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- BE - - 4°C & PR ARAT ML/ AR 2P S 56 5T -
4°C V& % AR AT 1L/ D RE AR 1B
wiL A FHERY A L8 A ADTY OEZXA Hw mE RORT 3 RES

(1.BeVEE NRERE ikl Bevh Pi4¢ 710068 ;2.5 754 AR ERE MR ;3. 58 MU ZE KAV 5 E B $ gk
A VGBI — B EEBE KBRS M IR U BE R 2450 — B s B B )

WE: BB XA 4°CA BRF /MR Y 22°CHR 3 R F o /MR B o 88 R b, O 12 4 3 R A /D ARB R R
BERBERE, FTE A ACHRBRF /M EBRA) THRAFZ I d3.d5.d7.d10.d14.d21,7 A8 [ 2 A 22°C 4k
97 R ML/MR (XA ) A R 2] d1.d3.d5 \d7,4 B R AT R B A ROR R B0 B i MROR O R R 4
KB A B A At T MR BEAT AR, R 4CARERA /MR ¥ ) HFEATAE 7d RAR kR ESIT# £
5 (P>0.05) ,MA B fi# 7 d3 R ZH B, EEF 2 21 d 0, HEEFEEE A, 22°CIR % RAF /MR A 3 B
5 TG AENRSE 5d ) H IV & % (P<0.05), 4C A B RA f/NMURA dl J& /AR K R & £ 38>50%, 5 T
22°CHR % R # (P<0.05) , /MR % 2| d5,COLL #1 ACA ¥ 5 0 5 K R & F & 4°C A B R 77 B A7 IR #5742 80% M L,
f2R2CHEES B E 4B FFANREEHRET %, 4CABKRFEL10-14d i 4 HREZBHBK, EMHA LS
T 22°C R A d5 BBy R B & (P<0.05) , /MR T 7 b 8 PAC-1( 7 {t 8 1Ib/Illa) F# CD62P ( P-selectin) 72 4°C %4 7
BAFE d10-14 B H KR B/ TR BEE MRS, 22CHEFR S B ERAGEREEMRE, &It 4CAK
PRAF /N A 22°C 3k 3% PR A7 /N ARCEL A B B R B b ot o i e A B R M T E OB 10-14 d,

KERIA  A4 HARTE /N AR T B 5 ot /NARLIE

FESES RA57.1°2 R331.1743  XERIRIRE: A XEHS:1004-549X(2017) 6-0553-05
Functional changes of platelet concentrates stored at 4°C  YANG Jiangcun', GAO Ying® , SUN Yang', MA Ting', YIN
Wen® ,WANG Wenhua' ,XIE Xinxin', CHEN Ping' , ZHANG Xiaohe® ,LIU Fenghua®. 1. Department of Transfusion Medicine,
Shaanxi Provincial People's Hospital; 2. Department of Hematology, Shaanxi Provincial People's Hospital, Xi'an 710068 ;3.
Department of Transfusion Medicine, Xijing Hospital, the Fourth Military Medical University; 4. Department of Transfusion
Medicine, The first affiliated hospital of Harbin medical university.Corresponding author; LIU Fenghua

Abstract ; Objective To comparison and analysis the changes in functional of platelets stored at 4°C and those agitated
at 22°C were compared to provide an experimental basis for the cryopreservation technology of platelets. Methods Blood
samples were collected for platelets stored at 4°C for 1, 3, 5, 7, 10, 14, and 21 days, as well as for those stored with agita-
tion at 22°C for 1, 3, and 5 days. Thromboelastography (TEG) , light transmittance aggregometry, and flow cytometry were
used to test platelets that had been stored under the different conditions. Results The thromboelastograph of platelets stored
at 4°C showed that their MA values were still within the normal range after 21 days of storage. The five TEG indicators of
platelets stored with agitation at 22°C for 5 days showed low coagulation ( P<0.05). The maximum platelet aggregation rate of
platelets stored at 4°C for 1 day was higher than 50% and was higher than that of platelets stored with agitation at 22°C ( P<
0.05). After 5 days of storage, the COLL- and ACA-induced maximum aggregation rate of platelets stored at 4°C was main-
tained at above 80% , while the maximum aggregation rate by the four inducers for platelets agitated at 22°C was less than
5%. For platelets stored at 4°C for 10-14 days, although the four aggregation rates were reduced, they were significantly
higher those of platelets stored with agitation at 22°C for 5 days (P<0.05). Analysis of activated procaspase-activating com-
pound 1 (activated TTb/Tlla) and CD62P ( P-selectin) on the platelet surface revealed that a large number of platelets stored
at 4°C after 10— 14 days remained in the mid and late activation states. Conclusion Platelets stored at 4°C showed better
aggregation, coagulation, and higher activity than platelets stored with agitation at 22°C. Platelets can be stored in vitro for
10-14 days.

Key words : Cryopreservation; Platelet function; platelet activity
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N 4°C VR RARAT ML/ MR AE IR A BE TR IR SR
AN AR /MR B AR TTIE D 22°C IRGIRAT . SR
22°CHRGARAE M/ Sy T SO TR T Y AU % 1l /Ml 2 e 1t
SRAFEE I R RRIRAF 5-7 d27

ITAEA BT KB, 4°C Ve ORAT 251 T i/ IMEURAT 4
TG AR PRAFR TG SRAERN 3R | 1k i OR R o
SEPEAR . A HGE SN A il R AE 10-14 d 5 A B
TEPENS0 BRI ph T2 H A 1k B S Y T R R I A
ML/ AR AR, , AT 2R R i i /A BRIl PR
REARAAAE e A A ot /AR A28 DRI RIS BRAE i/ MR
BT RS R ] 40 ZAFHITHER 897575 , B 22°C 4Rz TR AT, 1 xk
VAR AE I MR T TR

ARBFFIESE T A TR SR L, 0%E 4°C % e
PRAF I/ IMREST RGEDTTE . AR SN 4°CHTARAT L/ AR SR
SLYBTFE RN 2 =, EERIFE T 4°C R IRIRAF 5 22°C Ik
PRAT AL/ IMARAS [ G AT 10 [6] i/ AR Y REAEAE

1 #MRREFE

L1 BFEXS FLICEM/MRRIE & gk, o7
BRI 7 SCHR[ 24 ], 55 DU A2 K500 22 il B 41t

L2 Wik,

12,1 SEBiss MRS R R IBEE 1, Kb &
A« M5 7 B 53 AT ( 32 [ Haemoscope ) , Helena-AggRAM
/R EEAL, DL 78 2 i X4 B { ( Becman Coulter FC 500)
CXP HAEo 4T

12,2 SEilsn) eI H R A Y TEG Bo & il
Helena IL/Miz SR 4E D RE AR K50 65 ( 3 [E Helena 23 w]) , U
i S5 K e BE g . ADP 20 pM, COLL 10 wg/mL, EPT 300
M, ACA 300 pg/mL. #i-CD61, PAC-1 Fl CD62P ( 3 [ BD
NI

1.2.3  SCERREERR 1) AR SR ) I8 (TEG) Z4: KNS
[8] ( reaction time,R) : R-{H ( ML AEAS LA /NER ZE TEG $§
TCWRBE K 2 mm I H] ) | R SRS I 3] 4 1M BEHE AL, 18
R AR T AT BN T 5 55 0L PR 50 P PSP B I 2R 58
Bk, MBI W] (kinetics, clot formation time, K) , K-{H
(A R ] 28 i3 A0 IR BE 3K 20 mm Fi 5 (IR (] ) | RIJE
JRL R ] 4 1 B T A S A I ) A SR £F 4 3 U] RN AL %
FEUM AT UG ZRAG 2 4 SAHORG B i 75 I (8] . Alpha #f B
(a°) :TEG FEH#E M R 2] K G A R, A8 3R B2 1k
TR 3 B, B K AR I8 ( maximum amplitude, MA ) , MA-{H
(TEG #iic LRy R R IR L) | S W IEAETE A L e R )
R P b 58 R AR TR B e e M, I 3 S T 4 2 1 R I,
IR i KB T BT, B 148 %X ( coagulation index, CI) , CI-
LI W L ROAE AR B RS, CI-(E>+3. 0 B4 i Ab 1 o
AR M7 CIAE <=3, 0 B $2/R i FEAL TAREER S . 2) W40
BEAAG I S5 1/ M CD61, 154k BESE [T b/ M a(an activated
complex on the glycoprotein I b/ Ml a, PAC-1) , il /M i

HH H (P-selectin, CD62P) ik, 3) Ifil /MR R E LIS 5. —
B IRTE (ADP) B AR ZE (EPI) JBJE ( Coll) FIBAHES #4845 1d
IR (ACA) PRI/ MR I KRR,

1.2.4 SCBRMH SR . A°C R AT I /M, X RR A .
22°CHRGARAE /IR

1.2.5 I B AR SR 1) 5 556 41 RAT B /R
AT 1d3d.5d.7d.10d.14 d.21 d 7 4] 2, %) 8
AR MRIRFET 1 d3 d.5 d 3 BT, 433 ORI AR
A P, BIRACE 5 min J5RBBKERESNTRS] 2 min,
THEE MR IRAFAS AT b 78 TC R 25 A T SR T — R PR T4 4h
BURFAS /MR 8 mL T 3 SR I, i /INBR ST B 3R 285 i
I JFORAPRAF PR (VIR ) o 5 1 304 2 mL JII5E TEG
FEbR M, A5 2 SRAF 2mbL SR FH U 2 40 AR SR I 1t
INBEARTE bR A 3 SR 4 mL 26 B PG 22 58 KA — R
Bt G SRS /R SR AE T RE . 2) oA T HERR T TILAE i/
i e e 3 I /AR B (1 073, 3+248.9%x10°/L) XF TEG KI5
M), LSRN I /AR B R, X 5 bR 1 8 4% F TL A i/
A NS ESF 18] A5 A AL /N s AR | e R i /INBE < B 6 oK
M3 A 129 FU R B, 46 - T 90 48 1fi /N B W A2 21 0 3 9
(100-300) x10°/L, 285 FEXI R BRI AR AT TEG R,
1.3 Sttt BdES PR SPSS G i3 A4 (SPSS for
windows version 19. 0, Chicago, IL) , i E R DO B e b
WEE (xes) TR AL BCR F AL ¢ 4656, 22 20 ) 850 L e
RN T7 2250 H7 (One-Way ANOVA) , 5552 I 4045 73
M & B 225007 .

2 #R

2.1 4°CHFARAEM/ NN 22°C 3R % 1547 L/ NS [R5 A
AFE] TEG FEHR AR R 3R | ATAN, 4°C AR AF I/ VA
RE K E7E 10 d WALE L LG 2# 22 5 (P>0.05) ,a A
1 CHEAE 7d IW4LIA] LB B SE 12522 5 (P>0.05) , MA {H
THAF d3 B REAR, (A ORAE R 21d B, 7578 18 (H 0 B N
22°C YR BRAAE /IR A AR 55 7 L 5 TR BRARAE 5d AR
ARSI Geit 27 L (P<0. 05) ,R {HFER , MA {48/, CL{H
TEARAF dS B S K

2.2 ACEFRARAEML/ PN 22°C 38 3 15 AF L/ MRS FR A7
AR B AT JS TEG $RARRnll 4558 XF - T0 4 i /Mg e i
TM/INIR < 352 DKVR W ( AB 280 ) = 1 :9 L (4 B, I/ INBR 125
IR 5 3] TF 3 9 Bl (100-300) x 10° /L, K BRI J5 TEG 48 4%
W2, FE 2 AlA1, RS /MRS RERY MA {H, 4°C &
UMM 1-14 d BRI, T BRI 19 MA {5 52 LR BT A
FEAR, ARG RS MA 7 IE ¥ (EKZZ 1 (>50 mm) , {RFEH]
21d INFR RIS MA fHN 52+3.2(mm) , FEH BB 47.4213.2
(mm) &, 22°CHRG AN R d5 B, TR RS MA {8
FAR I 2, AR BRRT Y 67. 9+0. 2 (mm) KA BRJS 19 29. 5+
15.8(mm) , HAFEHR(, R {H K {E .a {8, CI {8) 3 2 fif vk
RIS B2 ARG, B RS R (AR K (E R4 5,
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1 F LM FEBRAF ST A 3 B Fe bR i AR 4k (n=27,x+s)

TEG f8br fBfE51F  1d 3d 54d 74d 10d 14 d 21d PI(5d) P2(7d) P3(10d) P4(14d) P5(21d)

R 4C  6.9+0.8 6.8+1.4" 6.9+1.5° 6.8+1 7.8+1.3 10.4+2.8 16.6£5.7 0.950  0.987  0.067  0.001 0.001
2C  7.2¢0.9 8.4x1.6 15.2+4.7 0.001

K 4C  0.9+0.1° 0.9+0.1 0.940.2*° 0.8+0 0.9+0.3 1.6:0.7 5.3x3.4 0.754  0.325  0.220  0.001 0.001
2C  1.2¢0.4 0.9+0.2 8+7.2 0.001

a 4C  81.7+2* 8L 1+2 80.6+2.1° 82.1x1.2 79.7+3.3 73.1#5.6 56.5x11 0.313  0.114  0.119  0.001 0.001
2°C  77.4+3.4 8L.1£2.1 54.8£19.8 0. 001

MA 4C  73.1x6.6 70.6x4.8 65.4+7.6 65.5+8.6 68.4+5.1 62.8+6.3 55.1=7.8 0.003  0.002  0.003  0.001 0.001
2C  71.6x4.5 67.7£5.9 53.8+20.3 0.001

cl 4C  2.5+1.2% 2.2+41.2° 1.5+1.8 L7+#1 1.2+¢1.2 -1.9+2.9 -9.5+6.1 0.074  0.064  0.017  0.001 0.001
2C  1.7+0.8 0.9+1.2 -26.3+27.7 0.001

a: AHFEMREFERECT , A RETE ST WL ] 09 LU, P<0. 055 P1. 36 1 W 4°C 1Y P1 B ARAE 5 INZH 10125 5 19 e de , 22°C 19 P H MARAE 5 PN )
SRR P2, 26 | R 4°CH) P2 (E RAEAE 7 N E] 22 TR L4 P3 . 26 1w 4°C Y P3 {9877 10 PIZH ) 2% S e P4 . 26 1 WP 4°C ) PA (.
JIABAE 14 PZH E) 25 509 B3 s P52 38 1 W 4°C 1 P5 (B AEAE 21 PN 4H ] 25 5 00 L

F 2 AFEGAEFT FTICE MM R (L) BT 5 TEG f84548 1k (n=8,xs)
K FE b TR Fani! 1d 3d 5d 7d 10 d 14 d 21d
R 4C Rt 7+0. 8 5.8+0.7°  5.9+0.5* 6.4+0.9 7.6+0.9"  9.7+£2.5%  21.4+7.8"
ik 7.6+0.9 7.4+0.6 7.3%1 7+1.3 5.6+0.3 5.6x0.7 6.40.6
22C Jih 6.8+0.4" 7.6+0.9  14.6+0.1"
ik 8.7+2.1 6.8+0.7 8.5+4.7
it A 8.7 7.2 3 6.9 6.4 8.9 7.7
K 4C JER 0.9+0.1"  0.9%0.1*  0.8+0.1* 0.80" 1.1£0.4 1.6+0.8 8.2+5.3"
i 1.4+0.3 1.5+0. 4 1.6+0. 4 1.7+0.5 1.6+0.7 1.520.6 1.920.4
22°C Jidh 1+0.3* 0.9+0.1* 1.4+0.1"
ik 1.620.5 1.6+0.7 2.8+2.6
it A 1.3 2.1 1.3 1.7 1.3 2.1 1.9
a 4C SRk 82+2.2%  81.1x2.1* 81.4x+1.3* 82.7£0.9* 77.5+3.9  73.6+5.6 50.8+11.1"
ik 74.8+2.8 734 73.4+3.3 72.6%5 74.9+4 78+1.3 76.5+2. 1
22°C JRh 78.9+2.9%  81.1+2.1% 75.4+0.1*
T 72.2+5.6  72.4%£7.2  59.3%18.2
M2 76 72.9 70 69 71. 4 73.1 74.2
MA 4C Jh 70.7+8.9%  71x4.9* 68.8+9" 66+5.5%  67.5£6.3%  65.4%6.1% 47.4+13.2"
ik 59.8+6.8  56.4%3.2  56.3%7.7  50.2+9.9  58.7+7.3  53.9%5.3 52+3.2
22°C JRh 67.5+3.3%  67+£7.3%  67.9%0.2"
ik 56.7+4.8  53.4x2.1  29.5+15.8
M2 27.6 23.8 25.6 27.1 25.4 24.3 23.2
CI 4C JE bR 2.2+1.5% 2.9+0.8*  2.6+1.3" 2.1£0.9* 1+1.1 -1.1+2.6 -15.1+9.1°*
ik -0.3+0.7  -0.7£0.5 -0.7+1.4  -1.322.3 0.9+1.6 0.5+1.4 -0.5+0.8
22C Jih 1.620.5% 1.2+#1.1%  -3.8%0.2*
ik -1.7+1.9 -0.8x1 -2.6+1.7
e A -4.8 -4.9 -5 -5.9 -4.1 -5.2 -5.4

= R RERT S HEL, P<0. 055 M5 * AU ] s A AB ZRUH 66 v v M 3 7 AL JS A I TEG AR, [R] IS SR FHT Mo M 3% %k T T 42 M/ AT 7

2.3 4C B FARAEIM/ IR AN 22°C R 55 A5 AE I/ N A R AR A
AV a0 /N B SR B ) BE A I 45 5% SR A ADP, COLL, EPT,
ACA4 FRiFR R PRAEA [R] 25 14 1 1 /AR 47375 5, A4 1ML
INRBRETIREAR AL, F 3 AT, 4°C ¥ BRARAT I /N AR AT
d1J5 I /N AR B K B 4E R W > 50%, ¥ 1E 4351 A 66. 5%,
91.2%,57. 0% ,89. 5% , i 22°C Y& %~ FE 1d J& , ADP Fl EPT
BRI KRRER AT 8. 8% 8% , H 4 Mif SRR K
RERE ACHIRARAFAH LA GiiT 28 L (P<0.05) , I/
MR LTI BELEARAT d3 W) A5, COLL F1 ACA 75 5 4 1L /MR B
KIBERLE 4CHE IR FFAE 85% L) -, ADP F1 EPT
BRI R BAERSN MK 48. 9% F 32. 0%, i 22°C AR TFTE
d3 I A5, ACA 5 I B R IREE AR 49. 8% , FHik 3 Fhifs 277
BERIENRKRBERY|ET 5%, Mf/MRIRES d5, COLL
HlACA S AR KRR 4°C B IRARAEIH 5 1E 80%

PiL, ADP Ml EPT 5 3 ) f5c K 2R 48 R 43 5l 24 18.8% Al
21.0% , 22°CARTELE d5 W5, 4 Fh i S0 1 B4 KR T
5%, 4CYTIRAT 10-14 d I, ACA 75 S fe K B 4 R4 5l
1 78. 1% M1 60. 4%, HAth 3 FHiFs FRIFEMRATE 7 d.10 d. 14 d
i A R AR SR B AR, (AP I 78 T 22°C 1R A7 dS ARG SR 4B
#(P<0.05) .

