gov/Blast ) T35 SLC4AL SE 4 A A ,
FREER LI 2, B H 514 Diego Ifil 7 45 5% %5 (K SLC4AT 19
SNETRIERSYFH, DI 2561 fi B FAIE N T, DI2
2561 i B LAy C iR T A DI REAR D F 45 R R E 2
oA BIRTR, DI2 BEAN 25 1 2 B B RN IEI 9
7 B AR R HERR T
2 5611

2556k 256112

2 56113

2ss6fr 25611

|

rr¥zarr 2
|'\'|_

A;'2'-.1_\1\/1-{'-&}/\1!\-"’"?-f\/\/\-:--f\‘ MM\AJ\MM\

2 Diego Il BI3E Y1 7= 4000 7 25 5 (19 SR FH5450 P 51)
2.4 TVHEHIX Diego MM FER LM 4 AR ST
HYFET% PCR BARRT 1 068 44 74 22 3l [X AR Ifil 2% 58 A& {1 B REAR

HEATHEE PR 3 BRI, 45 SR WL 2., PHEHIX 1 068 BlkEA
FAEIME] Di(a+b-) 1 4, Di(a+b+)52 #i,Di(a-b+) 1 015
B, AR E] Di(a—b-) FEA, BRULE H Dia B AR IEI
4 0.049 63, Dib B J5 Y R IXME R 0.999 06, Fa i Y 1 )
Di(a+b-) FEAH O 8 C+c+D+E+e+, Inno-train 257 £ 45 1
A Kp(a-b+) ,Lu(a—b+) ,Wr(a-b+),Yt(a+b-),Co(a+h-),
Kn(a+b-) ,Do(a=b+) , HLIK LR VLI 3, i 77 % wik 1 &
) 2U £T 40, LA IR HEA A PE-Dib MBS

F2 TULHLIX 1 068 I TCAEER I Diego 1l YK PRGN 45

FE R A ,
Di(acbt)  Di(atht) Di(arb) A
1% (n) 1015 52 1 1 068
HR(%) 4. 869 0. 094 100

95. 037

Cnb

B 3 Di(ath-)#AS Inno-train RBC-Ready Rare ID i) @Ak ek -
3 iFig

Diego Il B RGALE 21 NP, Gt FEFE Sl SLC4AL, E
P FYAalR 17q12-q21, #3 T—B¢ 18kb 1) DNA R B¢, &
20 AMEF, g B Y B O 41N 3 B (Band 3 2R
M), Diego MAHFAEANR AR EZRRK,HHEH
P22 50k Dia PR LTS M A A 1, AR ACRTER
P JLF-ATELE Dia HUR, 100 RE 36 EPAE 4 A iz b R 3R 600
RGN 36% , B AN N 10% ;4 SCHRIRE , o B &k AR
Dia FURERR B E N 4. 4% , P EGE AR N 3.29%
i P R i e B R AR 3% — 5% NS5 ARWFFT 45 1 B R
Fo4 X Dia FUIFEHIFRIEARN 4. 963% , 5 FREERAHIT,
1M Dib PR L IEPRIEARFE N2 AR, LR L2 E AR
Dib HLJE N P,

Diego Il Y (HT A RE 5 | BT 2 J L I 375 R 7% I 14 i i 2
NEANTE TR AR, AT D Dia HURSUR B &, BE LA
M B BB ) i BUAS G J LR, 1 N 2 A £ il Hi-Dia JirL
AR AR LIS IR % 38 SCRC A A B9 ARIE S BURPT-Dib 2
WL AR E N E A EBIHRAE T ARSI 5 A I PR i TG
i 1 HE-Dib, 4AELE 1gG-Dib HUAHY B 55 E 5 Dib 31
JE B A g i 9 B, AR 4R B AH G 9 M, 3 3 s FRATT %)
Dia il Dib BRI 2 SMESATRISE, T i HAE ANHE T 9 1 #1
7 IRl A3 AR I 57 B 35 Dia BB BT IR AT A0
YSE IS LT AN, LA M40 S Dib HT B B 21 40 it Ao A A 1
PR PRSI | A L i A I A R R M R ARIE

i F i B H0-Dia M4 5 5T L BL-Dib HELLRAS (1510
BLIR A Diego M AIAFAEARKINAME, ABHFEE ST HIF%V% PCR
K Diego Il BIFE PRI 43 RIFE A , 283t S030F , JIF W45 S M A RUE
PEGF, IF HBASARRR , 18 T A 3 24 5 ik b AT KA
i) Diego IM A4, AW R H A H A FETE PCR J7ikxf A
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X 1068 Bl TCEERR I A HEAT T Diego I AU 231 248 T [3] 7k - FHR/R MM L5, Bl Ak, 2007.421-441.
25 Hi X R 1L 1) Diego IV H AP EE 3257 T Diego  [41 XUF*, ARk P EIBUBARE Diego 1l 785 R AT 46 3 £ B 7. A6 3
BRI I URAF T 2U 19 O 7 Di(a+b—) BILLAN, LI PR 51RR,2010,7(4) : 308-310.
S T ILAAT 1eG-Dib Hr PR B 2 F 4 T3efIxdipk (5] M0 XUBINE, (5, 25, 52 ILAYH-Dia AHL-D 51RSC LA
{9 L BT T A 1R bt BE 2 2012,34(10) :924-925.

(6] VIAFR ALUT, 7085, % Hi-Dia oA 51 #9574 LI LR 1

5 £ x 11 RS 02 2 8, 2016, 29(8) +687-688.
(7]  BLLIE, AHE0E  RRE 45 22 WLT-Dib ARSI BR £ B4 50

(1]

Figueroa D.The Diego blood group system: a review. Immunohe-

matology, 2013,29 (2) .73-81.

T e o8 F A [ i 24,2015, 28 (1) 2 21-23.
(2017-02-16 Wik ,06-27 & [1l)

(2] M40, T8, BT 2 E I ARG IR MERUR (BB PO AR ) b st .
N T AL, 2015, 118-143. A it AR A
N —F

S

732 )4 H 2 1 B e A AR I ABO it BY 45 2R AN H TE 1Y 3 B

KIPE FEE ABA e Fwed FAPCCLTEMRTG, LT L 110044)

ME.BM Rt ABO AR E RS #HEWEE, ik X 2010-2016 £ 5 4 @ 30 1 B 24 (U4 1l ABO
o B 5 RN B 732 AR — 5 R F TR KR OB ORI % v 2R e R A S R AL O R AT A
M, BR 717 61(97.95%) K R AE k3 — 50 fk 4 # 2 ABO i AL, B 40-B K 5 457 £ (62.43% ), Fi-A WK H
171 ] (23.36%) ; 1 #L N 0 f& 115 ] (15.71%) , # A F0-M 18 1] (2.45%) Fi-E 1 ] (0. 14%) F #i-Le (b) 1 4]
(0.14%) , 15 (7] 2 fn 7 3£ B 4 AL A # A AB, 33 & 1 #1(0.14%) A 13B Z 1 7] (0. 14%) .Bw & 5 #](0.68%) . B,
A2 71(0.27%) .cisABO3 A 2 ] (0.27%) . cisAB06 A 1 ] (0.14%) .B(A) & 1 £ (0.14%) A B X F * 1 4
(0.14%)  ABO* 004 AL X H kK5 A R 1 41(0.14%) . &R H-B 5-A WH XA A Z 2 H 5h i & 4
MK ABO ER E B RN EERE, AMBXPEAZTBIAL T A TR, xt-T4 830 A 24 50R
#y ABO i A A 0 A A R ) TR ok Rt A JE IR 4 AL 7 R A M FR B AT R R A S ABO M A

KSR : LA ABO A oy A AR R A S o A R

RESESRAST. 11 XEERIRES A XELRS:1004-549X(2017)9-1012-04
Analysis of the doubtful ABO blood grouping from an automated system in 732 cases ZHANG Kunlian, HUANG Xuy-
ing, ZHOU Zhuren, LI Lichun, ZHANG Xu, LI Xiaofeng, LI Jianping. Liaoning Blood Center, Shenyang 110044, China.
Corresponding author: Ll Jianping

Abstract: Objective
Methods

To analyze the doubtful results of ABO blood grouping from automatic blood grouping analyzer.
732 samples of blood donors from Liaoning Blood Centre were typed by automatic blood grouping analyzer from
2010 to 2016. The methods of traditional test tube typing, absorption-elution and ABO genotyping were used to detect the
samples for ABO grouping. Results
(62.43%) with weak anti-B and 171 cases (23.36%) with weak anti-A were found. Trregular antibodies were found in 115
cases (15.71%), 18 (2.45%) cases with anti-M, 1 (0. 14%) case with anti-E and 1 (0. 14%) case with anti-Le (b)
were identified. 15 cases of ABO subgroup were confirmed by ABO genotyping: 1 (0. 14%) case with ABw33, 1 (0. 14%)
case with Ax13B, 5 (0.68%) cases with Bw, 2 (0.27%) cases with Bel, 2 (0.27%) cases with cisABO3, 1(0. 14%)
case with cisAB06, 1 (0. 14%) case with B (A), 1 (0.14%) case with para-Bombay A type and 1 (0. 14%) case with
ABO * 004 expressed weakly A antigen were confirmed.Conclusion The main reasons for doubtful ABO blood groups by au-

717 (97.95%) cases of ABO group were confirmed by test tube typing: 457 cases

tomatic blood grouping analyzer were attributed to weak anti-B, anti-A and irregular antibodies. In the Chinese populations in

Shenyang, subgroup B is more common than subgroup A. The samples of doubtful ABO blood groups by automatic blood

grouping analyzer should be analyzed by traditional test tube

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 013

typing and ABO genotyping.

w JEA I H L JEFH TR R H (F10-149-9-35; F10-206-1-00) 5
UTAESZRHRITE ; A BEES . ZEEF(1963.01-) , 5,
FATBEIN, 322 & 5T, HL T+ 024-88334530, Email ; ljp
_63@ 163.com

Key words: blood group; ABO subgroup; ABO genoty-

ping; doubtful blood grouping
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ABO Il 1 A2 f BB A 2T 40 1M 2 R 2 — |, TR I R
GAHIN FREBMASNRB L Rk E RSP A +a0E
BEAERR 0280 0 37 2 o B R © v R I DA B it s
2R 30 TR 2 D L7 R e ) 2= 7 (7R il B 88 7 h A
JRBRPE R REMEP ABO Jfi Y %8 22 o B Y 1F ) RE R — B
S SEMERT R, I R4 I S B rh ABO IR R B IR S T I
TR0 IR sl A4 I S8 A i I A 2 TR 9 ABO Il T8 46 7 5742
EMAMERR, BG5S R FRER A I RATT
il 1 R EB 3 M7 22 B 04 4 F AL I 280 A A 3 PR A 443 3
A gE 2 B A T AR i BB R AR SR 4 A
) ABO 78 7 7R 1 £ 22 4 i I B9 AT 2, FRATIXT 732 481 Bz
JH 4 E B 28 44 4SO I 1E 52 A8 RS A A G RG4S
A7 BBE 3 M7, ¥R 2 ABO SEAE 175 % 5 (1046 00 555 s, B4R
HaT,

1 #MREFE

L1 FRASRIE  ARAol @ F 2010 48 1 A-2016 4 8 AR
4 Bl LA A3 BT ASORGE I 1 52 5 RS AR5 194 732 30 ik a5 L AR
JITA A A X SREATG R a3 155 [ 2 S

1.2 MiEFR% dRI0E 1k ABO I 78 6 2 ok I 25 &
H 1L 43 BT (HemoType+) , 2 BAL #8300 B kAT, #E—
43 H ABO IEJCE BRI F Tk, S ISk [ 1] 9647
Pefe, EEIRF AT HEDT-A B IR E R A (VI
EYEZABRTTEA F 15 20090306 ,20150815 %5, Jb 5T 4

SEHRIZG LA A BR 2 7], L5 201103030 ,2016043001 45 ) |, $i-
AL i W AR Y R 25 BR B4R 4 L iS5 20090120

20150924 %5 ) , Hi-AB (L i 7 A ) PR 25 BR STAT A WL it
£ 20081016 ; DIAGAST , flt5 422000 ,449000 %5 ) , #7-H ( L
MR A= Bs 25 4 BR 53 AR A W], it 5 20090630,20150616 45 )
1M 280 5 AT RT N ABO 1M 28 iz s Y 2T 40 (I i R AE
BEZ A BRFAT A, 5 20091129 20165332 ;AL 5T 45 55 1 25
A BRZN 7] ,201112118 2016073011 45) |

1.3 ABO I 82 & B 0 1 -7 91 4 53 1k 5 | 4y 3k 1] - 78
751 (PCR-SSP) >R JH TIANamp Blood DNA Kit i 7] £ 41 Bt
DNA,DNA ¥ &4 (50-70) ng/uL, DNA 4 i A260/A280
HR A 1.6-1. 9, FFH 0. 8% Bxt I5 A B Jie HL Wk f. 7~ G DNA [
TR, R L AN ABO i %0 35 P AG 38 5] £ A3
ABO IR cisAB 5 B(A) MR & ( KEFMA )
AT ABO JEFF4F BRI % cisAB 5 B(A) I BUR I, 4% MR A7) 42
UL B P id i 2. 5% e e L iUk, LA 150 V HL Ik
15 min, LIS

1.4 ABO [fi BV A il 3R N -2k T B 7 1 S5 8 A 1y
% (PCR-SBT) ABO J:RH 7 sy 77 ik P 5195 9"
B OMFANE T 1-7 BITAI M kS Ok 2-10] .

2 HR

2.1
2.2

15 () SExE ABO IfiL 701l i ARG 45 3 LR 1,
15 B 5ExE ABO I AIIER HRILGER Lk 2,

R 115 BIBEHME ABO I 25 I 75 46 0 45
. » %ﬁﬁ*ﬁiﬂlq (IEER) BRI (FE R l{&il&z 1fi. 7
Pi-A -Al ¥i-B i-AB Bi-H Ac Be Oc A% c HUH Y
BEAR 1 1 4+ 4+ 3+ 4+ 3+ 0 1+ 0 0 /
R 2 4+ / 3+ / / 0 1+ 0 0
2 il W+ 0 4+ 4+ 4+ 1+ 0 0 0 A,B A,B,H
2 2 0 / 4+ 4+ / 1+ 0 0 0
3 WAl 0 0 0 0 0 + 4+ 1+ 0 pn AH
i 2 0 / 0 / / + 4+ 1+ 0
4 Lit 1 1+ 0 4+ 4+ 4+ 0 0 0 0 ¥ A,B,H
A 2 1+ / 4+ / / 0 0 0 0
5 A7) 1 0 0 0 0 3+ 4+ 0 0 0 B H
ﬁt fll 2 0 / 0 / / 4+ 0 0 0
6 Lit il 1 0 0 1+ 0 4+ 4+ 1+ 0 0 B B ,H
X7 2 0 / 1+ / / 4+ 1+ 0 0
7 A 1 0 0 1+ 0 3+ 4+ + 0 0 B B, H
A7 2 0 / 1+ / / 4+ + 0 0
8 A 1 0 0 1+ 0 3+ 4+ + 0 0 B B, H
Ik 1|2 0 / 1+ / / 4+ + 0 0
9 1 0 0 0 3+ 4+ 4+ 0 0 0 I B, H
5 2 0 / 0 / / 4+ 0 0 0
10 51 0 0 4+ 2+ 3+ 4+ 1+ 0 0 g B.H
B 2 0 / 4+ / / 4+ 1+ 0 0
1 1+ 0 4+ 4+ 2+ 4+ 0 0 0 pn B, H
i 2 1+ 0/ 4+ Vs / 4+ 0 0 0
12 0 0 0 0 4+ 4+ 0 0 0 b B, H
B 2 0 / 0 / / 4+ 0 0 0
13 3 1+ 0 4+ 4+ 4+ 4+ 0 0 0 A B,H
i 2 0 / 4+ / / 4+ 0 0 0
14 3 2+ 0 3+ 3+ 4+ 4+ 4+ 0 0 A,B,H
{5 2 2+ / 3+ / / 4+ 4+ 0 0
15 51 W+ 0 4+ 4+ 3+ 2+ 0 0 0 A,B.H
1 2 0 / 4+ / / 2+ 0 0 0
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R2 15 WIEEME ABO Ifi 783 K] 43 i 2% B (1)
PCR-SSP  PCR-SBT  ZR75{v & AR
FEAS 1 A1L/B A102/Bw33  Bw33 J¥415 B101 HoX), 45 796 fii A>C 55796 7 A>C RAS G4 Bw33 AT Hf i b pe 4
Bi-B Hilk
/ Ax13/B101  Ax13B 5 A101 X, 5% 940 fii A>G 55940 17 A>G A RE A PRI

3 / A101/001  FUTI 24y 5 R B & 42 35C>T M1 658 C>T,  h35T+658T/h35T+658T & S8 i LR M A BB R 1%
FUT1 3£ 4 h35T+658T/h35T+658T Al A AR JER LA I

4 B/0  B101/004 004 %4735 A101 S SE R HL 3R, ANAFTE 7 261delG 1Y 004 S507 JE P IUREARAT 55 A Bl A
n1261delG Fl nt579T>C #SH 3L 1 ke 25

5 BEO Bel06 5 B101 274 LA ANTE 905A/G 45, 1% W TIZRE NG F45R 5 Bel WAl —FUW LIE N Bel06
FFH15 Bel06 F1 Bx02 HE K A4 ¥ 41 5 42— 5K

6 B/OL  Bw/ 00l 5 BI0L 5% X5 7 /b FAEAE 905A>G 58 a-1,3 KFMEILA BRI n905A>C 5748 S5 B Hi 5%
a5, FEEZAREE D302G Bk IR IE

7  B/O1  Bw/ 001 5 BI01 JFF X5 7 4B FFEAE 905A>G 58 a-1,3 LFLMEILE R EEIE A n905A>C 58748 S5 B Hi i
g, SRLKEE D302G B o ez

8 B/O1  Bw/ 001 5 BIOL JEH X4 7 4b B F1E7E 905A>G 5 a-1,3 I EBMILF n905A>C KPS B HiJfFk
Ap SR RKEE D302G il U5

9  B/02 Bw03/ 002 5 BIOI JEFILLXT45 7 48 B TA4E4E 721C>T 58 BIOL JF50 [ AH45 7 M B TAE7E 721C>T 58725 33 B Hi 5
AR SELKEE R241S B Fiki

10 B/02 Bwl2/ 002 5 B101 HeXHEs 6 Sh S FAEAE 278C>T KA, T 278C>T RAFAKTE M B PIR Lk , H 2= 491 B Hiik
L RREE PO3L it

11 B/02 «cisAB06/002 5 B101 FEHJFH HERHMUAESS 526 112 G>C &4 B &AL ¢. 526G>C RS A cisABO6 25 {37 FE P, Hi M

8 (¢.526G>C) %l M 24 T3 176 L H &

PR 72 RS 2R (P.R176G)
12 B/01 /
13 B(4,04/02 /
14 ¢isAB03/02 /
15 cisAB0O3/B /

WFRINIEE N AB B, JER B 4

2.3 732 {5 4 H S i B A B AR ABO i 784 1F Sz e Y
SRR E SN W3,
Rz 3 732 i ABO IESEBURFF 520 K R A &

Pl-AWSS  HU-BWSS  BURRREMHYE WA

BIK(%) 457(62.43) 171(23.36) 115(15.71) 15(2.07)

3 g

A ABO I B4R 1gM $-A F1/8030-B A A A AE
FASKIMBEF, A ABO Il 85 B0 HE IE 7] ABO LI % 5E
FIRL 1] ABO HUIRMEE . ABO IR IF S 8 R FF Y i [ — 2
AR R TR ER 15 R 2 BT E ABO I B s 55, — 2 n]
BEm TN B L UG I AL % A R 2R K g
BRER FUAE S5 S U0 B R PO 55 i e AT
B 732 IR ML AR, 85. 79% (628 14)) 1L e J2- i T ABO IfiL
TR 55 BT 2500 FH 4 1 30 1 2 23 M (UK I ABO ifit BY i) 1
BSERUAAF i ELBT-B W5 H v TFi-A DS Ll

ABO M ARG FEFENM T 9 S alk AH 7 ML TH
6 I UL, A 5 T A% N 28-688 bp' T A5 3 A4
FEE L (A101,B101 1 0101) , ABO KAy B 4G5
TR o-1,3-N-Z B 2B A B (A L RIS ) ik o-
1,3 ZUM R (B L RS ) |, 7R3 2 WAL R B Y
AL, 20 5K 2 S ASTH R4 (UDP-CalNAc A1 UDP-Cal ) H
REBE LR A BB PR BFSE R BLAE ABO IR R G —
25 ABO W (ABO ZZ S5 B ITE AR PR AN &, EER
WA ABO I EIHLIRAY25 ek, UM & 3L ABO WA
FEAHE A2, A3, Ax Ael  Aw,Am B3 Bx . Bel ,Bw, CisAB.B
(A) ., FIZREEVS 8 T AF gL 440 617 {51k if 2 46 i1

ABO WA A L, 25 R o S8 WL A, A,
B AL B 5055 0. 156% F1 0. 443% , H: & ABO WA (A4
¥ A2, A,B ML) 7 AR 5% 1.50/77, 1Y
Ap S ORER R B B i RO AR S R R AR R ABO ZE S
TR IRIBTORAFAE 25 55 0 W78 S5 A — A R G s A Fh b vl
RBELAT M IR T 5 — A RO ol o 198 05 36 1T e
K 5 ) — 25 S A [ 5 v 35 DR 7 AR [) A ol o 4 03 3t R B
HWIFRRERREPE T FRATH A 732 ik i B P 15
(2.05%) 72 ABO WAL & [FIARR M AFERY 0.31/77, 15 BIE
i BV & 53.33% ( Bw 1 6 B, Bel WY 2 f5i]) , 3k FH
X E ARE B WAL T A WA, 5 S3ChRS HiaE e e
HIX [ AR B WA Z T A R,

ABO [ RFAFAE—ERY ABO W (A8 A | A 15
B ABO 37 A1 AU [ I 775 27 0 3 (R AR AG ) 25 SR 4R AR FRAT T, 7
PR AT ABO I 5 1 22 BUAS A (14 it e A Ta] s )i
FH 2 AR R R BE R ABO IF S E R, A AT & B
AL ARSCH 12,13 B 15 SR F 2 A4 R A iR
TSR N SRR — Bk AT 23 375 27 5 v M A ) 2
T T TR ML 3 2 I 5 SRS 07— A 1y D iy 9 35 P A1
FBE5HT ABO I BB BRI 55 SN F 3k 19 SR, fHZ M
15 BMLAL M E 254745 ABO JE K 2 FRUAG I 25 56 %o ke o, 36
A B RTEL 2 T2 I ABO 26 (R it 2803 S i B IfL 35 2
BoAY KA 28 ABO WAL ANMIE 59 A 559 B PR K5 MY [H
At L% (L3 ) AFAEDT-A BT-B , 26 I PR S 1 S v 1 335 2
FARAIIR K53 B R E MR, FRATHERF 5T o ke S R A
4 B101/004 1) 4 5 M AE, BAR TG A SFMEN, HEH
261delG 11 004 S5 FEF Y MAERf A 55 A PR RE,
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FR, [ PN SR A AL B )32 0 F 4 30 1 28 40 A A3k
ATHR I Y ABO I8 55 | FY S0 2 i R — 52 U5 4 00 0
P32 el R sal o SR (S e s WU NS S S RN
FHIE, A 732 FlkrA A 717 FIEF Tk &k —8
KX RERA E ABO LAY, BT LA, B AT TIA N % T 33 38 43 1L KE 17
PEAT T TR AT E A, N SR A2 A 5 ME LA E ABO IR,
PRt — 2 AT 24 B o AR R, 4 7 AR 2 A AR
P 45157 JH PCR-SSP 8, PCR-SBT ¥, {H 47 26 i £ B A #E4T
PCR-SBT yAH A RERf 22 ABO 1178,

2 % X #

(1] BEREME, T =, o F 3, 5. 4 G R 30 B VR LR 3 . 79
T AR R A, 2006 :246-249.

[2] FERE, S, 2260, ABO 255 % A102Bw33 i %1 % (K 3 %
AT S P S I YR 2 Ak, 2016,24( 1) 1 225-228.

[3] T, ZE8F.—F] ABO W.E! Ax13B W7 [ 43 F 4 ) 4 1 5.
rhAB R AL 2R, 2015,32(6) :837-839.

(4] HRREK, PV T 25, 25 FUTT 24 35C>T 1 658 C>T 44 58
G| LRI, P AR R 2 A4 2015, 32
(5) :834-836.

[5] F0,Z=EF. ABO = 004 S EL R FRIKH A P AT 514301
AR 2L 2E 2R, 2015,32(4) :558-561.

[6] #3cAT, &0, ABO LA Bel06 143 1A= Wy2r 4 5E . b [# 244X 1
2,2015,22(30) :166-167,170.

[7] #RREK, BA, 2261, a-1,3 2P FUBESLEE RS G HE I 905A>G 58
ARIEST. AR R st (5 27 2k ,2014,31 (01 ) :82-84.

[8] ZEAFL,FE/0. Wi ABO ZE 5B Bw 7B ) 43 F 38t f& 24 40 T,

AR B 2 443, 2013,30( 06) - 733-735.

(9] JUBF, B0, X R 5. —f ABO I cisABO6 ME 2 Yy 2 [H 7
G 53T e A AR 2 2k, 2013,30(02) £ 172-175.

[10] ZEtHAFE, Ho0, 2007 0 ABO 25 8 Bel WAIKEE 1 ). +p
FERAEEF7,2013,23(6) :3277-3278.

[11] T35, skMps, %00, %5 ABO LA B(A)04 %58 K R4,
FEl i1l 243 ,2012,25(2) + 148-150.

[12] Daniels G.Human blood groups.2nd ed.Oxford , UK ; Blackwell Sci-
entific,2002.52.

[13] Blumenfeld OO, Patnaik SK. Alleic genes of blood group antigens:
a source of human mutations and ¢SNPs documented in the Blood
Group Antigen Gene Mutation Database. Hum Mut,2004,23(1) .
8-16.

[14] Yamamoto F, McNeill PD, Hakomori S. Genomic organization of
human histo-blood group ABO gene. Glycobiology,1955,5(1) :51-
58.

[15] Daniels G. Human blood group. 2nd ed.Oxford , UK ; Blackwell Sci-
ence ,2002;36-39.

[16] w7, xng, 08 h, 45, bt X [T P ABO %1 f
5. R 2% Ak, 2006, 19( 1) :25-26.

(177 BREMG, 2GR i 2875 S5 20 55000 R i ann. b 1) 4 ol 2% 2%
2009,22(7) :591-593.

(18] ¥#Faki, E 9. Lt IXHk i AT ABO W2 RUAIF 5. L mt BE 2,
2013,35(8) :712-714.

(2017-02-23 Wk, 06-11 & 11 )

A3 i - R

2017 AR I i8R 1S

i R FH 1L 4 T B A AR R S A e Bk ()
i PR FH o4 T o e 5 PR R S R BB A5 AL ()
HTLV 5 il 3% 5 25 5

MBS B ( I
MsREI B (T
f i G

4°C V2 HIRAT L MRAA S B RIS
g DA 1055 s D S SR L B 5

~  ~—

Rh 1fil 5 58 G Al -5 1k PR
MBS B3R T
HIRTUE QRIS S
BARAR ST I RS H]
e PR A 0 3457

T 7 TR {5 A I P
BRI [ A 1M

e i

o 22 A K
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PK7300 4= H 3l il 24 73 #r 28 58 1 RE 8 FH AT 8 A
IE FM ANE IS CREE TG, K 300110)
FEE:BH P Beckman PK7300 4 B 30 fn B 4547 2 55 4 B, 32 B 3o B A 2 40 09 1 f 09 3E R AT #0A

FiE DRE ZeFEMEMLREZRETR T IEL AL SR ARk R KA i N E R A
MNERHE T B 6 MAHk, 5 EH W ATk i E R R AR A KRB % 3 TS, BB IR
R FATH N, 2) (A B dn AT A E KA K RD(-) AR Bk AR A SEAT AR R RBUE 994, 3) 3t 531
AP EHATFARM AT —BMERTRENH L, ER DHIALRENZESHAERLFHRBEE N 1:
40 AR A ML R AL 1:2.5 B H B El A 60 min, 2) B2 A 5 By 2 B3t 3 930 i ABO i B €, Jn Y AR A FEAT AR
I, H B2 I A 5 34>95%,70 7 RhD(-) B 4 fp E R A FEAR A B H B IE 90 539 4 100% . 3) 5 BBk B9t xd, 4 0 45
R —HME>95% , RERMI BARTRE2%, & FHAWIRESE G L CSHMM RN R F 057
MR -BEERTREERAERXEEX,

KB : 2 8 2h B ARG A B IR Rk — B T AR

FESES RA57. 11 XEARIAEE: A XEHS:1004-549X(2017)9-1016-03
Validation of Beckman PK7300 automatic blood group analysis system WANG Xia, PAN Tong, LIU Jun, YANG Wen-
ling. Laboratory Medicine, Tianjin Blood Center, Tianjin 300110, China. Corresponding author. YANG Wenling

Abstract: Objective To validate the applicability and the capacity of Beckman PK7300 automatic blood group analy-
sis system. Methods According to the recommendations of manufacturers and other laboratories, six parameters, including
incubation temperature, reagent red blood cell concentration, sample red blood cell concentration, sample diluents ratio, di-
luted sample volume, determination parameters, were determined. The other three main parameters ( including incubation
time, antibodies of standard serum, dilution of sample plasma) were evaluated with matching experiments. The sensitivity
and specificity were validated by using known blood types and special samples which consisted of non-conformative forward
and reverse typing and RhD (=) samples. The consistency and suspicious rate were validated by comparing with microplate
technique.Results The three main parameters (incubation time, antibodies of standard serum, dilution of sample plasma)
were determined as 60 min, 1:40 and 1:2.5, respectively. Using the evaluated parameters, the 3 930 samples with known
ABO blood group were performed with forward typing and reverse typing detection. The rates of correct interpretation were >
95%. Simultaneously, the 70 cases and 4 cases of special samples were detected correctly. The rate of consistency was >95%
and suspicious rate was <2% Conclusion The sensitivity, specificity, consistency and suspicious rate of the analysis system
can meet the requirements.

Key words: automatic blood analysis system; rate of correct interpretation; microplate technique; consistency; suspi-

cious rate

ABO F1 RhD [fiL %1% ik 1, 2% 1L 80K I 058 H 22—
Rl T i AR 2k A A H i B i RS, HiiZ
B4 AN RGN G, e ) R AU A P R R
RIS EL, I AP 5 43 BT R GEVC L A% i 9370 ) #H DG
SR TR AR XA FEAS I T A PR (%) 3 A6 ) 28 48 64T
FHAETEHIA PR A S2 56 % PK7300 7848 FH 5 BT AE I #f A L
fEHRAE T,

1 MBERHE

L1 A e | R ET M b O o2k % EDTA-K, Pt
41, 1) AT ZEH AR A 680 fl, f44% A B0 Fz AB %%

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 014
NBIEVEE AHCH (1966. 08-) , L, FATHIN , 325 M 4 1L 25 2 A0
KMFST , HLIE :022-27618137, Email ; Yangwenling@ tjbe. org. cn

170 B, 2) BTN 5 .3 930 (il F HibRAs, For A AU 1 023 il |
B #1260 #1.0 #1177 5} AB #1421 ;70 ] RhD( -) bz
ARAERAFE 4 61, 3) v 5ERMIARE . 11 273 fi], Hoh A
#13 011 5] B & 3 724 {5 O & 3 373 f5i J2 AB 54 1 165 {4,
1.2 RASE 1) A ABO Il 5 E B 21 40 ik 77 &
(faTFRpbn i ABO IR AN LT A M) . B MR AW E 2, 15,
20155313 ;3i-A Bi-B 1 B GE B (B BEHTAR) < BV I
AR R 2 1520150919 F2 RhD (TgM) Ifi 8 58 1385 . b
T AR Y EE 2 415 .20151803, Hi-A Hi-B Il B L5
A1 RhD (IgM ) I 9 5 #1350 8] F% 4% #E BT il %5 . Beckman
PK7300 4= F g LA /347 R Gl 18 P3 P4 BT FLAR
Hamilton Star 4= B 3 fill £ 4 ( & 1+ HAMILTON A7) | Ze-
nyth340R FEAR ALK BB TALAR o

1.3 PK7300 & [ B /3T R4 TAERE AR 404l
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FIIIE 43 591 28 43 T 245 T BB 488 S 4 T 390 68 O A o 4l 71
(PT-A PT-B Fi-D KehrifE ABO RN LL 40 ) 248 5 4 il 2%
Sy BC BN AHRE AL Y, 402 3 TR ) 5 e S 3 A N R AT I
CCD FEAZHUT AR 1 25 A ROV AL AT 4, b 225 AR 15 1)
SE S B E BALIRINAS R (+ .- K7) . REGTIRJaREE Rt
FTLFAH 28 0 58 B R bm AR 1) B X 25 B0 A (B O AB 2
(T5E) .

1.4 PK7300 &= AZhimA - RESE | RKESHE
B 1,200 2012 JRIM S E AR W ZR K &
R R LA S0 2 il P B0, A TXHE-A Fi-B Bi-D b
IR TR bR AR SRR R 13 S &5 It ) 3 AN SCAE S BGH AT

i FRT#IA
F 1 PK7300 & [ shim B RG] Fik s S
745 ELE) PN &

1 Y9 B B ] ( min ) 20-60

2 WEHE L (°C) 18-40

3 RAIE &= (L) 10-40

4 FRAR LT 4 BV R B (%) 1.5-2.5

5 FRA I KA R 1.0-64.0

6 B AN (L) 10-40

7 HIESH SPC 0-99
P/C (+):0-99 ,(-):0-99
LIA 0-999

8 TR 4T A v B FH K

9 Pi-A Bi-B Pi-D ARIEHEE L FA K

1.5 ARSLEE PK7300 4 H o ML 50 1 2R G 6 A I 19 240
wE WE2,
Fz 2 PK7300 4= H shifl BI53HT 2R GE kAT 6 A B A2 B0

T e Ca PN o

1 Y9 B B ] ( min ) 30.45 .60

2 IEEIRE(C) 30

3 RN = (L) 25

4 FRALT 20 H BRI R B (% ) 1.5

5 PR I 2 0 R 1:2.0.1:2.5.1:3.0

6 TR BEBRA IR i (L) 25

7 Bi-A Bi-B Pi-D ARIGHE R 1:16.1:40.1:64

8 HESH SPC 0-10
P/C (+):30,(-):5
LIA 0-300

1.6 FRSvEREOE R HINRE xR AL ABO FI
RhD 1fi %15 #0F 5 SOF RRFE (ARG WA HTAsss 45 ) iRy
PRBRARIEA TR, 2 H B A 15 4 155 0 B 40 352 I A 2R > 95%
RIA N AAH .