2.4 ACEFARAEIM N 22°C 4R 3 18- A I/ AS 7 4177
if ) I/ AR IR AL I ARE INFR 4 T L, 22°C R G ARAE I/ MR A
PRAE d1-d5, i/l 349 420 T 166 99 8 BE S AR A pacl-62p+ 3
IRAR K 80-90% , Il 4°C ¥ FARAT ML /N AL T v 6 390 375 A bk
5, pacl+62p+FRiEE K 30 ~ 60% , pacl-62p+3 ik FJE 30 ~
60% ,fifif’ d7 J&5 pacl-62p+3FRiEHE N 60% LA L, J& T we 1%
1k, 10 CD62p i i 3G 1L R W5 4 18] G 22 57, 39 o0 & s Ak,
CD62p THILR KT 80% LI I,
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3 F LM FEGRAF 55T RE LIS FEbR AR 1L (n=10,%+s)
1d 3d 54d 7d 10 d 14 d

ADP (78-99% ) 4C 66. 5+30. 5% 48.9+15% 18.8+9. 3% 9.4x6. 9" 3.8+2. 4% 1+0. 5"
22C 8.8+8 0.9+0.9" 0.1x0.7"

COLL(80-98%) 4C 91.2+1.3° 87.9+3. 4° 85. 7+4. 9% 42.2+23% 18.9+6. 9" 5.2+1. 8"
22°C 60. 6+29. 3 3. 1+20 4.2+1.6"

EPI(68-88%) 4C 57+30% 32+18% 21£9% 148 125" 415
22C 8+11 3+1 3+1

ACA(75-99%) 4C 89.5+2. 3% 85.6+3.1° 84.9+2. 62 74.9+18. 4 78. 14, 9" 60. 49"
22°C 81.1x1.6 49.8+11. 3" 4.8+2. 4"

a: M RECT , AR A AT PTG LA, P<O. 05 s b AR PRAE A AF T ARl A KA S A6 A d1 A9 LRSS, P<0. 05 P-4 (7,10,

14 d) 5 PLT-22(5 d) H# P<0. 05

R4 T LI/ORRGRAT AT RS bR A2 1l (n=19,%xs)
1d 3d 5d 7d 10d 14 d 21d
pacl+62p—(%) 4C 3.12+2.73 " 2.36+1.42" 0.86+1.05" 1. 09£0. 527 0. 13+£0.09 0.09+0.06  0.19+0. 12
22°C 0.18+0. 14 0.24+0. 38 0.27+0. 26
pacl+62p+( %) 4C 34.88+25.93%  59.95+21. *1 36.78+29.37% 32.86x16.47" 20.06x15.35" 8.91+8.15 27.44+13.66"
22C 5.91+7.33 2.99+3.26 6.56+6. 21
pacl=62p+( %) 4C 44.87+15.07* 31.43+15.99* 57.92+28.85* 60.06+15. 147  76.71+14.297 85.99£7.5 69.22+12. 08"
22°C 83.51+7.23 89.18+4.5 88.53+7. 66
CD62p(% ) 4°C 82.88+12. 18 93.75+4.36 95.56+1. 96 94.02+2.6 96.9+2. 13 94.99+2.87 96.85+2.73
22C 89.59+7. 14 92.41+3.76 95.36+3.94

w AHFERTERECT , A [RAE ST WI2H 18] 1Y L8, P<0. 057 PLT-4(7,10,14,21d) 5 PLT-22(5 d) L% P<0. 05

3 itig

FRATTR i 0 7 B AS [ AR AE 2 A T /IR A7 308
2L RPN M MR REFEARIY TEG-MA i, 4°C ¥ A A7 1L
ANBRF 21d B, MA {EAT7E 5 (EE P , B S i AL )
BE. X5 3CHR[25] BFIT 45 R — 3K, 22°C R 3 AR A7 1/ A 3
d5 B, MA B 7 IE 5 36 BP9, (HIG T 4°C B AR 7 21d Y
MA B, 17 SCHk > 4558 B MA (HAEPIFMAAEA0FT 21d i
Te2 5, BATTERIN T FE s AE e B 22°C PR 3% PRAT 1M/ )
d5 B, A 4 )1 55 PRI RS 3 Bhe 22 0 ELARAR A X
58 I R F ) e BEACA 3¢, BB R BN 8 il B - 0 1 Y
TEG-R fH7E 22°C ¥ % PR A7 I /MR B d5 B B B 4E 4K 5k 5]
15.2 mm, X —458 530k iRjGE R (H7E 22CIRBIRER
v s ) A 550 40 PR T 8 A 25 TR — 3

N T HEBR T T ML/ N 1o v o ARG T A A 1 2
BATRHERAEAF AT /ARG T 75 B, W6 A2 30 il /A T4
IEH# JEF(100-300) x 10°/1., 48 J& 28 47 o BEAS I, 052 52 1
M /MR IIRE , 25 5 & B 4°C ¥4 S ARAF I/ MR IRAT 21d P, TR
J& MA (B8 R BERTA PR, DR RS MA MTEIEH{EZ W
(>50 mm) , 22°CHRGPRAF M/ IMRAATE R d5 B, BB fS MA
H AR ., AR BEETIY 67. 920. 2(mm) FEARH B (19 29. 5
+15.8(mm) . B 22°C ¥R G PR AE ) d5 B I/ AR 2 RE R IR
WA, AT RE S /MR 25728 fb S AR e b 56

/IR 2R R i /N ARORE KGR — R A R I/
MR BT, i/ FR 8 4598 A8 BCERFE | i Bl A2 - [R] B o /s
HRBERE, B ADP \S—F4 O SF TG M 0T, ADP R fif i/l
TR A F T B AW, 4 0 DA I /AR R I Dk A 3 ol PR
ADP JuHE T, ARGFITIM /MR AL 2R ] ADP, COLL,
EPI ACA 4 Fpifs S I X BRAEAN ) S5 A4 1) il /AR AT 757, W
FLIM/ MR AETIRE  WFE 2 B 4°C ¥ AR 1/ AR BB 4E Dy ik

WA T 22°C IR % R 17, X — 45 B 5 1F 2 0 58 i —
FHOEPLRAFSTAS R on i/ MR AEF] dS, COLL i
ACA i SRR B8 A R AE 4°C ¥ AR AE TR 5 75 80% LU
I, ADP F1 EP1 P52 (W i KA 73 52K 18. 8% 1 21. 0%,
ACETRARAE 10-14 d B, ACA BRI K BAEFS MR
78. 1% M1 60. 4% , HAth 3 FFEFFHILERTE 7.10,14 d BFAGER
B B A (AT 2 8 T 22°C A7 d5 I RSB (P<
0.05) . SCHE'™ R ADP, COLL i 5 75 ¥ 5 A4 £F 1ML/ A
Q1B IHE B RER, RINOHR L], 22CHRTHE S
B, 4 AR RERHMT 5%, X5 MR 22C
PRIELE dS B ADP il COLL i - KR R R Fr— ERE g
SEE A 20

ARG FT R A0 28 AR IHRAE A F 450 F F TIC 4
MK TG ARSI AT ARG I, AR 5T 2 BRI JS I /N AR 2% v 9% Ak
) PAC-1(T546A9 T b/ Ma) Fl CD62P ( P-selectin ) 7E 4°C ¥4 3%
A7 A1 RRIT R s s Ak, RA7 S d10- 14 B A K=
I/ A T P T AR 2 T 22°C PR AF AN d1 FE LR BT
F| d5 B/ R At B BT AR A g IR S A
FER UL T M0 & B 4°C ¥ AR AE /NN AR AF 1d
F| d5 B R B R A, R D R IR, AR E
G, 22°CHRG A 1 d B /NMRAUE D th 28 B, AT
F| d3-d5 B, BB/ NG O I B, B A0 LR A 2
WAR—F, 5 4 Rl S50 %A [ AR AF 544 F i/ 3 4
TARE X UG I 45 B R —0, B 4°C ¥ AR T /R ES 22°C R
GiIRAE M/ IR 3P IR AE T REFIYE . HF e g it
FISCHRARIE 4°C Vo BAT- I/ IMRELA T8 4 A SR 46 1k il T REZ
%_ijtuyl&ﬂfz% .

WFFE L5 AC YR ARAT /MR AL 22°C 4R35 TRAF 1L /N
BB R B | 1 I D RE AN E S i, T e R AME A 10—
14 d, BCE5R Rt — 5 0TI R ST B s 40 = 585 .
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4°C ¥ PR A /MR A A A2 4

Mgt EEY g BHaE SR IR R RAOVRT O BURAY BE A0
(1.BePa4s AR ERE Sk Bt i 710068 ;2. 55 P45 0E K276 s BEBr iRl )

WE: B8 XA 4CA BRF M/ G 22°C Ik % 4 7 At /AR A1 I, A 5 4 B R A7 /N AR B AR 3R B
SR ERE, FiE A 4CREREF MR T RFE dl,d3,d5.d7,d10,d14,d21,7 A~ B 8] 1 Fr 22°C 4k 37 0R A o /D
WARF 2| d1.d3.d5,3 A B ] A SR B A A R R A 1 T B9 ot /N AR I AR AT | A A A 3 AR AR RIS PR ST R R
F, BR ACABRAE M /NERSE T d N pH Na" Ca™ (CI & T 91 B & (. (P>0.05),22°C 4k % 1% £t /MR pH
Na®,Ca™ Cl" \PCO, PO, Lac HCO; .ctCO, Gap(K") R % 5 d 394 ¥ 8 & 1 (P<0.05), fu/MR{R 7 dS B ,22°C
PRAF L /N Y pH (E 9 B KT 4°C R 7 /MK, T LDH A Lac 1 8 % T 4°C &% (P <0.05), LDH pH K" PCO,,
PO, .Lac \HCO; .ctCO, .Gap(K") 2 41 [ l 4235 F % 5 (P<0.05) , 4CABEARSE 5 d Wl /MRIK SR 2 R E 5 & L F
% 8 (P>0.05),1 22°CHRF i /ML HSR R A% d5 5 d1 AL E1K53.77% ., ik 4CABRE MR G 22CHKH
PRAF /N AE R 7 T AR, A R AR R KR SLER 7 A D pH B KE R A MR AR IR A R 4C AR
A ML/ 10-14 d B (5 — 2 B9 HSR KA &t fL /MR B85 e, 4°C % R ML /MR R 7 10-14 d,

KR % AR5 /MR ROA

HESZES R457.1 R331.1°43  XEFRIRED:A  XELHS:1004-549X(2017) 6-0558-05
Metabolic changes in platelets stored at 4°C  YANG Jiangcun,YUAN Jun',SUN Yang' ,MA Ting' ,HU Xingbin® , WANG
Wenhua' ,XIE Xinxin', ZHANG Xiaohe® , GU Shunli®, CHEN Ping', YIN Wen®. 1. Department of Transfusion Medicine,
Shaanxi Provincial People's Hospital, Xi'an 710068, China; 2. Departmeni of Transfusion Medicine, Xijing Hospital, the
Fourth Military Medical University. Co-Corresponding author ; YANG Jiangcun ,YIN Wen

Abstract: Objective To compare the metabolic changes in platelets stored at 4°C and those with agitation at 22°C in
order to provide an experimental basis for the preservation technology of platelets. Methods Blood samples were collected
for platelets stored at 4°C for 1, 3, 5, 7, 10, 14, and 21 days as well as for those stored with agitation at 22°C for 1, 3, and
5 days. The levels of gas indicators, biochemical indicators, and hypotonic shock response (HSR) were measured for plate-
lets stored under different conditions. Results There were no significant changes in the pH, Na+, Ca, and Cl- levels of
platelets stored at 4°C for 7 days (P>0.05). There were significant changes in the pH, Na", Ca*, CI", pCO,, p0,, lactate
(Lac), HCO™, ¢1CO,, and Gap(K+) levels of platelets stored with agitation at 22°C for 5 days (P<0.005). On the 5th
day, platelets stored at 22°C showed significantly lower pH values than platelets stored at 4°C , while the lactate dehydrogen-
ase (LDH) and Lac levels were significantly higher than for platelets stored at 4°C ( P<0.005). The LDH, pH, K*, pCO,,
p0,, Lac, HCO* | ctCO,, and Gap(K+) levels between the two groups showed significant differences ( P<0. 05). Platelets
stored at 4°C for 5 days showed no significant changes in the recovery from HSR (P>0.05), while those stored at 22°C
showed a reduced rate of HSR recovery of 53.77% between the 5th and 1st day. Conclusion The comparison of platelet
metabolism between platelets stored at 4°C and those agitated at 22°C reveals that platelets stored under cold conditions show
low metabolism, low lactate production, low reduction in pH, and low glucose consumption. Platelets stored at 4°C for 10-14
days still show some HSR recovery. In terms of metabolic data, platelets stored at 4°C are recommended to be stored for 10—
14 days.

Key words : cryopreservation; platelet; platelet metabolism
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ST At /IR 7 A B ke BRI /N AR B T AT SR
40 ZAF AR A5 05 B 22°C 4R35 PR AF, T 0 ¥ JBCOR AT 1L /)N
TR AT T RATHIBISE & 3 4°C 2 LIRAT
RV LT M PN /N R B e T P A R SR L
FURS 4°C VR ARTT ML/ NHEAT ZRGEETE , 0T 1L 4°C 123
TRAF 5 22°C R PRAF I/ N A B TR 2 F A8 A | /A T2
/N B SR AR S BE A RIS R 2R T ot A 56 g 10 % o/
B BRI 58 BE AT LR 3 M 25 TR 4°C VPR AT L/ MR
TR AIATHE ST 4°C ¥ PR AF I/ H A $2 SRR S
R, ARICR 4°CHRAAF M/ MRARSN LRI RSN 2~ &
BWEFEI T 4°C Y BARAF S 22°C Pk G DRAF ML/ IMARCAS TR R 7
RRLETHIIRANY S

1 MBEFE

L1 W54

L1.1 FTICEMmM/MORIE A S50 5T T T 4E k4 i
KRR v N R AR I VG 2 M sl B AR MR L i T
PO PR e B B P 28 N R IR BEAS B 2R 1 ik v, kil & 75 &
H LN DR ] T A S A Ak It 2 fE A

1.1.2 FLICEM/MRH B 400 mL (4 1l >R
SEJERTET 22+2°C 7 6 h T AR B R O (KERE
SORVALL RCI12BP) #4780, B0 55144 2 108 gx 16 min,
22°C ; FRB BV S O R A B 2R A 4 i, FH 45 1 3l S A0 43
BIOL(TEE 2R AR G4) K ARt 2 65 mL; i E:
FEIML/ MR ARAERE (I (95 T B R AR T XHI-IB) 5k H
AL A% 1 ABO RH [R] f9 F1 JBH G -2 E ML (H
AR TSCD=11) VLA 1 48 VU HE4% (R nt BU R W B2
BHEABRAR]D) ICEJF TR E L 332 gx 14 min 22°C ;%
B0 JE BTSSR A MR 4 J e b (IR N T B AR )
FI-TAY) DRI /R 2 50 85 B 5L o 4% N 5 B 56 B 4% N 1 Jfi /1N
AR — R o8 Y 0 5 8 e T 28 A /MR PR R4S ) (P
TORBAE Y BRI AR i BB /MR IR A4S, T
EAEML/INRAFAEA (35 E Helmer pe900i ) #EATHE % (117
By i/ 6-8 AL AR 45, S 200 mL, 4320 2 4845
100 mL, 535l F 4°C ¥ AR A7 A1 22°C i /I A% 7746 I8 795 12
1o

1.1.3 FTICEM/MOREAR  AWFIE 0SS A A
H 8 1 AR IRFT IS H 10

1.2 ik

1.2.1 % ABL8O0 MM (F+2FEAH),7170 4
A AT ( BA H 57) |, UV-2550 40 af L4066 g it
(HARHATR]) . HARB N MM A

1.2.2 %] RADIOMETER SC80( & ./ ) Mli - ( ABL8O
MASAHHAFE AR F ) , GOD-PAP 12:- X332t 71| 751 4 28 4 ) =2
WG (N EE S AE R A BRA T ), IFCC Al btk FLAR
I S A 150 & (i 1 Roche 24H])

1.2.3 s 1) S8 350 pH  PCO,( mmHg) PO,
(mmHg) . Na* ( mmol/L) . K* ( mmol/L) , Ca®* ( mmol/L) , CI~
(mmol/L) | Lac ( mmol/L) , HCO; (P ) ( mmol/L) , ctCO, (P)
(mmol/L) . Gap (K*) ( mmol/L) ; 2) 4= b Il = #4. GLU

(mmol/L) \LDH(U/L) ;3) ifit/MRAKIB K 70 5 % (HSR) .
1.2.4 SEBAMH BT TILHEM/MRN 6-8 A4 H
&, M 200 mL, 43 2 4845 100 mL, 4°C DR A Sl 52
WA, 22°C FHR 5 DRAT Rkt BB

1.2.5 WpACRERNE WLy 8 LM/ MRS T
dl .d3.d5.d7.d10 . d14 .d21 ,7 A-BF ], % R 8 4% 1M /MR
BAET d1.d3.d5 ,3 BRI, 43 B MR FEARAE S I
FIRHCE 5 min FREAEREZNIRS) 2 min, 52 ML/
FEASERE AL FE T A SR — UM 8 e B 4% i /AR
3mlL T 1SRN, AR 0. 5 mL FAHE AR,
I/ ST BRI JROR AR A7 IR B (2 AR %) o 46
1 30 2 mL 0 FLIR M S S b S N B 0.5
mL T I05E LS54T

1.2.6 KRBT Z (HSR) AN 5 (L5256 7F 7Y 51 B B
FmAHETT) 1) Sl A /MRS (PPP) . H TG B
S 10 4~ 100 mL IR 48 F 10 MRS L B4
23 4% B IBURU 10 mL, 4G J5 T4 R4S S REASINTES | FRIR
BLDTHAR B AU /MEINSE (PPP ) 2) SLRARARRY
4% FHCE B B8 10 4~ 100 mL 248343 TF 10
S L B TS AR BURR 10 mL, A5 IR A%
S5RASWTE W GE 2 mL, IiLF #4805 F PPP i B 2k
B4 30010 4~ /L BIFRRERRAS . 3) I E HSR A4 430606 R T
AR Z 630 nm, F] PPP 82 FIAB LK 1 2Ff B A5 TR
B2 mL F oML, WU /NG A0, 15 min J5 4
FEAR L SERE A1S 4 [F]— Lo B MLEr 0 T, I A R I 2K 1:2
T RERREAR 2 mL ALK B KOG B Amax, 4) HSR (911

1.3 Geibssrir BUR S HTR A SPSS G it 444 (SPSS for
windows version 19. 0, Chicago, IL) . T1im ¥R LISE 8+ 45
HE2E (axs) 34,2 HIGBCR A ¢« K550, 2 4 A1 5 R
RN R TT 2250 #7 (One-Way ANOVA) , FE & 404 73
MR FHE B 7 25504, P<0. 05 R R A ST E X,

2 &R

2.1 4CEFARAE ML/ NN 22°C 38 5 4547 ML/ M LS 38 b
KAEATEFRR IS5 SR 4°C B AR A M /MRERAE 7 d N
pH . Na® Ca® .Cl L JCH B 251k ( P>0.05) , # 4 % (GLU) Al
FLER A (LDH) ZE0/4F 5 d WAELARBIE (P >0.05) , T
HAFEAR[ KT \PCO, PO, Lac ,HCO; ,ctCO, Gap(K") ] e
FE5 d I RS (P <0.05) o 22°C R G ARAE /MR
I (GLU) LRI S ( LDH) A1 K447 5 d N EHH 848
(P >0.05) , HAobFEH5 [ pH Na® Ca™ .Cl” . PCO, PO, Lac,
HCO; .ctCO, \Gap(K") 1 ¥ W B 421k (P <0.05) , H:rp pH
{EL A GRAF S () B PR 34 B 2 | Lactate {BLRA & 457

L/ MEARTTE d3,dS B, 22°C BR77 I /MR Y pH B 21K
T 4°CH-AF, /M LDH H1 Lac {8 22°C R 555 T 4°C {#
£ ,HCO; ,ctCO, fH 22°C A7 B B AKX T 4°C £ 47, LDH pH,
K* .PCO, PO, .Lac HCO; .ctCO, .Gap(K+) 2 4[] & 947
#Z5 (P <0.05), GLU Na* Ca® .CI'{fi 2 ZHE] T F(P >
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0.05), Ifii/pMRIRFE d1 B, R PCO, PO, .Cl” \Lac \HCO;,  #E1,
ctCO, \Gap (K" ) fH 2 A 8] LA Gt % = L (P <0.05) , I
F 1 FLAM/MORRRAESE T A S s hR 22 1k

(n=8,x+s)

T Pl P P3 P4 PS5
(C) d1 d3 ds d7 d10 d14 d21 (5d) (7d) (10 d) (14 d)(21 d)

GLU(mmol/L) 4 24.55:0.4 23.55£0.52 24.13+0.8 21.99+0.81 20.71x1.22 17.73+0.99 17.53=1.87 0.050 0.000 0.000 0.000 0.000
22 23.540.46 19.82+0.39 19.31+8. 16 0.263

LDH(U/L) 4 131£13 135£12°  147+12° 15312 191520  310+142  428+166 0.096 0.021 0.000 0.000 0.000
2 152+14 19418 265:162 0.304

pH 4 7.09+0.03 7.1£0.05° 7.09+0.08" 7.03£0.09 6.84+0.11 6.77+0.21 6.38+0.23 0.990 0.221 0.000 0.000 0.000
22 7.2420.08 6.87+0.11 6.4+0.19 0. 000

PCO,(mmHg) 4 35.3+2.4% 29.2+3.3" 23.4x4.4* 20.7+3.7 17.4%3.7 14.8£2.3  16.9+5 0.000 0.000 0.000 0.000 0.000
2 19.843  16.3£5.1 39.6x11.4 0. 000

PO,(mmHg) 4 168+16°  137+29° 14518 155+14 11952 17510 203+6  0.021 0.021 0.025 0.002 0.000
2 1317 10244 6844 0.008

Na*(mmol/L) 4 121x1 120£0° 120+1 120£1 121+1 123+4 123£1  0.078 0.104 0.003 0.011 0.000
2 1201 1231 129+2 0. 000

K*(mmol/L) 4 2.49:0.04 2.67+0.08° 2.72+£0.08 2.79+0.08 2.76x0.12 2.9+0.22 2.98+0.18 0.000 0.000 0.000 0.000 0.000
22 3.3:2.19 2.51x0.05 2.73x0.15 0. 454

Ca®(mmol/L) 4 0.07£0.01 0.07+£0.01 0.07+0.01° 0.07£0  0.09+0.01 0.09+0.02 0.09+0.01 0.158 0.205 0.000 0.000 0.000
22 0.09+0.08 0.08+0.01 0.16+0.04 0.013

Cl™(mmol/L) 4 66+1° 66+1° 67+1 67+1 681 70+£9 66£1  0.138 0.009 0.004 0.283 0.226
2 671 69+1 681 0.033

Lac(mmol/L) 4 2.1+0.3*  3.9£0.6° 5.6x0.8" 8.9+2.3 12.4x1.7  1422.4  19.4x4.3 0.000 0.000 0.000 0.000 0.000
22 3.9:0.4  10£1.7 10. 64 0. 000

HCO3(P)(mmol/L) 4 10.320.3* 8.5+0.4 6.7+0.4* 5.2+0.7 2.8+0.8 2.2+0.9 120.3  0.000 0.000 0.000 0.000 0.000
2 8+0.5 2.740.6  1.410.1 0. 000

ctCO,(P) (mmol/L.) 4 11.4+0.3*  9.4+0.4* 7.5+0.4* 5.8+0.8  3.3x0.8 2.6x0.9  1.5x0.3 0.000 0.000 0.000 0.000 0.000
22 8.6:0.5 3.3:0.7 2.2:0.6 0. 000

Gap(K*) (mmol/L) 4 46.6£0.9°  48+1° 49.3+1*  50.9+1.1 53.7x1.6 53.8+5.3  59+1.8 0.000 0.000 0.000 0.000 0.000
22 47.9+0.9 54.1x1.3  58.5:0.1 0. 000

e a MIRIRAE KRBT RRIRAEAAE T 2 4l ELds, P<0. 055 P11 4°C 1Y P1ECHPRTE 5 d WAL 2251 E A, 22°C 1) PLAECRPRAE S d Y
28] 22 52 B LU s P2 . v 4°C 1Y P2 (ECRARATE 7 d WERRI 22 1 LR A P3 . 36 WP 4°C 1Y P3 (E AARAT 10 d PNHIR] 22 5 10 L 55 P4 R v 4°C 1Y P4

ECAPRAT 14 d AR 22 SR ELAS ; PS8 h 4°C 1 PS (B ARAT 21 d N4 TaI 22 A0 s

2.2 ACHARARAEINL/ AT 22°C 38 5 A% AF I/ DR AR 8 4K 5
KA (HSR) MEELE R 4CHIARATE 5 d I/ IMRAE 2 R
TN AR AN . AR AR A7 B R (26. 11£6.93) %,
SRTE d1 AR T 55, 12% , 22°C A3 4E 5d ] HSR i %

K2 FTUMUAFERAT A P RB IR K R

A 255 (P<0. 05) ARTFEE] d5 M FEARE] (30. 58+8.3) %,
d5 5 d1 A0 HCREAR 53.77% ., 4°C ¥ AR AE S d7.,d10, d14
d21 B3 515 22°C154% d5 I HSR S 7R LU AR AR I
B 2% 5 (P<0.05) , WL 2,

(n=10,%)

dl d3 ds

d7 d10 d14 d21

M/MARB IR TR # (4°C) 58.18+2.2% 44.38+6.29 59.18+7.18" 26.11+6.93" * % 11.12+3.2* * % 9.44+1.34** % 2.41+0.86" * ®

MMEARB IR ST E #(22°C) 66. 15+2.91 47.87+9.72

30.58+8.3

/ / / /

* KA RIS AR E] 2 ZH 8] HL#, P<0. 05; * * 4°CF (d7.d10.d14 .d21) 5 22°CF (d5) L#K, P<0.05; $ AHRMREAESAE T d5.d7.d10.d14 . d21 N4

] 25 5+ b &, P<O0. 05
3 g

158 B I/ MR ATAE T 120 22°C IR , (0 H L B A %%
o0 A AT T e AU, S A B ) Ay 57 a2 520 4
Vo TR ARAT- 1 B (8, A Y5 YD (EL IR i 1 O A R P A A
) T A R g R R B, W A I /N
LA A AR B SR A2 T R Lk i ORI T 22°C IR 1R
FEIM/ KR, 332 LA /NS 4 I A7 58 405 2 s i ol /1N B 1 T
A AR K TR AR | Y T ORA /N EAT i AR AR S |
FLIR K S A 07 A A S5O A [ 4 B AR5 B/ IR I
M2 A2 PP P-YEFEE I GPIba A 2 | B0 I/ MR
I 2 B A4 T TG, KA T 4 A b a5

AT ST KB, 4°C ¥ JRARAF /AR 22°C ¥R G5 AR A7 72
L/ NRRAR 5 T B B S 22 5 | 22°C 3R T AR A7 L/ MRS [l 4%
TEBHAEE 4°C VIR /MR AR, pH {5 AR TE 43 25k
B AT 4°C P77, ZLIR AN LR N St B B8 1 T 4°C IR 77
ACHEFARAEM /IR AELRAE T d I pH Na® ,Ca™ [CI fH T
W @754k ( P>0.05) ,GLU 1 LDH T7EARAE 5 d 2546 W B
(P>0.05), 22°C ¥k % #& A7 i /MR (4 pH, Na”™ | Ca® , CI™,
PCO, PO, .Lac HCO; .ctCO, .Gap (K™ ) ZER-AF 5 d N EA B
AR (P<0.05) , JUHE pH (BLBE R AF IR 1) SE < AR #a 44 B
N d1 G 7. 24+0. 08 FEF] dS (1 6. 4+0. 19, FLER A FLER I
S IR 3 IS pH 55 75 L AR B i /N AR TE A PN
M AEAFS IR 2T TR, ML /AR 38 T 4 R A
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TEEA—E L 4°C VAR /IR A 1R 20 PR T e
JRUR D A7 TR | SRR DRI S 45 40, ATAE R SMEL K H 1
TAIT R/ IR RIS

IR AIG 38 PR B 2R 236 5 i /N BT R o A AE R
K520 IRATIFGE K B 4°C e EARAF ML/, FEARAE 5 d N
B R TEIRE AR, I H 4CYARAT d5 I I/ M
BRI R T 22°C AR A7, X 5 3k 20 il 4%
FRARAE dS B/ NS R SR S 3K T 22°C IRAFSE R —
AT BoR 4°CRBURAES] d7.d10,d14  d21 B 45350 5
22CHRFF d5 B HSR K &2 R AH L R AIG R 48 S B B (P <
0.05) , HATAH25 F IR F SCik e > (0 5 3k i3 45
AR, B 4°C B AR AR D) d14 54 10% 42 A IR &,

4°C R TARAT ML/ IR 5 22°C U35 A7 1/ SRR AR 57 1
FL#E , ¥ AR /R LA RIS FLIR = 28 /0 pH Bk 18
BRI AR AR A, M R R A BRI P (5 d) HSR KB %
L AC BRARE /IR 10-14 d BH3A —E B HSR YK 55
AR T T % R, L 4°C ¥ R A /N T LUARAE 10
—14 d, ABFFE AT TICHE /N AT IEE A PR
IR HEAT W5 o [) B A7 A A U HBURE T KA T UK 4 11
T

& % X
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4°C ¥ IR AT /DRI R S IR S w22 4k

WL EMS BURAY I kTS D4E bR OMITIT E 4!
G FAEED RIOR?T O FX
(1.BRVPEE N ER: MrmARl, By P22 710068 ;2. 465 U 75 B K AF VU LT BE B S Rk 3. B P48 g o)

FE: B8 XM 4CHBARRF MR G 22°C IR % R F fL/MUE T BRAF 40T 8t /MMt & R A
FRMAFRANEARRE DR BEARE LD ERE, FE H4CRHREALBRANF TICRRYS MR (E
Bd) FHRAZE d1,3,5.7.10,14 21 By 7 A8 [ 1 A 22°C #3974 77 B9 F T I0 SR 46 e /MR (34 R4 TR A7 2] d1.3,
57,10 9 5 A B 1A 8 SEAT o B R B W B b 2 AL AR AT B B BT e B R B RO /N B L B A &
Ro GR ACHEBEABRREFTILERF MR 21 d AAw 22CHR G RF S d W, BT BOE 6 A A 8 (P>
0.05), 2CHKRFHRFEFLLERF /MRS MPV I PDW S5 d AR ZRASZUHFEX, ZEAHAZE (P<
0.05) ,4°C A AR A F TILEK 4 /MR 14 d 9 MPV X PDW LW B f(P>0.05) , #i#i &% A 277 ,4CA K
REFTLEREMDREFE 21 d ARBE ANELTAR A RBREEHG FERE,BASTAN,
SHAEEY ANTHE ALV FRARRE, 22°CHKR7RAFF TICERY /AR B 7w o /MUK RO & Bk, %
ERD, AHBET4CABRRFE 10d Bt /NMA R ER RERE, /MR E WS AT, 80 EHKHREY
o T 22CHKGHAZ T.10d i/ MREERD ARE H2rHAELAZE, HAREAY, RAEHE EHXT A
D, &% 4CABRREF TILERSE I/ 10-14 d 5 22°CIRHRAFF TICE RS /MRS d A48t , 3 dn ARG
B MM A R BT S 3R T 22CHR G R A

KB A R AR, /N, TR T B, N A

hE4 &S R457. 171 R331.1743 XEkFRIREG A X E RS .1004-549X (2017) 6-0562-06
Study of the platelet counts and morphological changes during in vitro preservation of platelet concentrates at 4°C
YANG Jiangcun' , GU Shunli* , SUN Yang', Zhang Yali® , MA Ting', HU Xingbin® , XIE Xinxin', WANG Wenhua', CHEN
Ping' , Jing Yuanyuan® ,ZHANG Xiaole® , YIN Wen’.1.Department of Transfusion Medicine, Shaanxi Provincial People's Hospi-
tal, Xi'an 710068, China ;2. Department of Transfusion Medicine, Xijing Hospital, the Fourth Military Medical University ;3.
Shaanxi Provincial Blood Center. Co-Corresponding author: YANG Jiangcun, YIN Wen.

Abstract: Objective To study platelet count and morphological changes of platelets stored under different conditions
(at 4°C, and agitated at 22°C ) , in order to provide experimental data for the preservation technology of platelets. Methods

Blood samples were collected for manual preparation of platelets, which were stored at 4°Cfor 1, 3, 5, 7, 10, 14, and 21
days (experimental group) and at 22%Cfor 1, 3, 5, 7, and 10 days. The platelet count, Wright staining, and scanning elec-
tron microscopy of the platelets from these two groups were compared. Results Changes in the platelet count for platelets
stored at 4°Cfor 21 days and those agitated at 22°Cfor 5 days were not significant ( P>0. 05). Differences in the mean platelet
volume (MPV) and platelet distribution width (PDW) values of platelets stored with agitation at 22°C within 5 days showed
an increasingly statistically significant trend ( P<0.05). Additionally, there were no significant changes in the MPV and
PDW values for platelets stored at 4°C for 14 days ( P>0. 05). Wright staining revealed that the size and morphology of plate-

lets preserved at 4°C for 21 days were not significantly changed.
doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 004
WA — 6 ASLRBEEVEH B ILAF (1965.03-) 55 WF5E I, ) . _
WL RRST A 5 0, 5 5 A 351 B M 1 D7 6 60 BF 95, FL 3% . 029- color; shape was irregular with most cells appearing to be nearly
85253261-3073,, Email : yjc65 @ sian. com; 7+ 3L (1969.09-) , 5, #  round, size varied, and minimal platelet aggregation occurred.
B LB A O, R BB ) 5 R L B platelets stored with agitation at 22°C , the platelet cytoplasm
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The platelet cytoplasm appeared uniformly dense and darker in
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appeared sparse and lighter in color and platelet number was lower. Scanning electron microscopy of platelets stored at 4°C for

10-14 days revealed significant platelet activation, aggregation, uneven surface, and significant long pseudopodia formation.