17—l BeRmm s — Skl A PK7300
4 {4 BT RGeS H AR SE 80 = AR i B bR i %R
FIARAR AT 1 R TR) A AT RN R HEAT LU X ] B8 R A A8
T8 FH PK7300 4 [ 8 ifiL 8 43 HT 28 58 R A GBI 14
AR (KM EIA 1A H) R SRR R Al SE R —5
PEIEATHE—2 AN

1.8 JREfEHr: AT i AR 1 R E A S
FRA A34% A B.O AB 2 RhD(-) , 15 % A ot 42 1,
TR A5 R T — 380, HE = N BRI R G T

1.9 St R Excel 2007 X EREGEATALHE

2 R

2.1 ALEERPBWFAHASEOLG SR Xhi-A Bi-B
FAC-D BRI T AR R IE A 0 AR R 2 K007 7 B[R] 3 15
SR AT, B ITURS I 5% T 4352 1 0 38 > 959% Sy i
oG5 R AR 3,

®3 AL ERBEOFFHIAEESHIL0 L

SRR AL TERGE AT BEE B BRI (%)
Hi-A Bi-B Bi-D 1:16 200 100 0 0 100
B s R 1:40 200 100 0 0 100
1:64 200 100 0 0 100
FRARMEARIE 1:2.0 200 199 1 0 99. 50
1:2.5 200 200 0 0 100
1:3.0 200 191 9 0 95.50
WFEIE (min) 60 280 279 1 0 99. 64
45 280 279 1 0 99. 64
30 280 250 30 0 89.28

2.1.1 Bi-A Bi-B KPi-D brAEPLMGERREE SRR A 3
AR B PLM TSR 1:16 .1:40 A 1:64 X2 %01 A bR
ARUEATHREN 3 FRAR R EE AR DAL TE 09 )2 IR A %4 >95%
2 R NI SRR B A SR AT E 1040 4R AR
AR LT BRI

2.1.2 PRARMEHRRE AR 3 FASRIRR A i 3% 7 B
BERD 1:2.0.1:2.5 } 1:3.0 5 1. 5%br AR5 20 40 M ik A7
FERD X CVHNIMBBRA HEATAG I . 3 FhARAS i 5 7 e B 1 A
BRIEAR 434 >95% , (HAH LM = MR AR B N 1:2.5 BYH
WS S AR W TRA TR SRR R BE O 122, 5 AR AR R4
M3 AETRRERE

2.1.3 WEEBIE SRR 3 AN F M E B E ED 30 min,
45 min } 60 min 5 1. 5%ARUERFIZL A0 M (1 :40 AR i
i BRI R M AR B 13 122, 5 AT DU IED S % © 00 i U b A
HEATRN . S92 B 1) 4 30 min B2 IEHZ ALK 89. 28% ;
B 7 At ] 4 45 min A1 60 min AYFI2IE B3R R 99. 64% , %
JEFNIFF R 60 min Xof A S5 56 2 46 0 2 15 19 & AR
TR T #32 R E . ST U LIRSS R, AT br
HEMLVE RS 1:40 FRA MK 1:2.5 LW E B IH 60
min FE AR LI H RN A S48

2.2 RS R SUE ARG

2.2.1 FESE X ABO Jz RhD Ifii & E 16 3 930 {3 kEAS ik
17 ABO 1 RhD 5 BRURHM 45 A ) B4 12 4 152 B )52 1E
FH>95% (Hih A 1 98. 84% B %I 98. 66% .0 %! 98. 49% K
AB #199.53%) ,

2.2.2 REUE  XTE AR A RFRER AR (35 R G0 R 1
FEMTHIN) HP & A, B LHAMIE KA 4 FIF RhD(-)
FRAR 70 F3E1 T ABO Al RhD 2, 255 4 B IE R ARFF bR A
A 3BIGER B, 1 Bl BN B WHIFR AL N B
A1, ABO 1 RhD HIZIERIR IR 100%

2.3 — Mk KT SRR SR

2.3.1 SRR S ARk T AT
A, 45 R s PK7300 4 @ 3l i B 43 57 3R 5 00— Btk >
95% 25 R IR 4,



- 1018 -

424 A 2017 4E 9 A 5 30 %8 9 M Chin J Blood Transfusion Sept,2017,Vol.30,No.9

Fz 4 PK7300 4 H sh B 0Hr RG0S5 o ik He X 45 5%

o PK7300 (GRS
LioaUlE e - —
EWEC EFR (%) IEFEC IEFRE(%)

d1 349 344 98.57 349 100
d2 192 190 98.96 192 100
d3 256 256 100 256 100
d4 88 88 100 88 100
ds 171 169 98. 83 171 100
dé6 173 172 99. 42 173 100
d7 173 173 100 173 100
A 1 402 1392 99.28 1 402 100

2.3.2 ATRAEMINRE KO E RS 0 AR A
PK7300 4= [ 3l 1 54 73 B 58 48 547 P UK, B AT B8 R K
L. 22%4F 6T FARW AT BB (] K S H T BER<2%) , 45
WS,

F 5 PK7300 £ H s 55381 2 50 i B AR e PE g

B e EWE ARER
gy B TRRRC g T O

I %Y A 3011 2975 36 0 98. 81 1.19
B 3724 3 666 58 0 98. 44 1.56
(0] 3373 3 341 32 0 99. 06 0.94
AB 1165 1154 11 0 99. 06 0.94
Ait 11273 11 136 137 0 98.78 1.22
3 e

N TR ARG 255 SR 1) 1 -5 5 2 DRI I Al 1L 2 4 P T4
Bl R B AR 1 & T, 2R 3h Ak I R I R G5 4% 32 7 R
AEL I I AR of P A i ARG 2R G5 22 S P, T R 5
F SRR BN B AR BRI S E R, AR R A 56
RGNS e FH 285, L) A % i 28 03X ) 7
P REPEAN G —  FRA e IR [ Y A bR o 2R B S R BT
A A A0 A2 TS I8 35 AR B 5 R ST 15 e )T b
I 24568 10 B A 2R G R AR AR v ARSI R S R AT AN A
BN o Ak, il B R BRAE (2006) ) P Ml sl S B 28
JEAR A B (2006 ) ) ) B i3 45 AR RV BURE (2012) )
A B HE IR D 2 A0 G 00 A P 0 8 5 i AU T T 4R
AffH,

Beckman PK7300 Ifil RIS 50 9 T, % T HAh ST
LA S EAT T HANFIEAY AR P& AR 5256 28 1) SE PR
1 O B A5 A e RO HE AR DL IV 0 T B A AR I S 7
JBE KW B IR 7E N Y 3 0SB S B A T T A A B A, LABE
2 R G5 1K BUAR S 56 2 K v 2 A7 A e

Beckman PK7300 )46 I J5E 2 2 456 T ol L AR A 2 1) Bt R
Prik e iR BT LA | SN T8 R 5 s ]
ZE TR 21O ARG 1 o — S B R, AT HC R R, TR AN
LB N ) E AR, RIESH RG] ZIEHEN
T 21 20 LRI A 21 200 B e Sl B 350 1. 5.9% 21 4 a0 3¢
SOPRUEYT LI IR A LR 1 1A FERE T X AR M B
BEREPATHAIA . 455R 1:16 F01 1 :40 477 355 iR 6 2R, 3041

1 30 B A T R N A 3 N B 4 T 4R AR A
LA E 1140 1R R AU G TR REBE . ARA I 2 e B e 45
B2 5 75 0 R BRI 25 SRR, STRANEED A i R A
BEREAIA (<12 1. 5) , IRk e i A vy 5 55 40 400 o et
REATK T RE 5 ST 20 M PR T A AP T R AS 58 4 T M 3 7 R
B (>1:3.5) BU A 1A%, F Be R B R Lb A DC i (i
AL P B RS B , 20 5 S0 DL i i
RRATHERE 1:2. 5 AbRA MK B AR RERE . ok af A 2
PP FRAT R PUIE B ] 45 min F1 60 min (93] 35 E R R 4 >
95% , AR 45 min ] LAGR AT S0 1) 1] (R 3R 7125 3 60
min FFNFE M L VRCRI () AR PR T AR S 30 = e 32 | o
FEM 60 min VENAE MIFE A

XML T 3 930 f3bRAs 4 i) iE R ANSF & 70 5] RhD
(=) SRR RARA A T RE RV AT BT, oA H B0 3R T 7 HL R 52 1
R >95% , WKL R G RELE PR RERF SRR T ik
BIZSR, PK7300 4 [ S8 44 2 455 b 2 19 R 25 A7
LI X i B 7] & BRI 25 B IE A R 100% , 1Tl PK7300 4=
B 21l B 5347 3R G IE A KR 99. 28% , 8 Z B () 22 BE IR
15 BRI AT R B T T T B 3k 55 8 42 1 S i FL
TFN R T I AR R EEE T, X ACh T 10 BE 2 T3
TR T TR RS, T PK7300 IMLEA3 B RS se A
AT T4 AR R G, FEREXT S5 EEE AR A 1 < vl g™
RS SR T4 7 3R N A A T R Bl A 73— 26 9 il
R 52 AT bk A

ZE LR KR F AR LR = A B I 45 A
A SEBRIED, T 58 M T PK7300 4 A sh i A RS
ARSI FHRTAORA A, IR S HC i S 56 2% 1 FRUAGH 25 45 B9
WA — R G A SE 50 2= 10 S R v, AR
PRI R 2Z AL 2 AT A 30 A2 1 B[] e o 250 46 0 2R 456
HIPL T I RE S AT AL RO PPAS BN, W7 ELAS YR D 2 v 4
TRARASECR /D, AR BT T RS RE A HEAT B TR0 ML BG3IE

2 £ X
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R AR LN AR D8/ £ 5 Nk BRI/ N e T T R B

Hdhd FH EARS(FOIHEAARER, LK 5 266033)

FE. BN F R AR D & AAE (SFTS) & # M /MRS E By A T i F e 8y %o B R, V488 I R
o /NREE Y AR IR, TR RBEARKRAYD, & L7 R #AT /AR R E 85 30 ] SFTS & & K B 5 4
F,EPFENT B, LW 130, FHER 5755, BB /MR E R E & PT APTT TT & {4, 24T i i i /b
W I B A okt 3l 6 BRI O 5 I /AR R BT 1 h AR iE JE 24 h AR JE] ot /AR B9 38 3T H PPR A8 CCL 3 af /s
WHAERR, GR Hah/MURE AT b, B R E MR 24 h JF B/ R B E 9 8 Am, APTT T B ] B 28 %8 42 5
M B A NRA B S R E AR T, &k SFIS ExfrEm MR )G, By e 2 K #;
WA o AN AR S R B B S ot MR R R TR, B A B AR fe vk M L T Ak SFTS A /AR fr vk
FRHEBRA® M,

SRR A A R D 4R AR /AR T R

hE4 S .R457.1 R331.1743 X EkERIAED : A X EHES:1004-549X(2017) 9-1019-03
Curative effects of platelet transfusion in patients with severe fever with thrombocytopenia syndrome
Jingjing, LI Jing, WANG Mingmin. The Sixth People” s Hospital of Qingdao, Qingdao 266033, China

Abstract : Objective To investigate the efficacy and influence factors of platelet transfusion in patients with severe fe-

CHEN

ver with thrombocytopenia syndrome (SFTS) , and provide theory for clinical curative effects of platelet transfusion. Methods

Thirty SFTS patients who were diagnosed and treated in our hospital were selected. There were seventeen males and thir-
teen females, with an average age of 57. 5 years. Comparing the changes of PT, APTT and TT after platelet transfusion, the
coagulation function of patients were analyzed. The platelet counts of per-transfusion one hour and post-transfusion 24 hours
were tested. The effectiveness was assayed by percentage platelet recovery (PPR) and corrected count increment (CCI). Re-
sults Platelet count was significantly increased after 24 hours of platelet transfusion; APTT and TT time were significantly
shorter. The platelet transfusion efficiency results showed that with the increase times of platelet transfusion, the efficiency
was decreased. Conclusion After platelet transfusion, the blood coagulation function of SFTS patients was improved. With

the increase times of platelet transfusion, the efficiency was decreased and the inefficiency was increased. The non-immune

factors may have a major impact on platelet transfusion.

Key words :severe fever with thrombocytopenia syndrome; platelet transfusion; curative effects

KILEMIE D25 BT (severe fever with thrombocyto-
penia syndrome, SFTS) J&—Ft th & #A0F: ML /N d sk 2 25 5 AiF
i JE WA % ( severe fever with thrombocytopenia syndrome bun-
yavirus, SFTSV) 5 ;& AHT K AL GG , 73R E 248 T Hi X )
KN AR, 1205 VAR A VA0 L il /R s D 2
JUE f Zh BB 8 G RER L i R E T 24 BT
RERERSSE TS G AL R, AN 2. 5% -30% , P2 12% ,
O 20 Ay e 5 R T A e e o 7 e ) A FRATTE e AR
S3HT SFTS F8 & i M /M S 2% U AR 224, 780 1L/l
ST AR YT ABCRIT AT REAFE IS R 3R S 412 i 1 PR i/ AS B
ISP R IR B T

1 ##57HE
L1 WFFERR AR T AR S ANA B4 A BBk /i oAb 25

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 015
ABFYEE R (1963.04-) , ), AR PRI, B07, 0L AT 54 &
Uil , 2N I PR i I B 2 B 5, HRL A 0532-81636789, Email:

wangmm1963@ sina. com

AHEBEIATERI (2010 RR) ) 4% 2013 4F 1 H-2015 4F 12 A%
AREEHHIL, HEZIRTT Y 30 ) SFTS S NIt 4, 4541
FHA B R s /MRS B B R RIS (<30%10°/L) , T AT
M/ . e B 17 ), Lotk 13 401, 4% 27 -84
BV 57.5 % BB ABE A X AT & 8 LA BERT
PPl A BE A AR AARAE LB AR TS B | IR | I 25 S A T
BRI T IR A T 3t

L2 if/MCRIE RS R S G s 2445 ABO i
RIFC A 25 A0 SR /MR I/ NSRS 25 45 45 I R b o
R 1 ANEIT BT S M/MRECE =2. 5% 10" /L, HdE iR
A FRA I Y 4 ROR ) il 2 A g SUTRC i 8, AR 1 AR YT
i AR R B BLTE 3045 min PR,

1.3 WERHRAR K/ MR FE SR I SR SYSMEX XN-
1000i 4= H 3l M 38 43 A7 4G R 1 /SR G 78 T 1 h R R IS
24 hiy A R L /R B BCE: , S8 L/ TR ( percentage
platelet recovery, PPR B PR%, LI F fai#x PPR) Fl4i v 5 I
JINHR A TEXE B ( corrected count increment, CCI) ;2% A ACL
TOP 500 4 A 2 il Bk AU 5 1L /)N i i 3 T 96 I, 1l JA o) (1]
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(PT) , TG AR 53- B AL T35 T EsF [B] ( APTT) 88 il g EF [] ( TT) |, 33
1T LB T
(B e it /INRR = A i/ N/ L) x i 2 (1)
AL MR EE <2/ 3
(R S5 AL /I 55— T /B 40 <k i AR
A 14 1L A B

It =K (kg) x70 mL; (AR EF (m®) = 0. 006 1x &
FH i (em) +0. 012 8xHBH K HE (kg) -0. 152 9; %75 24 h
PPR>20% 3K CCI =4. 5 Jy I /R i 78 %5, 7 W h i i
1.4 S0 SRA SPSS20. 0 #EAT 4014007, i Wkt
FHBI B RIS (hxs) Fom SR H ¢ A0 50, T B0 RER H XK
5 ,P<0.05 NEFH GRS,

PPR=

CCI=

2 H#R(E1,2)
R /MR TE TS A5 U bR E AR

n MUME (x10°/1) PT(s)  APTT(s) TI(s)

I/ VREREERT 30 26.6+9.0  11.6+1.5 48.5+12.5 23.0x8.1
M/MEEE 30 47.5£14.9*  11.4+1.3 40.7£13.8% 19.324.2*

o 55 /NIRRT VE T FAE ¢ AH 0 -6, 57, 2.28, 2.23, 1124 P<0. 05
F2 o M/PHEEARCR L

JLIRNY L RERY S 1 AR T A ARCR(%)

<3 22 0 22 100.0
=3k 6 2 8 75.0*

#X?=5.9,P<0.05
3 g

SFTS J&H1 SFTSV 51 0357 & A% Y, i B B 2= 35 1k
RIFYEE . IR 2, BE EEIGR RN &M, iR
ZAE 38C LA L FmH Rk A, WGk 40°C DL B, AR LB E
KRB D ReE S, D BURE R fEE, o 2 E IR
YEAETT, S A AT A B AY R B0 O i /AR, 140 R
R, ABFFE il T SFTS i s kit )y B, B8 N
XHIE SCRFRIT , PR B 8 S ot s/ N B R (<30
x10°/L) W, T AT I/ MRERFEIRTT . BFAR4S  BR i
TEIM/NRS BB I /N ARCES T B Sk B it /DN X BT AR 95 1
AL H AR, T AR 1N B 2 A 7 ) LA | 1k 1 S
P TfE™ I B B I T BE A9 APTT A1 TT B[] & 25 45
&, UL R BRI D) REAS B 3%

I/ i 73 TE AL ( platelet refractoriness , PTR) J2&: 35 8 &
F/D S 2 YR TE R A BENL ABO [R) Y I /NS I R 4 1
FEHR WL | /IO TR DA AR 5, A I T 23 R
5 A I/ AR TE AR NS B AR %, CCT AN PPR A A EiE &
BT R MR T N R AR %2, E R R
PEME R AR et R e M R 204G ABO I Y
A4E  HLA HPA Fifk, A BHR, 25080k Bhoe BoR,
[) o S A B 8 S v B PTR 1) 3£ B2 LA, I/l 2 1T HLA T
JEUFT HPA HUJRAE PTR (9 S e pIL il ke EZEVE T, MR M I
B, A Ay [ o S A i T 5 A2 i 3 LA 7 A [ o S 1 4
P8 SN T 350 PR, 108 11 I 908 ) ot 1) 55 T [ o 32 11 7=
A SRR, (EA RIS S A 22 VR i 1 T F IS8 A 45 11

BE T 12, 2% B E RERS 72k HLA [FAp e
BEARTIF T Hp S B0 A4 Bt 2 S8 1 /DA i 1 R AR 14 22 | /AR
WTEA ROR TR, TORCR R TRt TR E 2
TEAH R AR G 7= A S B/ MR BB IR T8, 51 PTR M9k
GE M R R AL A /N R A3 o Y B ML L R
M PRI & U LR RN AN R B oR, K
PIETIE PTR 19207 FE R P2, & AR 45 5 J5E B IR e B
TR/ INVH 110 2 AR Ja% e 0 1t /N Al 2 8 T R A i o
PR, IR P 2 28 G0 17 3% 30 6 4 7 A 6 8 1) o /IS £ 1 /)
MR 2B A7 W0 4 4, TE RE G £, £ 2% TR BE A BE 5 R
PTR'™"' | SFTS I RE I E T K, Z 48 H DI gk
345 T REAE T S PTR A9 2R A R, 78 I R 1 AR
TRTT IR , ks AR /N TR A Wl 4 i v B, s
R A B 22 00 T Al R A Al o e vk I R B v
TERE, 4 e i 0L FET 309, 3 24 488 o ot/ A, 4 v a0 AR K
SEC Ny G

& % X #t
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sociated with platelet transfusion refractoriness: a case-control stud-

iR -
G0 /AR BV AR L YOS S /AR AR S 4 R 537

AR HREEY kAR B (ERPUNE O, WAL 2 430030)

FEE BB AR QA ok b /N AR $ O B B R A AT LN AR R R A 5 AT, IR
K Ji B AR B B R X % R vE i /N AR IE R AE /D AR R R AT (PTR) B9t AR A A AT /N AR R O A, b o i /)
ML P M B 2 R PAKPLUS X | & 34T dn MR IR 58 . SR FE0F 0 o ANRFUIR P AR AR 115 4], 3 o 4
HLA- T 2 69 4] (60.00%) , i-HPA 3 ] (2.61%) , %i-HLA- T 2 #247-HPA 43 1] (37.39%) ;46 1| #i-HPA i P 47 A&
S — i NRBEAE B R 22 191 (47.83%) , 2 4 GP 1T b/Ia 6 1] (13.04%) , 4t GP T a/1la 10 ] (21.74%) ,
PGP IV 6 11 (13.04%) , % /i /MU FE & B 50K 24 ] (52.17%) . £51® #i-HLA- 1 #247-HPA J& 5 B 70 &
# ok M PTR o £ 3 B &, fn /N AR (R I o7 O 1 AR o /N AR B i o i 4R B8R, 32 8 /AR B R R

SRERIAD « o /N AR i T TG A5 /N AU 1 5 o TR

FESTE S R457.1 R331.1°43 R781.6"2  XEAFRIAAE:A  XEHS:1004-549X(2017)9-1021-03
Detection and analysis of platelet antibody specificity from immunologic platelet transfusion refractoriness hematop-
REN Ming, CHEN Guoan, SHEN Gang, YANG Ru.Wuhan Blood Center, Wuhan 430030, China

Abstract: Objective To screen out immunity platelet transfusion ineffective hematopathy patients, then make a exami-

athy patients
nation and analysis of platelet antibody specificity respectively. Methods Solid phase agglutination method was used.Platelet
antibody screen was conducted on hematopathy patient who received transfusion platelet repeatedly and experienced platelet
transfusion refractoriness ( PTR). PAKPLUS kit was adopted. Platelet antibody identification was conducted on platelet anti-
body positive patient. Results A total of 115 cases platelet antibody positive specimens were screened, including 69 cases of
anti-HLA- [ class (60.00% ) , three cases anti-HPA (2.61% ), anti-HLA- I class and anti-HPA 43 cases (37.39%). A-
mong 46 cases of anti-HPA positive antibody specimens, 22 cases were single platelet membrane glycoprotein antibody
(47.83%) , including 6 cases anti GP Il b/Ill a (13.04%), 10 cases anti GP I a/1Il a (21.74%), 6 cases anti GP IV
(13.04%) , and 24 cases mixed platelet membrane glycoprotein antibody (52.17%). Conclusion Anti-HLA- I class an-

tibody and anti-HPA antibody consistute the main factors to cause hematopathy patient immunity PTR. Platelet antibody de-

tection can provide guidance for clinical platelet transfusion strategy, and improve platelet transfusion effect.

Key words :platelet transfusion refractoriness; platelet antibody; hematopathy

i T ALR ML/ MR I PR S A6 7 IV S 4 ) o 2
FB, /N i O S R B AR R R A T AR AT
Kt e A, IR AR 2 M i e s i iR TR R 2K
LR /N A, B S B a0 BR Fi TR TE AL ( Platelet
Transfusion Refractoriness,PTR) B 5k § MLVA T e % UL 1Y 5
MEMR]E, /MR FIER ( Percentage Platelet Recovery, PPR )
FI LIRS TE 3 f11{E ( Corrected Count Increment, CCI) J&

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 016

* JEg It H U A AE BRI H (WG12B04 ) s #3L [R]85 — 1
oy ATBAEYEHR BREZ (1969, 10-) , 55, EALHN, ELENF MR E
SRR HLE 1027-83641391 , Email : 727098249@ qq. com

LRI IR PR = 40 /I8 A A TR0 2 A ZE A HE bn .
& PTR YR A o0 AR S e P G v 2 K2k, AR e
R EAE /MR TR A BCRLAE | DIC M A A 3 i
T AR AR A | G DA 3R N S BR AN 7 AR T LN DG A
PN St MR ST o AT I AR L it /I i TE
RO L R R AT T IR A, B BT,

1 ARSI

1.1 BFFEx4 gk 2015 4F 1 H-2016 4E 6 A R EIN& K
5 o FEOA TR R G630 , e PR L it /AR i A TG R%, LR AR o
Ao JfIL/INA A SRR TRY 3 BH 4 | 28 /N B A O Az Sk B 1 R
FH 15 4, i B 30 N 2ok 85 A AFEHE 2-89 & (i 4L
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EdE 42.4 ) 5 /MR JGRL AL/ MR 5 1 h PPR<
30% ,24 h PPR<20% ,8% 1 h CCI <7.5,24 h CCI<4.5 N¥|E
FRifE,

1.2 A5 /R % e N & (PAKPLUS, #it5
3003617) , Ifil 7] #4704 K6 90 328, 7] €5 ( MASPAT Kit, #tt 5.
8000225046 ) , IfiL/)M 7 12 44 i ( MASPAT Screening Platelets,
5 8000229746 ) , 1M /N WL 35 7% £1 40 M ( MASPAT Indicator
Red Cells, #it-5 8000229441) , fHREFHR{L (TECAN) , FIAEAR
( Eppendorf, F2[E ) AR ML /MR 435 i 2 30 i b e 32
P A TR AR, ARSI/ 1 ANTRYT &, A /DR EL
=2.5x10" /L, M/ MRARTEIRBE K 22°C B GRAE

1.3 ¥ EHFEARR 1 mL % T EP 5N, FRIE 4591
B~ 20°C VKA ARAT

1.3.1 IM/MEPUATEE B MASPAT Kit ffL4c, 5, %
BHP X6 B8 2 B P BB L, AR LA 50 L I /N A i 26
A, 4% 10 5,50 g B0 S min, TR, INPESIBEL 3 K,
BINFWoRANR A, AFLINA 100 wL LISS, 843 310
A 50 L %7 ) £ IR | B R B e B,
F1, 525298 57, 37°C 23 50 35 min, BEIR PR 5 RIn+, s B
JA 50 wL BTN TgG F1 50 pL FE/R£E40A, Fe iR 205 200 ¢
B0 5 min, FIEFFC RSG5 R, 5B e br e B 15
TN S AT RO LR ;. SRR . FER I aniags &
IR AT RIS HE . B . F8 R 40 4 SR 4 T S B FLIEE 36
SIE BRI, PR 0 55 BH M 2R BRI S /MR
BUlAs, B PEF R B I AN & i/ MR BT

1.3.2 If/MEBUAK T B PAKPLUS i fLAR, 4 5, Al -
G1 N BIPEXTRE HT (H2 Sy BH X B, B3 1L 250 wl PeB T
YEW, 2R 5-10 min, AT, FBEW SD 3+ 1L 4% B [T A 7
YRR NG o AEFLINFG BELF A IMLYE 50 L, 5558, 37 €8
S 35 min, BUH BT TR 4 YR, BRI SD 100 : 1Hs Bédi-
IgG, Br2s AL, AL E R BERIPT-1gG 50 pL, FHE,37 C 30
min, BT, Ve 4 . 0.5 mL £ 8Tk % 1 PNPP
WA, HHE Y thii SB 100 : 1568, 2 B 4L, LN #
FBEHY PNPP 100 plL, = E#E6 30 min, 4L 100 wL & 1R,
25 F4L 200 pL 2 E , BARX L 8,405 nm $2{A, 630 nm 2y
SR K, S5 R (BPEXT R LA ME ) x (2) = Cutoff
{H,0D {H = Cutoff {EH 2 A BHME:

2 HER(FE1-4)
T A R A AR (n=115)
n F R LE (%)

AVHRLAN A I ( AML) 47 40. 87
THAE RERHEFT M (AA) 30 26. 09
BB AR R 45 RE (MDS) 17 14.78
S0P IR T 4 ML P I ( ALL) 9 7.83
T £ R 4 3.48
7 M It/ AR 1 529 (TTP ) 3 2.61
2 PH A 200 L 1 A ( CML) 3 2.61
2 RN BRI (MM) 2 1.74

R2 115 G B LR 3 A

BH 1 % Wi (%)

B4 -HLA- | 69 60. 00
Hi—Ji-HPA 3 2.61
PU-HLA- T +Hi-HPA 43 37.39

&it 115 100

&3 46 ffl HPA Hitksrk
JIIRANY Y e e S i FH PG5 BAME R (%)

GP IIb/1la 6 13.04
GP la/lla 10 21.74

GPIV 6 13. 04
GP IIb/MMa+GP Ta/lla 6 13.04
GP la/lla+GP IV 5 10. 87
GP lIb/MMa+GP [a/Mla+GP 1b/IX 2 4.35
GP [Ib/MMa+GP 1a/Ma+GP IV 3 6.52
GP [Ib/MMa+GP 1b/IX+GP IV 1 2.17
GP Ta/lla+GP I b/IX+GP IV 2 4.35
GP [Ib/MMa+GP 1a/Ma+GP 1 b/X+GP IV 5 10. 87

R4 /MR VRS I/ MU B A G &

IR [ERER Lk FH (%)
<3 9 7.83
4-7 37 32.17
=8 69 60. 00
3 it

ML/ INARC A X5 LV S5 AN T e i Sl iy k™) mT L
FAR s/ £ 3 1 ™ I R ORE BB T3, {H PTR J2IML/MR
SCRERIT R 1 AR B R ) ST R HE PTR 0]/ EL A
Syl PR M 1 0SB URAR 5 i /IR i T
Jrte B EERAE R H R, AR E R IR L W /MR
it R R MO | DIC | JRNE Bk oA | 3 i T 40 AR A 45 A
PER FIEAR B E AR G T e RS B 152 e Hi
P R R S e PR LA 3T ABO $UAA I /INHR AH DG4 4k (-
HLA) DRI/ MRS (FT-HPA) | SegstEhiicne
IR AH LB I/ N 25 G A BRI/, DA T S /)
MRPTVR AL VA P9 4 10 YR 006 2 2R 48 35 ok, 5 380t /I A A v S
R BIE PTR IR Z N HLA- | 25hiik A R % v S
JITA S E R 2 1Y 80% AT s IR 11. 7%, Rk o HPA
Pifk, LG PTR 495 FTA A 1.7%), 21 10% 1) PTR
HBE A I HLA F HPA $ik,

FRATTR FH B AHBE ARV L0t 115 8] i /N AR BT A s A
FEPERRA, o — R8T GP ITb/Ma . GP [ a/Ma,GP
[b/IX .GP IV HLA - T Z&H0 B 42300 X5 1 /R B i i A 74
250 BR , B —Bi-HLA-T ZEHiik 69 B, (5 Lb 60. 00% ; Fi-
HLA-I 28 5H0-HPA JRAHiA 43 41, (5 HE 37.39%, 115 f4i i
FHHA 112 BlHT-HLA-L Z5B0 AR BA M , BHM:2R 97. 39% , & F [
PR SCHRARIE 1) PR 2360 43T HL T R ) B A AR TR BF 5 % 42
S G M /INER A R TE A MV R G R IR R E R
82 L2 R TE /N, A B /N P A R HILA-T 2841
JE BILAARZS Zp %k ANIEE i /Nl ™ A HLA B ik, SOk AR 36 4
TEIERR 2 04 /N AT LA R0 /> HLA R 77 24
TBAISRAT 18. 9% 1 B35 237 A IR G gge , vl e i e B 2
TEASETT MR , o 2 1 I 0 A 8 1 i /A s 3
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55 A R Rh G ge | 13 A I/ N R i, 5 300 /N i
TeaL, WeAL, B P L/ INAR S SR TR A I S
SR R i L/ NR 25 5 R P2 AR ABO DLAMLIE , &
B A B TR, 1 /N BB, A SCHi-
HPA FLRBAM:L 46 4], B2 40. 00% , 7] TLi-HPA 25
etk PTR BB 2K ZK . $i-HPA A0 Bl kG 38 &
FFL-HLA Pk — K E B Im R E X, Hiia 33 4
HPA Bt 5 1o 1 3 oA N i R R ST T b e, o B i 28,
HABEGPT1aGPIba GP1bR I CDI09.GP IIb, Ma %,
PR 2 850 245 e HPA-1-5 FI HPA-15"* | A3 46 fil4-
HPA FHPERRAS | B — P I/ N SO 2 LB A 263k 22 41,
e 47.83%, 7y WL GP T a/lla 10 ], 31 GP I b/Mla 6
B, 40 GP IV 6 fil ; Z2 70 i/ MR BEE R iR R5 24 61, A e
52.17% , Horp B 2094t GP b/ Ma+GP [ a/ a6 1, 5T
GP Ta/Ma+GP IV 5 4] 41t GP IIb/Ma+GP [ a/Ma+GP I
b/IX+GP IV 5 6, B0 &R 43 S P PTR A IV A8 8 LT
WRZ AR E A YU M EL R — bR, R F RS
L AN ot 2 DO | WANY T B G 8 R K % e o
JRIRZ — 2R HPA (56 R B A B 1 e 22 80k, AR b
Ktz AR 5 5 R R R G RN, R 22 Ui e I /INB 7f
8 GP B J5 38 32 1 7 7= A [ B g 2 e B AR, 3% 2 F g 1
PTR 7= BRI/ o B A i ki 2
PR PGB A P It /IR 9 7= A AR v, B Y 5 53
PTR™! AP d: 3 kB LT F BI85 H 7. 83% , i
0 4-7 WA K 8 IR LA 135 i L i ik 32. 17% .60%

R 1 FR  ASCEEEYAS s 115 Bl PR T /N
T TE AL LI/ N B A 7 ARG A 194 I Y 7 BB 3 ST 9 X
% H B 25, AML, AA MDS HERT = 07, 20 51 5 1t
40. 9% .26. 1% .14. 8% , "F- 1 Z 5 h e 30-50 %, 5 SCHik
WA XS A TR A0 AR 25,
M/ R BE 1, 8 1A 3 A P /N AR 5T 0 1 35
R RIS T 2, RE BB E T2 WA /M, b 5 7=k
M/NRBLAARE . X2 20, JCHZ B AML,
AA MDS F59595 04 1L 006 S8 2, LR AT I /N AR T A4S T o
B REAC SCICAIAR A AL/ MR T DA, AT ek S PTR
.24

H I R b 4R 224508 5 e 1/ N B A% 1 ABO I
TURE G AN /N A S0 A A I 5 38 SCC 7Y ) 2 T B0 G e
PTR (9525 K, X5 T I V800 S8 2, A 10 75 2 22 Y 1 1 /)
M, Fo A g e PTR WL i, FRATTEE BOKE /MR Bt
KGN A Ay I/ N T 194 RAG2 , SA s AR L/ NS A v 4

MU HE . 2B PTR MR Q5 /N A AG I B 1, 1o DA
B A B RO I/ ) DR A5 D5 TR SR B /A B
A BRI AR B RS /MR R ] g PRAT i i ) 3
JEEAE 3K BB 2R ATl S A A A B L /N AR S T R BB
W ABGE A B B S TERCR™ . R B3 i/ BT A A
T BRI — 20 S ORI, A HT-HPA LA, i vk
P SUBRC R B /AR 1, T E-HLA- T 2R BT BR 1 ik
FEAC ORI & /MR 2 A1 38 15 R AT RE A8 6 25 1 400
ML/, 2% RS 3t DX 3 ST/ A 32 R AR 2 BB
JEN ST LR A AT A A /NS T , B
AN, TR R 3 € N N 1WA T €

& % X #f
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1A 557 AR B 1 5 R H i A8 5 i 1R T P B9 AR

G ESE 27 e X

peokA JEKE (JEITEZXBEWBER 2T KR Mk, me H1 361021)

WE B KT me® ) H(TEG) xHalfi/e Al &4 MRkt iyss & X, FE BB E 2014 4 3
A #2016 3 AKX FEXNEM My 6475 Kb B2 122 6] e h B T A My EH 5760 A4, R
J e ot P9 AR 5 TR by A 65 IR B 41, PhAv 2 41 A it n R OB o 4 TUAR AR B ) B &R AR AR AL, B 45
MR mmE R M ENTERA ML BN 2R, R EWME A4 B4 &K AT APTI(s) \PT
(s) .FIB(g/L) #a TT(s) & F 34 &K F (35.82+8.58,34.82+8.58) . (12.22+2.57,13.22+2.16) . (2.82+1.33.2.56+
1.25) A1 (15.49+4. 01 14. 623. 85) &0 te Fr f 7l 7 91 B B0 % (P<0.01) ;A 41w A% L J5 #F 4% % 66.7% % T B 41 Y
47.7% (P<0.05) , Tl 5 A J& ¥ i B 18] (30. 68+22. 76) h A3 FL % 15. 8% 1K T B 418 (39. 73£25.59) h #7 32.3% (P<
0.05 2 P<0.01) ;A % &3 TEG 4l 8] 47 M8 dn g oY BE M 5 73. 7% 5 T fn 4 S5 0 By FE M 5 28. 1% (X* =17. 36,
P<0.01), AA MY @, A AL (U) Mt H (mL) 66 F E (6.93£5.16, 700£604.53) # BT B 41 (12.38+
9.01, 1032. 86+846.56) ( P<0. 05 3 P<0.01) ; 7 i /N (3697 &) A4 I3 (U) (0. 89+0. 80, 16.31+12.80) & T B
241(0.3720.77, 8.69x11.85) (P<0.01) ,A Z1 A L & B1RT B 41, 458 TEG T4 bt 48 5 6] 45 5 A HfLig A
Wy o i E 7 B R B R E R A FUR O A A R

KGR A2 1 647 5 o o 38 AT

FE S R457. 1 XEkFRIRES . A X EHE.1004-549X (2017) 9-1024-03
To study the effect of the thrombelastogram to the patients after blood transfusion of traumatic hemorrhage 7/AN
Yan LAl Dong ,DONG Wanni,LIN Shuting ,XIONG Yongmei,Jl Changfu.The affiliated Hospital of Xia men Medical College,
The second Hospital of Xiamen, Fujian 361021, China

Abstract: Objective To study the guiding significance of thrombelastogram to the patients after blood transfusion of
traumatic hemorrhage. Methods Totally 122 patients who were treated in my hospital after blood transfusion of traumatic
hemorrhage. A group had 57 patients who were guided by the thrombelastogram results, the other 65 patients belonged to B
group. Compared of every index which were detected by thrombelastogram and traditional coagulation inspection.For example
the positive rate of coagulation disorders ,the prognosis evaluation before and after transfusion, the quantity of transfusion. Re-
sults  After transfusion, the levels of the two groups’ thrombin indexes about APTT(s) \PT(s) FIB(g/L) and TT (s)
(35.82+8.58,34.82+8.58) . (12.22+2.57,13.22+2.16) ,(2.82+1.33 ,2.56+1.25) and (15.49+4.01,14. 62+3.85)
were better than before ( P<0. 01) ; Compared with B group 55. 4%, the improvement rate 66. 7% were higher( P<0.05) ,but
the bleeding time (30. 68+22.76)h and death rate were lower( 15.8% ) (P<0.05 or P<0.01). The patients about A group
who detected by thrombelastogram had higher positive rate 73. 7% of coagulation disorder than the patients who detected by
traditional coagulation inspection 28. 1% (X* = 17. 36, P<0. 01).The usage amount of red cell suspension(U) and plasma
(ml) (6.93+5.16, 700+604. 53) were less than B group(12.38+9. 01, 1 032. 86+846. 56) ( P<0. 05 or P<0.01) ,but the
cryoprecipitation (U) and blood platelet ( Curative dose) (0.89+0.80, 16.31+12.80) were more than B group (0.37+
0.77, 8.69+11.85) (P<0.01) ,and the quantum of transfusion were less. Conclusion Thrombelastogram were efficient
and accurate in guiding the blood products infusion, which could improve prognosis and avoid the abuse of blood products un-
der the guarantee of the thrombelastogram.