For platelets stored with agitation at 22°C for 7 and 10 days, the platelet number and aggregation were lower. Some of these

platelets also appeared to have an empty halo, nearly round shape, no obvious formation of pseudopodia, and no obvious

platelet activation. Conclusion

In comparison, the platelet count, cell morphology, platelet membrane, and cytoplasmic

structure of cells stored at 4°C for 10~14 days were better than those stored with agitation at 22°C for 5 days.

Key Words : cryopreservation; platelet; scanning electron microscopy; platelet morphology
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2C  0.04+0.02  0.08x0.04  0.16+0.05 / / / / 0.000
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4°C V& R PR A L /N AR R A2 S 2R i AR 28 1Y 2 TERCR

HFmY A BB g A T I ORMED BE o8RO RAOVRD SRR
(1.BEVEE NREBE 37905, BEPT P54 710068 ;2. BEpiA A BB
3B VU ZE R KA VERTEE e ;4. AL BT BE )

FE:BH R 4CARRFML /DR AR L MER A ERR, FFE FTILE0 AHR) f/MR 200
mL % 24 2x100 mL, 23] F 4°C % B AR 7 A 22°C AR % 1R 77 , 211 #1 & 5x200 mL, % 2+ J& CE 4°C % Bk g Ar 22°C o
IR R A R AR R (A 3K =1:9) Fl &SN R R AR A, B TEG 46 I 45 Fr B i % HL % 38 47 %
W T O &P AL 40 ML R B OR L R G 4°C A BRRAE /AR ( AR 4°C L /MR ) B 22°C 3R 97 R A L /MR ({8 AR 22°C 1
A T R AN A R AR A A ERR, R RAF 1.3.5 d B ,4°C /MR A e 22°C o /N AR A X A6 [
A B & B A ki B AL A B Ple(x10°/L) M 20-27 4 #1 F+ E 127-161 vs 128—160( P>0.05) ,TEG-MA {f (mm)
12.7-14. 4 %5 F E 45-51 vs 47-50, TEG-R 18 (min) B 27.7-9.9 2 H 7+ E 4.4-4.3 vs 4.5-4.7(P>0.05) , 1% F 7-
14 d,4°C fu /MR 4 . Ple(x10°/L) B 18-27 4 IE #| 162-161, TEG-MA 18 (mm) H 8.8-14.5 4| £ ) 46-43, TEG-R 14
(min) B 24-13 #{ £ 5.5-5.2(P<0.05) , &5it &2 iF 0 dmin H & kR f J n 4°C 4 347 7 b MR PE R TR 4k
Ak mAEALET Y EBR,EIET 4CABERF 10-14 d oyt /DAREA BB R BOR,

SR ML /NAR 5 K R AR AL 2k i 2] IF 5 b ofn s A B AR IR W IR AE

FESDHES R457.1"2 R331.1'43 R665.972  XHERFRIZAD.A  XEHS:1004-549X(2017)6-0567-06
Corrective effects of 4°C stored platelets with a hemorrhage modeling in vitro HAN Yufeng'' | YANG Jiangcun™ ,MA
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model. Platelets agitated at 22°C were used as comparison. we
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hope this study would provide valuable experimental bata for the preservation of platelets in clinical applications. Methods
Sample platelets with a total volume of 5%200 mL were divided into 2x 100 mL each 200 mL for storage at 4°C and 22°C , re-
spectively. An in vitro model of hemorrhage was established with the in vitro hemodilution method where blood was diluted
with normal saline ( NS) with a ratio of 1:9. The in vitro corrective effects of the platelets stored at 4°C and 22°C were evalu-
taed by Thromboelastography (TEG) test and routine blood marker level tests, where these two groups of platelets were pre-
pared in a mix of suspended erythrocytes and fresh frozen plasma with a ratio of 1:1:1. Results Platelets stored at 4°C and
those agitated at 22°C for 1, 3, and 5 days were determined to be corrected in the in vitro hemorrhagie model, where platelet
counts ( x10°/L) were corrected from 20-27 to 127-161 and 128-160 , respectively ( P>0.05). The TEG-MA (mm) were
corrected from 12. 7-14. 4 to 45-51 and 47-50 while TEG-R values were corrected from 27.7-9.9 to 4.4-4.3 and 4. 5-
4.7, respectively( P>0.05). For platelets stored at 4°C for 7-14 days, platelet counts(x10°/L) were corrected from 18-27
to 162—161 and TEG-MA ( mm ) were corrected from 8. 8—14. 5 to 46—43 with TEG-R ( min) corrected from 24-13 to 5. 5—
5.2(P<0..05). Conclusion Correction has been detected using the hemorrhage model. The platelet counts, TEG-R, and
TEG-MA values have been corrected, thus supporting the claim that platelets stored at 4°C for 10— 14 days presents fine co-
agulation quality.

Key words : platelet, Hemorrhagic mode, Cryopreservation ,Correct the loss of blood, hemostasis, agitation storage

H HI /R GRAF BIFRUE J7 52 20-24°C 835 (R A7, FLAR
A B /N ABILIR P FT A 38060 79 d 5T 4°C e DR
FER ML/ (AR RTRR 4°C /R S AR RS #71 2-4 d B
LA I B  (HE 22°C RV PRAT B0 /MR (LA fRTFR
22°C I/ MR ) W AN B 15 30T 2 T RE 2%, S BRI B 5~
7 AU TR T S SR 1IN WA A 2 PR S Bl
PR/ N S e, e LA IS JEE I PR 4 B 7 1 s 25 AR T i
PR A 9 3 R L i 8 28 B s o D i 22 R R A i o,
/NBR B R R Ik il 2H TE R T R A e A B Il AR
TERNUANAEIEFFTEAC . B IRATTR s X Rk il iy £ 3, B g
PR 1k MR B /N N 4°C i/ MRBEAT A1 T
YA, PRAFI TG R AR RO 3, b i SR A s ) B
MR BT R R 4°C YR TEARAT > 10 d 194 I LA 1/ AR A
s PE O AT 4°C i/ T AR R 5 S8 R B
TR ) ) PRAE I 18], G55 A 9 D7 6 DR 19 I /N LB 8, AN AR
PSR AR AR, AR AR IB IR 5K 2 % (hypotonic shock
reaction rate, HSR) 3¢5 (PR4F 10-14 d BHA) , i H A F &K
E R LR M T AE , b T 48 niE AR . O T iF ik
G0 AT T 4°C if/RAT 22°C i/ RO 5% I A 2 1)
EROR IRIEIR

1 MRERE

L1 MFRARE  EE ARG R TAEAR, 3t
12 AR (2 AW, A BRI 1 44) 4E#K 20-51( P %32)
% 54 AR &t 8 AWK RIMETE Y 2015 429 H 1 H-
15 Ho A B HERR . 3000 %6 i B is M 2 5 | B 0
FULYESR , <1 JE RSB Y LA S vk 3 26,

1.2 ¥ B R4y ok IR B VR LD AN M B £ UK R O 3%
(FFP) 4% 12 U( PRV M .0 2015 4 8 H 48 I8 i i =
EHEIVEY HIEIERAY) P T/ 5 48[ 25 200 mI/48, 0
10 A A4 i ) 5 14 208 5% 11 00 AV 1M /DN, 18 o I A ot
(AR TR 257G 2 o3l ) 3¢ FE L /N AR 1) 4% s o 1R 45 R B2 06 ) AR
Prse B BT ER  RASIE AT TIC AR /MR 438 2 /N8
(29100 mL) , %% 5 28530 31T 4°C B IARME S 22°C IR G- AE

PRSI ES (ALHE S8 FH 133 4 a2 ) 4945 31 B 74 4 1 Y
s P B B R BTSN R B 4% [ BESF R TS s
% BIFAMM NI AE<3 d AN, I AR <1 A
FFP | /MR R 411 <8 h 5 HARAF

1.3 FEAH 5EF 2 A 34 i 53 #71% ( Coulter LH
750) Je HECERFE VR AR A I | A AN FL 2R
7 (S50 2612128A Z612138A  Z703116A  Z704113A)
(EED 5 & EIREEAT]) . M3 S B ( Haemscope 5000)
K H i & ik ) TEG® Hemostasis system Kaolin ( It =
HMO0297) ( 3£ E Haemscope Corp) .

1.4 PRIN RIS AR i Ae) 2

1.4.1 SERERMIER 1) MR % MS%. WBC RBC Hb,
SER LT A0 A AR B (MCV) i /N AR B (P | il /MR 2
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MA {E X CIfH.,
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PEEEE, S HIENHMATE (1:9) 1525 51 RIRLLA mLfif i i 7 A
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THE R 3 mL/ 48 TR 2008 T 3250 A BURRFEA
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EFFAEE
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1.5.3 {RHMRK M ERCR TRk WA o 5 F
WAE 1.3.5.7,10, 14 d 905 2B TR IR 22 K2 i A5 A6 )
MH LS TEG 845, KR AR 2 1F J5 (1% BL5 TEG, T
TR GR A I E RS TEG, %t BRZL. 405 T AF 1.3.5
o 0 R A T I AR B R AR IUASE AL 1l B TEG , AR i
RIS IE J5 I % B S TEG, T T /N i B 40 1 L5
TEG,

1.6 it Hr  SPSS Giit 4k /4 (SPSS for windows version
19.0, Chicago, IL) ,i1& ORI YIE AR 2Z (22s) " 38,
2 4 (A AR FA A ¢ K 50, 22 4 I LA R R B R 3 22 47
BT (One-Way ANOVA) , 5 W1 8504 o3 A FH 82 5 D0 ity 22
0T, P<0.05 hEFEAGIAE L,

2 &R

2.1 RBIMABRIPAEE SR IR B il 45 (A S K 2 o
AL A AR E) S BRI TR (R 1)

2.2 FHTFAIERE MBI 4°C 1 /MRS 22°C 1L/ A )
PRIER RN H AL TEG F8 bR 4°C i /IMiE AT 30 AR
KIIRE(MA) T 22°C Mi/MRARAE 5 d BFDIRERRAR (3R 2) .
2.3 ATV TRARAT ML/ N AR A R 2 AR 2 1) 24 1E 550 R
LTYNAE e FFP X2 I 4% il S ki K D g e st 1) 1 1 A
T 4°C M/ MPRAE 10—-14 d B2 IE K J IMT B MA {H AT
RAR(FE3),

B2 ARSMRKMBRIZY IF A
R R AMAI I RE S FEFR ARk (n=12,x+s)
1d 3d 5d 7d 10 d 14 d
WBC(x10°/L)  JRIG(FfEmT)  6.14+0.89" 6.02+2.45" 6.67+1.26" 6.67+1.33" 7.36+0.39* 7.29+0.23*
R (FiREE)  0.56%0.06 0.51x0. 17 0. 72+0. 20 0. 62+0. 14 0.52+0. 01 0. 540. 01
RBC(x10"2/L)  JRIR(FBERT)  5.0420.29% 3.97+0.83" 4.3£0.17" 4.57+0.26" 4.6£0.25" 4.31£0.26"
(R ) 0.4820.01 0.39=0. 06 0.28=0. 20 0. 43+0. 02 0. 36+0. 01 0.36+0. 01
Hb(g/L) JEE (FRERT) 154+13* 113+34* 121+18* 1467 138+5 " 124423 *
T (R BRI ) 15+1 113 12+2 14+1 111 11£2
MCV (fL) JEUR (FRBERIT) 84.7+1.5 80. 8+4.2 81+4.9 87.1+7.2 84.3+0. 1 81.4+5.6
FER (R R ) 88.5+1.8 84.2+5.9 84.3+5.4 91.9+4.6 85.9x0. 3 84.56.3
Plt(x10°/L) JELhR (R RER) 165+25* 168+18* 204+35* 143+60* 156+6* 264+61*
R (R BRI ) 20+0 2448 27+9 1842 171 27+4
Pet (%) G (FRBERT)  0.17+0.01° 0. 17+0. 008 * 0.23+0.01* 0.14+0.05* 0.17+0.01* 0.29+0.07*
B (RS )  0.0220 0.03+0. 01 0. 03+0. 01 0.02+0. 01 0. 02+0. 01 0.03+0. 01
MPV (fL) A (FRERT)  10.52. 4 1120. 8 11.6+0.8 10. 620. 3 11.1£1. 1 11+0. 1
PR (R RIS ) 9.6x1.6 9+0. 1 9.1+0.4 8.6=0. 1 9+1. 1 9.5+0.2
PDW (%) SRR (R FERT) 13.6+5.4 13.8+1.9 16.1%3.3 13.120.2 15.2+4.3 13.2+0.6
FER (R R ) 9.6+3.4 10.2+1.9 8.5+0.6 9.4+0. 1 10.4+3. 4 10. 6=0.9
R(min) SRR (R RERI) 7.2+0* 6.8+0.3" 4.7+3.3 5.3¢1.5" 5.3£1.5" 4.6+0.8*
MR (FiRER ) 22.7+2.5 21.3%0.5 9.9+3.5 24.9+6.3 21.8+4.9 13.6x1.3
K( min) JEIE (FRBETIT) 1.9£0.3 1.5+0. 1 1.4+0. 1 1.70. 1 1.70. 1 1.3+0. 1
B (RIS ) ND ND ND ND ND ND
A(dag) JRIG (FBERT)  69.3+2.7F 73.7+0.5* 74+0* 71+2.1* 71x2.1* 75.2+1.1*
PR (R REIS ) 42.1+3.9 42.8+0.6 42.1+0.4 39.1+0. 4 39.9+1.2 43.1+0.8
MA (mm) IR (RBERT)  59.7+3.6" 67+4 " 69.6+0.3" 59.3+0.6" 59.3+0.6" 65.1+10.7"
FER (R ) 12.7+5.5 14. 4+0. 1 12.2+1.4 8.8+1.3 9.9+1.6 15.4%1.6
CI JEIA(FReRT)  —0.7+0.2 1.1+0.4 2.8+2.1 0.8+1.1 0.8+1.1 2.4%2
BRI (FHREIS ) ND ND ND ND ND ND

VE  ND K A Y L, JeRds 5 « SR LS, P<0. 05; WBC ¢ {43510 8. 843 .7. 177 .6. 604 6. 400, 24. 869 .40. 890; RBC ¢ {435 H
22.193.6.097 .21. 802 ,22. 305 ,24.219 . 21. 344; Hb ¢ {853 ] & 14.611,12.250.8. 368 . 26. 368 ,36. 143 7. 063 ; Plt ¢ {843 1} 8.056.,10. 349
6.872.9. 806 .34. 606 .5. 498 ; Pt ¢ {4714 15. 000 ,18. 326 6. 872.19. 718 .21. 213 5. 274; R 4 ¢ {H /3514 -8. 611 ,—35. 846 . —5. 287 .—5. 515 .—
7.968; A ff ¢ 1E43 14 8. 153 54. 202 47. 231 .21. 010,18. 067 .33. 116 .5. 498 ; MA {H ¢ {43514 10. 076 .18. 453 56. 285 .49. 041 .47. 205 .6. 472



- 570 -

o (5] % 1 2% 2017 4F 6 H 56 30 %5 6 ] Chin J Blood Transfusion Jun,2017,Vol.30,No.6

3 i

TR i 5 1 ) i A 2 PR /N R o
P TR R RN AE PR D L 2 b 70 it/ R 1t R - %
PR R F AR B R E T AR T Y
PARAIN R I AR B0 ot 9 s B 2 ) S b e R R 4T 4
M FFP s i/ =11 LRSI 2 I 2 s WA T
SR TR LT I+ 6% KR I+ 4°C ¥ AR AE I /MR ( % R 20 5
2 22°CHRTA AT ML/ INA ) T L 9 5 788 1) 909% Bif A A1 A 2% i
REHIZY TF . 4°C B iRAT 10— 14 d B9 i/ AR LA B0 19 1k i
BRI IEAMI(ES) .

FATHEAS G A A% 4 1 A= FEER K = 1: 9% B, (i
Hb Pt TEG-R F1 TEG-MA {f M\ 1E % {8 78 Bl 43 B R3] (11 -
15)g/L.(20-27) x10°/L,10-24 min.8~15 mm, TEG-K { F
TEG-CI BRI ANE] , B 5 52 B0 A 3% 0 AIG 2 IR 2, T 44
ARSI MATRY (1), 83 %t T 2 0 K2 i A5 7
T T 08 FC AR M/ 3 ML K TEG 48 bR BAG I, FIE 52 4°C 1L
/NBR Y I BLFD TEG 48 A5 7E R AF 10-14 d TCB2E (P>

R2 HEAARFER R 4°CRIRARAES 22°C IR PRAT I/ MR B0 2 TEG F5 4775 1k

0.05) , T 22°C Ifil/MR Y TEG 5 THEFREAE 5 d I EIAS LA
(P<0.05) ,JH:E 5 d Bf TEG $8ARZE LR K (P<0.01) , il
SHEHS 22°C 1L/ NI Il R B il /IR ) BB 4 24 , T HL R 22°C
1/ MPV AT PDW {E34KF 4°C i/ Mt P<0.05) (£ 2)
R T RSN R S AR (FR AR5 ) 19 Hb (Ple S5 I )
BB HRAE AT PTG FI [ 20 Hb(60-80) g/L Pli(50-75) x10°/L,
TEG-MA>40 mm ], A 1% Hb Plt  TEG 5 R F1 MA {5 4F K
PR 2R 2R MSOR 1) E2EA8 bR, WLER A LUE TR L1 40 g + FFP
AR GRAFBT ] ) 4°C i /MR IR 111 O Rl /R B 22
DL 22°C AR AFAS R ] i/ VAR ) %o 2 AL A E . 177 14 d
fiF, 4°C i/ MEATEELAE 21 1E 2K 1l B9 R (R &Y IEfH R Ple>
141x10°/L) , B 5447 5 d 1Y 22°C Ifi/ MR 21 TE 26 1 3R A48
2 (P>0.05) ; [k, LA IE A M5 19 MA {Ed5 22°C 1R S
d 1M IE R LS 19 MA {6 —#F, IR 3] T 20 E &R
(#£3), R K CI{HESRAE 2 4118 R [RARAT R 8] A9 1 /R )
LR 22 5 B45 B30 76 158 (B B Py, 150 1 2 T 6 1 R
Bl s AR AR I A K R CT(E TC AN 3 (02 1F 5 )
TR B IE 0 B HAD il F RS AR IR R A B A ERCR (R 3) .

(xs)

PRAF 21 1d 3d 5d 7d 10 d 14d  PI(5d) P2(7d) P3(10 d)P4(14 d)

WBC(x10°/L) 4°C¥  0.03+0.04 0.03+0.03 0.02+0.03 0.03+0.03 0.03+0.04 0.03+0.04 0.896  0.874  0.928  0.960
22°CHRY  0.05+0.05 0.06+0.03 0.05+0.02 0. 838

RBC(x102/L) 4C¥&H# 0.04+0.02 0.04x0.02  0.1x0.11 0.04+0.02" 0.05+0.0270.05+0.027 0.341  0.061  0.101  0.221
22°CHEY  0.03+0.02 0.04x0.04 0.170.07 0.001

Hb(g/L) 4°C Ik 0+0 0+0 01 0x1 1+1 0x1 0.259  0.423  0.381 0.524
2CHEY 0+0 0=+1 1+1 0.493

MCV (L) 4°CEH 35.7+8.2 3429.6  37.4%11.9 41.9+8.4  33.1£9.9 40.5x7.2 0.722 0.649  0.664 0.690
2CHEY 33+21.1 41.9+7.7  38.2£2.6 0. 569

Plt(x10°/L)  4C¥IH  892+189 849+179 813212 7644211 7824203  670+£370 0.788  0.782  0.855  0.680
2CHRY 856202 821253 811229 0. 949

Pet (%) 4°CHH 0.8120.2  0.79+0.19 0.75%0.21 0.7£0.22 0.74+0.22 0.71+0.2 0.637 0.681  0.796 0.837
22°CHRY  0.69+0.19 0.76+0.27 0.94+0.31 0.337

MPV ({L) 4°C Ve 9+0. 6 9.2+0.6 9.1£0.7* 9.2+0.6"  9.3+0.6" 9.2+0.6" 0.072  0.202  0.233  0.434
2°CHRE 8+0.5 9.2+0.7 11.4x0.9 0.001

PDW (%) 4CYem 9.8+0.8  10.1x0.7 10£0.9* 10.1+0.8" 10.5+0.97 10.5+0.8" 0.541  0.651  0.081 0.071
2CHY  8.1+0.7 10.4x1.2  16.51.6 0. 001

R(min) 4CH K 6.8+0.9 6.9+1.1 6.3x0.6" 6.8£1.17  6.9+1.17  10£2"7 0.092 0.111  0.124 0.147
2CHRE  7.1x0.7 8.7+2.2  48.7+36.1 0.011

K(min) 4CHEI 0.9+0.2 0.9+0. 1 0.8+0" 0. 8+0" 0.8+0"  1.3+0.3" 0.067 0.076  0.081 0.092
2CHEY  1.320.3 0.9+0.2  10.2%7 0. 005

A(dag) 4CY TR 80.6+2.4% 81.3+2 81.8+1.2" 82.4+0.8" 81.6x1.17 75.4+3.2" 0.085 0.072  0.068 0.073
2CHW  75.7+3.6  80.2x1.7 47.9x17.4 0. 001

MA (mm) ACHH  76.4£2.6  67.6x5.1 64.9+4.6" 64.427.8" 69.9+1.9" 61.7+6.77 0.051  0.342  0.102  0.091
2CHRYy  74.9+2 70.6+3.4  49.1x22.1 0.016

CI 4°C K 2.9+1 1.8+1.3 1.9+0.6* 1.5%0.7"  2.2+0.9" -1.6+2.17 0.059  0.073  0.078 0.091
2°CHRE 2+0.7  0.9%1.7 -33.7+28.5 0. 006

= AT S d 5 22°C Ifi/IMRAH HLER , P<0. 05, 4351k —4. 723, -7. 707 ,-2. 783, -3. 168 ,4. 608 ,3. 123,2. 966 ; 7 1£1F>5 d 5 22°C Il /IMRAEFE 5
d A BB (1-1) 47 512k 0. 130,2. 260, 6. 380,41. 893, 9. 400, —34. 480, — 15. 340, —34.273,0. 124,2. 100, 6. 040, 41. 833,9. 430, - 33. 660, —
20.775,-35.953,0. 122,2. 200,5. 960,38. 713,6. 800, —27. 460, —12. 560, —32. 173; P1 {& 22°C {#f£<5 d RBC MPV .PDW R K .o MA CI {& It
#5,<0.05,F {4y 54 13.344,30. 336,61. 807,7. 315,9. 652,15. 936,6. 471, 8. 742
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F3 BIFLLAMI+FFP+4°C R SR I/ MR EE 22°C R PR A /MR KA AR A IERUR EER (24s)
PRAF S 1d 3d 5d 7d 10d 14 d P1(5) P2(7) P3(10) P4(14)

WBC(x10°/L) 4C¥H#  2.9+0.25 3.1x0.27 3.21x0.17 3.03x0.13" 2.82+0.3172.842+0.17 0.095 0.142  0.084 0.001
22CHRY  2.9+0.31 3.12£0.55 3.21x0.26 0.47

RBC(x102/L) 4CH# 1.66+0.25 1.51+0.41 2.13+0.18 1.79+0.16" 1.81+0.3871.79+0.24% 0.001  0.001  0.001  0.001
22°CHRY  1.64+0.31 1.32+0.13  2.23+0. 16 0. 001

Hb(g/L) 4°C 37 519 47+11 61x3 50+8" 59+137 567" 0.001  0.002  0.004 0.001
22C IR 56+19 414 62+2 0. 036

MCV (fL) 4°C A 90+0.5 94.1+0.4  87.5+2.5 88.2+14 96.1+0.97 90.5+3.77 0.001  0.043  0.008 0.001
22°CHRY  90+0.2  94.3+x0.7  87.6+2.3 0. 001

Pli(x10°/L)  4C¥&HK  128+18 128+17 160+8 162+9 148+18%  141+31T  0.001  0.001  0.001 0.001
22°CHRY  127+18 126=19 161£16 0.014

Pet(%) 4CVem  0.1320.02 0.14£0.02  0.15+0.01 0.16+0.01 0.15x0.020.12+0.017 0.006  0.002  0.003 0.001
22°CHRY  0.12+£0.02 0.14+0.02 0. 16+0. 02 0.075

MPV (L) 4°CHE 9.9+0.3  10.9x0.2 9.6+0.5 10.3x0.1  10.3+0.1 9.5+1 0.001  0.001  0.001 0.003
22CHRY  9.8+0.4  10.8x0.4 9.9+0. 6 0.01

PDW (%) 4CH¥ R, 10.8+0.8  12.9:0.9  10.6x1 12.1+0.3 12+¢0.3  10.6+2 0.001  0.001  0.001 0.001
22°CHRY  10.8+0.7  13.9+1.2  11.5+1.5 0. 003

R(min) 4CYE 4.4+0.3 3.8+1.7 4.3+0.8 5.5+0. 4 4.6+0.4 5.2+0.4 0.869 0.03 0.039  0.002
22°CHRY  4.5+0.2 4.7+0.2 4.3+0.6 0.175

K( min) ACH . 2.2+0.5 2.1£0.2 2.3£0.5  2.5+0.27  2.7+0.17 2.6+0.17 0.748  0.284 0.03  0.005
2CHRY  2.2+0.4 2.3+0. 4 2+0. 1 0. 266

A(dag) 4CHEH 68.6+3.8  69.7£0.9  68.2+3.2  67.7x1.77 65.1x1.4" 65.6x1.67 0.49 0.376  0.021 0.006
22°CHRY  68.9+2 68.7+2.7  72.4£3.2 0. 086

MA (mm) 4°C A 45+7.4  51.1£2.7* 51.5x2.4 46+3.2 44+3.6  43.3x4.7 0.143  0.162  0.093 0.824
22°CHRY  47.2+9 44.8+2.5  50.4+2.9 0.324

CI 4CH  -120.4 0.3£0.1* 0.5£0.3 -1.6+0.7" -1.5+0.7" -1.9+0.6" 0.05 0.004  0.001 0.003
22CHRY -0.6+1.3  -1.1x0.5 0.3+0.5 0.074

w ¢ Hr 5K 4.228,3.923,P<0.05; 1 5 22°C I /MRERAE 5 d H#E, P<0.05, ¥{H 22 (1-]) 43518 -2. 974, 1. 624, 49. 600, - 7. 700, 19.
32.113,-2.762, 1. 640, 58. 800, 57. 900, - 63. 8, — 7. 320, 17. 240, 32. 453, —2.782, 1. 622, 55. 000, 53. 320, — 70. 2, - 0. 814, - 7. 560, 17.
Pct .MPV .PDW {H L%, <0. 05, F {543 514 6.023,4. 120,24. 169,7. 655, 3.
18.364,11.077;22°C Ifil. /MRAREAE <5 d RBC,HB ,MCV PLT MPV PDW {f L4, <0.05, F {553 5} 23.262, 4.433,29.719. 6. 205, 6.
10.238;P2(7) :4C Ifil/MRAFRFE<7 d RBC . HB MCV .PLT PCT . MPV PDW R CI {H %, <0.05,F {H5 %} 4.876,3.914,3.855,9.

31.833;P1(5) 4CI/MIAAE <5 d B RBC Hb ,MCV  Plt

800,
700,
387,
945,
848,

3.850,16. 174,10. 387,3. 921 ,4.763; P3(10) 4°C Ifil/MRAFEFE<10 d RBC . Hb MCV Plt .Pct MPV PDW & R .K.o . CI{H b5, <0.05, F {5535
9 3.078,3.273,4.321,6. 378 ,3. 847,15. 097,,9. 883 ,3. 662, 3. 213,3. 295 4. 975; PA( 14) :4°C Ill/MRF#FF <14 d, WBC ,RBC .Hb MCV .Plt Pet,
MPV PDW X R K.« u{atl:ff <0.05,F 1§/ }5}'j~73 479,2.960,4.312,3. 740,3. 245 4. 157,5. 784 ,4. 609 ,3. 074 ,3. 419,2. 796,,5. 905

25 b BIF LA+ FFP +4C ¥ SR AE 10-14 d 1L /MR
SRS R AR AR LA R 20 IR ROR 3 R — 44 4°C
P PERAT /N AR R FH T 16 PR R I 4 s 3 A3t T S 56 1k 4
M AW T FRARS S 25 5L JF HR W /i o F ik
FCAE /N, T AS J2& B T I DR 357 38 17 FH B9 AR it /N, ()
AR P R I AR 0 4R 2%, R G ATF 5 o RTER A, R il
— R P BRI 5T

EEE'

% x ot
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4°C V& el DR AT L/ N R A2 S 17N A D25 5 18 24 TE R50CR

?\%ﬂ.ﬂgl# “7}%1# 27_&5_] ?—X lI“"l

HMOTOE B R A ERE

(LBRPEA N EERE i), BRPS 7422 710068 ;2. 55 D% BRI Y st e e i R} ; 3.7 (R BE R B s BE e It )

WEBHB A 4CABRF /MR G 22°CHR 37 R A L /MU R St/ AOR D AR AL B9 244 B BOR, O 4

PRAF AL /NG R OB R 4R 3 SE B0 B K AR, FTik R R B B ROl /M SRR SR AT, I AT F B R IR Y 4°C
o B PRAF AL /N AR F 22°C 3R 3 IR A7 L /MR R SR L AOR D AL i A EROR , BER 4C A RARF /MR 22°CHR
%R AL/ R E d 1.3.5 B, 348 R A ] 4 69 f A ROR D R B B AT 4O, /MR 2O (10-30) x10°/L 4
E 2| 100x10°/L bl | ,4°C % B AR A /MR 7-14 d B, BRI A EI 4 E B 8y, 4CAKRF 10-14 d 8 fL/MR 5 22°C
WG RA d 5 8y N i ANOR D AR R BEAT A IE A EJE B TEG-MA (3£ E¥ BB M, A5 4 ERR, &
4°C A BRAF 10-14 d B 1 /MRE 22°CHR 3% A 5 d 8 /N S0 o /AR D A BEAT A I }}\Jﬁl/J\%}iﬁé&?J

TEG-MA K 2| T 4 ERBCR, 7iE 4°C % KR 10-14 d By fn/MREA R4 89 1E i8R,

KRIA A4 AR 7 5 A /AR 5 /N AR D A R

hE 4SS R457. 172 R331.1743 NERFRIRES A XEHRS :1004-549X(2017) 6-0572-06
Corrective effects on platelets during 4°C storage on in vitro thrombocytopenic mode SONG Yaogjun', SUN Yang',
MA Ting' ,YIN Wen® ,WANG Wenhua' ,XIE Xinxin' , CHEN Ping' , ZHANG Xiaole® ,YANG Jiangcun' ,WANG Qiushi®. 1. De-
partment of Transfusion Medicine, Shaanxi Provincial People's Hospital ; 2. Department of Transfusion Medicine, Xijing Hospi-
tal , the Fourth Military Medical University; 3. Department of Transfusion Medicine, Shengjing Hospital of China Medical Uni-
versity. Co-Corresponding author : YANG Jiangcun , WANG Qiushi

Abstract ; Objective To compare the corrective effects on platelets in storage at 4°C and agitation at 22°C on the in vitro
thrombocytopenic mode in order to provide an experimental basis for the preservation of platelets for clinical application.
Methods Thromboelastography and platelet count were used to evaluate the in vitro corrective effects on thrombocytopenic

platelets stored at 4°C and those agitated at 22°C. for various durations. Results Platelets stored at 4°C and those agitated at

22%C for 1, 3, and 5 days were corrected using thrombocytopenic

doi; 10. 13303/j ¢jbt. issn. 1004-549x. 2017. 06. 006

#F I ARG R AT (1965. 03-) , 5, PR N
o BFFE 0L A A U, A PR 1My O F 5T, HL 9 £ 029-
85253261-3073, Email ; yjc65 @ sian. com; ERK I (1971.12-) , &,
Bep g, AR BRI, 2 % DA S I PR i a0y 77 1T BIF 5, L9 024-
23911683, Email ; wangqs18@ vip. 126. com

platelets prepared using the same blood samples. The platelet
counts were corrected from 10-30x10°/L to greater than 100X
10°/L. Platelets that had been stored at 4°C for 7- 14 days a-

chieved similar correction values. Platelets that had been stored
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at 4°C for 10—14 days and those agitated at 22°C for 5 days were corrected using thrombocytopenic platelets. Their corrected

thromboelastography ( TEG)-MA values were within the normal range, and thus the corrective effects were achieved. Conclu-

sion Platelets stored at 4°C for 10—14 days and those agitated at 22°C for 5 days were corrected using the in vitro thrombo-

cytopenia mode. Based on the platelet counts, the TEG-MA values showed that corrective effects were achieved, thus sup-

porting the claim that platelets stored at 4°C for 10—14 days could achieve good coagulation effects.

Key words: cryopreservation; platelet; thrombocytopenic mode

ITAEABETEHE KB, 4°C YoM ARAT 450 T /i EA 40
BTG YA AR Il R AR5 ) ok R A P 4
Mot AHFFELLIRT 4°C Vo M ARAT ML/ MRA SN S 30 E 4 T 2R 5
g2 EE IR OR (1) AT AR TE /R 10-14 d 55 22°CHR
BRI/ R 5 d AH E, o /R T AT 25 | i /MR
KM TR T 22°CIRGIRAE . 2) R ARAF L/ MR A
AR LR =25 /0 | pH R A 8 2 W T AR A1 S5 1, A
AR AEI ] P9 HSR R RAL 1, 4°C Wi AR A7 /MR 10— 14
d B3 — & 19 HSR R E %, 3) 4°C ¥ AR 17 1 /AR 35
22°C ARG ARAT /N EL A B v 1 SR A A 1k il D) i, b T4
HTE AR, ATORAE 10-14 d,

T IE_F R AR FER P SE S TEIE AT R LT
(I fite A7 R RIS DA AT AR o < afi /NRARAT
FAEH 20-24°C FRGAATE, IRAFIFBR 5 d°) , FRATR A 4C
T TR ARAT ML/ INBORT S ST AR S /N Al ek 2D A58 3 3 4 2 I, 5
5 22°CHRGAF /IR M ISR AT OB, 23T B0 12 R AR
TR/ A TR, Ryt — 25 H R S0 PRAR (50 9 2
WA

1 ##ITE

1.1 B4

L1L1 HESE BRABTHEARAES S A, FHK 4
NLBEIM 1 45,0 ®if 3 4, S 5FHERLNEL. BA
1ML, B AL RS B | R B, BB R e M, 1 N
TR e 8 A R Aotk A 2014

112 BUOrMsRyE T TI0AR /AR F 5 DU 42 B8 R 2 75 ot
% ot R 4 BT Tl /MR B £ R A A S
4%, 1 BRI 248 0 B 3 4% B4 200 mL 438 2 1y, /NS
25100 mL, 5331 F 4°C B IRARAF LA 22°CHRG IRTE

1.1.3 FTICEM/MMgat %t 4C BRI
WAy 3 45~ Pli-4-01, Pli-4-02, Pli-4-03 , Pli-4-B1 , Pli-4-
B2, 22°CHRGIRAE S T W /MR 43 90 4 5 8 Plv22-01
Plt-22-02 Plt-22-03 P1t-22-B1 Plt-22-B2.