Key words : thromboelastography ; trauma; hemorrhage; coagulation indicator

A5 /5 PR O I B - 0 A A M2 5 R 5 ) 24 h A
T TN Z 246 16.3% 18R KA g ae s |
DRI SH 0 00433 i g 56 1 1 O B I A 280l 3 1 403 0 30 11
BERS AR W EE, TEG? & 1 Fh e RSN A 5E 1M
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AL AN IR B S IR R R B RS E R, M
S5 R FAAE T B I B LA B . ARG B 7E He g il A 5 ) 1]
L GE R M R34 ML AGHR S, AR R

1 #RERE

1.1 —f%R 2014 45 3 A% 2016 4F 3 AkRARB 228
1 ICU U2 T B i I 1) 22 403 A5 G 191, WAO 4 3 40 7
FEPESN (1SS) TFor =16 Py 122 4, By 2 4.
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2015 4£ 4 H 3 2016 4 3 H AP TEG 85 T ML £ 54 57
W h A 46,2014 4E 3 A %) 2015 4E 3 A AT H TEG i HFHEE
I 4 g 5 Ay JR 2 65 1y B 4, Fod I8 72 4, % 50
B, SEIAENS (45.2527.26) & . AAFRUE: 1) 4EI8>18 %5
2) Vi) 6h INABE;3) B 4MIi 5 ;4) APACHE 11 3F43>6 43,
HEBARAE ; 1) BEAA J6 K Mk S 1 Th BB L A5 ;2 ) 7778 T T B J5
S AR E A SRS 50 5 3) BE A 6 S PN B 2R R
25¥);4) W S i P SR LR A CIRITE

1.2 k555 R

L2.1 KR A AUEE S SR G EE i 4 I35 1k 56 45
B I 7% A ASF (R) ( APTT ) | % I B B () (TT) | &€ I i 5 A 1)
(PT) A4 A JF (FIB) Al TEG (37°C ) & 15 ARG, 331445
2 b 7 G D475 e R ML A P 25 B 4 R SRS T A,
43,

1.2.2 E¥ZS%MHE (SGEMIER S %E APTT:26.0-
37.0s,TT;12.0-17.0s,PT:9.0-13.0 s,FIB: (2. 0-4.0) g/L;
TEG $84RIE# 2 %8 R {H:8-10 min, MA {H:50-70 mm, «
£4.53°-72° K{H:1-3 min,

1.2.3 BT HbrE  ESEINIEPR L, APTT>60 s, TT>18
s,PT>15 s [RINHEA ML/ (PLT) & FIB T [ R0 4051 5 i
FBAYEFE bR, TEG DA R K (K o 1B /N, MA 2575
kA PR L PR AR

1.2 SfAEAE TR AR R I S o I e R, B
AR M SRR TURE R 5 AE 4  APTT (PT #E#E 5 1.5 %
HIVEIMK , FIB<O. 8 FER TIIE; A 24 A E MK A TLIE A I
AN BB LA TEG 4530 £, S Bk 4 A58, RAE
2016 4F ™ 547 Hi o Ak HE A ] 4 g SR a1 S L
TEG 7R R TR £F 4k 28 11 R i 2 il ¢ 27 2 2 1 R AT
1.5-2.0 g/L, N 247 248 8 IR S0 UE , AR PE TEG 45
P RIRIT

L3 SEiteEab s Pra BE T SPSS17. 0 St it kAT
3T, THEBIELL xes 28,2 HIE FLER A R, UL P<
0.05 NEFHGIFE L, HIRRE R, RBCKER, LI
P<0.05 HESAFRIFEL,

2 HR

2.1 2HHBEBEMAEAS L BEIMAESR APTT PT FIB il
TT WK W i s, Horh APTT PT F0 TT ¥ &
WK (P<0.01) i FIB U & F+ 55 (P<0.01) , W3& 1;A 41
o 57 Bl EAE AR 3 B3 2T R AR K 5 ¥ B & K
(P<0.01) , T o FF1 MA {E U BH & F55 ( P<0. 01) , &E 1L K-
QUEGERTE =

12 ABEIMN 4 THEFRHLES

A (n=57) B4 (n=57)
APTT(s) 59.23+25.93 35.82+8.58 54.17£22.77 34.82+8.58
PT(s) 17.58+8.11 12.22+2.57 17.19+£4.20 13.22+2.16
FIB(g/L) 1.06+0.93 2.82+1.33 1. 17+0. 67 2.56+1.25
TT(s) 19.47+£5.81 15.49+4.01 17.73+8.06 14.62+3.85

A AT 8,0 43518 < 6. 86,5. 04,8.36,4. 45, P #<0.01;
B 2R IR F A, 0 433k 16.36,6. 68 ,2.77,7. 50, P #1<0. 01

R2 2 AR A& RS LA

R K a MA
HIMAT  15.75£6.78%  13.58+6.13"  16.24+12.12* 24.45+18.56*
WillE  8.45+2.67 3.73+1.93  49.65+11.72  48.33%8.65

w SETM AT, 0 42508 . 7. 56 .11, 57 ,14. 96 .8. 80, P #4<0. 01
2.2 A BB TEG FIEEIL 4 IFUAS U045 PEEE i 5 1
PHPER LE TEG Al BHPE 3R 73. 7% i T 5 1l 4 THUAS I (1
PH P22 28. 1% 52 b5 ekl 3415 B 8 38 1880 1153428
B R G5 105 TEG K2 > B SE i 4 T00R I BA 14 A8
FAHIECH 31; TEG Fadr Bk & 1M1 4 TH0R: I FH: 8 25 ) 4
g 5 AT EC PUHE X =17. 36,P<0. 01,

R3 AHBESINH TEG FUEEIM 4 I A5

TR UL 975 B BH A R L
eI 4 RGP ME  BEAL 4 TUSRATE A3
TEG #:3 BH: 11(11.79) 31(30.31) 42
TEG i BH 14 5(4.21) 10( 10.79) 15
AT 16 41 57

T A LR TEG AR 4 19 2 Ff 5 v K6 T 60 453 42 U580 A% Py BT R
X2 =17.36,P<0.01

2.3 2HTUSEI LR A dILAT 38 i 2 IS e R
B AR 66. 7% T B 41 65 v 31 k6 LS -7, I
RN A7.71% , ZERAHITFEE L (P<0.05), A HFARG
B IMLET A (30. 68+22.76) h KT B 41 (39.73+25.59) h,
LA L (P<0.05) . A HUHSEREN 15.8% KT B
2 32.3% , T A GIERE L (P<0.05), W3k 4,

x4 2 AUAWEKHEIRLE

n UG (%) JBEH (%) B (h)
A 57 38(66.7) 9(15.8) 30. 68+22.76
B4l 65 31(47.7) 21(32.3) 39.73+25.59

TE R B R IT R XY 50 4. 41 F1 4. 46, P $1<0. 0531l
Fif ] 2 41 FA T ¢ k4,2 =2. 05, P<0. 05

2.4 24024 h FHMAESLLLES A 20 40 BB LA B I 3 1%
SEX A BR T B 41(P<0.01) , B I {E T B 4,
YA TV 0 I /> Al 4 7 3 A &2 W B & = T B 4 (P<
0.01), W75,

F=5 241 M
A AW AIME (n=57) B 1A ML (n=65)

FEHmE BAmE  FHAmE SmE
MUY 6.93+5.16* 187 12.38+9.01 446
BUWE(U)  16.31£12.80 394 8.69x11. 85 204
M2 (mL)  700+604.53* * 13100 1 032.86+846.56 36 150
/MR (FRYF ) 0.89+0.80* 24 0.37+0.77 13

* 5 BLHAHIL ¢ 435 H9:4.02,3.65, P ¥1<0.01 ; * = 5 B 4AHLL ¢
J7.2.45,P<0. 05

R

TEPERGHE A DN 7 12548 5 T LA 205 B 1L i v oK
AR S . 18 5 i I A A% 58 D5 ik DAL R R L B It 4 T
E, IREEE TEG RIBTFE M), I R /s RS St 5
A R 4 S B 5 58 5 1 ) e AR Ak I PR A O
F o U INARAS IR 22 L 1T A2 L3 , BEAE MU REE 30 min Y
X R AL BB G AR 23 H7 , Xk it i v B 22 P K i
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FTELHEAGIN W ) 2 2 5 0 ot 3 T 0 I ) 25 A T IR
25, fil B st A A JEOHLAAR B USRI AR O AL G Yk
I 4 353073 i 37 B AR — BT EE 40— 120 min, BRI S e
FAASL R TR T 1) 8 P9 68 1T s 20« 95 1. B & A4 2 1 R 46
PR T TR, HL G HRAG I 1) Bt R B 3h 25 2 WLE 100 75 9 119
Ak, BRI T B S R I S AR 1 e E B 5 R R OR
Ui, TEG 55 BE T L8 T 6 S0 I 75 22

PRI 4 O U IO 1% % I ) — 2 APTT  PT 4E 48
i 15 AR LK, FIB<O. 8 B UiiE . BEIL 4 54 31k
SF I B TG IR R FIB A 7K, FLX 2 4k 2 p T A A
th FUR AR By BEA, DG A HL o B8, iR 7 7E— B 0 =)
BPE., HRTESR R TEG 48 S5 i ik % A 48— b ifi, 1
EH 2SR A TEG 35 Sl AR A I, ™ A 45 i i
ABRAY BRI AR R 7R TEG 78 4] £F 25 28 1 /K SRR & D) Rk
D5 A B YA IR T T A R AR R AR 1
TEG #rp R B S Wit i 72 op B A B i R 1 I 25 5 VR
HFLHF 50N R H A APTT, PT 2545 br & IE ML 56 1Y 52
A Ok R EAE KA 2 Ml e, S5 1 RN T
Bz 55 2 FORLR 4R (A IR AR AT 4R R RE T T
Hod 58 1 RS E 0 Y = B, R BN APTT . PT #RE
TUNSR o FAAT K (B IE % BT 0 W i, R (B RE I AT A 3 1L
FEAS JE 50 2T 24 26 11 IS RE 0 TR o T 0, XI5 e 7 1L 2%
RORTE 58 2 Mg L APTT  PT #RFE I, 24 FIB K FKTF
0.8 B, FE/R AN TR ULTE ; 7T 2 24 FIB 1Y /K- 76 1E 8 s K F
1.5 I AR BRAZSE Y H L5 1E ( FIB<O. 8 i@ LvE ) AT REA
2 R BFANFEVS UL IE , TR ELAE TEG K2 LT e il o« AT
R K {ERE P 253 SR IR EE R R R B A A R G hE )
TR B R b IRV DUUE , X A DL AU K SE APTT Fi1 PT
SERAE AW AD FE I, T BE 2 ) SRET 2k 2R 1 Dk e I
I A fige i SR AR S S, Xt e H R AR S I 4 TR
MTFBE AR 2 b, AU, 78 W7 7% 5 1 TEG A
T UM IR TEG 14 16035 P it 26 7 SR s 48 2
B TRLF

AT LB MLIG 2 4 EBE LT bR iy A W ek 3%
TERS ML 1555070, A 41EE B 4100 B85 (P<0.05) 1EF
ARG B LA FPEIER T A 8T B 41 (P<0.01);7EH
ME 518 A i T B 20, e rb 20 4 B il 2% 1 2 0 1%

F B4 (P<0.01), A ULIE AL/ M 25T B 4 (P<
0.01) . JIAMEAGT KBS A B B A 19 LAEE I Fn£F
S A 2 R I 2 A 35 L BRIV A 455 1k ot s , A o ) 495 4 B
AOFET RGN 4 A5 0 ASBISE o & B0 A AL 45 R a5 Y
PR B T B4 (P<0.01) , X WL TEG BEHE K}
Hh I 405 8 (R IR AR 1) & E . BRBE, TEG FE48 S04
Ji K M IR I T T AR SR B I vk

25 LR TEG J Itk , A — 2 WA A 5258,
TE B8 S i B W R 10 D DR R 2 45 K 27 3%, P b et it
PEE A AN RE A R0 AR | R e i VR IR 2%, BX T
5 M 2459 )& RS F 7 B TR TR L,

& % X #f
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A BEf AT 2 B AR S i Ao I PR N FH A n) 78 45 A7
N RE xE FREN(SFERER Himkh st 100142)

WE:BH adR@mey A RS Rt B RE, B AR AR AR RN, N EN, T
& 2013-2015 £ A B i X B AL SR EEAT R0t SR AT P AT 2015 4 DSMRALE i X B Ry B ] A
St AR AR E R, HI 2015 £ 1-12 A B F R EH 216 614 6657 X 8 thih A8 AE1E 0 1 X 3t &, B AL 2 4K 2
4, R R A B A, F R AR R AR R B B 135 ) WA R AT R BEAT B R i, TR AR R
R JE Sk o B2 81 Fl A a4, AH 2 LA A f BR B K A K CFHER B ERR, MR F A,
ZR 2013-2015 465 F K B s i3 R & 756 ], R R B R 1385 U, £ & A A8 B 5 FH(340/756,45. 0%) | it
KA (176/756,23.3% ) (B R AP FH(122/756,16. 1% ) B 43 7= B (46/756,6. 1%) , &5 90. 5% (684/756) , 3 Fth A H
R ERLH 6.6%(91.5U /1385 U), St aath W4 BHFHERE B ZF (20, 38+8. 868 vs 23.23
+11.718, P<0.05) , & 3R ANFHEH TR B 23 B8 (17. 28+5. 575 vs 24. 16£14. 546, P<0.05) . Zit
TFAYMERD (<800 mL) W EHFAREHT F, 06 F R B WH M E —Fb 2280 & M7 F, 7 & MR &K
MFAGE MTEERFREL  HELEE P ERBE, Ak, MinKtEFR ALy EE 58, 7 FEMN
HFEE R,

KB f A X B Ao SRR o A

FE S R457. 1 XEkFRIRES . A X ERE.1004-549X (2017) 9-1027-04
Clinical application and problem analysis of stored autologous transfusion in our hospital L/ Xiaowei, FAN Xiu, LIU
Juan , LI Cuiying. Department of Transfusion, the Air Force General Hospital of PLA, Beijing 100142, China. Corresponding au-
thor: LI Cuiying

Abstract : Objective The application of autologous blood donation can decrease allogeneic blood transfusion and trans-
mitted disease, and can effectively avoid the homoimmune reaction, should be taken seriously.Methods Statistical analysis
of the clinical use of autologous blood in our hospital during 2013-2015, and summarized the unused rate about storage of
autologous blood transfusion. Meanwhile, the application of stored autologous blood in 4 surgical departments in 2015 was an-
alyzed. The patients (n=216) received surgical operation from January to December 2015, were collected and divided into
two groups. The control group (n=81) consisted of patients who did not donate autologous blood, and transfused allogeneic
blood during surgery or surgery. 135 cases who donated autologous blood, and transfused autologous blood during operation or
after operation were observation group. The incidence of adverse effects of blood transfusion and average hospital stay were
compared between the two groups, and statistical analysis was performed. Results Stored autologous blood collected 756 ca-
ses (1385 U), mainly distributed in the general surgery (340/756,45.0% ) , hematology (176/756,23.3%) , urinary sur-
gery (122/756,16.1%) , and gynecology obstetric (46/756,6.1%) , accounting for 90. 5% (684/756). The storage of au-
tologous blood transfusion in 2013-2015 unused rate is about 6. 6% (91.5 U/1 385 U). Compared with the allogeneic blood
transfusion group, the average hospital stay and of autologous transfusion were significantly lower (20.38+8. 868 vs 23. 23+
11.718, P<0.05). Average hospital stay in urinary surgery was remarkably decreased (17.28+5. 575 vs 24. 16+14. 546, P
<0.05). Conclusion Autologous blood transfusion is a safe and effective blood transfusion regimen for elective surgery pa-
tients with less operative bleeding ( <800 mL). It can relieve the influence of blood tension, reduce the amount of intraoper-
ative blood loss, facilitate postoperative recovery, and lessen the patient’s medical expenses. Therefore, storage of autologous
blood transfusion should vigorously propaganda and promotion, but the discard rates should be attention.

Key words : preoperative autologous blood donation; allogeneic blood transfusion; elective surgical procedures
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— R IR  B AT AT SR A i v K i LA AT
DASHE B i LA LIS IS 1128 i L SR A ) XS, 8 6
TRTT AR BEARC, 10036 97 22 42 A 1, TR 0 18 < i 1t iz 52 5]
B O T HE— B MR R BRI B I K s
DT 1R A e, B AR 2013-2015 4Ffif 77 =X A A
ST B AR E AR DA T e, FF 0 M 2015 AR HE PR B
fitt 72X A A L i

1 #BREHE

L1 %R 2013 4F1 A 1 HZ 2015 4F 12 A 31 Hiwim
PHE R EMARG IR, 2015 4F 1-12 H R AT
AR A A7 A PR 48 AiF B B BEALA AR 2 4, R i
ME# P (<800 mL) SEita it A7l A 7RI 135 HilFE N WLEEH ,
RHEAT A2 AR i, AR SR S A SR R 81
WIVE R BRZH . WEELH 5 63 1], 22 72 Bl 4RI 27-78 %,
SEHAERE (55. 410, 1) 2 X HRLL R 3B 30 441, 42 51 601, 4k
28-85 % - HIAEHS (56.9+14.6) . 2 4H B FHPE M FLER |
KU FEZER(P>0.05) , A AT He Pk,

1.2 R B ARRAE Rl R I RIS Y
BORBRFE O IV D REE R B M 4T 1> 120 ¢/L,
> 110 g/L, AR L 25>0. 33, JOI YL M98 B A g It
FAE o R ML HE A < I PR IS DTAR 8 H 2 A TR o Y I 7 52
SR T 28, VM B3 SR I AR TR B R, Rl X K R
TR 38 AR, RPN B AR I R -0
5 BB AR ) B s S R N AR e T
TR Rk RN, SR INARAE: BN 5L
B, TR R TR VR OO T DL PR S 1 RCR SR IR 200
400 mL,2 YCRAMLAIBEADTF 3 d, 8 HARF 1-7 d SERCR 0L,
KGRI 2K B, 210K, 48 57 57 B 2 b 0, 4%
X O IR L R A BHE RS K A 5
BTCIRIG B M4 E T 4°C UKFARAT , AR sl AR 5 5

L3 Gl BB rk Bia Y DL (U) i
B A 200 mIL R 1A (U) 5 BLATIAL 200 mlL 4x 15355
&R L ABAL(U) 5 M3 4E 100 mL 2y 1 ASAL(U) 5 e
IM/RAE 10 AR R 1 AN (U) AR /MR AR T AT
R 1 AAL(U) 5 A ERILAE 200 mL A 1AM (U)

1.4 SEiFrEE 3B SPSS 16. 0 HEATEE T2 b 38 K A, i
BOSERMIIBER R I LR X K30 T Pt X A
B MR ERH xxs Fon, LA ELBCR A T AR B A 25
Mann-Whitney U K45, P<0. 05 257 A S5 L,

2 HR

2.1 2013-2015 Ffiffr =0 AR M IEAF L 3 4 (8], 756 #il
BE AR E AT B AR M, R4 1385 U, 5
P 462 1] (462/756,61. 1%) , 21 294 4] (294/756,38.9% ) 5
WA 245 TR 30-55 i % 2 18] (428/756,56. 6% ) ,55 J&
LR 273 $1(273/756,36. 1%) (£ 1),

2.2 2013-2015 G20 AR MBI E AR IEHL 756 #iR
48 AR I AR SRS A 76 5@ AMEL 340 4 (340/756,45. 0%,
615 U) MR 176 4] (176/756,23. 3% ,326 U) IR AN}

122 f511(122/756,16. 1% ,221. 5 U) FlIH =R 46 5] (46/756,
6.1%,90 U) ,JABFT M B KR, Lo an s ®F 0S8 K sh
BHERAIAR] 10% (£ 2) .

F1 i AR AT

2013 4F 2014 4F 20154 BE(#1) RE(U)

n 245 213 208 756 1385
HH 5B 144 135 183 462 861
@ 101 78 115 294 524
il <30 21 17 17 55 94
30-55 141 114 173 428 783
>55 83 82 108 273 508

®2 i AR LR R AT O

2013 4F 2014 4F 2015 4F BAR () HE(U)

n 245 213 298 756 1385
W38 SR 116 113 111 340 615
QIR ZRS 59 54 63 176 326
W IR AR 36 25 61 122 221.5
ISR 12 2 32 46 90
H g AL 6 8 12 26 50
S AR 8 5 11 24 42.5
THILF 4 4 3 11 21
=g 1 1 2 4 7
= ER 0 0 2 2 4
AN S 0 0 1 1 2
Jiges 0 1 0 1 2
T 1 0 0 1 2
FUEZT4 S 1 0 0 1 1
fig SRk 1 0 0 1 1

2.3 EMTFARAEEMEE LT 2015 4F 1-12 A
WITFA BE IR A I 407. 5 U,90 % A B4 ARTE
HE SRR WA PRAMEE R IR AR PR b 3 R 5 A
B I PRANEE JEFERERUF A0 SN A7 2 A i g 1 R
NRZRL , [R]— e Bl i S M 1f BBV o X R, 2 ] 3
NGO 3-5, G AT R WS AEW LR EER
(P>0.05) (F£3), AdilififE <800 mL i}, S5xt AL,
WREELH BT R e HRAR 1 il 3 B S5 AR ( P<0. 05) (35
4-5), WRAMER - B H ORI H i 2 S R (P<
0.05) , EH@ESMEF A7 BHAITREAMRL - A B H AR AR
A A AVRRTE R A Hh H I B R (P<0. 05)
F3 24UMHENFARBE MG

X} i 2H ML LH
Wl B/ L) FHERE WN(B/ L) THER
H5E S} 19/15 59.6+15.0 37/33 56.3+10.2
W IRSNEL 9/10 63.6+17.0 24/16 57.6+10.5
=R ~/23 47.1+6.7 ~/20 49.0+6.3
FFAES R 2/3 58.2+3.0 2/3 51.2+6.8
At 30/51 56.9+14.6 63/72 56.9+14.6
T4 2HBHEVERE A LR L
popilsE) i ~2%)
e SR 27.15+9. 758 24.61+9. 167
W IRSNEE 24.16+14. 546 17.28+5. 575
=R 17. 09+9. 830 14.35+5. 613
FFRESNE] 21.40+11.014 10. 00+2. 345
At 23.23+11.718 20. 38+8. 868

.2 B BRI AR B HE, 1 =2. 027, P<0.05; i@ 4MEH
B,1=1.294, P>0.05; WIRIMEHLHLE, Z=-2.202, P<0.05; {E/™=F}
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Fe#,e=1. 098, P>0.05; FFABAMEH A, Z=-1.792,P>0.05
x5 2HBERDLIMELR LK

L X IR WA

oS AR 210. 31+191. 808 129. 09+98. 648
W IRANE} 313.33+274. 165 73.69+95. 660

JEPa S 489. 11+328. 891 266. 00+£245. 880
FFAR AR 40.00£14. 142 83.33+28. 868

&1t 303. 19+277. 167 145. 42£149. 436

T2 R B P I A, Z=-3. 407, P<0.05; i AMEL L
$,2=-2.244, P<0.05; WRIMEFLLEL, Z=~4.589, P<0.05; 1H/™
BHGES, Z2=-2.023, P<0.05; IFIHAMEFES, Z=~0.904,P>0. 05
2.4 fiffra A PR MRS L 2013-2015 4F, BREURIE A
Al 91.5 U, FHR BE %29 6. 6% (91.5 U/1 385 U), H:
PRI R ANEHR R 47.5 U, MK H 21. 4% (47.5 U/221.5 U) ;
HAGERHRE 8 U, KK 16.0%(8 U/50 U) % (% 6),
F o6 fiffral A PRk iR E ST

2013 4 2014 4F 2015 4F ME M MER
(U) (U) (U) (U) (%)

W IR AMEE 11 6 30.5 47.5 21. 4
N 4 0 4 8 16.0
=g 0 0 1 1 14.3
IR 10 4 7 21 6.4
HILH R 1 0 0 1 4.8
JFARANE 1 0 0 1 2.4
o AR 4 6 2 12 2.0
ait 31 16 44.5 91.5 6.6

T AP AR B S S A A RS (£ 2) Z 1
3 g

e RN (| N s = o N S D NV S R N |
BRI T80 B B, 35 B ZOR B TR 838 B ki i &
7 B I Y 809% —90% 520 48K, H AR B SR AR [T B AR &
1M 2-3 U AR BIK 80%—90% ; 18 A FI TV 5 Wk 6 45 % 14 &
BT AR B R A7 20 A R R > 60% ), 2000 4E, T
AT e AR i i 5 AR R B4 2 1 AR i o 46 P ) LR
SHE B A R >20% , R — AR R A
7, 2012 45 TLAE AR € B AILAG I S P 1l A8 B I k), Bk
B HUR IS 3 B34 4 1A I A I8 0 e 2 AT 1 A6 1, 42
Te i AL SR 28 A e i R B U B A XS5 HE B B AR I A
MIBRARIHE I S AT H R, REBFFRRE, 72X B ki
N FHFEAMEE OSMNRE BRI PR E TR R 2 e R
BNl AnR 1753 P T R A 8 (1) i s A N RN
MRABRIE, 5 KA EF A 2R R, HIIRATES TA
Bt it A2 1 ARSIt 1 157 RS 0, % B B LD ANBL AN g R R
A5 i R A R = 7 X A i A A, g B 5 1
PREE A0 38 KAk A7 2K 1 R 08 S 4% ; [R5 i 2 B 4 A4
HMRVENE A AE S A A I R X R B HORR ol
FERTHERELERE,

At A7 A PR A IR S R R O 0% VR T A i am
B 4°C LTI MKAR , A sl S5 14 LA 2 i 75 K 19—
Rl 71 A5 SCRRARIE , T L S M i, AR i 7
WITFA R R I 2 S R D RE VR, BT AR N 2R 3
ARJEPURYLRE 1 eAh, A I T AR A O T R

RS MR R A D 8 7R B A R il s S AR o £
B A RINCRAE TR AR RGO AMNRE B RN 4 A BB IR ]
/SRR I R Y AR T IR A A AR R T R
A LRI AN 30T DAk S A (R S A 28 o g B A5 1
3 P XS, RG24 2 s A I AN R R R A R
1, T BEARGWKE , FIRIT BARMX LD, et T
T AR o0 T RAIE T AR 3 BR324 7, 58 1 K 1 348
SRN 7 I

it A2 A RS I T AU BB 3 AR Hp S a2 T 35 4
S N | S AL TRE SR N AR i [E A TRE X N ISR e
YofBe H KR v o 2 25 38 25 AR (P<0. 05) |, R 21 i I 3k
PR R A B I G RN RN, AR SR I
SR AL TR B LR IR A, AT LA AR AT I 78 80 A0 B | 1A 38
AR, W/ B A R Hp 2 o 5, L0 3 o YR R AN 2 0
LT N AR RE 7, I VR A T RE AL i SR R 2 R
R, SR HT R BN, I RSB AR I R T X 4 B H
FIAR il 4 BB PR AR (P<0. 05) , @ AbRE 10 =R AT IR
SRR A B B AR B I 2 TR A R AR A H

5 TRIE A B g A7 2 A A i TR B R B
HE T 50% " ABEEAE A R b AR R B i
PR 6.6%  AMFFE TS B H BRI MR D, — R
Ja LT FE LR FEAR TR AL R, O T iR ARG, i
Il 25 BB 3 W MRIR 3% . 53 A AF5E 0 T B 3 1 O AN T
A i A2 A i 2 0 S A A 2L P o . 2 R A R
HA Il <400 mLL B, A A 30 TR a4 T BE T
AR AR 5 L& AE 400-800 mL (4L %E <125
/L) Z RIS, SI2itE [ A i i AS (LU 20 1 SRR 0l B B 7 2R, 1
AEXTREAIR T SR AR I e i 5 244 L 1fi £ > 800 mL B, [ A i
A AFE—E R L A DR, e AR I A T AR
SRR N ) B SRR A AR R A AR A PRI
SRAERRHE AR MR IR 2%, I A AN B2 BT (A 4H

25 b A SO 45 30 75 40 E S PR B 300 TR B0 3 St g
A2 A PARK I, A AT AR R I PR I 5 ke 4 I L, B ) R
BERIGKE B0 FH B B, NZ % S84
T4 T B B3, I PR 5K A i D TR B 4
T OUAEAE B R TF AR BE QAT B B 1 i TR T
IPAIL, BE N BT 2l gy i mT e, BRI b, I R = AE fE BT B
AR iR K B YA T, FLAR R B fE HIR B R A
JRE < VA N Iy = W E RN 18

& % x #f
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%, 2011,09(8) :136.

[2] JAf%, KF. G &m0y HER S 008, 4 E a8,
2016,29(3) :231-234.

[3] ZeuiHE, #85T, WRBHAIAR. 7= A % A SR AR i 1
. mdbBE2G, 2011,33(3) :376-377.
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HNA-3 7E P [ 3 ARG A0

E# EE'S sk Feedgt IpE o us'
(1. E BE B2 e S LT 78 AT I PR I o0, R DUJIT, 610052 ;2. PEIE H 36 X LR oty ;3. il s s )

WE B FR W DUk, 1 B R R 5 R HNA-3 8 A7 3, IF th B0 A B0-HNA-3a 8 22 96 KU,
FiE Y B 600 ] A2 wk ot RS AT A, L DI OB Bk A 232 6], T R ik ot 224 1, 0 Wl 3% R ik ot &
144 7] R PCR-SBT Il /¥ 3 3t HNA-3 #7292, A TS St F L WA M EMLEEAE, AR HNA3a o
HNA-3b % 2 £ [ 69 97 % 2 5 42 10 )1 30 ik A B 5 0.65 A 0.35, 70 3 # ik A2 0.66 Fn 0.34, 7 1L M 3k ik A2 %
0.60/0.40,3 4 2 7] % A Si it £ 5. 2 F A HNA-3a 35 % # (HNA-3a/a Jt HNA-3a/b) 1 HNA-3b/b 27 £ 14 )1 3%
TR AEEHN 0.89 1 0. 11,79 5k ik ABE K 0.88 F10. 12,7 1 N FE ik A% 0.81 1 0.19, Wk HNA-3b/b H# # L #
KT K (P<0.05) . £5i 57K 7 £ H-HNA-3a B9 77 b P Ho 00K A0 R K, DR A0 IR 77 4 90-HNA-3a 8 7T G 1
A YRR A T B MK & -HNA-3a 8y 7 f8 MR — % B3R

KBRIR A b 0 B AU 5 I 5 A R R B AR

hE 5K S R446. 6 ERFRIRAD : A X EHRS :1004-549X (2017) 9-1030-04
HNA-3 gene frequencies inthree Chinese population OU Guojin', WANG Jue', JI Xin', LI Xiaojuan®, WANG Sheng-
lan® | LIU Zhong'.1. Clinical Blood Transfusion Research Center, Institute of Blood Transfusion, CAMS & PUMC, Chengdu
610052, China.2. Blood Center of the Tibet Autonomous Region.3.Blood Center of The Liangshan Autonomous Region.Co-cor-
responding author: WANG Jue, LIU Zhong

Abstract . Objective To investigate the distribution of HNA-3 system was unknown in Chinese Sichuan Han individuals
and Tibetan and Xichang Yi population. and calculate the risk of TRALI in theory.Methods A total of 600 blood donors,
including 232 Chinese Si Chuan Han individuals, 224 Chinese Tibetans and 144 Chinese XiChang Yi population, had their
DNA extracted, which were then genotyped for rs2288904 by a polymerase chain reaction (PCR) — sequence based typing
(SBT).Results The results showed that the frequencies of the HNA-3a/HNA-3b alleles were 0. 65/0. 35 in Sichuan Han
individuals, 0. 66/0. 34 in Tibets, 0. 60/0.40 in Xichang Yi population; the allele of HNA-3b were similar with Japanese,
and significant different with other population. The genotype with HNA-3b/b in Chinese Han population was significant differ

with Yi population.Conclusion The frequencies of HNA-3 genotypes in Sichuan han individuals is similar to that described

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 019

in Tibets and Xichang Yi population; however, Xichang Yi

population have a significantly higher HNA-3b/b genotype than

= ZEIUH L P8 BT I F %8B (2017RZ0047 ) 5 H 8 B2 ~£ Bt

=3

B 2 5 (R O T 2V ) (2016-12M-3-024) 5 7 Sichuan Han population, suggesting that they may be at risk for
CABEVES XU (1969. 01-) 5, AT # 0, i +#554: 5 developing anti-HNA-3a alloantibodies.