L2 ik

12,1 MANI/MRBE BRI A 1) B A 45 .
(1) ML S B0 5 . A5 WBC) £0 41 344
(RBC) L2128 M 24 (Hb) 20 4R B (MCV) | 1L /)N
MAHE(PIY) /MR FEFR (PCT) SER I /N R (MPV) |
M NRARB3 A 5 BE (PDW) 525015 #5510 : Coulter LH
750 4= A IR AL IR A AR LB AR . (2) e 3
JIE(TEG) S 4 R {H.K {H, Alpha 1 & MA {5 % CI {4,
P 45 53K 5] : Thrombelastoyrahy © Analyzer TEG ( 5000
Haemscope corp, Niles IL) , i ] : TEG © Hemostasis system

Kaolin( Haemscope corp,Niles IL, USA. 2) MIRARAS B R AR
4 ZAEEH T Y H 2 G K MR AR 14 mL, A7
TR UEMSRR PR 7 SN, 4 1 R4 2 ml
Flkan 35, HAY 12 mL MR ICE T 6 SZPsbl s N, 4
S IR 4 (10°mol/L) HLEE LLFIA 9:1 o 3) ARSI /IR st
AEALFEE L (1) ARAI I/ INAR U /AR Y L i/
YF R W IR — S R R Y 6 B4 I M RE X AR TP
BLDALN, 1968 g Bl Smin,6 7 BUH 5 B )2 1 3¢
F o1 s Az E o WG A R e i /MR AR
ARLTAMMIIA 2 £ L LT A AR B K WA R R AT IR &,
BHTKFELHLA 1000 g 8.0 3 min, 7 13, AL BT
THUE 2 K, SR BRI, RIS A AIMCEF 145t
N IR Z TR 04 2 AR 4 41 4 A B S o 2 Ak
B UmAZIRE , REWEVATIRAIFH, HR3AEHEE
M BR AT A 50 b, (2) ARER il MR AL Y Joi ek
Pl N R T B AR S il /I R/ R B R AR 1A 1 RS
D) 308 3 AR S S B0 AR /MR R4 B, RE R IE# &
I P LA A AR LA B 4 It 40 A9 i A 53 g TR ) R
SRR M BEFR B , B0 PRAR 1 b M (X Th e AL T 1 4 35 [
T I/ INIE BT MA R AR 2

1.2.2  4CHETRARAT Fe 22°C R 5 TAF 1L /NG 1A A1 it /Al
DR A A TERCRIEE 1) T IC R M /MRARAS (1 4k
i 3R 10 48 F Tl /MR F S8 H , AARRIRAEAE T
BUH G S CE 5 min, I RRKERSIR ST, BU10 2
THEEFIRE 5 [F T TIC AR /IR A 25, 70 2 O /AR f
TEARHOE U &0 T HECE TIC AR /MR 2 mL TR
KA SN L BN BE LT TICHE M/ MR A A B, ik 7 T
AT A 2) PRAI M/ INHR Uk A5 78 2 T 5732 X304y 2
2 SEBGAL R 4°C PRAF I /AR 2] TEZH, B A 44 22 0 aft /1N
Uk AT i ARE I 6 mL 254331 4 SR N (1.5 mL/ ),
SRIGANER 4°C 377 0 a0 /IN AR 32 R ) 2 78 78 Jim 380 %o iz ) 2
TEE N, BE 1.5 mL IIAARRL P I/ 225 (8 :1H B
LUTE) . S4h 2 SRR 22°C 3 % AR AF 09 1L/ MR, BIXT iR
LA, HAb 3 A AR M@ AR A E AR, HAR S
AR 1R, 3) PRSI /N s A5 21 TF R IR SE 5
FREI  SEE 2 43T d 1.3.5.7.10 14 FIBOFIN E R R
RE P JELRG 0L 3 FRFE bR B2 TEG $8 45, 1AH1 1L /)N AR s /1 45 78
M5 HAEFR 2 TEG 8 b5 , AS [A] R A7 B[R] 04 1l /S AR I 4
B & TEG #6545 , #hFe it /M 2 15 J5 04 1L % BLHS #s 22 TEG $5
B, XHHELL .00 F d 1.3.5 SO0 e &8 & ke 59 5 s
MR FAEHR B TEG F8 45, 7R S0 il /INR 9 2B HY 1 % A0 45
BB TEG FA5 , A [l A7 I 1] f) it /N 1 5 BLFE A7 & TEG
BAR , #NFE /N ZY 1E S5 0 1L H RS BR B TEG 845
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w A AR T

Hopm B L.. 1 963'5 5 min,
i, AR
Bl."B?f'BS"'B4ﬁf M. FHH

|

1

BIALAZ/AT/A SR HILT Eﬂ.hﬁ"ﬁ‘ 9.
1 s ]
f«#ﬂﬁiﬂ ot

|

i TR e A R R o
BELS :*r:ELJJu/\%ﬂ Sﬁ&m o225

\ \{ﬁﬁﬁsvwsmm AR
\

. :
M 4 4| 1] 1 '3 =3' 4| 4l
e " (1N 1

34 0 BT 6 AN I/IMRIEAMERL 1 4 B B4 T 2 MR 4°C {R-A7H) 3 48

% 0 FUF 2 48 B B[/ MR 2313 6 4~ 0

HIF 2 A B AL/ IR DB BT 2 1F |, 22°C 4347 B I/ MR 21 T 7 A ]
B 1 RSN SRR ) & S 2 1 AR

1.3 SitaHr SR SPSS Siil 4k {4 (SPSS for windows ver-
sion 19. 0, Chicago, IL) . &R R LIFIE bR ifEZE (2+s)
i, 2 HIECR AL « K50, Z2 4[R]3 B bR B R R
J5 2253 H1 (One-Way ANOVA) , 5 52 5 ¥ 4f8 23 #7 1 8 52 0
25T,

2 HR

2.1 MRSMI/ RO R AR 1 KRR 2 AT AR
HUGRIER (4 Z) 1 d 1.3.5 BERAEMAR Pl ASIN 25 51551
H:(207+50) x10°/L, (201+69) x 10°/L, (189+78) x 10°/L;
TV I /DN AR U /0 B R I HE P A &5 SR 5 R (24 +8) x
10°/L, (12+5) x10°/L, (34+14)x10°/L, % 1 #tkEEH (4
H)FE d 7.10.14 HSREEIMAE Pl AN 45 5 4350 8 - (163+27)

x10°/L, (150£21) x10°/L, (160£8) x 10°/L; 4 1L/t /2>
FETRY I Ple A28 SR 405108 - (31+8) x10°/L, (22+7) x10°/
L,(13£10)x10°/L, 7EAREKGMES &5 (1.3.5.7,10,14 d) Hb
Kol (R iR 2] SR [ i 22 R LG # B L (P>0.05)
TEA RGN £ (1.,3.5.7.10,14 d) WBC A I J5L4A 2H 15 4
I A 22 A G 78 X (P<0.05) , R 8 RIZH WBC #
MBS TR IR 4 . RBC MCV MPV . PDW {# 75 A [l #6300 it
MR IRA SERIA RN 2 S TSI XL (P>0.05) , R
1 K P12 WD fAs: 3 7 EIAS A8 AR ) R (B, K {6, MA {i, C1
EAEA RIS A5 (1.3.5.7.10 14 d) JR A 4H 5 4750 24 1] )
ERHSIFE L (P<0.05) BRI R A%, K HIEK,
MA FEAI%, CT (ALK,

FT 1 RSN IR R R bR AR AL (n=4,%+s)
oallEi=gun JER S R 1d 3d 54d 74d 10d 14d
WBC(x10°/L) JRaR 5.8+1.5" 6x+1.5* 6.6£1.8" 6.4+2.2" 5.3+1.4" 5.3+1.2"

T5ETE 1x0.7 0.7+0. 4 1.50.5 1.5+0.6 1.3%1 1+0.4
RBC(x10%/1,) J5lR 4.74+0.57 4.74£0. 51 4.53+0. 16 4.78+0. 42 4.55+0.52 4.17+0.35"
HEE 4.1720.53 4.9+0.37 4.22+0.41 3.57+1.56 3.19+1. 03 3.4120.27
Hb(g/L) J5ls 145+18 14515 13411 14614 142428 120£19
i 12618 150+8 12819 11051 100237 97+6
MCV (L) JEh 84.9+2.6 84.6+2.4 83.2+2.7 82.2+2.3 85.9+4. 1 87.5+4.8
i 84.3+2.5 81.7+3. 1 82.3+2.9 82.7+2.6 86+4. 3 86.3+4.4
Plt(x10°/L) R 207+50 20169 * 189+78* 16327 15021 * 1608 *
i 24+8 1245 34+14 31+8 22+7 13+10
PCT (%) v 0.2+0.03 " 0.19+0.04* 0.18+0.06* 0.15+0.02* 0.15£0.01°* 0.18+0.02*
it 0.02+0. 01 0.01x0. 01 0.0320. 02 0. 0320. 01 0. 02+0. 01 0.01=0. 01
MPV (fL.) JElR 9.7+1 9.9+1.1 9.9+1.3 10.7+1.4 10.1£0.7 11+1.1
il 8.9+1.1 10.3+1.8 9.6+1.2 9.7+1.2 9.3+0.4 10.2+0. 8
PDW (%) 5 11.242.2 11.5+2.5 11.422.1 11.2+3.3 11.7+1. 1 14.3£2.9
i 103.5 9.5+1.7 12.242.9 12.7+4.2 9.9+0.7 10.520.5
R(min) JRtR 8.9+1.2* 8.9x1.4* 9.2+0.8* 7.9+2. 8" 8.6x0.7" 6.6x3.3
feiz 5+1.9 4.9+0.3 5.420.8 4.4+0.4 4.6x0.3 4.8+0.3
K(min) A 2.320.6" 2.3+0.4* 2+0.2* 2+0.9 2+0.4* 1.7+0.3*
e 6.8+3.3 9.9+2.7 7.542.2 5.5+3.1 7.10. 1 6+1.7
A(dag) v 72.3+10.8 66x4. 1 68.1+1.9 68+8.5 67.743.7 71.3+3.7
il 65.4+7.3 59.8+5.6 65.8+3.8 67.729.9 66.624. 4 69.8+3.7
MA (mm) v 61+3.5* 59.1+5.2* 61.3+3.7" 57.8+8.6" 55.1+2.3* 60.5+6.8*
i 31.6+4.9 21.4+5.7 29.2+3.9 32.1£2.1 25.5+4.9 30.2+3.6
Cl JRtR -2.1x1.7 -2.2+1.3" -1.9+0.9" -1.5+3.3" -2.320.7" 0.1+3.1%
R -4.7£3.1 —6.9+2 -5.6x1.9 -3.622.4 -4.60.6 -4.2£1.2

R AR AR A, P<0. 05
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2.2 A IEHAF TICE M IR R 40T 1F & TEG
HERRAEfE R 2 B L, 4°C VoA A I /NS, /MR ST
MPV 1 PDW {H7E 14 d WAL LB LG22 257 (P>
0.05) . 22°CHWGH IR ML /NAR, /T8 5 d AL L3R
TG 25 (P>0.05) T 22°CIRGIRAE LMY MPV
PDW fH7E 5 d WA MZERAGIT#E X, BRI K (P<
0.05) , 4°C¥MARAE UL/, MA {HAEARAE 10 d PR ] Lo &

19 TG 22 5 (P>0.05) ,MA {Ef# 7 H] 14 d i, BA REARHE
’ A3 T (P LA 22°C Fik 955 B A7 1 /1N G B 1t R 7 [ S
: L WHRFAMALE 5 RN LA Gt 24 5 L (P<0.05) ,If
2 Ml FLAESR S o B i #5677 PR U T RAAE R ZE IS, i K L,
0 e Sl H T MA | CI BTGk S m kil 25 5%
RAzEHE (d) BFHE (D)
2 RSN/ TEG $84548 1k
F2 HTYIENT T /MU RAFRAE R T IF B TEG $84528 4k A (n=5,%%s)
Eitan T 1d 3d 5d 10d 14d P1(5d) P2(7d) P3(10d) P4(14d)
/MR
WBC(x10°/L)  Pli-4  0.03£0.02 0.02+0.02 0.02+0.01* 0.02+0.01 0.02+0.01 0.02+0.02  0.212 0.151 0.211  0.437
Plt-22  0.02+0.01  0.12+0.14  0.030.01 0.033
RBC(x102/L)  Plt-4  0.05+0.01 0.04+0.01* 0.04+0.01* 0.17x0.17 0.05£0.01 0.05+0.02  0.604 0.1 0.081  0.068
Plt-22  0.03£0.01  0.0820.02 0.17+0.03 0.001
Plt(x10°/L) Pli-4 11152270 10624257 1064300  950+245 963241  774+134  0.945 0.804 0.835  0.333
Plt-22 1036+241  990£255  1019+287 0.961
PCT (%) Pli-4 1£0.22  0.96£0.22  0.93x0.24 0.8620.21 0.89+0.21 0.64x0.16F  0.891 0.786 0.861  0.148
Pl-22  0.81x0.17 0.91£0.21 1.150.29 0. 094
MPV (L) Pli-4 9+0.4" 9.120.4  8.9+0.4*  9.1x0.4t  9.320.4f 9.1x0.5t  0.853 0.96 0.789  0.902
Plt-22 7.9+0.4  9.3+0.7  11.4x0.5 0.001
PDW (%) Pli-4  9.8+0.8*  9.7+0.7  9.620.6*  9.9+0.7f 10.2+0.7t 10.3x1.1%  0.858 0.875 0.731  0.746
Plt-22 7.9+0.9  10.5£1.3 16x1.2 0.001
R(min) Plt-4 6.9x0.8  8.3x1.2 9. 1x1 7.5:0.8  9.2¢1.1 18.3%8.6  0.016 0.014 0.006  0.001
Plt-22 8+1.3 9.2+1.4 ND 0.001
K(min) Pli-4 0.80 0.920.1 1.120.2  0.80.1 0.8+0 422.7 0.027 0.017 0.006  0.001
Plt-22 1.3+0.5 1x0.4 ND 0. 001
A(dag) Plt-4 82.2+0.8  812.1 78.3x2.2  80.7x1 81.3x1  59.4x13.2  0.214 0.113 0.049  0.001
Plt-22  76.9+3.8  82.2+2.2 ND 0.028
MA (mm) Plt-4 73.8+4  72.9+3.7*  68.5%£5.3  65.8+14  68.6+5.3 55.1x4.7  0.102 0. 056 0.065  0.002
Plt-22  74.6x1.9  66%5.2 ND 0.001
1 Pli-4 2.7+0.7 1.5¢1.2  -0.9+1.2  1.1xL.4  0.5£1.2 -10£7.9  0.001 0.001 0.002  0.002
Plt-22 1.551.2  0.420.5 ND 0.001

HND LRI, R ETCRRAE K .a MA CIETCIE BRKEE SR, « AR KRBT, NFEGE AR TPl e, P<0.05, . R
LA AR R B G145 1 R HLERZE B, P<0. 05, P1:4C 4 P1EAEAE 5d N2 H) 25 510 FL 38, 22°C 19 P1 (B R B4 5d 4L
EFHHE, P2:4CH P2 EAGHE 7 d WAL ZFA AR, P3.4°C Y P3{E AEAF 10 d WAL ZFAY AL, P4.4°C 1Y PA(E MEEAF 14 d Y

2 ) 2 5 1 H AR

2.3 FTACHE /I ARSI IL/INR 5 AR 2 (1) 2 1E 3R
TEA /I /A5 R 21 T R0 1Y 3 B2 A8 5 A i /MR TR
TEG-MA, M3 3 &E 3.4 dif /Mg it %R TEG-MA {f &
7N AC R 22°CHRG IRAFAE d1.3.5 B % AH ) 1 A
il 45 0 /R SRR 135 d 4050k (24+8) x10° /L, (12
5)x10°/L, (34x14)x10°/L, 4] IE J M/ MG 4°C . (149
+42) x10°/L, (130£45) x10°/L, (150£34) x10°/L; 22°C ;
(123£35) x10°/L, (127+30) x10°/L, (142+33)x10°/L,#H
W REC M L TS #2257, RIMESE T, RBim /MR Zh
HEY) TEG-MA {B7E M/ D AR 78 21 TF Ji5 41 1) Lb 3 T 45 11
255, HAh$EH5 (WBC RBC,Hb MCV PCT ,WPV R K,
a.Cl) MM WoR 2 IE S5 45 SR AL B b3 o 25 7, PDW 452R
7 dl5 A IE SRS SR A 2 5 (P<0.05)

M3 K 3 4 n] UL SR Ple-4 X6 1L /N AR sk 20 A Y i
PAIE, I /AR T4 14 d A8 EL 3 Sit 2 25 5 (P<
0.05) ,{HJ25 Plt-22 d5 Y IEMEE M L TR I %25 (P>
0.05), Plt-4 f£77 10 d S &5 R4 fm] HL o255 (P>0.05)
Plt-22 24 iF J5 f i/ S d ALl AR T G225 5 (P
>0.05) ,

SR Ple-4 X6 i /N /D AR B AT ) IE FEARAE 7 d Y
MA (B ] LA TS 22 7 (P>0.05) R A7E] 10 d K 14 d
AF, MA (B2 1F 25 5 B A5 AR5 7 TE 3 (E 0 L P9, [T Gl
5 pl-22 d5 2 IEM S RA L TE S 12422 5% (P>0.05) . HiR
$§%% (RBC .Hb MCV .PCT WPV .PDW R .K.a.CI) R4 iF
JETE 10 d K 14d WAL L TEEF (P>0.05)