Ui, 32 O 35 Il PR Sl fl Y] 22 4 7 1 F 9T, Email ; liuz @
ibt. pume. cn , HL i ; 028-68169108 ; ¥, (1976.05-) , 53, EIWF 58
B, BN G PR AL, HLA 55 3 1+ 48 i B8 A7 B 5%, Email .
wjue007@ qq. com, 7% :028-61648514

Key words:HNA-3; PCR-SBT; TRALI
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YerE ok, TR HNA-3a BT B 5 k™ = A 3 2= 8
BEAE A A DG 2 P 52 003 ( TRALD) 7% (8 AN RS2,
IR 14552 561, 2010 4F Curtis 2515 %58 4 HNA-3a/b i
R A T BH B 3% iz 1A R 85 1 2 (SLC44A2) B A B Y
Rs2288904 Z &M 45 I C—T MRS B E, A
T HNA-3 U A3 R 4 BB AT R, 04K, B 204 1)
T LX) HNA-3a REPUR W AR, AR50 7
e P HERC R , 10 )11 PG B % 5 A 00 )1 0% Y HNA-3a (990K
RIX 3 AL IX AT AT BE S A i-HNA-3a MM 5152 TRALL )
IR R G T N

1 X&RE5FHE

L1 sZEewt4 —3LUsE 600 kL 4l kEaA, i 232
B0 1 [ R o, 224 050 P i i ik o, 114 481 3 L P o3
NI

1.2 DNA $2HU  JERURARAE LRI AT R =] i v 3k B 21
DNA BGOSR IUEEAS DNA, DNA ¥ J% #R 0 % Sk 20-50
ng/ L,

1.3 HNA-3a/b Z&M4AIrE: A PCR ¥4 ( PCR-
SBT) 77 ¥ 4+ %, PCR ¥ #f IE M 5|1 ¥ F. 5’ -GGGCAGTG-
GCAGTGTACTA-3" , I M 5| ¥ R: 5’ -CATGCCCATCCTCAT-
AGGTCG-3’ . IERIMMF 5145 PCR ¥ ¥ 519 —2, PCR
SRR ZE K10 pL, Horh DNA 1 wL, 1E % [ 51 99 B 10
um/L 282 0.5 wL, GoTaq Green Master Mix (3% [E Promega
237))5 pL,ddH,0 #h5F 10 pL K FR . RSN 96°C Tl
5P 5 min;96°C Z5PE 30 s,60°C 1Bk 30 s,72°C ZEMf 30 s,
35 MEFF;72°C SEf 2 min, PCR P2#I 2% QIBNSHHEER
150V Hijk 20 min, WL ALk 450 & 75 75 28 T 9F, B PCR 7=
YIH EXO T ff ( Thermofisher 23 7, 3% [E ) #1 FAST AP
( Thermofisher A ), SE[E ) #4724k, 1 wL 2646749 1 T
¥ RN 0 7= 28 Bl AL JS T ABI3730 JU )3 ) B DU,
Chromas 3K {44347 I P 445

1.4 Seitrdk AS[E YL ) 35 PR 20 0 4 {37 35 PRI % 3R FH
B, AN TR ZH R TR] 35 DR 250 760 2 a7 5 DR R R b A 2R
FH SPSS16. 0 S84 47 -R R, P <0.05 B G it2#
EF,

2 &R

2.1 HNA-3 ZEMESHT HNA-3 ZEMH N G>A €485 ,6 4
P FER TR HNA-3a, A Z507 56 K A HNA-3b, F & 8 &2 1)

MFELE R A FE 1 s, A B2 HNA-3a/a, B |82l HNA-
3a/b,C E2h HNA-3b/b, BTG I 7 45 SR 240355 i ol 9%

B 3a/a B 3a/b ¢ 3b/b
T ;
f\ A + I | + 1\ il no
I fi i \ |I | !I il " ,'I 1 |'I \ |'Il | ill | ."\", A
| I: Il I! | I:I i1 |E II il | i Ii "“-i IEI | || { || II || I|I | :ll I'I
.'l 'R .'I y '}. ! ||||I | | } | | | Iﬁl l u I'j'
A :HNA-3a/a B :HNA-3a/b C.HNA-3b/b

B 1 HNA-3FE

2.2 HNA-3 Z5M b4 3 RS JE R 7F 3 4 AR PRy
SIATRAE HNA-3 JER BN SE AL A MG A 3 AR P AT
4 Hardy — Weinberg Y41, W% 1 Pizs, Hd HNA-3a/a 3
PR DO 1SR VS A1 R PG 2 S R TR 1 =2 v f AR 43 33
H41% , 44% , 40% ,HNA-3a/b FERFILE 3 A Bk v i R 43
WK 49% , 45% , 41% ,HNA-3b/b FEEEILE 3 A Rk i %
SN 1%, 12% , 20% , HNA-3 A HERLE 3 SRR P
S5M 35.4% ,35. 2% ,45. 22% , 7= Fi-HNA-3a B XS 7E 3
ANERIEF S HH9:9.61% ,10. 56% ,15. 66% , 25510 Hr
K, HNA-3a/a FIl HNA-3a/b F [ BRU55 ZAE PY 1005 PG
FECIG A 22 5 VY BRI T HNA-3b/b JE K B
BP0 BUBAHE(P<0. 05) o HNA-3 4% 3 X B 7E P 5 580 1
PG B B WE P25 5 HNA-3a 25037 5L A5 R 7R 70
UL , VG 6T 0 7Y B 85 J v i) 450 26530 ok 65% , 66%
60% , HNA-3b 7 3 4 ABE P3R5 50K 35%, 34%, 40%),
BN 3 AR PR B EHER,

F 1 HNA-3 7RV PO , PO LR G A PG B S 15 H 1) 2 A

FEHA (n, %) HNA-3 i-HNA-3a S L R Hardy-Weinberg F-ffif
HNA-3a/a HNA-3a/b HNA-3b/b  AHEF(%)  ANK (%) HNA-3a  HNA-3b X? P
PO IE (n=232)  94(41) 113(49)  25(11) 35.4 9.61 0.65 0.35 1.09 0.35
FUMUHR (n=224)  98(44) 100(45)  26(12) 35.2 10. 56 0. 66 0.34 0. 004 0.95
TiE S (n=144)  57(40) 59(41)  28(19)* 45.22 15. 66 0. 60 0. 40 3.39 0.07

PO JIBUZEFITE 2 #5 % T HNA-3b/b, K B6(H 4. 82, P<0. 05

2.3 HNA-37EAR A Hh X HY 23 fif 0 HNA-3 7E7E M 113X
T, VUGG A PG B % 5 AN () b IR B =2 1) 1) L3, el
¢ 2 AT L HNA-3a F1 HNA-3b 78 P9 )1 30 , P8 58 3 i 1 76
b S EPINGRE A REE S BES)MNUEREA
WERR HSHARNRE, ZSEARE, BB, BN ARE,
EIE PN M=) |- PN ISP =S N RPN
HAREEZER, AP 3 ANREF HNA-3a SR,

3 g

TRALI 8 & 4 T i B rh s i 5 6 h P9 30 AY B4R

OBt 7K i Ay 32 BEERE B 19 7™ B i i AN B, H AT IA R
TRALI (9 &AL A 2 1% & 78 A A iR, (45 HLA-
[ \HLA- T 5l HNA $ufk, midois £ 2L F i b, i
SCHSTEST TRALL E 25 M3 4y A 56, W P ik 2 51k
TRALI WEZE RN EZ — (BHIEAH 15%71 TRALL J il i 2
R AR SRR B9 PR, LA 58 A B3I, TRALL B9 % A 4L
HIEATEEmPUAT SR, HETAKH TRALL B F 2R L
HlR T LA L S M p TR 2E B AN, ol B A LT S i i
P AR 24 UL, i/ NAR K AE B 2 U, 22 T AR
AU AT A, B H AT M JESE— WA,
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Fz 2 HNA-3 ZEAS [ XA 51

FHT (n,%) HNA-3 AAHZEA Hi-HNA-3a 7742 KUK S R R A 2%
HNA-3a/a  HNA-3a/b  HNA-3b/b HNA-3a/b( %) HNA-3b/b( %) HNA-3a HNA-3b SCHik
PO (n=232) 94(41) 113(49) 25(11) 33.98 10. 89 0. 65 0.35
PUSHHO (n=224) 98(44) 100(45) 26(12) 35.2 10. 56 0. 66 0.34
P9 E S5 (n=144) 57(40) 59(41) 28(19) 39. 39 15.39 0. 60 0.40
JIMBUG (n=195) 104(53) 80(50) 11(6) 31.96 5.64 0.74 0.26"%~ [7]
WL (n=400) 176(44) 171(43) 53(13) 35.95 11.31 0. 65 0.35 (8]
PUE(n=119) 47(39) 53(45) 19(16) 37.23 13. 44 0. 64 0.36 [9]
HA (n=74) 31(42) 31(42) 12(16) 37.8 13. 44 0.63 0.37 [10]
HA (n=570) 238(42) 269(47) 63(11) 34.15 9.79 0. 65 0.35 [11]
Z&2[E (n=300) 14(5) 268(89) 18(6) 10. 21 5.64 0.49 0.51%% = [12]
ZRE X (n=500) 264(52.8)  190(38) 46(9.2) 33.36 8.45 0.72 0.28%%~ [13]
ZREIEHHIX (n=300)  180(60) 105(35) 15(5) 28.75 4.75 0.78 0.22%% [13]
AEIMENEE (n=91) 52(57) 34(37) 5(5) 29.26 4.75 0.76 0.24%% * [9]
EN%E 4 N (n=93) 83(89) 10(11) 0 9.79 0 0.95 0.05*% * (9]
EMEE AN (n=161)  138(86) 23(14) 0 12. 84 0 0.93 0.07%% * 9]
JEPEE A (n=241)  209(87) 31(13) 1(0) 11.31 0 0.93 0.07¢% % [14]
EN%E4E N (n=120) 120(100) 0 0 0 0 1 0#% [10]
IR AN (n=93) 64(69) 27(29) 2(2) 23.35 1.96 0.83 0.17*%~ [14]
NN (n=186) 110(59) 64(34) 12(6) 29.83 5.64 0.76 0.24%%~ [9]
PEEEIMRE AN (n=140)  79(56) 57(41) 4(3) 27.55 2.91 0.77 0.23%% [15]
HEA(n=119) 66(55) 45(38) 8(7%) 31.26 6.51 0.74 0.26%% * [16]
+HHA(n=118) 66(56) 42(36) 10(8) 32 7.36 0.74 0.26*% [16]
JEPETE A (n=124)  90(73) 32(26) 2(2) 21.67 1.96 0.85 0.15*%~ [10]
ELPE A (n=500) 331(66) 151(30) 180(36) 25.08 23.04 0. 81 0.19%%~ [10]
# AR D0 DU ARG 3525 5 (P<0.05) 5 $ M0 55 VU BUBOE AR 2122 5 (P<0. 05) 5 + MR 5 175 B 3l ARFG a5t 22

5 (P<0.05)

80% ) TRALI 45 4] v #8 [R) A 11 240 ML b 44, 75 HLA
PR HNA Fofd, DU A9 38 k), 36 & 2 TRALL
B LA 12 i HNA HriRs 1, Kb 10 825 5i-HNA-3a,
FAH 2 BINYi-HNA-1a FIH-HNA-2a, 7] WL HNA-3a 7£ TRALI
RAM M EZM, N 1964 4F kB HNA-3 RGEHIR, HE
2010 4FA4 B HNA-3 REA95rF A, 1k, HNA-3 0] 4
TSR T IR A DL ST R, AR TR A AR R
R BAT L 2 R HNA-3a M 25 5,

A ST IE T DU 1B A, VG 05 R Y B S X 3
A B HNA-3 22485430, o rb o )1 0% & 1 i,
PGB FNTY B 35 B 4R S 5 HINA-3 470 22 25 3 A 43t
R AASCHEIN T HA R, B E R F WAL R, AR
AT UL, HNA-3a 25738 R R A3 M A 3 20 ATE %A W 1

S ARV B S5 HNA-3b/b R 2 5 T 79 )1 DU,
ZETT 00 )1 LR AR 2 I8 HNA-3 AL A 2R 00 N
35. 4% 45. 22% , P HEH-HNA-3a B XU TE 2 S AR T4 5
49.61% 1 15. 66% , 3 M % P B 5% % 7T BE 7™ 4 HT-HNA-3a
A XU e T DU U

HINA-3a 25 LR AR DO )05, VG 9 96 e A oY 2 3 e
R BT R 5 o E b M KR GE 1Y HNA-3a 189
BEXES H] N H X HNA-3a B 5 T b [ G bl XA
BE, T M IX = LR B -HNA-3a XU A 5. 6% , AR % H A 15Uk
TR At Al A TR HINA-3a 25037 6 R 4 23 A 175
F P EAE LA E S, HNA-3b 4515 i 255 55 K 0. 26-0. 4,
AT HNA-3b Bk 1ML VR T 25 HNA-3a 1Y AT REPE (R, 7T
e & A= M Pi-HNA-3a A 5 A9 TRALL XU B8 B A X 42 8 R
5.64%-15.39%,

H A A EA 343 1 X R T8 T HNA-3a 257 3% K 4 A
PR, M X 22 R 19 HNA-3a 25 o7 56 351 356 % 15 AT 90 41t
T8, ) s v AR e DR 3 O 34 2 4 TRALL Y FR 5 55
A ATREHF TRALI SRR 5 SMEPE IR A 38 25 A e AL, A
Fof {28 T % TRALL A5 R W, TR i 3% [ Ry BR AKF
TEASHLIX S 257, I R B 2 5 i i B B ARyl e =2, AR
A, WAT e T3 TRALL AU FHiRe 2 , PR L3R & A= TRA-
LI (B A, Tl R B A & & TRALL i 8, #H G Hi
MR Bl B A AR R, R E TRALT &4 A B
TIEE HLA Fil HNA FriR it 215 50, Bk, 78 i IR T1F
Ff REINGE T TRALL A% 45 B AR LR BIF-S 4, DAAE & 31
FE KA TRALL Y EARJR H, 275 HNA-3 753K [E TRALL &
AP EAERERZEEM, RS HNA3 JUR 2S5 TRALL &
HE XU Z [ AEAEARRL R

25 TR TRALT 0 i P 2% w9 AS 58 4 W ffig B g
EEICAERE , HNA-3 B 28, AW 5T 5 Sk TRALL
PR 8 B — e I BSHE SO

& % x #
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SIZ i 2% 1 oz I 5 B B Ak K 1L ALT B A I B 3%
I BHH RE ThA A F4 BarodtamaFmigde, J6ET 10088)

WE:BH BRI G, EHIFHE ALT 4 @K %20 2h %, &tk b f il ff & ek R BERE, FHE A
2010 £ 11 A -2015 4% 12 A 3L 5 48 Bt 8] b 32 77 40+ 5 fL 7 0 0 1 495 863 fA] 6 6 ik fu % 34T ALT 5 7 FF A7 % 40
(HBsAg HBV-DNA) .7 AFAR % 47 (F1-HCV HCV-RNA) 4 3 25 5 447, 37 i ALT 78 AF 3% 77 T At F i ok 22 2 89 3 24,
ZR ALT T &M litfL# 8y 7P AR th 2 (5. 950%0) & T ALT IE % #k i # (3. 720%0) , ALT 7 & 4 it L % &9 77 AF
Kt 2 (1. 386%0) B 1K T ALT IE % it fL 3 (4. 428%o0) , % 5% H St % & L (X4 2 %] 10.60,156.04,P<0.01) , 2)
ALT 4 4 f % #9 HBV-DNA # [ #E 4> % HCV-RNA 3 [0 B4 % 5 ALT E 4 #hin# 2 8 B % 2 3 (CHE 4
# 0.017.0.086,P>0.01) , 3) 1 & 4 fr3t kT4 3 642 1 o & ALT95% IR K 59 U/L, 4) 5 F F B ALT #| &
JFAH (40 U/L.50 U/L.59 U/L) ,692 i HBV-DNA ¥ [ M ft o 2 4 1 2 K 4 i & 2 3 (X =4.502,P>0.01) .16 ]
HCV-RNA [0k o 2 2 7 i A . 5) ALT ) 2 B8 A 40 U/L B2 4 50 U/L B, P 24 48 38 o 2. 19% ofn 7 % %
I ALT H|Z REMNS0 U/LBAESYU/L,EDTF 4 74, 11%H 4 H ALT R AR WN MK, &ie FEZBRAAI DL
kB FRFAT MR LA ALT S AR A2 35 M@ i oh S B R H A RSP R B ALT A ll, ZEHATBR T, 7
& L ALT ¥ € FEE K 59 U/L, £ # F R %2 Wa# TIREE S R,

KERIR TTI A A A B BRI 5 F R R R 5 AT R

FE 52K S R446. 1172 XEkFRIRED ;A X EHE.1004-549X(2017) 9-1034-05
Reevaluation the effect of ALT on blood safety in nucleic acid era WANG Rui, HUANG Ligin, ZHANG Jing, JIA Jun-
jie, LENG Chan, GAO Nan, GE Hongwei.Beijing Red Cross Blood Center, Beijing 100088, China.Corresponding author ;: GE
Hongwei

Abstract: Objective The study was aimed to reevaluate the effect of alanine aminotransferase ( ALT) in volunteer
blood donors under the condition of performing nucleic acid test, then to provide support for optimizing blood screening strate-
gy. Methods 1 495 863 cases of blood donors who donated blood during Nov. 2010 to Dec.2015 in Beijing Red Cross Blood
Center weredetected ALT, HBV markers (HBV-DNA, HBsAg) and HCV markers (HCV-RNA, anti-HCV) to evaluate the
effect of ALT on blood safety. Results 1) The rate of positive HBV markers among ALT unqualified blood donors
(5.950%0¢) was slightly higher than the ALT qualified blood donors (3.720%0) , and the rate of positive HCV markers among
ALT unqualified blood donors (1.386%0) was lower than the ALT qualified blood donors (4.428%c). The difference was
statistically significant (X*=10. 60,156. 04,P<0.01). 2) There were no significant differences in ALT unqualified blood do-
nors with single HBV-DNA positive rate, single HCV-RNA positive rate and ALT qualified blood donors (X* =0.017,
0.086, P>0.01). 3) The threshold value of ALT was 59 U/L (3 642 cases of blood donors) by the method of percentile. 4)
Even using the different threshold value of ALT(40 U/L, 50 U/L, 59 U/L), the rate of single HBV-DNA positive (n=
692) showed no significant difference (X*>=4.502, P>0.01) and 16 cases of single HCV-RNA positive were still not detec-
ted. 5) The threshold value of ALT was adjusted from 40U/L to 50U/L, which increased blood resource in average rate of
2. 19% annually. If the threshold value of ALT could be adjusted from 50U/L to 59U/L, it will be possible to save at least
74.11% blood resource deemed unqualified by ALT. Conclusion In nucleic acid era, the effect of ALT has been extremely
limited to reduce the risk of transfusion transmission disease, so ALT screening in blood donor should be considered elimina-
ted. Under current blood screening strategy, it is suggested that the threshold value of ALT could be adjusted to 59 U/L to get
more blood resources without sacrificing blood safety.

Key Words : alanine aminotransferase ( ALT) , nucleic acid test, threshold value, blood donor, hepatitis
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WM 45 T AR e, Bl ITF 5 A S M 12 ] 119 52



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1035 -

B 5004k, U HRAZ R A I B AR AE I s 1 2 JT R, ALT 7
LSR8 75 85 v 4 R S 50 Gy i Al 45 BILAY B 4
AT FE 2 SRAZBRAGIN J5 AT 5 A3 1H) 1 495 863 {4l ik ifi.
HITHAL 45 B, VRN 7 BT ALT 15 2 B0 iT 48 b5 75 4 ( HBsAg,
HBV-DNA) A4 AR :E54 (H1-HCV (HCV-RNA ) Fa il 5 51
KR, BHEEPOIAN G ARG ALT 7685 IEFRAGIE
TR KT 1AL 9 % 4 B DI R, 45 A ALT e 46 7 TG Il %2
SME, 3 E O BRI SRR I ALT H00E SHE, 311
SRR ALT 052 SR I 84 U A 52 i, SRyt — 2 A Akl
TR AT SR HE PR B AR A . BURIE R

1 MBERHE

1.1 ARASRIE 2010 4E 11 J-2015 4F 12 J A thu Jo kst
MFPRA 1 495 863 B, b 514 1 035 375 il Pk 460 488
B, AF % 18-60( FFOIEL 28) %

1.2 ARACRAE BACER AR Rk 1002 T R U0 6% [ B R A
A JFZANBTEENY M 2= 4R 4% (EDTA. K2 HU#EH 73 55 I
BIMIRERAS . PR AR 4-6 h PISE AR 0 72 h P58 AL
Lioaill8

1.3 X855

L3.1 BIERF I FREHTIE (HBsAg) Al iz 7 ( 1
AR JEITEA) NIRRT (PT-HCY ) £
A e A6 28 ) %R (HBV/HIV/HCVY ) £ 3 571
(AR F]) ALT 50 (2 RI2 WA F ) .

1.3.2 Y% HBsAg Fi-HCV ¥l 4 A shbs A kb 2 2
4t STAR 8CH 4> [ 3l S 73 BT & 5t FAME24/30 ( W5 35 /R i
AT s NAT BE#R 36 (HBV/HIV/HCV ) F1 HBV-DNA  HCV-
RNA %1856 48 F 4 E DA% BRI 43 M7 R 48 Tigris (iR 12
Wr/A®]) s ALT #H H S7 7180 4 H 324643 B4 ( H 57
NI

1.4 Jrik

14,1 R R S B e 7 2R R v A AR
AT ALT, ABO M7 (1 2 &) (RhD Il &Y HBsAg (2
) FE-HCV (2 i) Hi HIV 8% HIV-AgAb (2 ) FHg TP (2
) K ; [ IA ERARAS HEAT NAT BRAGAR I, A EAE—30 A
RIS B (>0 FHELE PR ) W00 8 A i R A 4, T
Tt R 35 A (<< P E SHET A ) 7 7 058 R Il A 4 o
SEYE X NAT BRSNS G 48 bR A it — 20 2 5 56
A 5E B4 %% B AP 2% (HBV-DNA , HCV-RNA , HIV-RNA ) ,
HBsAg A& B 14 H. HBV-DNA 46 0 BH 14 A 2 41 4% R 2 bR 1
(HBV-DNA HFHM:) T HCV #ill B H HCV-RNA £ FH
PR PR JFFAZ IR B FH 1 ( HCV-RNA S FH P ) | JG0F 3 ik 1 35 1
FE A I 1 10 0T o e e e

1.4.2  ALT FEAFRIGA P o5 1) ALT A& H ki
IR AR YRR B . HLEE 2010 4F 11 H-2015 4F 12 A
ALT REMGHERILE 5 ALT A 4% k1l 3 76 2 4R 5 9 (HB-
sAg HBV-DNA) NFA5EH ($1 HCV . HCV-RNA ) Y 5 # 1
Bl 2) S5 O IR Be M IR e iR 2 ALT (8 4G 000175 10
#2010 4E 11 H-2015 4F 12 A ALT A& #&#k L5 ALT
B REER I 7E HBV-DNA B fHPE  HCV-RNA B FH Pk 7 07 1

T .

1.4.3 ALT HEFEBE 1) BRI ALT $5E R,
O [BFESET 2010-2014 4E ALT A 500 . BRIALAT 11. 78%
R P ALT RIS A A% JOTR TR I 5 9K 0L 595 56 2 6 I 9 P
YT ALT #:00,99. 53% k& ALT A2 545 0. 47 %Rk 1
HALT KA GHE . @ MR YE_ERHOHE 25 4, 3 Bk af 2 4
A3 642 5] ( HBsAg T HIV Fi-HCV HT-TP 1 NAT 650 2% 5
VIR AAs ) B o 0 0k B ST Bk ALT S35 DL
95%AE ALT H 8 FAE . HEA SRR . Al 43 J2 Sl A il B
2014 4E7 A 1 H-12 A 31 H#likIfL5 ALT #0054 3 198 il |
BRILE ALT B A5 4% 15 652010 -2014 4F#R 1 7 A 2547
ALT W0 ik 100 J5 26 SE 9 BRI ALT AN 545 429 i), 2)
SRS ALT )58 FHE X Mg ks g my . O AR ALT #
FE FHERT 2 T 130l e PSR R K i P Ay o A 00« LR
FHAEZHE ALT FI52E FE (40 U/L.50 U/L) ABRSE§ 5E
ALT H5E FLE N, HBV-DNA PP HCV-RNA B JH 1 4 7
RABOL . @ AR T AL 8 TR % ol s v 23 51 2 I Y A 7S
IR IR B W (ALT) Ifi B (8 A8 0 4 EF T S a0 ) )
2013 4F 6 A 3 HigAH.0 ALT )2 i b 40 U/L 271 &
50 U/L, He# ALT J) 5 SHE AR J5 X I FEIR s, I i
A8 FHAS BT 8 ALT 5 FHE T M 3 55 IR A 2

1.5 BC¥nAb B fdi A SPSS19.0 Xf A4 pEAT Ab B, R
95% A AU E ALT 2@ SHE, Wik R AR H
ROKLER , DL P<0. 01 I 2R A G4 3,

2 HR

2.1 ALT X RFfiA i sia 2010 4F 11 A -2015
A 12 AL 1495 863 il I i bR AR JL A Y ALT NE 4% 8
120 ]\ Z AT PR 5 562 i) RAFBAYE: 6 662 4], WA 1 iR,
8 120 fil ALT A& &% 4 K3 70 b B 4l ALT AN & #%
(97.36%) ALT ANAH6 H 2 % 2 M4 0 > BHA: > 159 141

(1.96%) .,
R 1 F 54 ALT N8B A HT (n=8 120)
ALT REHE A2 Bt LA (%)
PR 48 0.59
P9 BAE 111 1.37
Al AE s FH 1 55 0. 68
gl ALT AAH% 7 906 97.36

2.1.1 ALT REAGER N FRARED AT oL gk 2

Fi7R , ALT RAEAS TR L % 0 24T BE PR 28 T ALT 4 4% ik L

LSBT L (P<0.01) ; ALT A4 4% #ik il 2 19 75 JiF

FH AR T ALT SASHRINE 25 50 G it 24 L (P<0.01) ,
F 2 ALT 5 FHMAS G 00 L

R TR ARG
LT I R W W AR
BEPE BAPE K2R (%0) FHPE BAME KR (%0)
ALT &K% 5514 1482229 3.720 6559 1481184 4.428
ALT REH 48 8072 5.950* 111 8009 1.386**

# X2 =10.60,P<0.01, * = X*=156.04,P<0.01

2.1.2  FFRE DI s Be R MR e R L3 A ALT A Bl
2011 4F 11 H -2015 4F 12 H A Hru0s 1495863 1] fik 1fil 2 4 114
HBV-DNA B[ 692 {4 \HCV-RNA SAFHYE 16 ], 403 3 fir
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7%, ALT 7 4 A% Tk 1L 2% 79 HBV-DNA BA B #E 46 H1 %8 HCV-
RNA B BHME A H R 5 ALT IEH kM & 34 6 8 3% 2 5% (P>

0.01),
R 3 ALT ST RZIR P RVER LI
SHTHE PTG
HBVWDNA  ZJif H;VI}'H?;A HCV-RNA  PNiF H%'HF,‘;A
B Bt Kot (%) A B Kot (%)
ALT 4% 688 1482917  4.364 16 1482678 0.001
ALT A3ts 4 8076 5.965* 0 8009  0*"

o= X2=0.017,P>0.01, = = X2=0.086,P>0.01

2.1 ALT @ SEEE

2.2.1 WRIMFH ALT IEHW S HE/H Sit 3 642 ki #
ALT B E5 IR k1 R . A s 8055 95% 431
JE, RSy 59 U/L,

900 -

n

{=1

=
W

9quency

Fr:
o
=
S

0 50 100 150 200
ALT

1 ki ALT KU {E SR E (n=3 642)
2.1.2 RAARFE ALT H5E FUEX Mg A g s2m - 1) ARIE
ALT 5 FE T2 T 1013 o B 1 1k JE e ok ot 25 1 A e 55
B AR 2 iR R AR S BH PRk L ALT RDU{E K £ 4
TRAE40 U/L LT, SRAEFRHAE ALT H& FHH (40 U/L.50
U/L) ARWFSEHIE ALT H5%E FAE (59 U/L), 16 £l HCV-RNA
HABH BRI (ALT K E A 5. 5-39.0 U/L) BIRRERS H
692 il HBV-DNA H B4 ik i 2 ( ALT KA 7 5. 0-392.0
U/L) B B3R 4 FioR, 25087 3 Bl ALT ) 52 S 18 %
HBV 7 DA #0322 % (X* =4.502,P>0.01) , 2) i
F&ALT A FE X M s IR R2 M. 3 2013 £ 6 A 3 Hil2
ffiFH 50 U/L 1E ALT 0 S8 4 ALT & FE 40
U/L SF-HIEHE I 2. 19% MR R, 426 5 B,

0, 30
w1
ig0 1
T s HERVDBA I 1

Lad| 1y —— VA LR
168 11 :
14

__HEI

SEEEELRRRETTE

Fz 4 EEARF ALT HEFAEXT 692 ] HBV-DNA B FH
R L A 7 0 ) E s

ALT ALT  HBV-DNA ZA[HE
NEHE =i for Hh 2%
ALT #5EFYE (U/L) 40 11 681 1.59%
50 8 684 1. 16%
59 3 689 0.43%

R5 ¥ ALT HIEF(EM 40 U/L %R 50 U/L
REEONIIR 373/ 8 R0

ALT AEHE ALT A5
Refit MBCRE A% AsE AR
] PRAg (FEfME (ERME A
4 U/L) 50 U/L)

2013.6.3-2013.12.31 159938 4 761 746 4015(2.52%)
2014 4 291670 6265 873 5392(1.85%)
2015 4 31792 8625 1216 7409(2.33%)
&1t 767510 19 651 2835 16 816(2.19%)

it —A% ALT H)5E FAE M EFH 50U/ L $#2F+ B A 5T
S9U/L, W Z /A 45 2 74, 11% 54l [ ALT A4 4 31K 19 1L
TR, W3R 6 IR,
F6 ¥ ALT FIEREIN S0U/L %N 59 U/L

AT L MR BT IR AR
ALT AEH ALT AEH
T FRA g FrAH ﬁaf Q) _rm?&
(FlEFE  (HEFHE bR K
50 U/L) 59 U/L)
2013. 6.3-2013. 12. 31 746 111 635(85.12%)
2014 4 873 232 641(73.42%)
2015 4§ 1216 391 825(67. 84%)
it 2 835 734 2101(74.11%)
3 itig

WRAREILL RN (ALT) & & FIFEAn | 2 H F 4
EJFNEE R IR bRz —, 20 tih4d 80 AFAUK, I T2
JHE3 BE 2 W 700 0 A B 9T IR 2 VA 9 23 6 0 O 12k ) e
1986 4732 [ 1 UK ALT 300 B AR S AR RR T PRI 2 19 AR
RIS 5 AHR L 1 2, T T P AR i 100154 T 2% 0 XU, F
FEmRT! ALT XT38 il 5 105 P28 4 2 A Wy 52 2 4% 1) o B2
fEF . H2 ALT fEVHERR S e bR, 5 R S F s R #E
RZ BRI ER 9% o I 2 00 | B R 995 255 81 TR 38 b, AR
ZAR PR R WNAE IS IR R ZE 3 IE S T 3 S ALT
S ALT SRR BUAE AU 31% , B L SEH ALT i #s
()R F A IV O R R R I R A, BB S VR
LW &R, o HE 1992 4EHT HCV #8531 AR LR 55 B
FAIH M5 ) , ALT A TR0 32 M N T 58, 1995 4F
S [ [ AR ST Be A5 4598 . FE HOV R S PR AG I o vk
SELAGALT B 282k 7 HoXE By 1k S i J5 T 4% 1 3 35 2009
A WHO i i AF 5 B e I 780 075 4 e P # 0 ™ 15 H ALT
YRR AR b, LR M E B 2R K, 0 ALT A
0L A SR e P R o 1999 4F 38 RSB HUE T BRI & ALT
FrIs S W | DA R A s R A [ SR HL X 3 G
Jto MHFRELRLEK ALT 1E 03] g i ks s H Z — Jf
SRHIEH 22 (H L RAE A W A 46 5 S bs e, BEE
ELISA R £ M Rr 515 SR 08 1 AS B2 =5, i v 0 6 g
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B EAE 80 AFAA TR IREE SR A SR 2010 F R EL AR
5K 1 A 55 LR - 1 4 FE 0 P P At S0 G
REIIA MBT L T0, TR ST, FOP RS ALT 76 1 Y 7 25
FITEL WA I TR as 22

ARWF5T s , T O I R RN 5 453k (2010 4F 11
H-2015 4 12 A),1 495 863 filk i & ek h ALT ANE4% 8
120 ], Hop B4l ALT NG 4% R 7 906 191 (97. 36% ) , J2: il
WARIE 8 PR 5 ALT AN B 9K BHAE AR 159 451
(1.96%) o FZ IV 5, ALT A& 4% wk I 2 o 2 1546 R
(5.95%0) W =5 T ALT 1EF BRI (3. 72%o0) , ALT REA&ALE
HEBR R 0.3 10 57 A 28 5. 91%0; 5 562 15 Z ik 1 2
5514 61(99. 14% ) ¥J°8 ALT IEH | BEWRE 4 F3H 4 2 ik i
H TR P2 AR T s B A H Y, XN
JFIT , ALT R4 kL 5 75 ARG H 36 (1. 386%0) ST
T ALT IEFHR I (4. 428%) @78 ALT REARTEHEBR TR IT
ki AR X, TP ARG | FER R R A%
TR B4 BRI 25 708 451 ( HBV-DNA B FAHE: 692 1) (HCV-RNA
FIAM: 16 171]) , Hoh ALT ARNEAEAH 4 (0. 56% ) , 5387 K&
P ALT A H BRI 19 HBV-DNA S0 PEAS 1% HCV-RNA
FRAYER S ALT IE# sk & JC 22 5, #Em ALT RE 4%
TR JFF 58 T 11 3000 ot P SR 10 3 ) A8 (A 3L
4 0.49%0,4/8 120) , W L iR, ALT VB 4 31l T D) 58 52 4
B S P A T, b 988 R P 48 B A% 428 IR A T 3 E A
HA MW, 45 R0 ALT 0 H .

KA EEXT ALT 76 5 1R 55 400800 53 — i Uk 2
ALT H)5E FUERWFIT . % T Al 55 AT =, ALT H) 52 57
(B BB v R o 2 75 BE A% R ann L 00 T AR TR
K. FREIHZCRA ALT 1E % 2% X 8] L KR 1R A ik i 2 1%
BB 30 58 FE, B0 GB18467 (2001 ) Tk 1 2 £l B 6 & 2
SKYUHIE ALT M2k <40 U/L( B ) 5 25 U/L(#
[Rik) ;2012 4F 12 A 25 B A #R& A WS/T404. 1-2012¢ I
PRE A AR IR B 22 X [R5 —0 40« 175 79 IR S s
Fofily R I &R MR S I LR Wty Do ol 1 Tl R y- 7 B I B
Ry HHE ALT IEH S % XA B H:.9-50 U/L. &
P 7-40 U/L,2013 4F 1 H B K DA M ME & b ifEZE 4
AR A ALT H2 FUA TN S0U/L, i ALT<50 U/L
A MG ARSRAEIARY (2015 J) 1“4, 120 1 (LA &
FEFIEARAE” . WS/T 404. 1-2012 B3R S %A KTE “ R ML AT
SRR IR F AR TG S, AN ZZ sh AT 55 195 8h . R
B —RMASE 258 =K LA RIMATEE &, 25 & afi 8 h-14
h” AT R S5 AR R, I T 32k [ Sk TRk I
H U R AR I R I N AR A i B WS/ T404. 1 A EL
SEHEAT I RIS P R i el i e 2 J s [ P DA A P R 4
200 5¥ 400 mL L7, > B 1k H BRAR IR BRI, ik Ui 25 S R
25 JRFEATIR L, e 22, B IAL 2 A SR I 40 9 A 0] 0 R I,
Ja ALT 55 WS/T 404. 1 H 9 ZERRIZAAST , dk 1 & ALT
e FER RS T EPCR A LR 2% X ) L IRA i,
TEE R 35 BR AR CRAE S5 1 B8 A S5 o A 6 TN B i) 3 349 %
ALT RE A BT 7200, B2 32 BH R I B5 A B8 405 > 24 h,
BIfdiE 4°C 18 5L 45 18, ALT 3% P A i gl A0, R4S

ALT 7523 I RIVE 5 R B TO G0 -4 30, 0 ALT 285 P {E B
TS KT r AT AL R IR 45 HLAA B £
R BRSBTS UL IR LS ALT IEH S %5
R E

B 2 TE (A RS A — D ) 2 . DAl BB 408 91 %5 i
HNFEA QR 1 IE H A HEA TR T 48— i I e, Buk
S TBUEAAOUN S RT3 2 XU 9 P, (D3 5 36 > 1Y 403
OMfTFE , ATFFTARYESEBRF O 56T ik 25 % — Rk i
T B IE R AR o A IR S B E L Ym0 H o
P&, BT EATG R R R BUE ALT 36 1 IR IS,
P s LI 2 SR B o, R IG 8 ALT VIS %
X Ji] T PR AET0RE S 95% 431 T [ _E BRI 2% g o
T 959% R TT, ABIFST R E 434 B0 00 28 sk L 3 1E % 5
A WAL AT 5 AR R I ALT R 25 5 00 B8t A4 1k
(BREEAEHRE AR | 2R 43 2 BlRE v b IBORE 7 2501, 3
ALT 95%Z %8 IR H 59U/L, %BH 5 R ZEH X (56. 5U/
L)) JuiEH X (58. 2U/L) S FIF B0 X (63. 6U/L) 2V iik
M ALT95%Z % (H_FBRAHIE ; 5 H AT ALT % (i LR
60U/L 535" YOULILABATRKE ALT 4 SRy ik i 5 K0 350 H 114
ER A, H ALT I E R 2R/ TIEH S %M LR,
WHA ALT H)E 5 E6 60U/L B THIEH 2% ER(5-45)
U/L FEREHGERLE ALT e SHE R E R S %5 IR 2. 5-
3.0 f% (2010 AEHUH ALT 30 H ) IR K ik 1 75 ALT 21
EFMEBNEFSHE LR 2 4%, mIm i, Bk EZE
MAEVENA N TSR L LWIEH AL 6 EH ALT &
(H PR, AER0 DR IV 28 4 BB T 9T 29 5 B0 i v B R
W H 7 ALT )72 FHE B 72 FE TR 0 25 3 20 4 S 15 100
TEIE DRSS IFCC SRk M & ALT e A H, ALT
AE S B S W A 495 B AR B, AS [RI R SRR ALT Bs2#
g K- IR AN (RS0 8 TR A ALT %5 1R,
LI, 7 A B G ik ot 2 o 5 SR A T 00 L 25 A SE G = A
fie I XK M ALT 40 FE B — 28 5

AR ALT H 8 FUE X 0 98 I8 1A R,
ARWFFIRDT T R AR ALT ) 8 SA 76 580 & B R 19 Th
8, AR R R R ALT $HE (40 U/L) | H AT T/ AHE
(50 U/L) DA R AR5 il e 9 B (59 U/L) Wi A JiF 2 o 1
Wisipe R ek C R ER, BN L R E
(98.41% .681/692) £ JF A2 B FEAAE R I 5 1) ALT A8 {8 4
ATE 40 U/L LR, 16 BP9 A% R B BH M ik 2% ALT A6
FeR AN 39 U/L, R, ALT 14 300 22 ST B 36 407 LA 41
2o MBI 5 W T JEAd, 5 26 304 S 7 10 0 A A TR
R AR R A AR A T, 53— I, $Ei ALT
FRAF T 5 29 MR R, 76— R L8 E AT 5%, 4K
It AR TR M bR R 51 25 UV 7 e TR R 28 S e A5 1l
(ALT) G FHEAS T L BT &S 422 ,2013 426 A 3 HilgA
A0 ALT HE B B 40 U/L #2742 50 U/L, W26 -2 45
AEATHEIN 2. 19% MLIRFE IR (5 605 4% 297/ 9 500 U LK) ;2
BE— 6 ALT 352 FHEM 50 U/L 2T EABIFE 59 U/L,
i BB ati R ALT 0% 0 M 55 U5 b 2945 74. 11% 7] R K B
FHMZBR MG ALT #0048y (50-59) U/L 1it 8 B 43R 1y
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R M, P-4 D] AR B A F S 0 29% iR B
(2420 8 700 U IML) o

ZE R, 2240 10 AR 45 Uk ALT 7 I 0 AT 1 Th
SIS 33T, 35 B RO S I T 4 M 4 A IRCRT R
AHRFE Al FHIT AL BR AN 5 5 4F B0RUHE , 858 B KL
JHF SRR L2 A ) T AR AR R R M S W), R R B R 7
P B P R e B TR B AE R U TR S R B AR, Iz
2015 4T JEE A% B ARG I AR 78 25 4 ] 1M ol SIE 06 5, AL o eI
AL 3% T 58 IRV (9 D 48 O AT BR B2 SRR ALT 46
W 55— T, 2 R 31 3 1) i 8 D 7K S SR A TR B K 22 5 1Y
PRSTE L, 2 /0T S ALT 5 Al E 8 B R e
SR T IR Z MR

2 % X #
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L T4 A AT 11448 9578 3 DT 2

Fo% BF A MR Rk Aat IR S
(IR T R AR AR m M A4 — NRERE KRt 2/ B 650000)

WE.BH ABdddEp AR EFERNRN KA ZERABKE 4.5 ABH0EFRF LT RATRF
W R, E ARARMBRT 2016 F4 AAZHAEE - ARERERF 223 RESAFHLBEFEA, T2 E
N JE R B E A E T 80C thr, A R A Bedk X R N A o 7 i ofn 4% 58 % 2 SEAT R, PEMEAE & U 7 UL X R
RUELS RRHMT UM, ER AT R 223 P F F RN, FFARE 72 0 E 5 sk, WAk T 150 4 FE o A7
A R BERLEN 64.38%, % 4 AEBIM W 47 fr, L & 50 & AL E 21.08%; % 5 ARBME 77 &, £
M B AR LR 34.53%  RARL M, LR 4.04%, it KM T AKX E 4.5 480 0% ERFRATR
FWAXRBE, ahEERsLaHimEA,

KR A AR B B R 2 T IRATR #

hE 4 S .R457.1 R446.6 XHkFRIAEG ;A X E S :1004-549X(2017) 9-1039-03
Study on the molecular epidemiology of transfusion transmitted virus in physical examination population HE Fang,
MA Sha,YU Juan LIN Jun,ZHANG Hong,ZHENG Hongmei, WANG Jing, LI Qing. Department of Rheumatology, the First
People's Hospital of Yunan Province Kunming 650000, China

Abstract: Objective To explore the characteristics of transfusion transmitted virus molecular epidemiology in the
fourth and five groups in Kunming District of Yunnan through the examination of blood transfusion transmission. Methods
the detection of serum transfusion transmitted virus by polymerase chain was analyzed, and the homology and phylogenetic a-
nalysis were analyzed after the positive samples were sequenced. Results the study of 223 sera to be detected, and accord-
ing to the sequence determination and comparison, the clear 150 positive samples, the HIV infection rate of 64.38%, the
fourth group detection out of 47, the transfusion transmitted virus infection rate of 21. 08% ; the fifth group detection out of

77, the transfusion transmitted virus infection rate of 34. 53% ; mixed infection of nine infection rate of 4. 04%. Conclusion

the data about the epidemiology of transfusion transmitted virus in fourth and five groups were obtained, which could pre-

vent the transmission of transfusion transmitted virus.

Key words : physical examination population; transfusion transmitted virus; molecular epidemiology

i 1A% 3% % 7% ( transfusion transmitted virus, TTV) J& 1 Ff
BRI A B DNA 5 , 0 2 T 1N 58 2 3h 1) % 5
LI U, B e B e B N R i B 4, HAE AR
Hr R LR AR ST E i X # UTR X B9 4G
N, XoF 74ty DX A AR 1LY R ot i A% 406 05 15 R 17 % 0, OF
XA 4.5 AUREHEAT | )T DUSE T8l N22 X5 [ W) 4578
VS YT 1A% 42555 3 6 A M DX 1) 43 F- IR AT IR 2 R 4R I
IEEE

1 #M#EFE

L1 MR RIET 2016 4F 4 ATE =M A H— AR ERK
R 223 AR A TE () I AR AR, FE 43 B0 e B B , 7E
ZEF 80°C 17, DNA B MR & (ZPV202-1) LA K JFoky $2
B 2 (ZP106A ) 4P i FE 7 A4 24 ] 43k ; PCR A7 XG5
(RRO01Q) T4 #4ZHE(D2011A) FHEAY LHR(KE)F
B RIRAE, PCR S19F51 57 Sk, BARS 197 51 n F 2
1, ¥k - EERG A W A AL

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 021
* FEATH ;2012 4 FFK H K42 (81260286)

%1 PCRB|Y*

FR gl

NG147 GCCAGTCCCGAGCCCGAATTGCC
NG537 CTACGTA-CACTTCCTGGGGYGTG
NG538 CCCGCGGWCTCCACGRCAT
NG541 TCCACCATCCCCATGCCATG
NG133 GTAAGTGCACTTCCGAATGGCTGAG
NG542 CTGTTTGTGGYTGTGGGGAT
NG134 AGTTTTCCACGCCCGTCCGCAGC
NG147 GCCAGTCCCGAGCCCGAATTGCC
NG132 AGCCCGAATTGCCCCTTGAC
NG543 TCCCCATGCCATGGCAGGGC
NG539 CGAGARCGCGAGCRAAGCGAG

1.2 JRERFERARERHIAS  MIE R T ARAE T - 80°C KR
PRAE 50 L MRS BT 1.5 mL B EP & rp A 15
wL R RS, WK 8 10 min, 4°C5 000 r/min &.0> 5 min,
B VE R LMER L,

1.3 H3XPCR HL10 pL AR B SE R 41RE R 838 PCR 5%
M ,NG134 132 VE RS9, PCR IR ZR A 25 pl, U
FEFH 94°C 5 min, 94°C 30 s,60°C 30 s,72°C 30 s,72°C 10
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min; 35 MEA, 2% SRR RREE RS FL K, T2 43907

1.4 TTV RSO EARS T B 4.5 BEVE N 20 E S
Y, AR X PCR ARG A HF 94 0L 775 PR 1 e o 35 81 4
PHATHE , A e HE 10 Wl 36 DL RE SR o BEd, IF e 4%
NG537.538.540 541 1E 955 4 HFES5E 5 HBEIMEIY 14 1)
519, PCR R U B S5 3 S iR — 3, £+ PCR 7™
¥ 10 pL, 3 NG539 538 542 543 1E R4 4 LHRERISE 5 40
BENIEAY 510, VAR RS R8T ER RS —, T~
Y 2% 3 B8 e Fi kT LA 80 ATT , )P B G 0 e
R & T LLatifb )5 | B % B2 Pmd-18T 344, R | DH5«
PR FORE X FURLIN E P31, K H- S 30E NCBT T DL,
1.5 58 TTV 28 A B B A W RTEYE S Gk fh  FbLk
PR 4 4H ) BE SIS 2H . KM120830 ., 120746 , 120521 , 120728 .
120.,319,120932 113003113004, 2645 CT23F 5 JT4LF 244F %}
FEBR BEEESE 5 A F /0 FE S50 21 . KM113005 , 113007, 120742
120701120733 , 120734 , 120606, 120703, ¥£#% CT39F 5 JT33F
YRR R, A HLIX. TTV A Ab b X B AR 19 (LI R | e
DNAstar A1 430143 B BOP IR E S R gk,

2 R

2.1 ZAHX group 4 Fl group 5 i TTV EYRIFHM A
HbIX 223 G URAS AHF Y I 5 2 DNA R JH 80 PCR 974,
TEFE 2% LT NE HEBEIRS LIRS = o B, W &1 1, HbR v B
SIS KR/N 110 bp Gi—, F %42 pMD18-T U %E PCR 7
YIS, 045 R S0F NCBI A X R 1, 45 SR R B & TTV,,
MR ANTHE 223 0 LT AR BHAE 150 43, LA @ A b IX. group
4 i group 5 1Y TTV YR N 64. 38% (150/223) ,
M 1 2 3 4 5 6 7 ] 9 10 11 12

B 1 FIHHE PCR RS /K AL AR A UTR
2.2 HHIEDIRIEEAL TTV BRI AR TTV 5
4.5 FEIFFH RHE , SRR 20 PCR X B 19 SE R B A A7 4
SE, DA AW AR TTV 43728 AR B BT 1 i, W &
2 7R, 5 4 ATED R HVREIE M 182 bp SET R 2%, Bt
15 47 Gy BRMERRAS )3 5500 E NCBI Y X o, 57 4 2R
AR R , BRI H 21. 08%(47/223)

M 1 2 3 4 5 6 7 5

B2 AR PCR AR AR AT MR A 4 HIES 11

555 LB RIS RS DI R 3. WOREE 5 ALY
AN NS E 202 bp FEILAY 45T, SR 77 By FIMEAR AR
WP P30 SE5E NCBL A HLXT 7R 26 5 dLfER TV, 9125 1A R
FURY RN 34.53% (77/223) W52 5 4.5 AL TE S I 1% 35 9
B9 R AR UYL RN 4.04%(9/223)

M 2 3 4 5 6 7 &8 ¢ 10 11 12

3 FIFHE PCR R IUHS - (R A MUIEARASSE 5 4519
2.3 45 HBERES BTV IR 4T 45 4 4R
TIV W F5) R JTAIF 5 CT23F, H-#33 DNAstar {4
R T LT, BARIESLIF B 4 (a) S, A CT23F (1
RIVE T L, HFE RN 85. 49%-90. 1% , fi 1 5 fe Ik 0 1) b 51
B2H KM113002 120746 ; F1 JT4LF 14 [R5 4 %5 1, HL 90 BBl by
85. 4%—91. 4% , Fx 7 5w A 4312 KM120932,120830,

55 5 B TTV (9S54 JT33F #1 CT39F, B4Rk &,
N 4(b) &7~ , KM120734 I JT33F, KM113005 il CT39F £
R PR , 230N 92. 6% ,95. 9% ; KM120734 F1 CT39F |
KM120701 F1 JT33F &y [F] I M 34 8 A%, 50 51 8 73.4% .
69.5%.

Percent Identty

{11213 4|6 e lT 8|0 0W

L 1887 |67.3 687|694 1054 861 887 | 1 =~ CT2¥

2 {171 {907 6071068 1001 10TA 1084 IN41 2  JHU¥

3 [107 107 934 920 /901(901 887 881 /960 3 KI113002

4 [122]99 | 69 940 940 921960 | 4 K113004
g 5 [139[123[85 92 880 893 (887 (947 5 KI120319
£ 6 122 146[107]69 10 89.4 (907 927 6 KM120521
& [ 7 [14a]130[107 82 132] | 7 K120728

8 (16213812262 115/ 115] 62 |8 KI120748

9 [154/162 (13084 123 9 KI120830

10 (12291 |41 41 55 (77|77 |77 |84 0 KN120932

1234 s|e |7 8[9 1]
(a) % 4 4Bt
Percent ldentity

B 3 e e o el 0 O R 6 S

) [880 876 [855 861964 734739 | 1 CT3OF

2 |701[697 [695 702|743 926 (920 2 JTF

) |42 1314 $7.0 1630 1965 [87.0 {049 [TABI74I 3 | KNMVIIO05
' KEEIET 938 |99.5 [100.0/87.0 |69.0 (705 | 4 KM113007
§ |5 [136]301[124] 65 933938 67.0 686 697 5 KIM120506
s | 6 [162]34[150] 0571 995 [865 684 (701 6 KM120701
& | 7 [155(383[143] 00 |65 |os M ess 601 707 7 KM120703

8 |37 31453 [14a 143150 140 [ 743 749 8 KM120733

9 [329]78 (323403 411412 400215 973 9 KM120734

10 [321]85 315375392 (384|373 307 27 | 10 KM120742

1 |2 [3]4 |56 |7 8 |9 1]

(b) 5 5 4R
4 TTV 55 4 5 HBEHETH RV BAR ST (%)
2.4 345 AR RE R B IAG R R R R Gk 1) o B
85 4 ABFCI A VR CT23F 55 JT4IF 1E AN S 5 4k, JF e
Megalign %% {F #4) # 73 7 # AL &, B AR T | 5,
KM120728 120521 , 113004 . 120830, 120746 , 120932 #l JTA1F
HA BRI F  KM120319 113002 1 CT23F EA ik
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FIREILIC R s ¥ TTV 56 4 40 BE S5 R AE 4(a) R IR 4 5
MrabR—2k, 58 5 AR RS CT39F 5 JT33F fEA S
bk, g R T B 6 ®oR, KM120733, 120703, 113007,
120606113005, 120701 F1 CT39F H A 4T 19 #E 1k 56 &,
KM 120734 120742 FIl JT33F A 4530 (kb 56 R ¥ 02 TTV
o 4 HBE SR 4(b) R HrEs R —2,

KMI20830
KMI120746
KM120521

L k300

KMI120632

IT41F

CT23F
KM1 13002

KMI120319
62.0

60 50 40 30 20 10 1]
Nucleotide Substitutions{ = 100}

B 5 TTV 4 AR Bk R Geat () o4

KM113007
4?_L KM120701
KM120703
KM 120606
KM120733
I e e
1 CT39F

KM120742
{0
e JT3F
1200 v v v v v .
120 100 80 60 40 20 0

Nucleotide Substitutions( x 100}

6 TTV %5 5 dBEr I BEL I R G it AL 43 B
3 it

WE TTV A8 12 Mo B 0 X s R G A
PG, B IR AL A NS s b BT B AR R
WHEIAN TTV & 1 FpA B0 B0R R 38, RIE A L
AR TV R —SeBe Y B S o R AR R

X5 FFE R AR TTV 2335 AT R g
i ORF1,0RF2 ORF3,Hi#& M) EE R ALK EA, H
BABIENIN Rep 4544 5 th AIFAE BN IR ST 450 B85 )5
FomEI AT S E AR CAV gt & ARciEat , R
H AP R T AR B X, 038 B SR e LR Y 1 g
AR g TNk AR 95 1 4 1 1 LA R

TTV J& T8 B R 1Y DNA S5, U B, D AWE T
I 23 NS A A IT R I E AR A a2 R
BT 3K, XA b IX i R AR A BB L3S TTV 25 T 4047, AR
AAXTEAR , TR, BT DA AR AR b BRACR B B 32 ), B kb A 22
1 2R R e TR L R A PR A IR R e, AR B ST 223 1
T AR AR 48 77 5] A 30 7 5 Eesxt, B T 150 3 BH
PEFRA FOR IR % h 64. 38% , 555 4 dLBERIN Y 47 £, 3
TTV BUERGLHA 21.08% ;45 5 BRI L 77 43, Hogge &R
K 34.53% TRAIEGL 9 17 BRYL RN 4. 04% , AEIR AWM
SRR AT T TTV N22 [X DA K A G 3L R B AR E A
[ 5 P 2 AR Y e 3R, 15 3 TTV 3 R4 (0 91, LU X AR
H DX TTV A Ab X 5 R 1] 5 Ak G R R IR PE 5 5
BIZHT, LA TTV FEA 30 X 43 T IRA TG 2 R R AY T i

A F A

TTV J& 45 B0 | T HER 5145 MAE L AN BE T € (Nobili
et al., 2005) , 3 H 7 & 451 AR LL AL | 9K T B AE K B AH
fFIJE TTV AR ILHA I R AT, £28
B6 TTV fY5E R AITE HIV Be s o Ho g e AT B iR A T
R H TTV B3k 2 1% 5 ( Shibayama et al. , 2001) ,{H j&
WA i A R R

& % X #k

(1] gkdtEs. BB A AR I S350 5 2 IR AT 2 9T AR
ARk SEARE B, 2014,

(2] Z=BE kul, BERUML, 55, B W8t XN il A% 35 903 25 43 F AT
AT, R AR, 2014, 26(10) :1127-1130.

(3] B 5 i HBV 54 KU PPAR Kk ifn. 2 v HBV %%
AR, B RSB BE R B R, 2014,

[4] EEEN, BB, S B LR HIV 105> F AT
AT, AT R 2R A%, 2013, 47(5) :427-430.

[5] Bk mEHXE I HBY 584 KU PEAl K ik & HBV 3%
K537 v B R A B Be R B R, 2014

[6] XIEM, WA, WMF, 5. AT A A 4 NFL kR
TR R B FE DR W LM ST R Bl PR A, 2015(6) 2 52-
54.

(7] Bis, f0AH, ZERRZR. AR I 68 AT B T B I 5 03 7 ek
PeFEIR T I [RIPEVE S T IRAT R A 0E 5. T g4k, 2013,
12(8) :425-431.

[8] QiuJ, Kakkola L., Cheng F, et al. Human circovirus TT virus gen-
otype 6 expresses six proteins following transfection of a full-length
clone. J Virol, 2005, 79(10) :6505-6510.

[9] Thom K, Morrison C, Lewis J C, et al. Distribution of TT virus
(TTV), TTV-like minivirus, and related viruses in humans and
nonhuman primates. Virology, 2003, 306(2) :324-333.

[10] Hirata D, Kaneko N, Iwamoto M, et al. Infection with an unenvel-
oped DNA virus (TTV) associated with non-A to G hepatitis in pa-
tients with rheumatoid arthritis. Br J Rheumatol, 1998, 37(12):
1361-1362.

[117] Nishizawa T, Okamoto H, Konishi K, et al. A novel DNA virus
(TTV) associated with elevated transaminase levels in posttransfu-
sion hepatitis of unknown etiology . Biochemical & Biophysical Re-
search Communications, 1997, 241(1) :92.

[12] Tawara A, Akahane Y, Takahashi M, et al. Transmission of hu-
man TT virus of genotype la to chimpanzees with fecal supernatant
or serum from patients with acute TTV infection. Biochemical &
Biophysical Research Communications, 2000, 278(2) :470-476.

[13] Maggi F, Pifferi M, Fornai C, et al. TT virus in the nasal secre-
tions of children with acute respiratory diseases: relations to viremia
and disease severity. J Virol, 2003, 77(4) :2418-2425.

(2017-01-17 Yk, 08-20 F&1HT)
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iR -
JHR T 35 ] ¢ J0 A ik 11 22 ek 22 Rk 1 25 9 % i LA 0

ARG RTAE AT AT, DU R 610041)

FEE B 4 xR B O R ot AR R 28 Wt 2 e i Sk UL RO B SR AT AT, 3R A B D ki I ki Xt
Ko Ak EHRERLEGRMDAERRLE LT M oy ARG R, KR B UL & R AT 8 B, 3R
FERHAARI A, BR RM T 2012-2013 4 F R K ik fe # I8 K F H 24. 4% , 7 K ok ofu 3 B9 M5 R R FLo A =
FRERTFELGEMH A0 ZUTFR AT K 4 A, F R K AN 75.9%, % 40-50 % F1 30 & DL T8 &
Bk T A, 20 B 8 F B K AU 30. 4% 40 35% ;iR fL < BT AR 22 A LRI R A48T 16 AL ik
R A AR A, B R E"8 A, 28 & %k A$H 28.6%,20.8%,16. 9% 7 10. 4% , & B3k 2 it i 2 7%
KW EERE, G5 oA IR kot R Kt AR R, B AT AT RO Sk R I R A BL Y A8 B AR B SR e LR D R
mHRA, HEIRENEEHmHAEEAEENGE L,

KEIR: E R A A R 5 kR B AT

hE4#ES.R457.1 RI193.3 XHkFRIAEG ;A X EHES:1004-549X (2017) 9-1042-04
Condition and reason analysis on loss of awarded blood donors in Chengdu ZHAO Yuwei, TU Limei, FU Xuemei.
Chengdu Blood Center, Chengdu 610041, China. Corresponding author: FU Xuemei

Abstract : Objective To understand the condition of blood donor population lost after awarded with National Unpaid
Blood Donation Contribution Reward and figure out the reasons to improve the strategy for reducing the loss of awarded popu-
lation. Methods

for terminating blood donation. Results

Information on lost awarded donors were collected and evaluated by making telephone survey on the reasons
The loss rate of awarded blood donors in Chengdu was 24. 4%. There was no statis-
tical difference among gender and awards (P>0.05). The male donors <40 years old group lost 44 persons, comprising
75.9% of the total male lost donors and the majority of lost donors. Female donors in <30 group and 40—50 group lost 7 per-
sons respectively. There was no statistical difference between different age groups (P>0.05). 'Leave Chengdu’ was the first
reason for donor loss (28.6% ) , followed by "Not pass the blood test’ (20.8% ), 'Not pass the pre—donation physical exami-
nation’ (16. 9% ) , 'Unfit physical condition” (10.4% ) and so on. Conclusion The loss rate of awarded blood donors in
Chengdu is large. More attention needs to be paid to the lost awarded donor population. It is very necessary to make different

strategies to different population for decreasing the loss rate of repeated donors and constructing a steady repeated blood dona-

tion population.

Key words :national unpaid blood donation contribution reward; blood donor; lost reason; analysis

] R TC Ak i 75 Tk 22 AR A5 3 2 [ ik a2 BA (L A T2
LRy, T B 2 R At thE B D A H 4 (WHO ) I T %2 4
SR LR B SEIR M AR ORI 2Rk it 3 B A R
S TR I, X JC AR L H IR A B A T A TR, R R
1R IV B8 A R e M Y R 22 DG TR E PRI I, TG ARk i 2= ik
WHAFH IR M ATE R F S, TR0 15 2 ik i 3 B LA 4%
TG o A AR SCEE X R T 345 2012-2013 4F B E K TG
TR 1 7= Bk % TR I HEA T SR T 40T, LABA A i Tk
I 5 B 5 5 R R AR AR 22 (0 2 25 R AT, I A3 BT 1 1
REWT,

1 MBERHE

L1 WAEXSg SRR s BB R s p ke 2012-
2013 4 4= [ T A2 K i 2% k2 45 22 T 19 K, 24t 315

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 022
NBEFAER AGEHMG (1968, 03-) , FATHE I, 322 1 3 R L 45 7
R ML 22 AR5, HEL TG £ 028-85582945 , Email ; cdbezyw@ 163. com

&, B 250 &, Ltk 65 &

L2 A MRS B LR S0 Hh A A SRR 1l 2 6
FEARMFE AT 2012-2013 47 B TCAEHR M0 A= k22 )5 45 1k ik il
BAYRIR L35 A SR T 2 R I 25, AT Ko a2 B R i 3 10 2 SR AL
DA T8 20 7 L 1 7, SRR 15 BT 880 A0T .

1.3 SEirEatr SCh R RSt 2# 43 R Al SPSS20. 0
BT XA DL P<0. 05 HERA S35 L,

2 HR

2.1 FRBEWRIME FEARMES. AT 2012-2013 4R EE KT
PR M ZE R RS B AT 315 A BRE Rk 77 A, Bk
N 24. 4% AR BPER K 58 A, R 19 A, 5051 5 4%
3R A0 23. 2% F1 29. 2% (18] 1A) P 50 18] 3 2 R
M2 RIS FE L (X =1.02,P>0.05) ; #HIRLEH I35,
SRR 42 N VRBEFR 20 AL HIR TR 15 A, 505 %
H IR ALY 21, 2% 33. 9% 1 25. 9% (& 1B) , 45 22101 [A]
TRBNERILG I FE L (X =2.35,P>0.05) ,
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250

B e
B 198
200
L
150 L
B
<2100 59 53
42
50 20 15
0 L L 1
&4 Rz iz

Bl 1 Rk A
2.2 RBJETRCHR M E TR SRR DR ORI ok
F,30-40 % Fl1 30 & LUT 408 Be Ak 2 AHE R Ll R, 4
A 28. 8% F1 26. 1% (¥ 2B) . AN [FJ ¥ 53t 26 AHF 53 A A
], 53 P 30 2 A HEAR % BE A3 A1 5 PR T 431 15 0 25481, 30—
40 % 130 & LU AFE I B R NER 2, 4 5k 14 R0 30
AN 2A) , T2 T3 Bl 2 28. 6% 1 25. 2% (18] 2B) ,50-55
BARIB B 1N R RN 12.5% , kil ik
B MAEBBER 40-50 4 130 2 DL FAERE, ¥k 7 AL
TSR AR Bl 40-50 %, Wi 2R 380 35% , FLR 2 30
BT, 0 30.4%, 50 % DL F&FERBRRE, L& T
B BT BTS2 25 5 (P>0.05)

"5
0%

10 22

x=30 30 40< 50 - .o

x=40 x=50 x=355

Kl o g gt

N 1 S

» A

S
il g
2 30 40 50 60
AR B <30 .30<x <40 40<x <50 ,50<x <55 x>55 K
P BTS2 A3 9 . 30. 4% (25. 2% ,30. 0% .28. 6% ,
35.0% \17.5%,0 12. 5% ,25. 0% .18. 2% , B3 J 405 Ky
26.1% 28.8% 21.7% .8.3% 21. 1%
B2 ARJE AR R o A
2.3 IRFEJFRABRIMA N DL S0 M Wik 1,
2.4 REJFERIMERARIER &2,

3 g

P SR T Pk L % k4 AR A4 2 o ik 2 v 1) 000 75

R ZREATE T R 027 DAL P A e A AR B 1% X T
TR L BAATL AR RS P , [ P 0 ot I 980 2 44 R L Y B 17 L
A EERG . — T, AR FEN B S ki 22 Dy Fxd Jees
FR R TR ) 1 fige | mT DAAR G ) 4% 0 B ik o A% 2l B AR
VR 55— 5T, AR5 A S 1861 7 K 1L 25 T 413 K ) 34k B 22
1330 ST TR R AL R A DR 0 [ ik
B E 5  Je R B B 5L,
e BRI AR NN NI R E R 7 i ]

mH AR R AEL (n)
By N W 72
b 2
% 1
I 1
+% 1
eyl WEFE A 3
AR} 26
LR 14
[=LL 11
RN 3
oI 15
I 3
HAh 2
WOl 434 TA 9
RE 8
A 3
2 13
YN 2
i85 13
=55 N 2
HoAh 27
AR ENIT 30
sk 27
HHh 20
P INYA SN/ 42
KIE 35

W1 WO A SR Y AR R T A A9 N AN A K 2 R
AR T 30 A BRI A G4 10 N IR G4% 4 B
Mk mze i 2 A

JCEBTTER 2012-2013 4F B [ 5¢ IO A4 MR 1 25 ik 2 9 1k 1l
315 N WK 7T N KRN 24. 4% , BARL T R E AT
BRI 1/3 IR ACE Y B % T ] 5 ik 0L 25 AT St 35 97 5
AR, SIS R BN TR R AR | S TR AR % Bt 1
AR L BTG 25 5 (X TG I 2R B RRAE 3
RIERGHREAEERZ X,

ARSI b TR T P AR SR L LA 40 % LLF AR i
BRI M MR R R R AR IS K (50 Z L),
H 40-50 DRI BT R R d . ©ATRTERRC,40 % L
THRMIRZEFE 2 SRREEER ), TAEF B RS 2 A
Z W5 R M2 1k T 35 % DL E i v T 5 PR A i
BB RS8R 1ML, SCHP 40-50 %5 4F 5 B 2 1 3 3 35 i i ok
R ENIE T X —1F 0,
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&2 PRaRRINE iR A

A T H n HiE ]
LA U AS B A% HBsAg 6(%H=6) 2 HfH 4 KX 16 &, BYEZ Ttk (12:4) K25 5K
X s
Hi-HCV 6(H=34=3) 3 HRH 3 JKIX
Hi-HIV 3(B=24=1) 2 (i By NAT ARG 2 i | 4
MBI 1 7t A ELISA JKIX
HL-TP (B LFH
ALT 4(FHE) >50 IU/L 13 4 BHELLALT REH 05 i ha
FR BT A AS G4 MMIFEARA A M T YRR kS S
JnJeAzk .
Het 7(&t) 3 ANAIEPIOHECRTE ;3 AB I
Hb REH
I kA 2(34) 1 N3 (56 %)
BFART E%in SN =2,dE)I1FE=6) 1 AFEAEIRRE A G515 L 22 & ¥ de AR PN =8 &,3E)1
=14 2) 2 Bl s, HK O ER R
5 6(IEE=1,3E)I5E=5)
AR 3015
o PJEISIE )
HAth 3ONEE=2,3E)15E=1)
BRI PR PR 493 ik 24 3(B=1%=2) H8H(H=4%=4)
BHRE A% 3(B=1%=2)
AT 2( 1)
TAEJEH T AR 2058 H) 5 44 B 4EIR 35 S IR
ASH LR 3(BH)
AR 55 % 5(B=37%=2) 1 ZH0-HCV BAPH ;| BIARBARE
M5 A5 bk o, 1 A 4 ik it
H
A AR 22 3(B=24%=1) Xof il TAE N B IR 55 S BE AW &, X oAk
R AR
S iR I 2( 5B 1E)

16 A4 Mk H LR

PR JF AR I, LADUE A 3 5 3258 DLDUBRBR
MR A AR E R 2 w1 s 2 DTk B
BAHR 437 2 ik o 2 43 A B o, DA AR FNIR R B 22 5 B AR T
FEERRILE TR 2 R R ABER 61% , B 45 /R A1 Hh
TR L AR 114 L 30 T T Tk L 2 AL ) B A R il

SFHERAER I TR R B RGBS EARTT MR
REDAS G4 A0 HR ML AT AR AN A48, 43000 22 A 16 AHT
13 A, AR NSy 28. 6% .20. 8% Fl 16.9% , 45 F 0 Hr
R, B AR R ER N YA R AT P g, a2
A8 NERGL 6 AL YR TS MR B SRR R I 4 S i
22 M AR 1 A AL Ak 1t 7 AS ) T [ ikl & BA AL R RRE 5
K N A M H AN OB 3h B 5 30 SR T R E ik
M AR ST 2 JhAh, BAR TR M A 3 4 B AR
7 B BRI 7E 24 b2 0 T A2k i, ) T X 8 ) I 422 ki
“JE AL PR, B R AT Y [ R 0 K T R
ik i ARG E VR B A R (R 2R L 16 44 I TR ARG T AS
G IARA R, 6 £ BN HBsAg NG 4%, Bk T HBV 4
PERTZHIPER 22 IR R AN T Ae b B X R S IR
B PR ASE A M g 1 A 3T A R 2 A 405 )L R A O ek B
HBV B R R Z R A 1A, 16 b 15 AL bs 4
I 25 5 A BRI BH M K DX A% IR ARG ) S S B M . A
FEUESE , B3R BH P B K X A AR o HA S/ Co (EAR I FR AR
BRI BE P SRARA 1 40— 25 v 9 ARG 7K S 5 8 —
Tt R 7 5 35 (AT R AL 5 o), T T [T k5 A ) 2

WA ECEE, 13 4 “BRIATERRASH " REE D, T B4k
P2 EB IR LT A0 B AR (Het  Hb) BA I Plt B & 4% ,4 i1
ALT NEMES B, LT A SRR 5
TR B v A KA R AT 55 TR R 45 5 H B0 440 i 48 A 1
2 TR E A S ORI s 3h R AR T T Y
JEIN S EALT B R T BRI S0 R, 13 7
AR B AE B — Rk 2 AR KA A 46 I 45 Lk ik it #L 3% [l
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S B A2 5 5 To Ak L A R M | $ 7R Jo Ak i 2 52 T4



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1045 -

ATy s 38 3 4 B2 M O Y BOR S, R AT RETE A A
i YE BRI A5 TR A R 2 R S ), A e
X IF6 5 TR AL AL PR A 5 LA Bt e 2 R ik oL ARG 1P 194 2 o
HATERAMESE . A, 5 AP TAEJRUA 45 1k mR AL,
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TS HIX 2006-2015 4 ) 45 0% Bk i & 100368 46 D0 AS & 4% 1% O 43 A

AR #m A CE ST, IR 75 266071)

WE:BH 7T SN 8 B R R A TR A AR AT R, b R R o A8 3 e 0 A o e 4R B
KA, AR D i A RE R IR IR, REF MR T2k, ik REIL 10 F5F 83 K FF# TR0
# MK B, AR I8 AT A  HBsAg Hi-HIV  $1-HCV 4T-TP ALT R AZ B A2 M, % 1 Bl 459 B o 4, $EAT S it
AT, R R E 985 790 AK, B A E 2.98%,, A B £ Bowk o A 5 Bl R OH AT F £ S (P<
0.01), H 55-60 % #it fn % [H bR F 1% (0.92%) , 77 25-34 Hfhin % IR & & (3.87%), & EMHELEH AP 25—
34 % 41 ALT [ M3 508 (3. 77%) , F K1y 55 55-60 % 41 (0.15%) , H 41t % 2 3 (P<0.01) . o M4u-TP [ F 2
Ze T B M, H25-34 % L HA-TP MR % (0.64%) . 55-60 ¥ Hhin % HBsAg MR B K FHMEB 4, &
FRAHIV PSRN ZR TR T FRL(P>0.05), & TAEEBNLE, L E&EEE 2009 FReE, BT 57
HE TR ETRENES, Hi& AT R BRI, T NSt 4 3t 25-34 2 Lotk ik 2 HEAT % BT B9 40
TP B M, & 1 An K AF 55-60 3wkt & 8 48 35 7 B, B H Ok h AR wk L 69 8 7 #h T8, R AR KX 25-34 F o &
4 R R ek ot BT 0 2 A A B DAUR D o TR, A R X 18-24 % Rk ot 09 8 3 A B o B DA Am AR Rk A B
P HLA

KRB ;o BRI T AE R A 3R

FE XS R446.1 RI193.3  NXERARIREG: A SLEHS:1004-549X(2017)9-1046-03
Serological detection of blood from different age groups in blood donors and analysis of unqualified reason in Qingd-
ao from 2006 to 2015 ZHAO Huixia, HAN Li, WANG Qiangian. Qingdao Blood Station, Qingdao 266071, China

Abstract; Objective To understand the situation of serological detection of blood from different age group of blood do-
nors in Qingdao area in recent ten years, so as to provide a scientific basis for the blood donation recruitment methods and the
recruitment strategies, to reach the goal for decreasing the blood disposal rate, protecting the blood resources and improving
blood safety.Methods
center were taken as the research object. Detection data on ALT, HBsAg, anti-HCV, anti-TP, anti-HIV were collected. A

The volunteer blood donors with established electronic archives in the past ten years in Qingdao blood
statistical analysis was made according to different age groups.Results There were 985 790 cases of volunteer blood donors
in Qingdao, and the unqualified rate was 2. 98%. Positive blood donors showed significant difference in all age groups ( P<
0.01). The unqualified rate of 55 to 60 years old donors was the lowest. The highest was found in 25 to 34 years old donors.
For men, ALT unqualified rate was the highest (3.77%) in 25 to 34 years old group, and the lowest for 55 to 60 years old
group (0.15%). The difference was statistically significant ( P<0.01). The anti-TP unqualified rate was significantly higher
than men, and women who were 25 to 34 years old were the highest (0.64% ). The 55 to 60 years old donors’” HBsAg un-
qualified rate was significantly lower than other age groups. There was no statistically significant difference in unqualified
rates of HIV among all age groups ( P>0.05). From comparison of the unqualified rates during recent ten years, the rates in-
creased before 2009 and decreased after 2009.Conclusion In order to reduce blood disposal, preliminary screening detec-
tion of anti-TP before donation can be improved for 25 to 34 year-old women donors selectively. Recruitment of blood donation
for people 55 to 60 years old can be strengthened in order to make them a powerful addition to blood donation. In order to de-
crease unqualified rate, consultation and preliminary screening detection should be improved for blood donors 25 to 34 years
old. Increased effort should be paid to recruit more donors of 18 to 24 years old.