M3 2 ATA, 22°C R G AR A /AR AE d 5 B Il B 77 1]
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R et B R AETCRRAE K, i K 2, MA | CI {H JG 3k s 6 U 24
W(F2), M/ M 1E 5 1 TEG-AH TR bRk E Z=IEH
JEREIN (23, 4) 4878 22°C FRAF I/ TE AR A5 1N 3 S 24
KB RO 2 1 1 LA R TR R AR T
3 g

ASTIFFE il 25 /1N AR 9 205 TR 2 R 4 I 8 0 2 I
J& , DRV A0 £ 140 A 5 v Pk 25 VR 4 £ 40 it rh 9 i /AR 5191
TINS5 04 0l S5 ) a0/ A /i A TR | AR S O e i ]
RS AR ) e i N1 1004 Nl ) 011 A N R A
T i /MR8 (10-30) x10°/L, Hb . RBC . MCV .MPV .PDW

RIS PRSI MA AR F] 20-30 mm, CI {HIEK . 5EM,
TSR YA 1 1

ARG FE AN [ ESF 300 1 5 198 /I A5 78 R AR g A 77 B
HH 4°C ¥ JURAF I/ MR R 22°C 4 35 4577 /MR 3T 21 1
SR RS I I 5 R4 0t /AR THEC B TEG-MA B 48 F7 S 174 2
IERCR  B5R BIR 4C YR TR AN 22°CHR G IRAFAE d 1.3.5
st Xef A [ 0L A 8% 940 AL/ AR 285 Y 3 A 2 T 5 19 1/ AR
O (10-30) x10° /L Z1EF] 100x10°/L Lk, ¥k F & 1E
0, 4°C ¥ BARAE I/ MRE] 7-14 d I, 4 IF 5 /MR 5
5 22CHRFHEd S YIERS RS 2222 5% (P>0.05) ,
FREE B2 E AR,

(EAE R A SRR W] JEGE 127 22 5% (P>0.05) o LA 5 )

R 3 ANFLAE AT F A R OGRS LIRS AR 21 1F 45 3t (n=8,%xs)
157 li/ME 1d 3d 5d 7d 10d Md  PI(Sd) PATd) P3(10d) PAC14 d)
TR
WBC (x10°/L) A 10.7 0.70.4 1.520.5 1.520.6 1.3=1 120.4
Pli-4 0.8+0.5 0.4+0.2 1.2+0.4 1.3£0.1 1.4£0.9  0.9+0.4  0.002 0. 001 0.001  0.001
Plt-22 0.8+0.5 0.5£0.2 1.3£0.5 0.001
RBC (x102/L) T 4.17£0.53  4.9+0.37 4.22+0.41 3.571.56 3.19x1.03 3.41x0.27
Pli-4  4.07x0.36 3.92+¢0.77 3.72+¢0.00 3.7320.47 2.49+0.48 3.3x0.23  0.395 0.455 0.000  0.000
Pli-22 4.3+0.38  3.74x0.36  3.57x0.24 0. 001
Hb(g/L) 15y 126+18 150+8 128+19 11051 10037 97+6
Pli-4 127£14 12327 11127 116+18 7819+ 94+8 0.246 0.361 0.000  0.000
Pli-22 13514 116x12 10811 0. 001
MCV ({L) FAE 84.3+2.5  81.7#3.1 82329  82.7+2.6  86x4.3  86.3x4.4
Plt-4 83.8+2.4  83.2+2.2 82.9+3 83.4+2.3  86.8+4.1 87.7#3.8  0.746 0. 886 0.058  0.007
Pli-22 83.3+2.1  83.4x2.5 84.322.6 0. 665
Plts(x10°/L) el 248 1245 3414 31+8 247 13+10
Pli-4 149+42 130+45 150+34 137£31 16449 99+19 0.550 0. 690 0.515  0.027
Plt-22 123235 127230 14233 0.490
PCT (%) el 0.02+0.01  0.01x0.01 0.03x0.02 0.03+0.01 0.02+0.01 0.01%0.01
Pli-4 0.13+0.03  0.12£0.04 0.1320.03 0.13+0.03 0.15x0.04 0.19+0.29  0.586 0.746 0.427  0.836
Pli-22 0.1£0.02  0.11£0.02 0. 1420.03 0.017
WPV (L) pikiill 8.9+1. 1 10.3x1.8  9.6x1.2 9.7+1.2  9.3x0.4  10.2+0.8
Plt-4 9.1£0.4  9.1x0.4  9.1x0.4  9.2:0.5 9+0.4 9.5:0.3  0.950 0.916 0.921  0.268
Pli-22 8.4+0.5 8. 13 10.0+0.5 0.258
PDW(%) A 10£3.5 9.5¢1.7  12.2#2.9  12.7+¢4.2  9.9+0.7  10.50.5
Pli-4 100. 8 * 9.8+0.8  9.7+0.9%  9.9+0.8"  9.7x0.9" 9.8x0.57  0.817 0.930 0.970  0.988
Pli-22 8.9+0.9  9.9+1.1  121%L5 0. 000
R(min) T 5+1.9 4.9+0.3 5.4+0.8 4.4+0.4  4.620.3  4.80.3
Pli-4 4.9+1.4  51+0.4  4.9:0.6  4.8+0.8  4.9£0.6 3.7£0.5  0.903 0.941 0.977  0.011
Pli-22 5.1£1.6  4.5x0.4  4.5:0.4 0.423
K(min) A 6.8+3.3 9.9+2.7 7.5£2.2  5.5x3.1  7.1x0.1 6x1.7
Pli-4 1.6=0.4 1.9+0.3 2.1£0.4 2+0.5 2.3:0.6  2.1x0.3  0.485 0.584 0.376  0.411
Pli-22 1.7+0.4 1.8+0.4 1.7+0.3 0. 657
A(dag) FA 65.4+7.3  59.8#5.6  65.8+#3.8  67.7£9.9  66.6x4.4  69.8+3.7
Pli-4 72.7£3.6  T1.2x2.1  74.2+1.4  71.2+#4.8 65.5+13.17 75.2+1.6  0.083 0.217 0.106  0.038
Pli-22 72.3+4  73.322.8  74.9+1.9 0.265
MA (mm) T 31.6+4.9  21.4%5.7  29.2+#3.9 32121 25.5x4.9 30.2+3.6
Pli-4 57.5£2.6  54.1x2.9  54.4+6.2  51.9%£5.4  49.126  50.6+2.8  0.219 0.123 0.020  0.010
Plt-22 53.954.1  52.7+4.6  50.5+4.4 0.310
CI HHEE -4.7+3. 1 -6.9+2  -5.6+1.9 -3.6£2.4 -4.6:0.6 -4.2+1.2
Pli-4 1+1.2 0.3+0.7 0.7+1 0.1£1.5 -0.6x1.2 0.9£0.6  0.338 0.379 0.075  0.042
Plt-22 0.4£1.9 0.6x1 0.5+0.6 0.937

AR A Il VBB AR TR R, Pli-d 2 R 4°C Y JECARAT IR/ IR 24 T /A s A58 5 B | Pe-22 SR 22°C 4R 5 4847 I/ 24 T 1L /AR s 2 A5
TSR ARREAEREL, 2 A IFE A 255 P<0.05,7: Plt-4(7,10,14d) 5 PLt-22(5d) LL#k P<0. 05;P1.32 3 1 4°C {4 P1 {8 A 154F 5d
N IE 5 2 0] 22 5 09 L3R, 22°C 19 P1(EARAT S N IE R 4 0] 22 S A9 g ; P2 36 3 R 4°C B9 P2 (B A AT 7d 21 1E )5 AL IR) 22 A9 e g ; P3
223 WP 4°C 1Y P3 (E R ABAE 10d P2 IE JG 4] 25 S0 LU s P4 - 32 3 1 4°C 19 P4 (B BB AF 14d 20 1F J5 P 2H 1) 25 5 100 Lo

FNTFTE LB, RAMRAE 10-14 d NHY 4C Y RRAFIL /BRI 28 69 0L/ A B85 B 15 A7 21 1E, 21 1E = B9 TEG-MA
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EIFEE R ALIE R A, 5 22°CIRGRTE d 5 2l IESE A G
GiitER(P>0.05) , ¥A R A Ea R, W T2 ER
22°CIRGARAE TG M /IMRARAF R d 5 A 2 43 A2 5 ) B
WETA R S TCBRIE , i K .a MA | CL{ETCI o Rl 25 25
TR L/ R AR F 2 TF 5 TEG-HH 48 ARk 52 28 1E 3 3 Bl
P, X — G R 22C PRAF I N FE AR A5 1 3 4 DG A
V1A SR R A2 8 P AL o TR ST AR I
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FRATTRE A Y S5 T 24 1 1l /MR DB ) 4°C ¥4 78K
PRAFIL /NN 22°C 3R 35 PRAT L /IMREAT 10 FEIRER , L4
EIRATTN 4°C R HUPAAE ML/ IR S SE 88301 T R BB 57 45 SR —
B, H) 4°C R MARAF M/ 10-14 d 5 22°C 3G 1RAF 1ML/ iR
5 d AH L EAABAF 0 IR TR, BFFRE5 6 4°C R MURAE 10—
14 d I/ RS 22 CHRG AT 5 d B I/ NRH&R S 1 /R
PRI T IE , MIALMRGTHEE] TEG-MA {E335 3] T &Y
TERCHR FEIIE 4°C A A 1F 10-14 d B9/ MR EA B G60 1k
MR, RIS BRFA - A H MG £ B4 /N I/ 700 A7 ] % ok
R R BRI /IVER A [ SR 0 T i, SRR R A T
FIANI VA
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R NS 3 490t 6% 1720 40 B P 94 T A 6 microRNA 2 35 5% 1 *

WEH M AR (TIMNERRERR N — A REERBE Sk, 74 7 510180)

WE.BW KIEFaalim—at & (NO) &R %45 (SNP) J& 20 40 8 7 4F £ microRNA %k & K Ty &
b, BLT SRR AN n NO X5 40 40 L 328 T4 % B microRNAs kR B9 %l ik 3(A) friuid sk B T4 it
o o ) A BT A R R MR A AC A 20 d AL AL (B AL) AR 4°C B 20 d 4T 40 R A ]
pwmol/L SNP 41 (SNP 41) ; 3t 2 4LAR AR A B %5 AR M R4 2 7 8 =2 2 P<0.05 2 M08, LUK B i ) 2
FHEE A AT H XA E A T ik 5 4 E AT AKX 89 microRNAs 1F RT-qPCR B, &R HEH S &
I :SNP 41 5 t 77 41 e, R ILA 69 A~ Eifl A B A 52 A T8 2 B ;RT-gPCR B iE il e« f 6 5 0 M 4 B A K
#7 13 4~ microRNAs 3% ¥ & % k. (P>0.05) , &5 47 fn NO 4K SNP J& if 77 41 48 8 W microRNAs 8 3£ F %
FETENOEH ALY G oM FEH BT MK 5 microRNAs Rk, B R Ex I mBthEa T LY,

KER o, — AR B L4 mictoRNA 2l s B A H BT 2 H

FESHES:0522".5 R331.1741 R457.172 XERFRIREG A X E RS :1004-549X (2017) 6-0578-04
Effects of sodium nitroprusside addition on the apoptosis-related microRNA expression in stored RBCs YAO
Huiqing ,XIE Xuhong ,WEI Yaming. Department of Blood Transfusion, Guangzhou First People's Hospital , Guangzhou Medical
University , Guangzhou 510180, China. Corresponding author. WEI Yaming.

Abstract ;: Objective To investigate the effects of addition nitric oxide donor—sodium nitroprusside (SNP) on the ex-
pression of apoptosis-related miRNAs in stored RBCs in suspension. Methods Three blood samples were collected from
healthy donors and made into suspended red cells .The leukocytes were filtrated, then divided into 20 days stored suspension
RBCs and 20 days stored suspension RBCs incubated with 1 pmol/L SNP. RNA were isolated and subjected to miRNA profi-
ling by using microarray, then differential expression genes were isolated according to the fold-change =2 or P<0.05. 13
miRNAs were chosen by Volcano Plot and the references. miRNAs were verified by RT-qPCR. Results MiRNA profile re-
sults showed that 69 up-regulated miRNAs and 52 down-regulated miRNAs were found when SNP was added to stored RBCs.
SNP incubation did not affect the expression of selected apoptosis associated miRNAs ( P>0.05). Conclusion Microarray
data show miRNAs expression changes in stored RBC after SNP addition, but no impact on the expression of miRNAs related
to cell senescence and apoptosis. These results suggest that NO does not affect the RBCs lifespan.
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% LUAIREAER AR miRNA KPS, BRI T
1 MRS

1.1 ZUHIMORIERASE 2012 4F 6 H BT Mg oSk 4
FEELAERY 3CA) By LA O B fg B J0 A2k it 2 4 I ] 4% 19 B 7
LI, 200 mL/ 5y, 4°CAETE 20 d JF LA 1500 g B> 2 min 25
B2 . FH 250 mL 0. 9% 4= P ER 7K F B FIHR B vk 4 21 40 it
FH 200 mL {1 4H A U8 5 5 08 40 e, WS4 S i S 1 41 4
LA 1500 g, 0> 6 min, EBRZ MK, B 5-10 mL ¥
ARLLAMbRAS B PRAS FHLT AN ARAF R B 2T 40 22 4. 40
x10%/L, fff Het JREAHSE ; B153 1 4°CAH7F 20 d LT ANHZH (15
FREEAFAL) 5 4°CHEAF 20 d ZLANBEERIN 1 pmol/L SNP 41 ( fif
FRSNP 4H) o FrLATESE 1 wmol/L SNP Sy Se Bk B2 s, 2 Al
A EE SNP 1] LU = 21 AN ARAR T 1, 3600 21 40 it P B 45 fifd
4 NO i NO Hb 454 NO S A7 4LBOR 42 5 /2140
25 mL F 25°CHEE 1 h;SNP 410K 200 mg/mL. SNP i FHAL
I HLARAE TR B 20 mol/ L SNP TAEW , BRI )5 B 2140
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ffd4.75 mL 5 SNP TAEV 0.25 mL R4, (i H 20k BN 1
wmol/L, hEYE 25CHH 1 h,

L2 FEEFIAL G AR (N R R
Lb) sSNP (200 mg/mL, VTHEE A RA) ;0. 9%4: BEE K (
B ERIAERZ5) ; DEPC(0. 1% £ /E/K , 26 E Amresco) ; Tr-
izol-LS( . RNA fili#£i7] , 3 [ Invitrogen) ;miRCURY LNA™
PCR Primer( miRNA £ & PCR ¥ #5497, J}2 EXIQON) ; Ex-
iLENT SYBR® Green master mix (%t EE PCRRF, I &
EXIQON) ; ROX Reference Dye II ( PCR ¥ 3&{{#: 1EiRF, H
A% takara) o —UCHE A0 A A 8 M A% (1x200, FTS-RC301,
FAEURUL) 5 FSHZL AN HAU (SA6000 Y, Jb 5t B R A1)
e Hh/T] IL4356 5% BE 3 ( Ultrospee 2001, 25 [E AMERSHAM ) ;
Pt A B PCR X (ViiA 7, 32 [H ABI) ; Ha 48 I8 55 92 46
(DHP-9162, I ifg— 15 ) ; ik &5 3 &5 0 AL (5810R , 35 [H Ep-
pendorf) ; B0 (0.2.1.5.2.15 A1 50 mL , 38[F Axygen) ,
1.3 ZIZ00 0 RNA iR K BRI i sg i 2 80P 4
A AR BRER K BRI 3 WK, 3 L B BOR AL A A T, %
M 56.25 pmol/L W45 £1 4 iL+193. 75 pmol/L 25 i 7K +750
pmol/L Trizol-1S FLBRAIMAZF] 1.5 mL B0, SEIHE
5 min, FGMT ¢ Trizol-LS=200 pL:1 mL H@IN A5 2
T 3 min, FEIISE N EE (5 BE ¢ Trizol-LS =0.5 mL:0.75
mL) ZEIEIFE 10 min,4°C 12 000 g .0 10 min, & _F ;1%
75% . Trizo-LS = 1 mL:0.75 mL LB 2 BE, e I=
5, BRITFULNE, R 4°C 7 500 g B0 5 min, )& 5 B, F il
BT B 25 T4 5-10 min, HL 20-25 pL £ KAE RNA,
FHSEAM3 OB EE T OD {6 K5 it RNA R

1.4 miRNA SERUE AT XF 2 20 6 fbnAds (3 f3/4) i
BRI (RHE B R GE A R SE R, SRR AR AR 2N Tr-
izol-LS RAT) : 2K FH Trizol-LS H 4% 5. RNA, [F] B A B miR-
Neasy mini kit( 157 >4 QIAGEN) 4fifk 5 RNA , RNA ¥ EE 4630 5%
H nanodrop 43306 BE T, RNA [T % %5 5 SR FH B B 6 g HRL
UK, AR R BRI K FH miRCURY™ Hy3™/Hy5™ Power labeling
kit, 85 232 % F miRCURY™ LNA Array; 2 31 VeI S R
Axon GenePix 4000B microarray scanner( Axon Instruments, Inc
Union City,CAMﬂﬁﬁﬂ?ﬁ, & F i A GenePix Pro 6.0
software ( Axon Instruments ) 5 $2 B ; il 1 & LA (Voleano
Plot) i 7% 1 22 5% M microRNA; F|F MEV software ( version
4.6) XF I 22 S H I AT RIS 4307, B 445 AR AE 20 d IS
i SNP 5575159 2 HZT AR 2 18] microRNAs YIRS

1.5 miRNA F T8RRI X 5L RS 6 D B, 1% 22 S+
fFi%=2.0 8 P<0.05 2 D40k KRR L/ FRAT 10
RLANSCHRARE /Y 3 AP 0 2 11 A 3 SCR miRNA, LU
IR