Key words : WTserological detection; volunteer blood donors; unqualified rate; recruitment

M % 42 R AR M ALA TAER B 28, RER MR
KA G4 R R TN e R L 56 A2 B (ALT) THs sk O T
FIPUR (HBsAg) (N ETF RAGEEDUIR (FL-HCV ) My B W2 g
WPUA (BL-TP) SRR REDUR (PL-HIV ) AR AT 2
PP (ARG 2010 4F 6 H 1 BIFIR AT RAZRRAGI ) . H T
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Sy X [ T TG R K A 2 ) 00V A AR 3L 985 790 AWK, #F A
(kI3 R R B 5R ) ( GB18467-2011) ¢ 4 il K2 Ji 43 it
JEHRERY) (GB18469-2012) #HE ML AE , 4% MBAR IR B /341 . A
2.18-24 %/ ;B 41.25-34 4/ ;C 41.35-44 % ;D #41.45-54
% EH.55-60 %,

1.2 AR50 AR I R A DN P 2 < T A R I
HFz iR L7 £ FE AG: A 205K ) ( GB18467-2011) HEATH i, A
FATFRRTE MR 5 ALT Bs G I HBsAg HL# A6, &
F& T ATRRIAL, I35 2EAI R G . TECAN 4 A SR (Fit
TECAN) ; Hamilton Microlab FAME ( ##j + Hamilton ) ; HBsAg
ELISA A& . ( iRl it 5 . 201206031,201012021 ; 55
S 5 . D107810, D102210) 5 Hi-HCV ELISA A% i35
( BigRLH4E 5. 201207021, 201101011 b 50 5 %8, #Ht =,
€20120508,€20101001) ;3% HIV-1/2 ELISA #1377 ( Bk i
BHER , fit5 2012061108 ,2010080308 ) ; HIV i J5i/Hi ik ELISA
(JbETT %8, 15 . H20120704 , H20120302) . A% TR KGN 2R 55
Procleix TIGRIS A% 2 kil 2 45 ( 3¢ [ i 48 ) e I Al i 57
Procleix Ultrio( #t%5: 593226,598605,593226) ; % [ Cobas
s 201 BRI R G (L E P [K) K Cobas MPX A1t 1] (
N03426,N12813) , R H & G140l R G 2 B fifi T L 2

A SEI# AH B A SRR ZE RS FE RO R R ge )
YRR S EEHATIE

1.3 KI5 KO Ebn e ALT Kl % %3 A 2013
4 2, L ALT<50 U(ZHiN ALT<40 U) #4&# b5
#E, HBsAg $i-HCV PL-TP FIHL-HIV 5K H ELISA A5,
X HR L5 LA 1 AT 00 S A, 00 5 A 235 SR 34 S BR P 5 0 S B
P, 1 AT B AR AR AT L R, B R g A 1 AL
VL BRI BE M, AR A . 1 AR A I R 40 R F B A
R (IDT) A8, WA T TG 52 oz M 9 4 A B P, ¢ e
DA B Pk R PR AR R4 T3 H 5 % ORI R GeR H 6
NBHBFERTIN ( MP6) B, TR AEAE 247 Wk A il TG Sz Rz M 1
FRA S B B0 A 52 R M AR TR AR SR AT 5 4030, B XoF
4 U2 SR PR TR A B A B AR HEAT BB AS B A I, ) R
DU FeAk e B R B T B BRI R 24 ™ A 1 R 1
FHRE,

1.4 SGEifpabs SRH SPSS21. 0 B4 AT /4, 8 7 2
B R R L SRR AR A XA 56, DL P<0. 05 2257
BT, WS A TR 0 24 G2 E T

2 HER(EI12,ALD

R 1 2006-2015 75 5 X A4 S BER 246 48 bRt R

) BRI (n) AR
EI (%) PES — ™ ™ — p

5 @ ALT(n) HBsAg(n) $-HCV(n) Hi-TP(n) Hi-HIV(n )M (n) &it(%)
A 18- 234 053 174 082 C 4 906 820 546 358 202 117 6949(2.97)
i's 1035 589 389 494 169 82 2758(1.58)
B4l 25— 189 684 79 613 5 7 153 575 262 576 145 167 8 878(4.68)
ks 599 197 151 510 63 35 1555(1.95)
CH 35- 139955 65913 5 3978 430 227 626 91 188 5540(3.96)
@ 457 153 105 415 46 42 1218(1. 85)
D% 45— 65 339 32 280 5 973 201 86 317 49 119 1745(2.67)

@z 308 82 61 185 20 39 695(2.15)

E#H 55-60 3443 1428 % 5 3 4 11 2 6 31(0.90)

S 6 1 1 5 0 1 14(0.98)
&t 632474 353316 194 200 3051 1832 3 497 787 796 29 383(2.98)

LB LR BT IR B X2 = 81925, P<0. 01; 0 PE X2 = 66210, P<0. 01 ; B & AR08 20 ALT FHPEZE A X2 = 125, P<0. 01, &
PN TG 22 5 s NRIPERIBE-TP BHMER Fde . X2 =158, P<0. 01 ; BYERA B RN 3. 66% , Lotk MR AAK RNy 1. 77% 5 BAER LMK L A A4

HIAE X? =2809, P<0. 01
3 itie

AR Hb X 2006-2015 4F Jo A<k 1M 25 173 R AR A 46 2k
2. 88% LT HISCSCHRARIE V' HLAE 2012-2015 4 A A %
HRUEE 2% A, S A IRIE — 80, ALT JoA K5 R
AR B R A, ALT (1.97%) > Hi-TP (0.35%) > HBsAg
(0.31%) >Hi-HCV (0. 19% ) >HL-HIV (0. 08% ) ,

AR SCEE SRR b AN [ S0 e i 3, s o A
AERBILT B, ZRA 5 E L (P<0.01) , X H 53
ks —3 Y HL R -TP B T Bk, B 25-34
B AR -TP BAME A R, 8 0.64% , R 1 /b i W 4R %
AT LA 28 P b X o — 4T % BB 199 P ik i 084 7 ik a9
BL-TP P il . H wi[F AR HBsAg FIHL-TP AYIKA Rl
SARRAUR T LA B LRI R, L HBsAg/$L-TP B A
I 4 A IR AR 2% 1 T 37 H A 00 394 B -TP ) ekt 7

BEAS 2888 Rt fa) A, A AR e e 40, |
HIAS 3 O A H#E HBsAg/$T-TP 1A A il £ bRl 4l 5, FA Tk
ot J SR I V DR A S AR A T BRI

ANFIAERY Bk i & R0 H R M Z R A R E L B
55-60 & #kilLE B BHPESR AR, 7 0. 77% ., 2012 4F 7 A R 45
Il 3 T R A 2 R GB18467-2011) — 6 A2 £ v ik 1fi. .
B VA R TR S0 A4 AR I P 8 TS AR R 9 BA L
AR PSR MBS HT T 501 AYK 55-60 % Bk I % 7k,
INHAATE A ak sk, 75 EIRES 1 ik Az
IR, A 2015 4R MO8IE R, AT 2R AL HEAR I b T
NG R Bl A DRI A B, 6 ingk [l
SETE 1986 AR 30 45 ], AS W08 ik it 47 % 1 B
A A FE ZEEE B AEPOI BE T AR AT R, AN SRR AR S RS
55-60 2 [k I 75 Sk WEAE 22 YR R 7, b A1 2 2 ik ot 13
HE [ BHERE S SZ A YL A, hFEkin s Pl
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AR BT A OB AZ B BT AR LA RS0 S FAS
AR AT AR R Mk BRI AR B

FRIIR 0% AN S TO AR AL 1% 322 T ok EL DAL 22 4 14 A B
ST LAEAT A2 1] B HOMHH 5%, O A 4R 52,

2 ARG R AR TR L RS B A S
kI AR (n) o B R

Bk otk ALT(n)  HBsAg(n) #i-HCV(n) #0-TP(n) #$i-HIV(n) #ERMAME(n) A3t (%)

2006 4E 51 914 32 675 5 1232 354 75 139 18 0 1 818(3.50)
& 158 179 59 98 17 0 511(1.56)

2007 4F 56 718 35 982 L 1 627 264 131 145 29 0 2 196(3. 87)
7 216 142 82 132 21 0 593(1.65)

2008 4F 57 647 37 828 5 2412 215 135 221 37 0 3020(5.24)
7 280 90 71 153 20 0 614(1.62)

2009 4 62 379 38 747 Ll 3755 179 109 138 110 0 4291(6.88)
§’s 442 85 92 128 75 0 822(2.12)

2010 4E 64 187 38912 5 2669 167 170 159 45 31 3 241(5.05)
7 390 76 110 163 42 18 799(2.05)

2011 4 69 122 39 976 L 2333 188 149 222 62 72 3 026(4.38)
7 420 83 88 214 43 27 875(2.19)

2012 4F 64 935 32 567 2 975 160 99 196 58 51 1539(2.37)
7 118 85 69 170 23 22 487(1.50)

2013 4f 66 269 32241 5 636 135 77 217 56 111 1232(1.86)
I 104 92 49 181 24 30 480(1.49)

2014 4F 69 836 31 606 % 793 168 86 243 35 150 1475(2.11)
% 159 92 35 196 21 55 558(1.77)

2015 4 69 467 32782 L 585 199 94 206 39 182 1305(1.88)
s 116 98 52 176 12 47 501(1.53)

&t 632474 353316 19 420 3051 1832 3 497 787 796 29 383(2.98)

T« A SRk I A Y TR B R R AR ] - 58 X = 3315, P<0. 01 ; Lot X2 =859, P<0. 01 ; £ 4E {4y ik 1fiL % &2 K6 i T R AR . BB vk x? = 4917, P<

0. 01; e X? =145, P<0. 01

005

0.02r

2006 2007 2008 2009 20]252?11 2012 2013 2014 2015(5F)
i

W RERIG (2010 45 6 A 1 HJF) HIV BHEE RN

0.075%, fii 2006 — 2009 4 HIV FH 13 K 0.087% (X* =

4.35,P<0.05)

1 AL AN [F]AF (3 R 0V TR 4 2 5]

18-24 2 Wk Il = TOAZER LAY 32 %, o 4k i A vk
B 41. 4% , BN SRR, (B NAS B A X — 4% Be
BRIl SR KA T R R 3, B 2006 4E 1) 51.27% T B E]
2015 41 32.25% , WA HE SR EE PR e E 0 X — 4
BN EALFRSE I  W5 BATIMA B Gk M 4731

25-34 5 Wk I & K 58 R G 6 R R, B Rk O
(4.68%) P = T MRk IS (1. 95%) , BB WA A48 R A
HALT SHEZRF (3. 77%) Y m TIHAAF R, TF R
BURKIMLE ALT GEAG I N AEFXT 25-34 % 53 Pk i 24 o 55
iR XT 2o T RV AR 4 Lo PEMR I ALT 598 S0 B BAI%, vl
I S IR P AT IR ALT Gy, X% F s/ ALT
B SEU RAR A LA e o8 AT M VA e AR B R R

AU A B, T AL RAS I ik i HIV AR H A
TP ARSI AT AR, HL22 5 A Ge it 38 S (H 5 Z ]2
A ARG BT A BT, A BT I 2010 4F
LR R RGN F) 5 1 A\ S 3 o 948 7 2 54 s ) T R i A, AR
PETH T ML 2 A | MLV BRSNS T T3 By o 1A DG 3L % 9
HAEEMBEE L AR A B AR HIV Y B
FRIW 22 57 TCGTT 27 T S B X5 A 1% B ik 1t 785 40 1o i 38
FERR B EAL SR R B F BHEA RE T, T BRAS B AR I
S, LA R 0L ) 2 A

& % x #k
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B b a2, 2011,24(11) :971-972.
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WE:BE A7 A X T i SRt G R R e RO B A AR, A R 48 3R 4R B AR 2
o FE A 2015 4 66 407 AR BB dR M ABHAT E B MEH B A, SR ANERBR I & 92.88%, B 4 ik i
& 7. 12% /AR ML 5 AR BB ALT R 6 ot ikl H ] A SR 2 R (P<0.05) 5 ARk L P34
FRETMERLHE 6.91 ¥ &k AMXAGRRKDHEAAFRE FHE LS5 EE ALT £ 48 RKRE4H
fE, Bl E ARG EL) &, NEARROEY RO BRNEELLRT W,

SRR : oA Wk o s ARk 5 F R R o A B AT

hE4 S R457.1 RI193.3 XHkERIRED : A XEHES:1004-549X (2017) 9-1049-02
Comparison on the distribution of infection status in individual blood donors and group blood donors in Anyang
FENG Juan. Anyang Blood Center, Anyang 455000, China

Abstract: Objective To analyze the characteristics and infection statuses of individual volunteer blood donors and
group blood donors in Anyang region, so as to provide evidence-based strategies for recruitment of blood donors. Methods
A retrospective investigation and analysis were conducted on 66 407 volunteer donors in 2015. Results Individual blood do-
nors were comprised of 92. 88% , while group blood donors occupied 7. 12%. When comparing individual and group blood do-
nors, the ALT disqualification rate and ratio of female donors showed significant statistical difference (P<0.05). The average
age of group blood donors were younger than individual donors by 6. 91 years. Conclusion Group blood donors in this region
are characterized by young age, high education levels, high level of female participation and low disqualified ALT rate. These

characteristics are integral to the construction of fixed group blood donors. Thus, group blood donation should be incorporated

in the development of blood donation and recruitment strategies of blood donors.

Key words : voluntary blood donation; individual blood donors; group blood donors; population distribution

H 1998 4F¢ A N\ RILAINE R IfL7E Y A4 LIk, 3 = 1)
ToEER =l 1E L PGH AR 2 AR R R FEAR ST I IR
JHIRE F T ICAEmR I, 08 22 DA Sk SR I 75 | 181 2 ik 1 = 26
Ak I AT, 33 R R 8 Sk B PR, 7R SR T
HIBLZ gk LA Bk G B Ie ki (LR RiRR« 12
MRER I ) S A B (k2 F ) 76 7540 3l BB AL T
kA SERG T AR E A SR AT A S AT B e
[N = DR (B5B W =1 N | S SNk WK i3
ToEARR LB A LR TR 55, AT A4 X 2015 4E 2 4R 89 TS
FEMR I AT T VR XASAHR 1055 ARk ot 2 g% e B A
BE AT T LB T, R T

1 #MREFE

L1 &N AKX 2015 FEERN LR , 3 66
407 AWK, #BRIIEARSE SR AT 20 ARk # 55 A k
BRI, Horp SRR M 61 678 AWK, BIRERIMLZE 4 729 A
Ko

L2 ik [BBHESET i AR XAk i 2 5 A Rk I
B IRGLIR D S NS A FRAE , FFRHEA T ELB T o

L3 SeibsErsk W SPSS 19. 0 Bk e T Bdis b , A&
MR BRI T HE B FL A FH X R, P<0. 05 22 R A SEit2

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 024

i

el

2 HER(EI1)
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Investigation and analysis of current situation and influencing factors on non-remunerated blood donation in medi-
cal students ZHENG Yanan, GONG Xi, LIU Min. Department of Psychology, Gannan Medical University, Ganzhou
341000, China

Abstract : Objective To understand current situation and influencing factors towards non—remunerated blood donation
of medical students, and to provide pertinent reference for behavior intervention in medical students and development of re-
cruitment strategies. Methods In October 2016, a total of 1 020 medical students in Gannan medical university were sur-
veyed with self—compiled questionnaires on the attitude, and their reasons for promoting or hindering non—remunerated blood
donation. 1 020 questionnaires were issued and 971 were collected, among which all questionnaires were valid. Results In
this sample, 22.45% medical students had blood donation experience, and there were significant difference between different
gender( P<0.05) and not significant from freshmen who came from rural or urban regions. The positive and negative factors
of non—remunerated blood donation for medical students were spiritual pursuits, such as professional ethics consciousness,
help others, personal interests about preferential blood transfusion, etc; the negative effects on the body included fear of in-
fection, malaise. The factors of non—remunerated blood donation in medical students were as followed: help others ( P<
0.05) , spiritual pursuit( P<0.05), complete inspection during non—-remunerated blood donation( P<0.05) , worrying about
the health status after blood donation( P<0.05) , lack of publicity on campus(P<0.05) and lack of awareness on voluntary
blood donation( P<0.05). Conclusion Non-remunerated blood donation in medical students is related to multiple factors
and specific measures should be taken for related factors to improve the awareness on voluntary blood donation in medical

students in medical university.

Key words : medical students; non—remunerated blood donation; influencing factors
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Applications and considerations about the proportion concept of fixed blood donors ZHANG Yan, CHANG Ying,
ZHAO Fengmian, LI Wence, CUI Yulan,ZHANG Yingping.Blood Center of Hebei Province, Shijiazhuang 050071, China

Abstract Objective Analysis on fixed number of blood donors and changing volume of blood collection from Blood
Center of Hebei Province in recent four years will help to explore the application effect and practical significance concept of
blood donors proportion, and offer reference for developing donors team and enhancing the efficiency of blood collecting.
Methods
2012 to 2016 to compare with the aggregation of each year to measure and calculate in proportion. In accordance with statis-
tics , P<0. 05 shows a

the proportion of fixed donors, person—time and blood volume had been general uptrends with different levels, which were in-

Extracting data from the formula definition of blood donation volume, number and person—time of donors during
The blood collection volume was increasing every year, and

statistically significant difference. Results

versely associated with the total growth.Conclusion The proportion of donors is inadequate to evaluate the capability of suffi-

cient blood collecting. Instead, regarding the proportion of fixed donors number as a consideration to analyze the reservation

utility and satisfaction degree of local demand would have more guiding significances.

Key words : proportion of fixed blood donors number ;reservation utility of blood donors ;blood donors team
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Trend analysis of the key indexes for blood component quality control

XEHS:1004-549X (2017)9-1057-03
SHI Jie, JIA Lu, DUAN Zhigian, DONG Ruip-
ing, ZHENG Jianyong. Department of Quality Management, Nanjing Red Cross Blood Center, Nanjing 210003, China
Abstract: Objective To evaluate the quality of blood components by trend analysis. Methods The quality control
data of seven kinds of blood components, which were tested every month, were collected. The key indexes were selected to
make the line charts. The warning limits and action limits were set up to analyze the continuous trend. Results There were
several key indexes which could not 100% meet the “Quality requirements for whole blood and component blood,” including
capacity, Hb, Het, platelet content, pH, factor VIl activity, fibrinogen content, methylene blue residue, plasma protein
content. The qualification rate of fresh frozen plasma or cold precipitation coagulation factor compliance failed to meet the re-
quirements, which were at least 75% under control per month. The collection and preparation processes of the rest products
were under control. Conclusion The method of continuous trend analysis based on trend analysis chart is suitable for blood

component quality control project. It provides reference for the evaluation of stability of blood products.

Key words: component quality control; key index; trend analysis
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Study on the application of thromboelastography in assessing coagulation status in patients with carcinoma of the
WANG Shufeng' , DONG Xiaofeng® , WANG Yan® , REN Lei*, LAN Shuaiqi® , CAO Weijuan®. 1. OQuipatient Office , 2.
Department of Hematology, 3. Department of Laboratory Medicine ,Affiliated Tumor Hospital of Zhengzhou University , Henan
Tumor Hospital , Zhengzhou 450008 , China

Abstract: Objective To investigate the role of thromboelastography (TEG) in assessing coagulation status in patients

lungs

with carcinoma of the lungs.Methods TEG, routine coagulation tests and venous Doppler ultrasound were done to detect the
coagulation status in 273 patients who were diagnosed with lung cancer in Henan Tumor Hospital from May 2015 to May
2016. The patients were divided into two groups: group 1 was diagnosed with deep vein thrombosis and group 2 was not diag-
nosed with thrombosis, in addition to a control group consisting of non-lung cancer patients with normal lung function. The de-
tection results were compared among the three groups.Results The difference of R values between group 1 and group 2, and
group 1 and control demonstrated significant differences ( P<0.05). No statistically significant difference was found in the
other test parameters among the three groups (P>0.05).Conclusion The R value in TEG may indicate hypercoagulability

and predict the high risk for deep vein thrombosis formation in patients with lung cancer.

Key words : thromboelastography ; coagulation tests; lung cancer; vein thrombosis
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ZHRNTC AR ZH , Herb 0 A 2 R B 2 BN AR (955 91 o
FEHLIE 5 AR LB AR B S5k 18 A {a FRE ARG A
BT IR HEBR LTI R . A @it 220 A ke s
spl i sk A MR A S e i 2 e M 13 44
Lk 5 &R 28-65 %, V14 46.3 B, 3 ARFFEXT LA
R 2E ST L (P>0.05) , 509 B E K ik
R N5 B EL M TR, O AR 22 R Be AR P 2% 51 St

L2 X#R5KH #Eim 4 TR 4E A B 78 SYSMEX CA-
7000 B 2 il 58 A3 K e 2 30, il Ag 5 P A i ol R 92
Haemoscope £ 7= Model 5000 #4758 M Fe &350 &, 13l57
BB SO P T 4 B UL AR R TR I

1.3 ARACREE KA

1.3.1 ARACREE B WFIE 0t G 1 175 R 23 I A U 6 5 ik
I, 28 3. 2% AR AN 1:940#E, 30 min Pi%kKE, LI =5
ARG  FEE RS T S A TR

1.3.2 BRIl 4 BN A iARAS LU O2EAE 18 em AHXTE
02772 000 g #5010 min, SREUMIE , i 4 B 3 iliLEE 534X
LI BE 1M1 4 TH , AL F5 T AR 4385 10 % B 1] ( APTT) | 38 1 /i
WFE) (TT) | &E ML Al D i 18] (PT) | £F 4 2 F 5E &l 5
(FIB) . APTT 2= ) e py U514 5E 1 R SL D Rk 00, &%
21-39 s;TT [ MEF 4T R A N £ 4R A ), B2 (E
6-21 s;PT F % [ WLAMNEM:EE M RGNk, S % (H 9-15
s; FIB 2@ NS h 47 46 38 1 5 & = il 90, S5 (2-
4)g/L,

1.3.3 TEG Kl Kyrstiyeimbra 1 mL BOA MAe 30 )
AL, (A BRCE R AT TEG A&, 6145 LU S50, S
SNERFE] (R) & I T BB ] (K) | I T8 B 3 2 ( Angle
) BB B (MA) | B R E F5 40 (LY30 1 EPL) |
SREEIMFEE(CD) o R (E R MMLAT AR - 46 T 2 21 £F 4t 25
FIF IR R I 1E], 2% (6 5~ 10 min; K (B 378 I 16 BE 1l
ZHHCEPRIFE R 20 mm FrHs AR E], 2% 1-3 min; An-
gle £ MBEE I BRI F80 i 0486 1 P 1 5 A Y 2 I £ 17 2%
AL S, S5 8 53°-72° s MA (H R BE L HL 1 e K
TRIE R FAENE , B2 50-70mm; LY30 R MA B E T 30
min AYZFAESE IR 28, 0 ~ 8% ; EPL Je il A3 i 11 70 %k,
FIRTE MA {HHIE S5 30 min PNIMLEEHUG BHA MV E 4T, 5
HE>15% ; CL{EZIELL FIARss & LUSTH 8 REE M8 5, )R
W B R MR BEIIR S , B 5 (EH-3-3,

1.4 Soiteeab sl B BuE N SPSS 16. 0 #4758 1o
BT TR BORILL xes SR, HIEAE I LEECR T Tukey Frr, A

RBPE LB F RS, D) P<0. 05 AR A G5 X,
2 #R

2.1 RRFEBKIR BRG] 273 5 S L3 A
KA 18 BIIE Ik AR, b7 bk 6. 59%
2.2 BRI 4 TOAIN R 2H S I 4 SRR I 5 G i R 2] | X
WAL Lbde, PT.TT 4%, FIB THig , H25 R RG24 L (P>
0.05), L7 1,

R/ 3 YANEIN 4 TS TUEGE LB (xxs,n=18)

[T I i A 2 X 4H F P

APTT(s) 31.72+6.41 34.28+8.17 30.57+5.43 1.42 0.25
TT(s) 13.65+3.54 15.39+4.27 14.16+£3.85 0.95 0.39

PT(s) 9.31%£2.47 11.53+£3.18 10.64£2.59 2.94 0.06
FIB(g/L) 3.92+0.78 3.75+0.83 3.59x0.74 0.79 0.46

2.3 TEGH&W 4 TEG ¥t 5 JC k4 2
Le#e, RESE, ZRF A5 X (P<0.05) ; K445 e
B, 2Z2RTE R X (P>0.05) , L& 2,

F2 341 TEG K% i (%xs,n=18)
[ T Il A 4 it BE 4 FP
R(min) 2.87+0.38* 4.52+0.79" 5.31+0.86° 55.50 0.00
K('min) 2.25+0.73 2.49=+0. 81 2.16+0.64 0.98 0.38

MA(mm) 61.37£11.62 56.94+10.35 57.92+12.47 0.73 0.48
Angle(deg) 64.72+21.53 73.28+24.17 60.83+19.25 1.54 0.22

EPL(%) 0.43+1.75 0.31£1.57 0.19+1.26  0.11 0.89
LY30(%) 0.21x1.46 0.29+1.54 0.38x1.52 0.06 0.94
CI 0.83+2.39 0.52+£2.16  0.27+1.42 0.34 0.71

Wia5b L#,¢=9.87,P<0.05;a 55 ¢ [L#,¢g=14.60,P<0.05;b 5
c lb#,q=4.73,P>0.05

3 it

AAERPIE BE DVT RAERK &, 5 MR A S A G,
5 IR 1 2 BT AR I B A 00 B AL T e S
YIADG, AR5 BRI AL 4% /B 8 1) DVT A00% 22 Jm BRI
R BT Iolg i A T R R, O I B S R B
Y MR | LY R e e AL TE bR iR A AR s & A
(9 DVT (Rt

1 R 15 A= P LA o 52 36 5 285 Sk 1Al £ 28 1 95 i 2 g
ARES, T M R0 BT M AR 259, RRIAAIR & A2 A I HLER  IF:
X Bt B (0 TS A5 — 52 A F AR ) . TEG Kt 5
FREE MR IHE R B, B 4 T S Bt B B I T RER A, 3R
TESZ TR AR | 0 S8 A5 10 2y e 1) 2 00 A 1 v
yriom

AT N Wi 2R3 R BRI 4 IR A P A8 BR T BE T
L (P>0.05) , MM 2H PT FEA%, FIB 7, nl LIAE N4 Bl
$6bR. TEG Z55 R EEUE T AW, SR 8 i PR 716 P4
1, CLAEOE # AR, #tm HAb T SRR ES  Jo Al TEG &
BB IE 5 AAHE  E AR 22 5K, R MR 22 K
T 2%, 2 W i SR A R LD RE A AN TR FREE 00 S Il
HHEHE RAEMT IR XTIRAL, 3 dlim i, 2 R A 5t
ZERL(P<0.05) 5 I F 2 5 % BB | TG I A4 20 P WA EL AR, 22
FAEGIE X (P<0.05) ;X 4 Joimfedl 2 | ik, 2
FRGIHERE X (P>0.05) . Al TEG SHULHEEINL 4 WY LL
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B3 B2 G L (P>0.05) o B X e i Al

PEREALZAREEZ], 2015,55(29) :103-105.

JIER A LE e , L B AR N T i B [4] Malgor RD, Bilfinger TV, Labropoulos N. A systematic review of
M TIREZFLAAGE — 2 KRR B W — B IR 7 AR ] pulmonary embolism in patients with lung cancer.Ann Thorac Surg,
FbIB), BB ok TEG o M W 28 2% 19258 1 SRR B, LA 2012,94(1) :311-316.
5 A G 4 A T (710 i
SRS RO AEEALL 50 K G iy (3 ERATE T TS AR A
. PP [T S RNV NS e N . AR oA, N . 780-784.
WA 0 34T HOBEA T | WAL A6 O 5 DK PRI R 2011 TIOR8, R
LA 7 A 7 A 2 T B 5 O 2 2% LR [6] wilez, BIEHT, BYZE2x il Ae s g UG I X A R A A6 o 5 2
S S L S IS T 9 HE SR R L 1 2, 2012,25(2) £ 155-
LR FRTE 5 DK A T 1l BsF AR, A B % B Joz Wt i 2 6 it B 1) Y 157,
£ ’ B PR (9357 85 s 1l TEG e FAT PR T BE 19 0 [7] Ganter MT,Hofer CK.Coagulation monitoring ; current techniques and
#, il TP A 1Y 5 1) ’ ENE I A N clinical use of viscoelastic point-of-care coagulation devices. Anesth
IEIRAGHE) ™, Ao bR AR = A B, R i TEG 7E it Analg ,2008 ,106(5) :1366-1375.
I KR B I D BE P 195 4R Yy JnEEAS , AT H: [8] Robert F.The potential benefits of low-molecular-weight heparins in
b 75 T BT cancer patients.] Hematol & Oncol,2010,3(1) ;1-12.
S 1 TR MR 5 TEG Kol of th B0 R (EWEARRE 77 (9] b7, T30, SHRIT., 45 1 e 90y PO P B AT AR BT AR5
A B3 LG L G ) e e T i R 7 G (8 R A EIRYYT T DR R O 90 2 O A P e G R
R A TR | WAL A A 1 KU %,2015,38(3) :333-336.
[10] 24 BRIl 2R3 . (R 50 Pl R R S0 1 6t 19 22 7.

2 % X #

(1] T, TRE B R SRS R % KRB K
I, K EE 2 SI6 R, 2015,12(15) 2284-2287.

(2] sRIbef, o ar o i He, 55 il A5 35 R I ) fi v 28 A I R
S E S22 W, 2013,17(9) :1720-1721.

(3] ZR) A=, B U0 il 6 5 1 I I e A SR 1Y R DL B IR 97

[11]

SEM 2R, 2015,28(10) £ 1254-1256.
AXBRT X1 RUAE . I A2 35t 7 PRI o T BRI PR 24P o 1
G4 LI PR IR 2 2% 7, 2015, 28 (4) 1273-275.

(2016-10-13 Ytk ,2017-05-19 fEE)

AR T

16GB it Jpk B B AT 76 1 248 Y o v S8 3 PP O 1

X A (KT NRBERE, #TL RK 323000)

WMEBE Wi 16GB R BT B A MM 2B AL PO NANE, FE 2016 F 1 A—2016 F7 A, K
BMEZE T LA BN EH 76 4 ALe K 2 4 A0t B4, L5 4{F B 16GB & & ik ¥ B 4 22 L ik
MBHAERAEACHERENRA B IRRER, FR LRUASEIRTOREFSGER, BRFHNY 0 A, H
T FRIAGSE, ABAELPERBEPHREFSER , FBAFAL TR, FRBMAAR, 4L 16GB & ## ik
WEHAMSANE LSS EFE FRERRRMETEAEHRENNH,

KR R BT B4, M0 B0 B AR A

RESES RA57.1  XEARIREE:B XELS:1004-549X(2017)9-1061-03
Application of 16GB venous indwelling needle among patients with blood component apheresis
Yemin. People's hospital of Lishui City ,Lishui 323000, China

Abstract ;: Objective To explore the clinical value of 16GB superficial venous indwelling needle among patients with

LIU Shuping ,ZHOU

blood component apheresis. Methods From January 2016 to July 2016, 76 cases with blood component apheresis were ran-
domly divided into experimental group and control group. The experimental group established venous access with 16GB super-
ficial venous indwelling needle; the control group used conventional steel needle pipe configuration. Results The experi-
mental group met the blood flow requirement during apheresis. The number of re-puncture was 0. The blood flow of the control
group also met the requirement. The numbers of re-puncture were 7. The puncture sites were limited. Conclusion The effect
of 16GB superficial venous indwelling needle is better than conventional steel needle pipe configuration among the patients

with blood component apheresis.

Key words: superficial venous indwelling needle; blood

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 029
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component apheresis ; application in apheresis

0040 4 8 R AR A 1 A 7 i ) A ST R B ) R
3 | i e SR A 1 R 7 I Y A DR 2 ST AR
e %, R TN KR SR A = LA, B At
HEZ—, AL B C R B, BE8F L BN IE i
Jok Sk Ik | BB AR R SR LA, 00 A R R SRR 13 B
TFRIKE A LRI, T REMEIIR A, A2 5 1%
S B RIET 28 i KO R S BN G T, SR
£ WEhZ HORE, W BRI IR I R, MK EE B A W
S ZERI N G AR TR B AR 2, B B R R B ek 4% iR
F R LA E R BB A FE IR R K P E
BREITZ R 2016 4F 1 H—2016 4E 7 A, A TX AR
I 200 0 40 5 1) R N 16GB v ik B8 1 0 A7 vk ¥ ok 2 s A 7
M 2R A 2R I EE R T,

1 ARSI

L1 —%R 2016 45 1 H—2016 4 7 H , ABMTIRIT I
MRS B B 76 24, Hoh Bk 43 £, 2otk 33 £, 4% 18-
85 % V3445 % Hh (i £ 21 4, /Mg £ 27 il
ML B 15 5], 20200 22 10 491, 1 R4 & 1 T 4 e SR 4 3
i, BEHLAT R 2 24, SEE0 A .t 16GB YRRk ER SHF 1Tk i
Tz, 2 YR 2 R T, Ui 3 R DK B X R 1 i
16GB W4T, 2 RZEHI R e, W e R UR T K B A8, B35 0 i o
FHEITHERES,

1.2 W S5HEM  25E BaxterCS3000 Ifil 20 i1 43 55 HL ( BUE
TEIR) Bt Fl—k M2 3 P A I, ACD $U#E57], BD 4 A 16G
ik B AT (AL 205 mL/min, 1. 7x45 mm)

1.3 Jrik dEEarER ik, IR ER KOE [ R UR, S5 FL Ik I
Rk R, R AWLLZE R o PO B T B IR AR 5
em, P51, A FREET AT SRt ) L, 20 T 900 5% 28 ) 53 i
Jik, BEEF A RE L 15-30 BE AR, b R RN, AT R L
[ 3E Fsf AARR 2 £ B, 07 B8 B A R ST LA RETAT 0. 5-1 e,
FRERR 0. 5-1 em A5 EE 1 ATE A MAE , $AFF 1R A, 7]
WA T di e H S A R O B, 4 He A B L BEL T 1M
TR, AT FRAR s, ST 20, FH 4 8Os [ 2
EEF FRRZERILE ) — Wk, 3 B2 A0 B B AL, AT AT
1.4 FIWbRE 760 B e AR b I A S (B 1) N
BFMEAGHR , FobT 1 RGBT, (8 R ik 2 4 3, 4
0 3 R v R R A, A I O A U R M
T R A, BR T 16GB TR 7 Ik B4 B £ 76 M 410 i 43 35 i 3
HHEIR

1.5 SEiteeib sl R ARES (xxs)  H PRI H
BRI B, BB KIS, SR A X A
%, SRH SPSS16. 0 #EATEEE ST 1T, LA P<0. 05 H2ERH
i A

2 HR(*E1,2)

K5 4 LS Bl
N iz Yo
P51 Ay 2 A
| R | |
Bk | BLE Bk ik T
i | SR i bk 1E PR ik
2l | 16GB 2 il
gy | LS
&t ﬁjjﬁjﬂyk B |
BR A
S Esat JEAN B (1K= R LA
FEA T FAEE BEARHE B
bzl ok B4 ST i
BEd . H .

B Ao B AR
R 2 4URHE T RIEAL AL

T B UG NKEERIERAL BRI Y
n S50l n) SR Ik E{MHE‘B% HUET P Ik
(n) #ik (n) B (n)
XTI 38 76 65 11 9
SCIRYH 38 76 56 20

% P<0.01,X?=6.8
®2 2 HBF BRI SRR A

HEMATHATE R MR E Al
T g () () TR (n)

YR 76 8 2 7

S 76 1 1 0

* P<0.05,X>=5.8
3 itig

A 2 HIRATTAT LA B 5256 21 08 1l A5 B AR R4 1k,
IR ML I PR A 0 UK, 1HHH 16GB Vi ik 88 24 i i
Wi 205 mL/min, 58 4 REMEAT: 1240 43 B HILAYERAE 2R

IR 2 RIRAT AT LU BT BRI 45 AR R 4R 8 WK,
Horpr 3 R B MR AS R 51, T T4 B 3R B A 28 o5
LAk i B0, R AR, b 5 ORI B i
F b e AT 28 3 I BE | T5 EBT AR, AR IS v PR 2
W R R B R A RE S |, T BT,
SRR R AN 7 YR, TSI 2 A A R PR R,
A B A 5, TR B 3R AR 280 o5 - Lk i
G R R AR AR A K R R B 0 K,
Sy A ERT SRR 0 K, X TR R HE T IR K R B A
PSS B S I 457 R | D S0 3 2 2 ) o v, i
T TR 85 TAERCR MR,

IR RO 22, 3% 1 FRATT B YR A R e Tk 2 o %o iR
L BEPEITERE K 86% , 5% 56 2 1 BRI FR # Ik 74% , % IR 1%
PR IR 14% , 5505 2H 36 8 JLAth 7 ik 209% , 158 B 5 50 20 iff
H 16GB 1Rk i B AT s RO £, CRIEA 2 8500 MR
BER MBS HL, B F7E TR UETR YT AUR 4 TAERIRA 34T, £
BUBOLT , 138 M8 i Ik, AR AR A A B 30 K g
kBB e IR B TR , UM R B0 R v Fe ik, S,
T, ST LA N ST SRR S AT, DR 4 ]
TR K (B2 SR 2 B 16GB 44T, BB RS TG st &
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oy WU S ESNE , HIN SRS o, I 5 K B,
R e AE I B, SR R 5y 15 5L 30198 T 4L 2 i AR 2
RS R R 2 AT B S U ik R A, S BOREION
W 105 | A ™ T A R, T DA AR AN Ik i 22 4 Ak, (ER A
16GB AW 28 RISMNE KBS AR A Wi R — P AN Rl 5, e i ik 7
AT AT RLAF AR R R A S5k DB, R I A R DN
AT RS ME AR AN T R TR AN T AT A AR (35
SNEBKAT AR 38T 28 RIER AL 1 e PRV L

AR B E W 2 T O R, 2R R B
ZEU AR NG R Al L, S 2 A TR K A R
TR R T R BN SO . M T B RIS B, R
2RO N BB IR A 2 56, T 3 35 B0 2 2 BB I
R, RN, ey B R b RS R A PR A fi
B PRARANIE e Ik B L AT R AU N B I I A B R
HRFIE S, AT EA KGR, i S BT, R
I3 B 5E A

25 BT 16GB Vi Dk BA BB A AL U A 5 42 RE AT 1ML
Mo B AL R ZESR 3 1 2 R B e %, 9D T
BRI, > TR K AT R R A A 2 D R, B
INT EPIERE AR AR B AR P SRR TR U B

B E A

[1]

(2]

[3]

[4]

[5]

(6]

[7]

(8]

2 £ X

SR BN KR AE LA Y 53 B HLTE Bl R AR R T
Fp 4 R P A I 24 A, 2015,28(5) £ 546-548.
TR XK, AR, 5. W R Il 20 AR 2 B MR SR A1 ] i
T M T AHARCR Y L. i I 2% 55 ,2016,29(3) :278-280.
IhATHE (UG BT, A5 I B A A P 2 o R
TRIT TR VST Hh R 1. 445, 2016,29(4) :391-394.
WA 10020 53 s AL — D B 500 PR o . AL e N R TBAE M AR
41,2007 148.
RGN, K BE A5 YA YTV 20 B 43 8 SR R i B G & b (S 1)
B£24,2012,7(3) :210-211.
W o B 3 Ok B AT I 0L R B A 2 FE R R 2R R
2014,18(21) :2861-2862.
BIRLL, By In i, TRk, 8 K B AR TR N B RCR 4 AT
FEREE281% ,2011,15(11) :1012-1013.
KN ER AR B T T N R TR R AR A R R .
31835 5 52, 2009,22(7) :858-859.

(2016-11-09 Y5f ,2017-06-01 &A1)

R I

et

B -

&

TR B I B S UK R L% O PR LRI B P T A AR A

RAER

Frede!

Iz

AR AR

(LEETThGmY; , IR e 264003;2 MG TR & ILERE ;3.0 & BB ERL)

WE.BH HitmEF REH SRR i (RS X5E FFP) Z KRRk al 7, % B F 18] 69 2 71, 8 #03% I R #8218,

FERELEN L AMENES S REKE, FiE

FEHL 38 B 30 1995 & K & FFP,37°C K g5, T Oh.6h 12h.

24h 4 AN 1A BB T -50°C o 2 38 AR AR K oK, I 2 R R Bk BT J B fn 35 b A 26 08 o (R [ 068 ofn B JR B 1R (PT) L 7E AL E
-6 1 B R A 1) (APTT) | 3 4F 4 % & J& (FIB) (i B i 18] (TT) o B FVIN(FVID) ] R i oL, &R & K&
FFP 24 B B Z K R ol 5, B L4547 PT TT FIB & R K, 71 APTT B [ P35 2 K 5. 8% ; FVII B F 3% 1 M % B 1L
BRI BE TR R (P<0.01), it ARIEELEFEME, ERAZENEBADMEERAET ERE X
7 FFP, — B AR Bh b, B % ST 87 HEAT B0, 38 4 — KR B,

KRB g B K U6 R A vk R o 5 R OR B R T

RESES RA57. 174 XEERIRED: B XEHRS:1004-549X(2017)9-1063-02
Research on changes of coagulation factors in fresh frozen plasma before and after secondary freeze-thawing by vi-
SONG Chunming', LI Xiaohua', WANG Wenjing' , LIU Kuimin® , ZHENG Tingting’. 1. Yantai Center
Blood Station, Yantai 264003, China; 2.Yantaishan Hospital; 3.Yantai Yuhuangding Hospital

rus inactivation

Abstract: Objective To explore the difference of coagulation factors before and after secondary freeze-thaw of virus-
inactivated freshly frozen plasma, and to provide scientific basis for rational and scientific transfusion of plasma products.
Methods Thirty samples of virus inactivated FFP were randomly selected and incubated in 37°C water bath. At 0 h, 6 h,
12 h, 24 h, these samples were frozen at —=50°C. The changes of coagulation factors were measured before and after seconda-
ry resuscitation (PT, APTT, FIB, TT, FVI[). Results The changes of PT, TT and FIB in blood coagulation index were not
significant, and the time of APTT was prolonged by 5.8%. The activity of FVII factor decreased significantly with the time of

thawing ( P<0.01). Conclusion To ensure coagulation factor activity, clinical departments should be in accordance with

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 030

the requirements of blood transfusion indications for reasonably
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inactivated FFP. Once the water bath melts, infusion should be immediately given to avoid secondary freeze-thawing.

Key words : virus inactivation of fresh frozen plasma; secondary freeze-thawing; coagulation factor

ML 352 2 PR 3K A L 7 R 4 1 6 A 50 5 ) — ol It
W o AR BE A O3 A R X AT
T R A L B A0 ) 28 A B P 1) B A AT 1 R
I VK R ML (O B KA FFP ) J2 R 8 i oKk o 1 ¢
(FFP) #EATHGRE ICE AL 2R, WEOR B 1 2 5 i BRI 1A 1, 4R
i 1 RS R 2 e HATE B IR R T Z B, 98
T, 78 G H R 0P & H OB 2, % IR BB ST
AR PR R BREE 9 7 249 L9 B, 4 T i A o, 2
— T TR, R KNS FFP s i PR 0 A
TEA A I B AR, 2 T 3R IR FFP 2K e X 4%
P 1] B il T i B L P A BRI PA 5 396 Pk A X B, D i
e RS 27 S 22 il s O R i R AR BERL 24K B0

1 AMEHE

L1 — Mkl MmIBCRAETE AR % 2 M o B A T 4
il A aeh R A e R A I A LB R ) ( GB18469-2012)
AR A3l B BV EAUAR ) HEA THRAE . R I B B8 UK VR IfiL
WAEMIBRAEST 6h P #8558 A, 3T = 50°C 1l 3 3 R A SR
Je T=20°C A oKk AR A ARAE ) B EL 10 mL BEASHR I

12 {UA5#4% A CA-50 MEEIX ., & At RT-9000 2 H
SEARAHT AL FIB XA (faf 2%) (2 FVIL C M3 (7 2%) |
APTT 3R (187 2% ) 5 FE 95 5 K0 I 3% 4% vy L 4% gl v 48 11 4
B I MR A% R S T R R T 28 LA PR R Rt
1.3 Fik B F K FFP BT 37°CHIR/KIGHE & -50°C
1003 S VR AT P A T R R, TR i R TR UE B EER A AR
ANV [E] BE A U PT  APTT \FIB TT FVII & &,

1.4 SEbbos: B SPSSI9.0 SEH a4k
PSR PHAPEh RIS (s ) HEAT ¢ 1O, P<0. 05 BG4,

2 HER(EIL
FT 1 T KIE FFP FRELE HCE AN R ()5 i 1
ARALTE L (xs)
TWRER PT(s) APTT(s) TT(s) FVII( %)

AfE(h) O B 13.23£0.31 30.27+2.16 19.61+1.32 87.26+28. 11
JG  13.35+0.27 32.19+2.35 19.83+1.19 83.41+21.87

6 Wi 13.46£0.30 33.16+2.46 19.51+0.91 78.48+25.72

J§ 13.60£0.31 34.79+2.81 19.68+1.02 71.39+23.16

12 HI 13.63:0.42 34.19+2.75 19.13x1.01 75.12+19.51

JG  13.78+0.37 35.87+3.11 19.32+0.97 63.14+21.39

24 [ 13.7120.29 34.75+3.05 19.93+1.05 61.24+19.77

J&  13.85:0.41 36.23%3.32 20.21x1.16 55.24+17.88
1 :0-24 h VR EIAT 5 %E A bR W AA LU EL . PT T FIB 3 Wi 4% P>
0.05; APTT £ Oh 6h i LU, ¢ {H 43724 2. 639 2. 385, P #){fi<0. 05;
12h 24h B HOEE e fH 4 3R 2.927,2. 933, P ¥1{E <0. 01 ; FVII A -+ 0-
24 h #2390 13,703 11,281 14. 334 13. 297, P 1 <0. 01

3 e

JTE K FFP LI REST 6-8 h N, 7 4+2°C 5.0l
F RIS, 2230 W 5 G A 2k 3 OO0 Je iV 7E - 50°C LT

TR M PKZRIRAS — RS 3 H A, (7 i
TR BB AR N 2R 23 95 B K% 1Y FFP 1T LLAS 20k o 28 i
{475 HBV \HCV \HIV %595 3 L 3%, W B i T X8R T A 40
Jif 7 — e R B s/ T I AR I 2 A R0z m I a1 A
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HESES R457. 171 XEARIRE: B XEHS:1004-549X (2017)9-1065-03
Serological identification and the practice of blood transfusion of para-Bombay blood group  XIE Jinrong', WU
Weihua' , JIN Yuelin' | YANG Wenyong®. Wenshan Blood Station, Wenshan 663000, China; 2. Wenshan People’s Hospital.
Corresponding author; XIE Jinrong

Abstract: Objective To explore the serological identification approaches and the response of blood transfusion of para-
Bombay blood group to provide reference for identification and transfusion of para-Bombay blood group. Methods By the use
of absorption-elution test, blood group substance neutralization inhibition test, micro-column gel method and other blood
group serological methods were used to identify patients, blood donors ABO, H, Lewis blood types and to conduct
crossmatching. Results The ABH antigen was not detected in the red blood cells of 2 patients and 2 blood donors by con-
ventional methods, but the absorption-elution test was used to detect ABH antigen in red blood cells. ABH substance was de-
tected in saliva samples. Among them, 1 cases of Lewis blood group test was Le (a=b+), the other 3 cases of Lewis blood
group test were Le (a—b—=). Two of them were confirmed as OhA-secretion, and the other 2 cases were confirmed as OhB-se-
cretion. Case 1 can be combined with ordinary B type blood, case 2 cannot be compatible with the ordinary type A blood, but
with the same type of OHmA and abnormal OHmB blood cooperation. Conclusion The correct identification of para-Bombay

blood group and the appropriate transfusion with the blood, even with the Mumbai blood type with infusion, is a necessary

measure for para-Bombay blood transfusion.

Key words : para-Bombay blood group; blood group identification; absorption-elution test; H substance
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11 ekl el 1, B R, 72 2 IR R I2 W . U A1
1, S S 4 . Hb 67 g/L, HCt 23% , PLt 294 10°/L, WBC
13.3%x10°/L; R Hi B 35 £ IfiL, RBC 4 U, 3 & vK % 1L 3% 600
ml, 1F 558 RS 26 46 1 34 22 20 1 I, i 789 1t 375 2 UE 52 Ry
Oy » FEFL S U AL B AU MK I 25 4 47 28 BC 1ML 4 5 & RBC
4 U (HERFFRIEMEARRIET, KA B ; w6l 2, &,
MR, 37 % IR RIZ I A SERRZE G AT MR IURE | %% 1M, S5 38 &8
Ki#s . Hb 47 g/L, HCt 14%, WBC 23.96x 10°/L; HI i % Ifil
RBC 4 U, IE S8 BURRF 26 A TR 34 2 AU i, 10 769 I 375 2 iF 512
H Oy, ATHI 2 B, MAK Oy, , FHAZLEMARG, B
Bk 1 400mL , 283 AR 3 5 H i 4 1l 400mL, FCHi il [ N,
24h J5 4 Hb 52¢/L,HCt 15%, WBC 16.32x10°/L; FEK H i
A B 2 55, AN Oy, , 5 HA AL MAH G, J8 shdF ik
5 0 AR, R I 400 mL, 283 P AL RS VR, M e
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HESHES RA57. 171 XEARIRE: B XEHS:1004-549X(2017)9-1067-03
A case of autoantibody with mimicking anti-D specificity and to evaluate its efficacy of blood transfusion YU Jian,
XIANG Dong ,LIU Xi,LI Zhigiang. 1. Department of Blood Transfusion ,Affiliated Sixth People's Hospital of Shanghai Jiaotong
University , Shanghai 200233, China ;2.Shang Hat Blood Center. Corresponding author:Ll Zhigiang

Abstract : Objective  Evaluate the efficacy of transfusion by determining the nature, potency of irregular antibodies and
The ABO and RhD blood groups were detected by the tube meth-
od, and the irregular antibodies in the serum and the effluent of pediatric patients were screened and identified by microcol-
Results The pediatric patients’ ABO and RhD blood

groups are “0” and “CcDEe” respectively.Specific autoantibodies D were found in the serum and elution. The antibodie titer

matched transfusion in pediatric patients’ serum.Methods

umn gel method, polybrene test and the method of anti globulin .

in serum was 8. With the increasing transfusion dose and transfusion times of RhD negative red blood cell for the pediatric pa-
tients, their hemoglobin were improved and the titers of antibodies decreased accordingly. Conclusion IIn order to ensure

the safety and effectiveness of clinical transfusion, we should select the corresponding antigen negative red blood cells accord-

ing to the specificity of the same kind of autoantibodies.

Key words: RhD blood group ,alloantibody .autoantibody effect of blood transfusion
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Military and civilian integration to improve blood security level

X E4HR S :1004-549X(2017)9-1069-05
TAN Chunze, YANG Xue , LI Julin, FU Mingwet, LIU
Lijuan , TANG Anliu. Department of Blood Transfusion, No. 181 Hospital of Chinese PLA, Guilin Blood Station of PLA, Guilin
541002, China.Corresponding author LI Julin

Abstract; Achieved by the integration of both military and civilian resources, reliable blood supply is a system combi-
ning blood collection and management, which aims to further ensure the sfatey in clinical blood application with adequate
blood source. The establishment of joint military-civilian blood donation units has been our primary focus, which is designed
to cope with unexpected adrupt events, seasonal shortage of blood supply or lack of certain blood types and other clinical e-
mergency blood applications. Close military-civilian co-operation was achieved with frequent exchange of information and ma-
terials. Meanwhile, we sought to reinforce blood management by actively promoting new approaches and technologies such as

safe blood transfusion and autologous blood transfusion. We also introduced thrombus stretch chart (TEG) detection to our

system, emphasizing scientific and rational blood applications.

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 033
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significant reduction ,trend over both allogeneic blood transfusion and blood exchanged/transported between agencies due to

supply shortage. Reviewing data from 2014 to 2016, we discover that, in our hospital, the amount of erythrocytes comsumed
for each operation decreased from 0. 819 8 U (11 753/14 339) 10 0.564 9 U (9 545.5/16 896) ; The erythrocyte amount
transufsed each dose increased from 0. 967 2 U (11 753/12 151) to 1.070 4 U (9 544.5/8 917) ; Adverse reactions caused
by blood transfusion decreased from 0. 17% (34/19 979) to 0. 10% (15/14 976) ( person/bag) ; War-ready blood storage

and military blood medical support were also completed. We hereby conclude that: Local blood banks played an important

role in the whole process of cooperation; military-civilian integration to improve blood supply is a practical and feasible ap-

praoch and presents long-term strategic significance as well as unignorable practical and historical significance.

Key words : military and civilian integration; blood protection; clinical use of blood; blood bank; hospital
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“Internet+ unpaid blood donation” integrated management platform ZHAO Dongmei' , ZHU Yongbao® , LI Yajing®
HUANG Xiao® ,YANG Jinben' QI Hai® ,CHEN Li* \HE Lujun’ ,HUANG Hailong’.1.Qinhuangdao Blood Station , Qinhuangdao
066000, China ; 2.Shandong Blood Center; 3.Hebei Blood Center

Abstract : The Internet and information communication technology of organic integration Internet + unpaid blood dona-
tion” integrated management platform, and blood donation service has been widely used in the process and blood donation..
We domestic blood services “Internet + unpaid blood donation” integrated management mode of review summarized the cur-

rent situation and prospect, to promote the “Internet +” management mode in the establishment and application of unpaid

blood donation.

Key words: “Internet +” ; unpaid blood donation; platform construction blood donation management
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Red blood cell storage lesion: a progress review WANG Zi'* ,CHA Zhanshan' ,QIAN Baohua'.1.Department of Transfu-
sion, Changhai Hospital, The Second Military Medical University, Shanghai 200433, China. 2.Department of Blood Transfu-
sion, Kunming General Hospital of PLA.Corresponding author: QIAN Baohua

Abstract : Previous studies have confirmed that red blood cells (RBCs) undergo several physicochemical changes when
storage lesion occurs, which greatly affects the results of RBCs clinical applications. This paper reviewed the recent progress
of RBCs storage lesion research and analyzed potential contributing factors from various angles: physicochemical properties,
biological metabolism, blood bag, additive solution, and leukoreduction, etc. We here by point out several issues that remain
to be further investigated: whether there are any differences between the “new” and the “old” RBCs and the potential prob-
lems it may cause due to the inability to setup universal standard to systematically characterize the age of RBCs. We would al-
so suggest that, as for RBCs storage lesion studies, more efforts be made to look into RBCs application performances instead

of merely being spent on improving the storage time of RBCs. We hope this review would provide a novel direction for RBCs

storage and transfusion effect studies.

Key words:red blood cell; storage lesion; standard

ZL 2 5502 e PR o P ) ISR A, I SR 4R 20 B
Ji LA M A N 0 8 A SRS N, FE R St A 39 1] 21
AR B A AR AL BRI AU S R A T — R
A, X LEASACGERR ARG o A7 A0 52 75 2 B2 WA 21240
R 3R 1AM, R Koch 45112 T 2008
A TECHTIERS 22 ) 208 BRER T 1 REC T AN A7 1] 1 21
X0 JUE T AR FE A AR SS9 SCRE LA B S AT AR 1
ANNAEAT B A T IR R G, AT HIF 5 X H RITZL 40
B A7 IR 18] A 5 Fe o o 22 T B IRD

1 TR ERG

LU S EORLIA , RE (L0 58 4 MEE R TR A | 72 R 5h
AT N TR e 09 SRR AT BR Y . T IL32 ff 7  BL 2T 240
A0 B R (42) °C Iz IR T I ML, H A9 R IR 2L 40 i
AR L, ASE R AT IF ] . £T A B i 77 B2 45 2 — 3R 51
FHE WS R . Hayek 9 W1BABIESE R I, 7020 40 MUK 77 1)
55 1Y LA MR AR IR R R T (ELBE N
IEA, p T RERE AR M FLIR RO AR 2 pH H T, 40

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 035
ATBAEVEH T (1963.02-) I, FAEEIT Hdz, LR, &
N I PR I T/, HL 6% 02131162121, Email; qianbh1963 @
163. com

TREBEAROIEAT . ATP (15 i B 2 it 7 FsF [R] 10 228 T R A1
Wi B T B 5% 1 38 5, 7= 28 K B NADPH, i &Y
NADPH #7545 B H K ( glutathione , GSH)) a2, M1 52 2L
PUALRE S8 . GSH & mAERIMETEE — ELREAL, S LAY
B RAERETT 14 d RIFLRIE I GSH RFEAR (i #2140
b A RE DU . R 5 2 5 B0 R AR 1 R 1Y
Ak MRS EE 4.1 R 4.2 #EH  HSP-70 4 3
4 PRDX2,G3PD %71 fig i Ak FBON I, &
P B SR A PR T A S I 484 0, e 2% 5 S04 40 L R P A1
BEPAEMARD  ELANRAIE SETE B i R
MR A I 58 4t B i, 5 I 2> S 320 AN ks
(AR, T B0 Ok 1 4k B 2 i — 2B i Tl 4R A B A0 RN
wame

1.1 BFRM  LoanMofs e Boa & 1l B M, 5o
120 SRS PN A A TSP o A S 0 A IR S T B Na-K
AT, LLANMIGEATAE (422) “C I, Na-K 1 D EAZ 5]
SUMR TN _EORE BE A U848 ATP (977 2 9820, Na-K 2R FO 3 il
HE— 2R, 2L gAY K TG IR [ 21 41 B P, 5 3040 i A
KRBT . 1AL 2 AL nffsigf7 35 d 5, RAEHE
40-50 mmol/L 19 K7 BF A 51 62 T 40 M /K b, 21 240 i
-1y ﬁﬁ‘ﬂ( erythrocyte mean corpuscular volume ,MCV') A4 o
AN S BRI K B4 4, BRI, R i v 4T A i



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1077 -

A5 F A AR, BRI O AR BT

1.2 2,3-DPG  2,3-Z WM H il (2,3-DPG) J& Wi I ff 1Y
s =Y, W pH Bt 2518 T 2,3-DPG >, 2,3-
DPG B2 15 21 40 ff (9 42038 i 28, 58 21 4 X T4R I &5 &
71, 2,3-DPG WIREIR ST R A B I & A%, 520 U 21 2L 7]
FH o FlE 2,3-DPG b2 5 i 240 5 ) A e e | B0 2040 B 1Y)
AT AE IR, BRI, SEAFITLE NP 2,3-DPG /b 2 T
DIYRAE 1Y , Hamasaki 2507 BF 55 2 B, 76 21 40 R (8157 24 h )&,
2,3-DPG AT LAYR & , M0 1M 21 28 11 60 4% S BE 1t BE s Pk A2
J‘_Eﬁ—‘:'[g] .

1.3 GCBEd 0 A0k A s A fal B v B B P T A0
B AEr= H BY  fE v — B B Gk B R, S8 T a4
AR R 5 4, S AR S HAR TN EE o DU L.,
AN MA (30-100 nm) , AN (0. 1-1 wm) LA R I T
AMAR(1=5 pm) 1 R AR T LA A AR R A, 7 IR
WY IMEAEFR T AR, 2040 40 /N ER N R 4
WA £ A (e AT RE 2 40 40 i 3 B 2 3R A2 OB R 2 1
FFRARI ML, T BE 21 4 e ] 58 o A IR L ar A
FEREAT S0 1], LIRS phy LI (52 45D A J R R I 21 40 B i, 2%
HBE P 3 R A R Akt S BT R 4T
MRATE R, BAE BE 22 &R ( phosphatidylserine , PS) 1 &l
V14 ol 34 EL AT R0 i P, RO I VA7 7 5 A ot A4 ) XL
G e S R v AR A R BT U NO 0 il A AT
ik LR TICE T 1) B, 0k 3R A S g D, 41 40 1) SR Ak
B

L4 Z4iMIES KEFRIGEAF A, 7R 2 d
U5 SEARAR BRI | $ 2 BRI . SRR 10 B B 1 R A
BT ML E R, A 02040 i PR 43 1 T
W, ST RS, XL S BN M AR TR M 2
CIANMIETERE N, G647 21 d R, LL4NAY 5 B G PESE N, 48
i 50% BN EL 2 TRk dE R AU R S0tk . 6647 35 d J5,25%
(AT 40 A8 B T BRI 4T A o)

2 MMAERafEFRANER

2.1 mkImE  EARERTEROE 1 4% — AR, H &
MRS A AR TS SRR 25 55, D 4 f R e tB R AR 5E &
AR o E T 2020 BARE PR A [R] 20 4t Mo f A7 4651 40 i R 3L Y
JEEBREA A IRE, L EAS [R5 20 40 i 2T | Ak R B
At AR, Carl BFFT & B O BT 40 in nY B AL 32 B8 J1 58 T
A B BILTANAENT R LT AN TR R A
LN, PR R I T SR AR P AL A i R IR A R A e, BE A
RIZILT A, AT s LT A WFSE K B, 7 i A7 300 i)
LA FE AT AN SRR L A A R AT AN 2
TSy A LT AN . Jean 252 AR SCHR PR 2 4E N4
FEAETRLLANM AR AN A S LD AN, 6~ 1 7 28
RS (GOPD) B = (R I, 1E 555 00 T 2 T3 ML AR
TEHHL IR LA N B o & B, AR PR T 9T & B, AE 41 238
TR AL BT SR B 0 1L T, 0. 3% S G6PD i = iy i i
Taounakas' ' P BATE SLEE 1A &1 i 1 A5S 50 A4 i 1t 7 %5 vk, % 31
GOPD il = & B LI S 5 1l 8 B 480 A0 1 38, 1B 2 06 T 40 40

e A7 AL, GOPD ke = 2 1) I % 7 B 17 1 45 T 8 b b 25
TR T 1E R A A LT R 500 2 X6 T 1 40 TR 2 A 4
$5,G6PD 6 Z H M —T5 , PRIFR & A R pmkam =, FC2T 40
ML AEAE R R R 2 . Mairbaurl > 48 11, B4R IE 3 R
ST F738 3l B, 7838 By 1 b s 2 ) 41 4 M 25 5 B 5% Al
45 Bl M, 5 A AT Y 2 A0 B A N, 20 40 A
(HCT) Wi/, A2 53 7 HAth Jr Tt 52 1) 25 21 40t A9 A 77
UNACE L A 7= A K ik S

2.2 Im4E  HURMMASHY B, Rk R 1 A EE R
i, TR AR S, IR (8 158 5, 10 o3 14 43 B A5 L
FEF B MR HEAT , i I i N FH A AR LA, SRR AT
DI ZE 1) 1, (045 SR I 487 43 ] £ B RE A KA 45 Fh A1
J7 PR A 2 B (HAS TR 28 Ak 300k I 4%, O
FELE P IR 53, HA A RO AN S A R E AT A i
2884k ) 42 4% . BTHC , TOTM . DINCH . DEHP, DEHP & H
48 EZ A AL B — s WP, Rl e X F L
Bl E | Beatriz 27 AT H T BTHC .DINCH . DEHP 3
TlAS ) 58 £ 390 461 1 A i 4 et 27 400 B itk A7 19 5% i, % B0
BTHC A 58 Ak 350 il 152 14 1 4% %o~ &1 200 if g5 1 £ 7 4 T o
#  DINCH #1 DEHP Z=5IA K,

2.3 MR DA ORAE TR A A I BT AL 4
FELE A 2 AN, BUsERLR e F T 4 AR AE R R
FH i 1A% 2 1 BT e # LAY - ACD .CPD \CPDA,, £1.4tiJi1
DS IMFRIE MLTRRE 43 T8 o, T A 0 M, 7 g AP e 44 21 4
JHLBy HCT FOAS BT Y . B AT F B9 £ 40 ML as n il 43k
WREARIERN E TR E , WRE A L0 4TAR AR I 57 =20 SAG Al
SAGM, XML 4N a 57 £ 25 AS-1-AS-7,MAP,
PAGGSM 48, LA X # oy i SR A O R B HFATRE R,
Antonelou 2518 BFFE & B, 76 CPDA 458 35 8 P 20 40 o ok 5L 4k
RVFRBE L CPD R IR hZ ™ &, A MR IRE S,
MCV FIAEEAR—30, A AR, A /N>

2.4 UM ERBR AR E, RE S R A A L1 40 M A i
FERTHA HEAT A0 B A B R 1 200 AR Y U B A I IR
FHIMLAETHEAT . MBS is v, FE AR A7 01 TR S5 e il 22
RAER T, TP VB, 021 408 BB IR , A mT AR AR 21 40
J A A 7 RS BRI, Say 25U X E Tk A A UE R 40
LR 10 30 A P A R B, ST A 3R 6 A C R AR X
2 ANFEFRIR UL, A7 U8 [55% 11 200 R 4 i i 308 B 1 40 R
BERW,

3 fETERT E X M T R S ik

Koch %1 R 3R T 6T« I 040 i S35 0 EF
AR BUR AR FIBC TG, B 2L S e i 21

B B LLAN LT R A A P R B 22 Y b
EERUNSRINYSE RGN VAR RS Y VAR S
G ARSGR, EHT BT OGRS 240
WFTE R DG BRE IR R, T T S e 2L 20 14 %0 53 v, O
B 1D BRI GE— IR, 25 W58 R 3 7 AN 58 42
MR, B 1A AR bR R AR, R BT 7EA



- 1078 -

424 A 2017 4E 9 A 5 30 %8 9 M Chin J Blood Transfusion Sept,2017,Vol.30,No.9

FIRBESE R, < B 5 7 B 20 240 bR v I A — S i 3
%o ARICUNESRDL BB LA S < B AR R A
Z2 5 (0 IR)E, B e g PR LA 1 s ST A B S e
CLANML, fE AR e LT AN, B 5 i 1 X T
BUH 1 AREANBARTERFERR WA A5 A B pr i
HA—FE, WA | ADGE— BRI, w2 A Fh & FE Y
o3, HHTIBREE Tl AT LU A7 b el 3 1 R S X2k 4y
B, 7,14 17 d, A DIEREE 1 BRI R s 1
JAA BRI AT, <7 d R HiET 35-42 d R i EE
FDA ¥UE , L AN MIAEREAT 42 d J5 , 2040 M 7 10048 h 0 37 1R
INT 1% , 2140 1 Il 4 25 g FE NS, FEAR N 1Y 24 b 77 >
75% , REFA FIRHUE B G LT 4, H AR v
S MAPATIY, X AR o I AT %21 40 i A9 2 fi o 1k 7 PR
FE DRI ECT B 21 A0 R S 1 20 i T RO
B LRSI,

4 RE

B AR YN AR S — ELTEB ST, 2T 40 ) i v 0 3
BT, R L 21 40 A 7 B A 53 T B AR B iR A
2140 M B B A 03 0 TO T 52 Akt 00 1Y), BB 92 2] 1) S AN W D
BRI PO R s R G A P AR . BT IR R
AT LA IEVT 22 AT A0 MG A2 45405 5 R 19 A Ak 8 A S .
ATP,2,3-DPG,K",Ca™ , A BRI £T UMY L x4k
NI, AT AR LT A0 M A 3 s m s Al A6, 4n Ve VE |
N-Z B2 iR, EPO 5517 HARA AL T3R50 b B, A N
FFIGIR B AT H 2120 M £ 7 4 e, iy A B oK, AR
A B P ek ) S BRI AR SO X T AT 40 i
AFBIIFGT TR o, AR e B2 o 21 200 i ) 3580 i 41 40 i
SRR EE I, A R4k E 2K 2T AN A AP Rt ), A4k
2550 I O (R 2T A L B PR TR] , 4% 52 W 5 41 40 S P i A
KGRI L, BETARR IS AR R SR BB 1 4~ E
REBIER S, T “H0 “ &7 L0YN B 1) S 8 ) R, I i 2
REfBHR 1 A8 “ &7 LL AN PR o LE R R A I 5 72 [
—HfE T A SRR A A A B )

2 £ X M

[1] Koch CG, Li L, Sessler DI, et al. Duration of red-cell storage and
complications after cardiac surgery.N Engl ] Med, 2008,358(12) .
1229-1239.

[2] Glynn SA, Klein HG, Ness PM.The red blood cell storage lesion
the end of the beginning. Transfusion, 2016,56(6) : 1462-1468.

[3] D'Alessandro A, D’Amici GM, Vaglio S, et al. Time-course inves-
tigation of SAGM-stored leukocyte-filtered red bood cell concen-
trates; from metabolism to proteomics. Haematologica, 2012 , 97
(1):107-115.

[4] Antonelou MH, Tzounakas VL, Velentzas AD, et al.Effects of pre-
storage leukoreduction on stored red blood cells signaling: a time-
course evaluation from shape to proteome. J Proteomics, 2012, 76:
220-238.

[5] D’Amici GM, Rinalducci S, Zolla L.Proteomic analysis of RBC

membrane protein degradation during blood storage. J Proteome

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Res, 2007 ,6(8) :3242-3255.

Collard K, White D, Copplestone A.The influence of storage age
on iron status, oxidative stress and antioxidant protection in paedia-
tric packed cell units.Blood Transfus, 2014,12(2) :210-219.
Bawazir WM, Flatt JE, Wallis JP, et al.Familial Pseudohyperkale-
mia in blood donors: a novel mutation with implications for transfu-
sion practice. Transfusion,2014,54(12) :3043-3050.

Vraets A, Lin Y, Callum JL.Transfusion-associated hyperkalemia.
Transfus. Transfus Med Rev, 2011,25(3) :184-196.

Hamasaki N, Yamamoto M.Red blood cell function and blood stor-
age. Vox Sang, 2000,79(4) :191-197.

Gyorgy B, Szabo TG, Pasztoi M, et al. Membrane vesicles, current
state-of-the-art; emerging role of extracellular vesicles.Cell Mol Life
Seci, 2011,68(16) :2667-2688.

Bosman GJ, Lasonder E, Groenen-Dipp YA, et al. The proteome
of erythrocyte-derived microparticles from plasma: new clues for e-
rythrocyte aging and vesiculation. J Proteomics, 2012 ,76 ;203-
210.

Tissot JD, Rubin O, Canellini G.Analysis and clinical relevance of
microparticles from red blood cells. Curr Opin Hematol, 2010 , 17
(6) :571-577.

Ferru E, Giger K, Pantaleo A, et al.Regulation of membrane-cy-
toskeletal interactions by tyrosine phosphorylation of erythrocyte
band 3. Blood, 2011,117(22) :5998-6006.

Mooberry MJ, Key NS.Microparticle analysis in disorders of hemo-
stasis and thrombosis. Cytometry A, 2016,89(2) :111-122.

Blasi B, D’Alessandro A, Ramundo N, et al.Red blood cell stor-
age and cell morphology.Transfus Med, 2012, 22(2) :90-96.
Pallotta V, Naro F, Gevi F, et al.Supplementation of anti-oxidants
in leucofiltered erythrocyte concentrates: assessment of morphologi-
cal changes through scanning electron microscopy.Blood Transfus,
2014,12(3) :421-424.

Carl H, Soumya R, Srinivas P, et al.Oxidative stress in erythro-
cytes of banked ABO blood.Hematology, 2016 ,21(10) :630-634.
Flatt JF, Bawazir WM, Bruce LJ.The involvement of cation leaks
in the storage lesion of red blood cells. Front Physiol, 2014, 5
(214) :1-12.

Minetti G, Ciana A, Profumo A, et al.Cell age-related monovalent
cations content and density changes in stored human erythrocytes.
Biochim Biophys Acta, 2001,1527(3) :149-155.

Griffiths RE, Kupzig S, Cogan N, et al. Maturing reticulocytes in-
ternalize plasma membrane in glycophorin A-containing vesicles
that fuse with autophagosomes before exocytosis. Blood, 2012, 119
(26) :6296-6306.

Jean-Daniel T, Niels L. The picture of Dorian Gray: news from the
red blood cell storage lesion. Blood Transfus, 2014,12(3) . 293-
295.

Francis RO, Jhang J, Hendrickson JE, et al.Frequency of glucose-
6-phosphate dehydrogenase-deficient red blood cell units in a met-
ropolitan transfusion service. Transfusion, 2013,53(3) :606-611.
Tzounakas VL, Kriebardis AG, Georgatzakou HT, et al.Glucose 6-
phosphate dehydrogenase deficient subjects may be better “storers”
than donors of red blood cells.Free Radic Biol Med, 2016,96;152-
165.



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1079 -

[24] Tzounakas VL, Georgatzakou HT, Kriebardis AG, et al.Uric acid
variation among regular blood donors is indicative of red blood cell
susceptibility to storage lesion markers: a new hypothesis tested.
Transfusion, 2015,55(11) :2659-2671.

[25] Mairbdurl H.Red blood cells in sports: effects of exercise and train-
ing on oxygen supply by red blood cells. Front Physiol, 2013 , 4
(332)1-13.

[26] Prowse CV, de Korte D, Hess JR, et al.Biomedical Excellence for
Safer Transfusion ( BEST) Collaborative. Commercially available
blood storage containers. Vox Sang, 2014, 106(1) ;1-13.

[27] Bicalho B, Serrano K, Dos Santos Pereira A, et al.Blood bag plas-
ticizers influence red blood cell vesiculation rate without altering
the lipid composition of the vesicles. Transfus Med Hemother,
2016, 43(1) :19-26.

[28] Antonelou MH, Kriebardis AG, Stamoulis KE et al.Red blood cell
aging markers during storage incitrate-phosphate-dextrose-saline-
adenine-glucose-mannitol. Transfusion, 2010, 50(2) ;376-389.

[29] Veale MF, Healey G, Sparrow RL.Effect of additive solutions on
red blood cell (RBC) membrane properties of stored RBCs pre-
pared from whole blood held for 24 hours at room temperature.
Transfusion, 2011 ,51( Suppl 1) :25S-33S.

[30] Say B, Sari FN, Oguz SS, et al.Interleukin-6 and C-reactive pro-

tein load in pre-storage and post-storage white blood cell-filtered

[31]

[32]

[33]

[34]

[35]

[36]

red blood cell transfusions in premature infants. Transfus Med,
2015 ,25(3) :170-173.
Shah A, McKechnie S, Brunskill SJ, et al.Fresh versus old red cell
transfusions: what have the recent clinical trials found? Curr Opin
Hematol, 2016, 23(6) :550-556.
Middelburg RA, van de Watering LM, Briét E, et al.Storage time
of red blood cells and mortality of transfusion recipients. Transfus
Med Rev, 2013, 27(1) :36-43.
Hayek SS, Neuman R, Ashraf K, et al. Effect of storage-aged red
blood cell transfusions on endothelial function in healthy subjects.
Transfusion, 2015, 55(11) ;2768-2770.
Barshtein G, Gural A, Manny N et al. Storage-induced damage to
red blood cell mechanical properties can be only partially reversed
by rejuvenation. Transfus Med Hemother, 2014, 41(3) :197-204.
Penuela OA, Palomino F, Gémez LA.Erythropoietin reduces stor-
age lesions and decreases apoptosis indices in blood bank red blood
cells.Rev Bras Hematol Hemoter, 2016, 38(1) :15-20.
Pallotta V, Gevi F, D’Alessandro A, et al. Storing red blood cells
with vitamin C and N-acetylcysteine prevents oxidative stress-relat-
ed lesions; a metabolomics overview. Blood Transfus, 2014, 12
(3): 376-387.

(2017-03-15 Wk, 06-22 f& [al)

ARG H I

i DR AR AT RSB IR (R AR L) BB R A 2 SRl

MAEER A AWME B TR Y A B RMEE S G E 2 A BB AR 2B B~ i i R
BUBAEGER )7 5 B2 R TS, 0S8 MU 008 ol i 1 B 2 PR M A6 AT — AR XA — R 5 A S
IR HESN T TR E M SRR D (R B IR T g R P D S — 5 R sk R R i R 2 kTR R
SR AN TR A F I 14 7 i 1 ) B O S B i 1 S A IF Y R K 3 R 2% G i 4 2R IR 55 R NSO S
T P 2 YA BN AT 1 BE A RE IS B IR R A EOROR B Ak e IR B Ly R 2 44 1) B 1 S 2E A R
FEAFUET 11 AL ML 0 44 G, B0l 5 A I 1% 2 7 9 e ) s e ol A L 2 e v 2 [) O 3 9 2 R £ T
LBES T (bR L) L BT 2017 4R 10 TR, (AR L) Je N R T IR R < rh AR R ) R 2 L 2
Z— MR E A —F . R NRTA I RRE (R ) g Ze 2 | o I B2 2 Bha e i i i 52 B 09 )1 ok
B PR B (P E 2R ) S AL R R E T 2017 4E 11 H 9 H-11 HAE #2647 Ch AR5 i 2r ) % A 1k B i
M BEFRERHSIR . 2 BCKETE 20 A0k A 7% M4 "5 S8 [ i 1L B 27 21 1 18 1 ) O 91 ) A
R, BaEDYG 4 I S RAR SR A1 225

N T TSR HE A BS4E T 2017 4F 10 A 10 HATR BIZ &, 81 3008 2050 EPEE ) 4507
S B MR h =L B4 (F) PR ) — W, 2B0EM2E 800 Ju/ A, B e EIRTA M, XTSI A
PRZ2 4K T 2017 4F 10 7 20 HATASE — 480,

WRTE A Z s 7308 RS BRI TR 2 2. ST 2SS Ik, T2 HRHE
fi o

SRR ; hitps : // www. wjx. top/jq/ 16625018 aspx

2255 A RFE ; shuxueyixue2014@ 163.com

S IR B S0 £ 18280097173, XIIHEH] - 13348975133

WAk F A s F B 5 & 2 B



- 1080 -

424 A 2017 4E 9 A 5 30 %8 9 M Chin J Blood Transfusion Sept,2017,Vol.30,No.9

- ML R AR IR

5 T Al B MR IS B R4 JE A6 7 ) S

Mg iR’

Eg: 8

A

oy
W =

(1LAREE M PO fRE M 35000452, Wiyl ML L 5 3. AU T 20 S M0 O 5 4B 1 7T Ao O )

KEER AR KL #2480 4008
FES S R457. 1 XEkRIRH . C

it —A GO v SR L AN R BN T )7 AL BE AT SRR
SE PRI 24 B 5 AR A B & 5 2 (LA R AR
FEl R T2 ) il S A 7 CRRIMAS RSN 70 JE 45 7 ) (LA i
FRCIER) ), (HE /) B2 10 T R A B 23 R 48 5 8
DLE AR I AN RS2 F) W R S B T B, PR
bR HE T E B 2 AR B AR FIE RS R A ) kS R
i N BTN S A B — T

1 BIEZEREEEHFZE ACEFMERTE

L1 RIS R ZAEAE R F 50 X T4 R 250k
M T ks A 28 4 Y, F A 2 A A 2 B3k il & 7T R
AL IR AN RS ——Tk i 2 26 R o ik 2 sl R S L B
A ZE IO SR i 9 | o B 4 B i A kR M 4
SR, A5 R o R I 4 IR, R 2 KA R
FFIE T RR AN BN W DU 4], Y0843 B ik AN R s o 25 78
M e F oy A SR R ML 2 5 S ek a5, S
W iR O 2 22 4

1.1.1 ZE[E FDA % fi sk M AET-4R 5 R4 FDA F4EL
A3 IR R S R IS FE T A Wi e, BR T 2014 WHAE i 5 4b,
MR 224 RN 2005-2015 4 5 AR gk LIS A8 T4 25 19 38
P8 1531 37 R ik i 5 R a0 2 5E T A R O R G IE S
TE 2014 WHEHR A A 1 44 Bk & FE T A 20 J2 . mk i o e ik
1 U 2GRk &, TAEA RS T % AL B (IR B AR K )
Wi iR o R L XS T TR AR, 3l 37 S SR A
S B (PN R I I ) ARSI BT R AL R O A A
IR M A SE S HA 55 R 15 1 5 285 4 T B 2 1T Ak
Je FIWE DGR SRk L S50 T AR e R S R P X 2E
FE 5 900K 1 - 2 - R L PR T R

1. 1.2 FEEWERM™ T A B 24 (serious adverse events of do-
nation, SAED) W5l 3E[E 2015 4EFF U6 SAED 44 A SHOT
4, SAED 135 . 1) BRIMS <7 d 3BT ;2) BRIALJE <24 h 43:B%;
3)HRILG <24 h B (COF) #5403 5 4) BRILJS <24 h 22 i 5) #k
MJG <24 hiZWrh SHE KSR 5 1E ;6) ZE A G AE SR 22
> 1 AF T ZAE BE IR YT 3 7) T A B (OB kL) 5 8) ¥ Il
BRI ) 59) 25 SR ZE (AR ) 5 10) HoAth =44 ( 5k i

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 09. 036
NSBAFYER 58K (1956. 12-) 3, EALBEIN H#, WM F MR
RS HIY . H5 13509368467, Email ; director@ fjxyzx. org

TEHS . 1004-549X (2017)9-1080-05

AHOCHFERE JRYT BOE BRI/ KR BRI > 1 4R, A8 Tk
250 B, 2015 F1 2016 4EAY WS AR 7R, SADE & 2k &R Hy
0.2/77 (£ 1-2) , A W 5wkl A7 S Bk & ST 445

£ 1 YE[E 2015 4 SADE KA R W AR

EZRIME 2R JRBRZmE SRt
ARG ARG MRHIFG RO
AMREAK 1611930 201 403 50 791 71 833
BASRSRAE AN 171 790 11 536 4 497 3028
&1t 1 783 720 212 939 55 288 74 861
SAED &34 37 2 0 0
SAED £4%  0.2/77

£ 2 BEE 2016 4 SADE KA R WK R

ESP IR PRSI LB R IR BUR
ARAEL FEBREL ARG I
A iR AE AR 1 604 337 163 039 48794 85321
HURRAE AR 84 110 10 626 5312 3111
it 1 688 447 173 665 54106 88432
SAED &34 40 2 0 0

SAED KA# 0.21/1 J7(1/47 730)

1.1.3 [ BRIV 4 W P 26 ik A B 2 o W B 1)
PRk A R 52 W B4 0 58 2006 4F 6 AN EI R,
2012 4F 22 ANE SR 2) BRINAS B RN Hi 5 BT 594 477 4153)
RIS BL SR % A2 25 660/10 73 (1/150) Yk I, o rp 2 3
AR 2.9% 33) JRFRE BN R RN R AR 420 3.2/
10 J3, B2k 8.2/10 J7 54) LA 5B P 48 RODT « i Bk & 1A R
SN 83% , 15 BRI RSB 57% 55) ARAG IR 3k S
b BURAN KLUBE Y 4. 5% oA 7. 3% M ERERN Y
114 FREFA SCHER A B0 SCRkIR S MEsL 38 B Al i
AFESLHR AN B W &R BE, Tk 3R AT 4 M B R B
SR R . 1) B 4 i b 23 98 A 5080 s, 201
FRAE AL AL R Bk RS BRI &R AR 0.5% (%R
3), A BRI SR A WK 1M 25 v 82. 43% AR, 2)
BG4I X 2001-2011 4F % 3 14 B8R 1L /IR R L 52 57 fr)
SCHRAE T G2 1 43 B« B SR I /I A TR i B2 0L & AR 2 2. 86%
(3028/105 695), ki # M & & R 11.26% (397/3
524)  BVEERIN E Kk F A 2.44% (179/7 320) (P<0.05) ;
B URBR I 9 &2 7. 34% (403/5 489) , Rk I >2 YR Ak
ML RHEFH 1. 7% (340719 316) ( P<0.05) ; B BEHk LA B
SN Y 85. 94% Tk Il S N7 175 PR 2 T2 Shy A A5 R k. Js2 I FIUAS
HIZE, 2000 5 38. 829%F1 20. 20% . 3) BRIMLAS BL RN SCHR A &
MEL . (1) SCEREHE I . EHI R (2) AR & KR & 1




o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1081 -

(B4, =R IS 7 5 3% 44 = Wk AN RN ) , & 3R A ) &
2017-09-02; (3) KR 459 . A 705 5 Scik, i SCfE# sl 4k
A 50 25K HARROHFE K7, 19881996 4FALA 7 7, 1997
~1998 4F W BLIG AN 23 , 19992012 4F B |34 1, 2013 4F LU
Jor B 1) BRI RS2 SCIR AR fb e 38 5 3k e G
TR I P R R R TR B (AR 6, S B Tk i T AR 1
FER X Tk AS RS2 R 28 42 Y S T B =2 $E 7

F3 2012-2014 4FE4xH 201 ZRAL ML K i 2 B & A 2R

BRI A (7)) BRI N BIE (7)) BRI N % (%)

2012 4E 785. 47 3.51 0. 45

2013 4E 797. 65 3.53 0. 44

2014 4E 696. 10 3.67 0.53
B AR, R SR, 55 . A EERINAS B RN A )8 5 43
M. A EH 2, 2016, 29(9) : 956-959

10 - EWEHED

@.-5 . e

w50 o \/ vty

deas i = ‘\.

R
0""&3 199y 1997 1094 “’967";3‘3900 <z gy o5 <oy 20pg 26r2 py 2047
B 1 FREER LA KRR STk & RAR B 3
1.2 B2k
12,1 il B4 p B0 A R DA i i s 2 4503 9 A
IR TEN BAE FAE LR | i oL 1€ 2 48 B0 S5O 445 . 1) dik afi
BRI, 2wk o TR S, 3 ) R o AR 122 4 SR U], 4) R il
AR ot ) SRR/ 4 5 455 0 DO, 5 ) R A e 8 ) 6) %
W, 7) Jes AR, 8 ) AR R AL AR AL E ], 9) il A HLE
PRIE10) i3k 2 i el 0, S5k i A RS2 N A G 1 4
L 2 2 ) £ 30 00 A7 B o <2 4 i O gk i 4 JXURS: /45 3 25 S
SO e SR
L2 L1 BRIMZEABE AR HE A A J ) v A A 1053
D0y ELAR B A 52 12 R U0 B SR A R i, SR B — 1) 0 B4
iR 214 TR Ik R e m R 7 A A KU S /M, R T R sk A
AT LAGEE S (4 XU , 467 A BT 388 S 40 XU ool 3 e /N TS
12002 JRIf KU A (5 A B ) = dERE A
Mt e AR w] i/ B, R LR T B 2 5 R — BB XU, 1R
DUV SR AT Bk i 5 B AN 2 4 RUBR A (B0 15
)2 8 B 2 R A B ) e 6 T) 2 D) 0195 356 40 1 L A4 %
52 MR I R L R H AR NG T B R U NI S
P RTHR I AT 0T R P A XURE R RO AN (B 15 Y
AR 2 AT < 1) 0 AR AT 60 R 100 2 7 R i o A e
BRI 7T RE & AE W XU/ 101 3 5 2) FE 00 3 B &7 A a5 bk
[lIEAAA
1.2, 1.3 B el AR B A JRE ) v 45 ) 2
O[5 8 43 L AR BT AU 7 92 R ML E 4 R R DG AR R
UL ARk AT A e, LB A 4R
FHOCAR B 5 HURI IR A6 AR R B A5 B S ik i & B
L H e S Ak
1.2.2 ki A e BERLE [ PR i Pr4s (1SBT) ik
I VL A BRI ) 28 R S A LA g bR |
ML A 2B EPREk L AR S SR A B KA, K
RS 3 4% N R I 2 15 B - R i R A O 1 KU, A

Pk i 2 B (R AL e 7“5 O 45
WSR2 B05%  Bigd n
1.3 HRIME Ak R (ki) | ik 48 # I
) (st 5 H A SR ) R0 IR I, R A A S o ) R Tk
IR =Lt U o (E Bia P N e (| B e
18 3] B4 R UL 28 4 IRV B AN R I o LA
13,1 (HRIMEYMERE  “BB—4% MARIE BT I R i
T BRI A R AL R I B R R, 4 NGB
Rl AR At 2 32 SO 5 SCHA UG il SCRA A3, il e AR

“HR NS IR SRAE BRI PR A I A HLAL BN DL
Fk BB 25 Bear s 1) 28 B SR AL ML, A 22
[ 55 Bt PAATEER I T8E 4 | H A X BT A REBUF B4
ATECER T E i3 07 2 Ak i AR LA R e & A fE
FURZ0E L3k 35 37 2% 12 AN 48 B ks iy [ 4% e TR A7
T
1.3.2 (MsfERIMEY M E  “H=To85  mufh
ST R RUF A LS W i 3 i ]
1.3.3 (s s B ALY AHOCER 13,2 Er FISLiE
Mk I 37 BT B e, A W RR 022 4 RN B i, ik ot 3% BT g
i F0 R I , A7 J5 G 8, BB TG 2 Mk i T AR Nk i LA 2 B
TR FEFN 22 4R BRI A AIE 100 0 RS A 2 1o %o K i 2
MBS AL AT B TR o R HL A AR AR AN R 1
WA ZG &, BRI T ARG Al S R SR I, B AR e 5
T AI2E R PR U AN 2 A , T 5 S Bk 1M 2530 St b iR
ZHEMBTERE,

“13. 14 i 7 RIS it R U0 S R 2 8 B T 57 A A L AR
¥ A FEER IS B R A TR EE A B 8 sk A P
FBET , DA IE AR AL BRANE A fk AN KR

“13. 16 Tk M e 5% &5 /0 g A FE TR M AN CRORE {8 R
NG ESE SN (R IR AN - BN el IS e e
A BRI R R R e A B B T A4 Y
1.3.4  EFARMECIRILE ER A 2R ) WA SCER <5
53 WRIME AUE R Kokl EsR A5, 2 HARINA" 6
FRRIALS R AR S “5. 2. 6 BRI Y. 4 RZHEHT,
R ML 22 4 ) (BN B R BT B8 BN Sk 2 | 20T 5
TR EE I PRI S ANTE A S0 T B R B4 A 7 R A ik
LSRG Bk, B 45 A 5% I 224 % wk I S5 o7 S el k47 Ak
R AL 7 7 308 R R L AT A AR 0L T T I, A R A 2
i S
1.4 ZHE/A BUFHTE PG HRE RS 1 Ao R AR
M52 I BOR VR VA 2209, #5045 vh B A 58 8 1 Rk i 0
15 [ 2 (0 B < TE ik o ) R T 7 4 1 B R v £
VR %, TR O Xk R i ) T R AT B T
SR a2 A AT SR R a0 o 3 o s A A HE B A R
UE V2 DR R AR RS R R SR A — A (R Ak I 3 3 R %)
FCHEAT DR A B, Xk LSSk il 3 R A — E AR, BEi
AR B SR I 5% 5 AU X Tk S R AS R R
TR RV, EL A B AR DA, R X TR I 2 7 B 22 B 2 i R
DT HEAS FIEE R , 1 O A A KU A A AL
25 WK T REATAE 4 4 OB BOAT N S A T 7

HK L5 M52 1



- 1082 -

424 A 2017 4E 9 A 5 30 %8 9 M Chin J Blood Transfusion Sept,2017,Vol.30,No.9

2 (EmEEERE

2.1 LSRR E A (FER) 2R AR (% it
ZHT &) #EUE T IR 2011 4F DA Ak AR ] (18) 173K
W H (4% 20111102) , F AR A4 M H O W VEAE I O
3! TR W s o (1R AT R O

2.2 GEEJFE 1) A R A A B, SR Rkl %
SR RS A S RN, 2) 5BUA E BRbRAERE L, S 18
ISBT ML 224 WD TAE 22 S 4 WU L ¥ 72 4 1 T o) 4% | 5
[ AABB ik i 22 42 W I T fE 20 3 5] A 1 2 ol A9 Rk o AF OG
I RREMSMARUEY (3 HE . 3) For 75 RIS A 3 Mk .
TAESERR,

2.3 EENRE 1) AT TAE 2009 45 88 R e
0K HE A IR WO 43 BT B9 A DGR AN R B 4328 1Y)
SCHR K ISBT FRIRRUN i3T50 199 28 ( EHN ) Bk 1l AH 5C J1 & A
LR AL T 2008 47 & A0 04 kI & AE Ml bm o ) 0 15
B FEQC R 2% ) 2009 4RSS 7 1R RN 2) HUIE AL
T51: 2010 4 H 4R IMUAF SC I A AE M) il 1 H , 2011 4F 4
AT, 3)ALH. 2011 4E 4 H-2012 4£ 8 A, W HAH
PRI TE R T AR, 4) AFFERE L2012 4F 9 F¥hr
THEAE SR DR 1A% T A WaBk w0y TTLAE A v I B9 AF SR 28 LA
Hr ATFIER 7 UL 52012 4F 10 H mfeAR Aedb Aerg e |
ARl PEIREE A 1K 14 R A0 B A I AR SR L , el
2 14 F ISk &4 CREREY 37 A EE 1Y 86 SR ., 5)1E
SRE ISR BE : (1) 2013 4 1-3 J &2 /NS
RGE I T I8 8 2N B AT F 5T 5, SR T R4y
B XR T RNA I AR CIER B WL B B3R ) h 457
T, (2)20134F 3 AEH T LERE MU, RMARAEAE K
BUWAAT TS, 6)JERIEF R (1)2013 4F 3 AWBEA
B R W, W AR S T IS FI &, (2)2013 4F 5
A e JE A H e, 7) TP . (1)2014 4F 5 A1
WHRIEZ BL s B IF PP A 23 U0, A B MEAR G 2 PP, 32 2 A
ST FAN R ATRUE B I HLAS B, FHL0 78 2 57 Ak i R
B SN A M B 2 i 5 A BRI, TR 4 R AL 0 T AR R I 3
R S7 TS M 5 A ) SRR R R 2 B 3R Y 1 A ok A i 48
RN —2E5], (2) AR o R 00, 35 A% A o SO i T
HE—EIT, (3)2014 4F 7—8 H , R ML FrHEZ A S H L
RHRER N APRUERIFET , (4)2014 4210 A ZREZ T
T2 B B IR A Jm) 7 42 4 45 IR A R B3R, IR b o o 2%
RS HAVE TR BT & S AR 2 7538 B R A L &
3R S 70 I A R B R N S B T R, 8) TE R bR
2014 4 11 A T2 AR AR AR 8}, bR g br i 22
RERTAL,

2.4 SRTHRMES HAGEE R 1) T CRBRINA R RN
AR I ISBT i FH ik 1L A 5€ 3 % AE” ( donation related com-
plications ) "7 FATHE B R SL WU, £ EE R A 1R 5 ISBT B
FHMARTE A — 2, 0 E 2 7k CBR IR DG 2R Iy . 78
AESRE WAPE# R b A & 50, IR AR B T 0%
IRYT, HAERR I T RN 438, T RE & R IR A B W
SR FH R ML S 7 — ), (FE R I AR B2 5 AR R ol & AL = A

— B SORE (A i 7 A 3 A AT H KSR SR ) | Pl
RIS R — T LR T, AN, R R 5 IR S IR (O
VL30T S 2k - - i
77 FE Al S 5 B, A 5 A 88 A S it WS 2 Ao i 7 v
IR 3 2 T PR LGS B S RE i &, A
KA T ¥ To 2o 5 B 2 A RS B R I A G S R
BE” o Gl = ATHE , fa g S (sl 4 B k) B
ZERE RN RN I B A BRI ) b iR AN R
B PR —E, 2) HTARIE Bl 75 G R A R S Y
M D - AR HE S IS B 2 B DRy R IUAF 5C I 2 S 0 ), #E AT
SR WM AR 2 B R T, AL ZEUC IR A R
SN B4 M 0055 4 55 9 S Ok SR AT B B Y, O 2 AT B
RRIENE SCFAR MU , $12 Hh 181 5 s v 4 R i P9 A 280, B9
B CHR LA RIS 5S4 P ), ¥ LT PR 250 LA 1z ] 8 Ay ik
AN BRI RN T X — L,

3 (EEEERE

3.1 BRILRBIFZE 404 K21 (R4,
R4 HRINA RN RS

AL AL T I CRBE)
AL2 FABIK
AL3 RATHIL

A2 5 A2.1 Ll
A2.2 PR
A2.3 B
A2.4 FREEH

A3 SRR IAE A3 1 IRk
A3.2 SRRk
A3.3 SRR

A JRERR

B 2. MAF REMZE V. (VR) BL.Z K BL.1 VR AEERR
B1.2 VR &K

B2. 5 B2.1 VR A5t

B2.2 VR fHif;

B3.¥% B3.1 VR MEHE

B3.2 VR &L
CLAMEIRE N C1 1 Mgk s
C2. VA LRI C2.1 HIMN
C3:. 25BN C3.1 Bty

C4. 25 % C4 1 ZEpegE
D 25, HiAlh DI HAl DL.1 HAlh

3.2 RIS R EAREE I (R B0ES 4 BB
THRIMAS R BOR ™ R EEPPAG A4 5 5 R B BR
I RNEE oy, R AN RS I ™ Fh AR JEE v 0O B AN LS A
AR, TR BN B SR 2 AN T7 T 1) R
AT X R AL AN RS2 IS T SR IBUARD 2 4t A 14 1 T, K =5 PR
BRI AN RS R AE e , 4552 1 B IR LA T REZ B4 By
PR 5 | e By 1 AR T BRI I 5 2 ) AR BRI AN R
TSI 35 Jey A BB R AN B 57 - 50K 1 Pl e
IIREA S, BAEBRILIS RPEEA7 1 > 1 4F B Bk AN B SOR H
PR R AFET- HACT SR AT B AT RE Bl i 7 S kLA oG, A
R LA H AN RS L BT 26 1 B9 AN RS2 o B O A o B2 A
RER,

3.3 AR SEMARCYERHE  (FR) S S Bkl T
AN B BN R LA SR PG A8 5 T U AR e 48 14 g 2 4



o [ i 2% 5 2017 4F 9 A4S 30 %55 9 ] Chin J Blood Transfusion Sept, 2017, Vol.30,No.9

- 1083 -

A RS-SRS ARSEE 73 1 S (R EMSE) (2 2 (T RE
FHSE) (3 G (TBEMISE) (4 Z(FIRETCIC) M S 2% (T RETCK)
s AU S RS I AR A EA TR RIS 80T
RGEIPA

4 SEHEEI

4.1 MIEICHEE LR 1) F M ) B 3 A BRI AS R
FOREAE BRASCPFFIE R o 2) F 57 HR AN BB 41 o 19 5 7
FIBRAR , VDR B3 ALRR 2 7E AR 10307 2 15 8 BERR AN RS2
PR R ML 30 3% A R, HiK 1L 5 5 O iR L B 37 ) s BRI AN
RS AR LAC A Sl BT, 3) A7 ik i AN RS2 B 2 A=
O GETE o AT ORI . 4) A o LR I AN RS0
FOT I, 5) Kk A RSO R B R B AL, 6)
R RR I AN RSN, AR B AR 8 A A A DT o S

4.2 EZEFMLEN D ERDITERC2E TEIFA
R VR AL R g8 R HL R, ek i
AR SRS, ALE A DA . 3 Ah, 25N RSO I AR
G A P B L EAF S R S0, 2) o I B2 i VR
Bl TAEZR B 2T 2013 AR E IF KAl 1 Ll 22 4 TV 4
O 1R ), 2015 AR TUERT NSRS 2 R s ATk I
FLAERR LA RS2V TE A AR I 22 4 M I AR S it 7 R A
VEHOARSE T i I h2s T 2017 47 A 1 LR 4 i D
Loalb 2 b oy, AR SR DT R A 4 A0 LI 4 4 M Y 22
PR Il PAY LR 2 2 0 AR 0 0 S R 5 T TR L e 4 M
IARSC BBES: I8 4T R 2 2 2 R S8 I -5 B U A % B N T
JEEML i % 4 W 0k T AR R L AR ® (WL hup.//
www. csbt. org. en/plus/list. php? tid=81), K, FEHK LA
B2 IO W 0 8y HAA AR A E R B 4, T AR Jm) 0 31X 3K
TP ST A4 MG R, 85 0 7 4 [ e g i g %
4.3 Tk RUR b B2 UL P/ R AN LS
0 ARSI, JB T/ BRSBTS, —
HRATEAC B b R 100% B985 o LEk i & 5 kR 1
T/ INBE S IXUBSE A AN BRI, PR I 250 57 ik i, XS L
1], A0St ST 1 5 5 — o) R ot XU e 22 9 R o
TEBAFEHTAY 1 OO T (R L5 ) 18 1T 2380 1 ¥ e IR
2 Sz AR KU B TR A LR RO SR B AT RS IR (i
AT T S W S MR HE RN A A bR 5 B
Folvfuft 52 B ARAT S e 0, (il HC T HRP AL Y (R 28, T8 L o2
SREAN NS4 B e NRER RN R4 1 BRI T 1%
QR TEAL AT 1 T REME | R e B 52 b 2 XA 2 oty 1 o
HR , 3 T2 P2 BT S SV 4 T AMEE B B e T R L
AR LA T oA AR S At 2 TR, A AT B0 32 45, I
X R LT A/ R M A T 214 8 7 8 7 4 o S o I M
e TSREER AT A S T AR (97 8h) , S IR T RMEbR e
25T R AL XU M | X N2 BE RS 45 T 32 13 3 R 1ML 2 Y B
e AMERRE

5 4HiE

AT 10 AFR [ B A i 5k i i 5 2 4 1] BB H g5 FE AL
FE I IV 2 4 M0 o 4 6 [l e ] 45 [ 58 2 o ik i 5 22

SN LI % G W L 70 W i A e 3% A 4 TN R R
I 4 Xt R I PR BRE S M) (A DAL, DT BE 408 SR BT Sy 4 1 114
R I A R BRI TLAT O 55 [ 45— 2B [ R T 4 TA IR
S TR 1 T R SR R M, AR B Rt &
FER AL HD 7K P33 AR MR 0L Hb {5 9 Rk 1L 0 Bk = 2
Jei , B 5t 65 R I 4 8 ARG | B v VAR 0
ki Hb R R AR I 7] B 9/ ik i b 38 R 45 25
ARG X A AR A b LI 560 R Pk
TR FE TR R i A% B R, AT J T ik i & 4, 4 K £
0 3k 1] Ak 2 B (R R 0L BRI LA K i A AR AT 1t P |
T I A0 T TR Ak a5 A5 A AR S TR I A 25 fE
FREAIAEAE , SRTTANTEAE AR | 3 B0 B 5 W5 Bl = B2 SR
LIRS IERI )

IV FE 500 5 5 e U, HL A B S R A, R IR 4
B I 1) 3% S | PR 02 4 | ORAIE 8 i | 28 4
UM I 5k | BB AT B, Sk e ARIE IR A T 2 A Y
B TOA R I 25 2 1Y 28 4 1 S, DA R I 2 ) 41 A
it AR, T ] ) TG A il . A e TG, S 4 3 R T L K
IR B AT IR T I 25 4 R 55 %) PRI S ANk, MEAT 24 R
Bl 5 B ST AR 3 A s, ikl #2548, R B ik
M52 A FE R e bk HLUR B2 AR, 7 RE A A sk U 3 R A 2>
MMEAT, Jr RS IF A B 78 2 A ik a3 BATL, D7 B £ B 1L 9
BRI IR TR , K A8 |

2 % X

(1] BERIDAEAZ BRI B 7245 /. WS/T 571-2017.
2017.

[2] Food and Drug Administration, Center for biologics evaluation and
research, Fatalities reported to FDA following blood collection and
transfusion, Annual Summary for Fiscal Year 2014,2015-08-24.

[3] Bolton-Mages PHB(Ed), Poles D, et al, on behalf of the Serious
Hazards of Transfusion (SHOT) Steering Group. The 2015 Annual
SHOT Report (2016).

[4] Bolton-Maggs PHB (Ed) ,Poles D ,et al, on behalf of the Serious
Hazards of Transfusion (SHOT) Steering Group. The 2016 Annual
SHOT Report (2017).

[5] Politis C, Wiersum JC, Richardson C, et al.The international hae-
movigilance network database for the surveillance of adverse reac-
tions and events in donors and recipients of Blood Components:
technical issues and results. Vox Sang, 2016,111(4), 409-417.

[6] FEWIK, UG, TP, 55, 4 FEBR AN RSN Y 2 5 439
b E 24, 2016,29(9) 1 956-959.

(7] WEEH, BRIZR. HUR /NSRRI SN 25 28 23 . v 04 1L 2%
&, 2014, 27(1) ; 56-59.

[8] AEDAELWHARGHEE L ZHZ A2 A fEoR (i hek)/
2017 S TAE LR GRS 5 108 T Al at . AR TR R
2016:149-153.

(9] AR NRILAEER L. 1998-10-01.

[10] rhe N RSLFNIE LA B, ik HAp . 2006-03-01.

[11] e R TA: . i s B BT 2006-04-25.

[12] FEZbRMEE B2 5 2. kil 5 (e FREAG 7 BEOR. GB18467-2011.
2012.



- 1084 -

[13]

[14]

[15]

[16]

[17]

424 A 2017 4E 9 A 5 30 %8 9 M Chin J Blood Transfusion Sept,2017,Vol.30,No.9

e DR PR T L R AR A R L A B R 2 M 4 T M
15 J3. 2012-01-06[ 2017-08-19] http ://www.chinanews. com/jk/

http://www. isbtweb. org/working-parties/haemovigilance/defini-

tions.

2012/01-06/3587400.shtml. [18] e NBILANE TR, BT B 2 A SR 3l  B AT ML
Ao, K R, 1. MR AR DGO F R 4328 5 A b s, o 0 i 2011-04-01.2011-01-20[ 2017-10-02] http://www.nhfpc. gov. cn/
Z&i%,2009,22(7) :603-604. zwgkzt/ wsbysj/201101/50429.shtml.

TR, [ B I Hp 22k il 5 A M AR ( 2014 ARBITRR) [19] PR ANRIRE DA AT, XTH— M HEST B %4
EHNAE BRI, PEAE,2015,28(2) :223-229. AR B R G A (T B A PR (2011)337 ) ,2011-
Working Group on Complications Related to Blood Donation, Work- 04-28 [ 2017-10-02 ] http://www. nhfpc. gov. en/yzygj/s3590/
ing Party on Haemovigilance, International Society of Blood Trans- 201104/9€eac75707c964aab93bdd12d383d7df5. shiml.

fusion, European Haemovigilance Network. Standard for surveil- [20] rPAe NRSLAE PAS, MR M4 R NE SR 20 R
lance of complications related to blood donation. 2008 [ 2009-07- SRR A5 0 I A2 ) 5. 2004-03-04 [ 2017-10-02 ] hitp://
25] hittp://www. isbt-web. org/members _ only/files/society/Stan- www.nhfpc. gov. cn/zwgk/wlwl/200804/8{d34a2690c04 eeeh26685
dardSurveillanceDOCO. pdf. 6b{364931e.shtml.

Working Group on Donor Vigilance of the International Society of [21] AABB. Association Bulletin #17-02, Updated Strategies to Limit or

Blood Transfusion, Working Party on Haemovigilance, in collabora-
tion with The International Haemovigilance Network and The AABB
Donor Haemovigilance Working Group. Standard forsurveillance of

complications related to blood donation.2014-12-11[ 2014-12-25 ]

Prevent Iron Deficiency in Blood Donors.2017-03-06[ 2017-10-02 ]
(2017-09-03 Witk ,09-15 (1)

AR FEHE

i PR AE R AT RO IR (R AR ) BB R A 2 SRl

HREEH A EWE B TR A PR BR S RS IRTIE S 7 F0ELIE P A58 B BB AR ) IR

WUE A5 e ) A )27 5 DR 2 (A TS, I bt (72 ol B 1 2 2 PR b oAD A T — A iR e — AR 5 A Sy
IRMARHESH T TR E R R A A (R B R T R P X — R s bR 2R 2 R
SR ANV SRR TR ] 25 i I A BRI S B i SR AT AT B KT 3 A G M 2 2 IR S5 A L SO R
F ) BE SR T BN AN S B A IR B S R A BOR R A ekl S g SR B ) ph TR 44 0 i I A 2 A R
P2 ST T A (S IS 4 R GRANEE o0 2 AR A a2 i A ) 2 R L i 2 2% R vl M [ DG 3 PR R R )
B BEE T AR I 2 ) T KT 2017 4R 10 ARSI, (PR N AE ) 2R T R U < TP AR RS R 2
Z— BRI E M —FEF . AR DA Mo A 57 ) G Ze 43 | [ B 27 R B e i A 2 BT L g )11k
ARG R (R 2R AR E R E T 2017 4E 11 A 9 H-11 H 76 RE24T (P Ak ) & A 1 X
M B 2RI RHE IS R . S BRI 20 A0 AL AL RN £ 2 4, Bl 2 38 11 4 1 B 2 >4 iy I 166 1) Jk 3 ) Al &
MR A P 4 [ L RAR SC R 215 4

HTAE T 2 2 HE A ESAE T 2017 45 10 A 10 HATR FI 2208, 1835 3 I0 3 2300 EDEF e 4547
SaHE MR A TSR () PR ) — M, SBGFEM SR 800 o/ A, B ERS A, XFSWMA
RZHER T 2017 4F 10 A 20 H AT &S 8@,

WA Z P T 30RF P ERAE R RN AN Z 2, S22 AR HEIE S 2B 68T 2 HHE
:f.ﬁo

SRR AL ; hitps ;. // www.wix.top/jq/ 16625018 aspx
2555 L HIRFA : shuxueyixue2014@ 163.com
R ZR N JR S0 . 18280097173, X B HH . 13348975133
VAR m R A B A E AT