1.6 miRNA Z0E R PCR - 4244896 RNA g
BEPE OD g 050 W 1. 6-2.0 HURA M RT-qPCR X% . 1 EX-
IQON 538 5 51 RIZEEE 1 PCR ) &, #E4F 10 w2
W& Z& (SYBR Green master mix 5 pmol/L, ROX Reference
Dye II 0.2 pmol/L,PCR primer mix 1 pmol/L, Diluted ¢cDNA
templates 4 pmol/L) ., #AMEMN 0.2 wL/fl. ROX Reference
Dye Il ,7EZ0E 7 PCR X S bi, #1a700 & U6 W3 T 1 1

(CT) F/R miRNA Fik K, KA 2B 40 27 AR, F
A LA CT . E 3 FLEGSE CT {H)5 2 518 A%t
FIRF (2722, ACT=CT yyuupm —CTye» A ACT= ACT gy —
ACT e (FEH U6 FEHIN S ) JEXTBRALE AL 1, S04 52
GETT22 4007, S A Se it 24 3 A miRNA (P<0. 05) .
1.7 S0 RJH SPSS 13. 0 SeitH - g i 5ok , it
BRI, R ARME 22 (x25) 7 R, B B AR I 22 S A%
$0=2.0 5% P<0.05 2 A4, B Ll B ik il 22 5= v
miRNA, I3 — 20 X7 15 22 R B g i2f 3 S B R RUR 2 0
BT, 2 H BB BCR XS BEAS ¢ K50, P<0. 05 I 2256
GtEE X,

2 #HR

2.1 #4720 d R0 SNP 575/ 2 42T 4 7 A miR-
NA ER W EREZ R RIEERMEH =25 P<0.05 21
AF,SNP A S5t AR LR, KR IA 69 A~ LR FE 1 52
ATV (B 1,58 1)

2.2 miRNA [ RT-qPCR B3F 72 &I 2040 L miRNA
FiBBAY 20 A L/ T PE A 5 H 1 miR-203a . miR-654-3p |
miR-31-5p Fl miR-769-3p 1£ SNP 40 5 #7740 lL & i 3k F
W& , miR-5692c .miR-145-3p .miR-3129-5p F miR-3591-5p M| 3%
K ETF(F 1), HAPES miRNA T A8 40 M ik 0 T4
Koo FEICHR[ -8 Ok FRATTFE Ot a2k Hh Ho At 5 A5 i R T
A& miRNAs , H A miR-96-5p .miR-150-5p .miR-196a-5p Fl
miR-197-3p 55 21 240 ML FN 1l /AR it A7 2 2 b 9 1 T A 538 %
AT AR AR A R 22 R A (B 1) s let-Ta-3p
JB T2 40 M0 04 T4 56 miRNAY | H A5 F R AT 10 47
(F 1), XL EGHE L 53 13 4> microRNAs #F— 254l
RT-qPCR BiiF : 2 40 JL-T- #3238 miR-5692¢ 145-3p F1 3129-
Sp( CT EARAME]) , Irifi e HH 19 13 4 miRNAs FiA T 2
A24E(P>0.05) (F£2)

3 itig

NO J& 1 Al s B0 2 1 1 Hh 3k, 2 A PR A BT BE k4
M ZE 5 0 F. 2040 i B8 095 3 i 40 i P9 1 NO A il
(NOS) F1 246 Hb A0 fit§ B A J5AE FH A2 B NOT) ., NO sl
By a5 Hb 456 0% B S-S 5 1M 21 %
(SNO-Hb) M | SNO-Hb REREHH I NO B F£- 5B, 3
FoEA T ML 0, MBI H NO ZE A% pH AR KA 5Kk h1 X
U AR AR LA NO S 2T Mk AT
A e B AR LAY NO/SNO-Hb #5450 FE | 21 40 Jifd i A
FRARERE E MR, 21 4N M AE TR BE 1 REAR, Tk B 1Y 1l 45
BT, AN 2T 40 X 2H 2L 4 5 A R 2T 4 i 3R 4R RE ) T
P ks R s R ey A A = /3 A AR 1 ok ey s
AR FATA RIS /R« AR08 24 B SNP
AT DA 3 21 41 M A8 T M, 0 AT 386 21 241 i P9 6 45 i 2
NO & NO Hb 454 NO &,
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hsa-milt-604
hsa-mil-200c-3p
hsa-mil-1246
hsa-miR-4536-3p
hsa-miR-3177-3p
hsa-miR-3124-3p
sa-miR-342-3p

hsa-mill-4653-3p
15ak=mi 4 -5&!
isa-miR-4659b-3p
isa-miR-3136-3p
hsa-mil-t-5

TEBEITAREE 14 miRNA AT | AR 1 fok
ik, B OFEFK
1 SNP 4 5657420400 LE 32 /Y microRNAs R0

K1 BEHE T SNP HHGEIFH L A0 miRNA
FIREFAET 10 A7 B/ FRER  (n=3)

EREE P
LR hsa-miR-5692¢ 14.10 <0.05
hsa-miR-3591-5p 10.70 <0.01
hsa-miR-3129-5p 10. 08 <0.01
hsa-miR-4753-3p 6. 37 <0. 05
hsa-miR-145-3p 5.99 <0.01
hsa-miR-129-5p 5.91 <0.01
hsa-miR-3667-5p 5.51 <0.01
hsa-miR-485-3p 5.24 <0. 05
hsa-miR-502-5p 5.18 <0.01
hsa-miR-33a-5p 4.97 0. 05
TWEERE  hsa-miR-31-5p 0.07 <0.01
hsa-miR-3680-3p 0. 08 <0.01
hsa-miR-654-3p 0.09 <0.01
hsa-miR-203a 0.09 <0.01
hsa-miR-769-3p 0.18 <0.01
hsa-miR-3175 0.18 <0. 05
hsa-miR-4680-3p 0.20 <0. 05
hsa-let-Ta-3p 0.20 <0. 05
hsa-miR-4659b-5p 0.22 <0. 05
hsa-miR-4516 0.24 <0.01

* 2R =2.0 B P<0.05
T2 13 HERL A A miRNAs Fak /) CT {E (n=3,%£S)

fiffre SNP 2
U6 32.060. 37 32.030. 88
miR-31-5p 37.84+3.01 38.00+2. 29
miR-96-5P 31.86+1.09 31.86+2. 90
miR-150-5P 36. 60+0. 98 36.7422.26
miR-196a-5p 38.61+1.74 39.25+1.20
miR-197-3p 34.68+1.02 34.25+1.35
miR-203a 39. 64+0. 81 40
miR-654-3p 38.94+1.32 39.18+1.08
miR-769-3p 37.53+2.33 37.76+2.32
miR-3591-5p 37.53+0. 61 38.54+1.45
let-Ta-3p 36. 13+0. 59 36.74+1.77
miR-145-3p 40 40
miR-3129-5p 40 40
miR-5692¢ 40 40

i CT AR AR5 CT BI{E N 40 RIS H]; U6 H1E N
W52 41E, ¥k P>0. 05

AR AR IUBCALT 4L PN 5 A K miRNA, 2 5
VLA R BT AR . TE LT A0 ML AE 40 d BIIET, LA P 52
S TAHIEH miRNAs W, 4 NMFE 0-20 d 28 E A&
#20-40 d 2 TR E 8T AR 2040 i A4
15" B bR AR BE Y miRNAs H miR-196a-5p |
96-5p .150-5p 145-3p \197-3p Fl let-Ta-3p &N € A W FIUF
S5 LT 20 M R0 1 /DN AR A A S R P A T AR DG, R 4 A4
miRNAs TELT AL GEAE 0-20 d RN F TR miR-
150-5p BT PR 21 200 i AR 9T b 15 1Y, miR-96-5p W 5 1l 41
EAERA X miR-196a-5p TELL A0 AP s 55 , 2 4141
A R Bk miRNA™ T miR-145-3p H let-Ta-3p 1[5 2
LU AN MFFFR ) miRNA" AR R A th, o | 677
20 d JEERIN 1 pumol/L SNP S F 1 h 1Y I 21 4l 5 8 LA
T£20 d BIFLL ML AR LA BE R 22 Bk 23k T (9 miR-
5692¢ ., 145-3p . 3129-5p . 3591-5p ik LT, let-Ta-3p Fl miR-
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203a .654-3p 31-5p.769-3p FE TR (I 1,% 1),

NO AT LT AU S Hb 256, PRtk 3 4k 4UFn 1 3 &7
KRYThfE, XTAEIMANFE NO REAZ 1R 5 SNO-Hb & K &
ag=d IR TIQIIRES AN & 185 € N1 U e
FIFET- AR A (EANTE NO 75 %5 21 40 Jifd N 5 8 T AH ¢
B miRNA BT R RHLGIA R, (4R 5T, A4l RT-PCR
BRI W, BT B9 13 A 520 0 JA T4 55 A9 miRNA
TR ARZ AN 1 wmol/L SNP AN, 253/ T E R I, IR
VAR I WA H (R 2) . HEMITT 6B Ay 70 SNP
Ja T SNP AR LU = A 1 NO 2 a2, B TE ik
HMA BTG B 4T M B AR M SR RN NO it (H
WAL AN F 0 TR RIA . [AA miRNA
Z 521 g AR AF R i BL R R s LR s 3h 215 538
B 5hEEHR SR, —2% miRNA T HES 5 NO 454, 3
5 NO M558 B R NO & B 6 S0 I 7 M) NO Ak B, {5
FHARGANM T B A ¢, ARABUERI 4 R S5 HE SR
K I 45 AR JH T2 A€ miRNAs 30 H A T4 —3(F£ 1-2),
X JE: PR A R DR AR R 1 R 2 ok 22 SR A 7 0 1k
A H A = PRI BE P R B e S5 S AR I 55, 900 3056 RT-
PCR S5 T 48 [R] i 32 BI008 4G I 45 SR 1) S i, it 26
A7EALI miRNA 0T fE B A A 6 A 52 50 19 56 UF 7 1, 1X 75
B G G St — L BAIE , R R miRNA Y5,

25 EIR IRSMNA N NO A& SNP J5 £L40 i N AR 53 miR-
NA B[R E A 2L B X 52040 5 A T-A 51 miRNA
FERTCRW , PR RSN IGE MR B NO A4 520 5 2140
itk SO N i SR S B I N N - R R A1 U
o X R SLIGT BEAF M4 A PR SR SNP K i 2 35 2140
Jitdin I 5 SRR ) B e AR R TR R

& % X #
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RS WA /MR T b = — R DR BR 240 1/ AR Y A7 42
PRAT BT 5T

WG I AbBL KPR FR OAFE 4 R WER EIg’
(PR R e AL ST UMRIES A2 B S I BF ST, D)1 LA 610052)

WE.HW FERELIREAEE—AMERABEELIREERGEIREINRESL N, Hix XA
B /N 3% (PRP 3 ) A 400 mlL #7 8 4 i 4 4 9% 4 e /MR, 4 10-12 U(1 U 47 30 mL) ABO i & B & &y 3k 4% it
WRAFRBRA@MEE , EN— KRR GBI FRIRFGRA, T & 1081 (%) ;20 TRREAHR
e LR AR d1.d3.d5.d7 WE R R AL, 0 pH (A | i 20 30, /MR R & | i /D AR 198 4R 58 (HSR) | i /MR
W% & H1 (ESC) ,CD62p FAMER K FE M/ ATP &8 HEHMARLESET, &R | PRABTHENES
IR 8 /N AR B 8 2 LR /AR B IR 2 (86. T+1.6) % ,HSR(3. 87%12.75) % , Fl 4 & 40 1 4 (0. 1520. 15) x10° 4, 7%
W & fE Ar & /AR pH {8 \HSR( % ) A2 CD62p FH M5 (%) 4 %1 7 7. 00£0. 17 vs 7. 06+0. 16 ,66. 9612. 35 vs 63. 22
+8.26.28.94+14. 25 vs 31. 60+16. 77,46 & W IH B % 2 BB R £ % (%) 106. 2+£23. 5 vs 106. 5+20. 1, ADP+ ¥ F g £ %
SHBREE(%)104.8+19.0 vs 106. 5+18. 6(P>0.05) , [ & Pr 77 b 8] ty 7€ K | 38 & I 45 /N AR By & 30 48 A7 46 3¢ A
EAETNARF Al K AS(HREFEHAR) 8 pH 1 HSR(%) .CD62p (%) B ESC(%) 231 K 7.27+0.12 vs 7. 13+
0.21.62.28+6. 93 vs 65. 53+8.23 30. 27+9. 06 vs 34.45+14.23 14.28+2.01 vs 8.55+4. 12, b4 WiF B F S oy B &
% (9%)92.246. 1 vs 86.3+23. 1, ADP+ 5 L i 545 ot th B £ % (%) 4 93.226.7 vs 44. 5+41. 6, ATP(pmol/10" 4
M /AR) FLEE ( mmol/L) B % 4% ( mmol/L) 45| H 5.40+1.66 vs 4.97+1.01 .8.35+2.94 vs 13.87+2.97 24.55+
1. 53vs 20. 75+2. 04, £5i€ WM/ Z B A RREAME RN — KRR A @k MUEF R P RE RFT
AR E A B RARVE, T UAE b W R B R o NAR Y TS

BRI AR AT 5 3R A R AE /MR A R MR E S N E

hE4 S R331. 13 R446.1173 XHkERIRED ;A X EHES:1004-549X (2017) 6-0582-05

Function evaluation of leukocyte-filtered platelet concentrates stored in one type of domestically manufactured dis-

s
~

posable platelet storage bags He Zeng, Han Dingding, Zhong Rui, Zhang Xuejun, Li Shen, Zhou Yang, Li Weinan,
Sang Peipei, Liu Jiaxin, Wang Hong.1 .Institute of Blood Transfusion ,Chinese Academy of Medical Sciences and Peking U-
nion Medical College, Chengdu, China.Corresponding author: WANG Hong

Abstract : Objective To characterize the function and quality changes in leukocyte-filtered platelet concentrates( PCs)
during storage in vitro. Method PCs were prepared using 400 mL fresh whole blood by the platelet-rich plasma ( PRP)
method. 10-12 U (1 U contains approximately 30 mL platelet concentrates) of ABO-matched PCs were pooled and processed
with leukocytes filtration, yielding a total of 10 sample pools. The swirling phenomenon, pH, automatic blood count, platelet
aggregation, hypotonic shock response (HSR), the extent of shape change( ESC), CD62p expression, ATP level in plate-
let, glucose and lactate concentration were analyzed before and 1, 3, 5 and 7 days post filtration. Results The platelet re-
covery ratio regarding a single adult therapeutic dose of post-filtration PCs was (86.7+1. 6) % while the relative change rate
of HSR was (3.87£12.75) %. with a leukocyte residual of (0. 15+0. 15)x10°. The pH, HSR(% ) , and the CD62p expres-
sion( %) of pooled PCs before and after filtration were 7. 00£0. 17 vs 7. 06£0. 16, 66. 96+12. 35 vs 63. 22+8. 26 and 28. 94
+14. 25 vs 31. 60+16. 77 while platelet aggregation induced by arachidonic acid( %) and ADP+epinephrine( % ) were 106. 2
+23.5 vs 106.5+£20. 1, 104.8+19.0 vs 106. 5+18. 6, suggesting no significant changes caused by the filtration (P>0.05).
The biochemical indicators of pooled PCs changed as the storage time increased: comparing the samples of day 1 to the ones
of day 5, the pH, HSR( %), CD62p expression(% ) and ESC(% ) were 7.27+0. 12 vs 7. 13£0. 21 ,62. 28+6. 93 vs 65. 53
+8.23.30. 27+9. 06 vs 34.45+14.23 [14.28+2. 01 vs 8. 55+4. 12. Platelet aggregation ratios induced by arachidonic acid
(%) were (92.2+6.1) vs 86.3+23. 1 and aggregation ratios induced by ADP+epinephrine were 93.2+6.7 vs 44. 5+41. 6.
ATP levels in the platelets ( umol/10" Plt) , glucose ( mmol/L)

and lactate ( mmol/L) concentration were 5.40+1. 66 vs 4. 97+

doi; 10. 13303/]. ¢jbt. issn. 1004-549x. 2017. 06. 008
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I7 AR IR ARAE MBS S FY L 145 028-61648511, Email ; respectively. Conclusion The quality of the leukocyte-filtered

smile9918@ 126. com PCs which have been stored in the disposable platelet storage
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bags, meet the requirements of Chinese national standards,so this kind of PCs could be a valid source for clinical apheresis

platelets .

Key words : Pooled platelet concentrates ; leukocyte filtration ; platelet storage bags;platelet quality

WL/ INBR TR IR 45 9 5 5 S %) I /N B sk 2D B 2 g S
51 5 I REAS R P R S EEAEM ., BRikE
65 A5 T 098 i/ I8 S LA AL 28 SR B 194 1 /N A (T 8 SRR I /AR )
SRy A I A 1 R A I/ ISR A Bl LB S AR R I IR
of I/ INHR T SR A 28 K | T AR AR /N 0 L A
I PR K, PR A 00 ) 4 i A oL /DA 9 D Aol PN 5 3
JFERMR BRI, SR T 4 043 T T A A I 4 /IR B
e A O T 14 2 4V A 20020 1 e ki 2 A I, 8 ok 4 4
Y 838G i 0 ) 52 g K I/ AR TEAR, 1 % 1T /N
T AEA A I A SR =5, H R 2 AR R [ 45
PR G VAR 1L/ T 25 R ORAF T T 42 Bk 45, © T & T I
KR AR A 20 0 g | 22 LN AR YA A R /IR PR SR, S
BT MR A LEA SABAH Y RIEEAIUE 2 A/
TR A 200 30 8 7 A 1 A IR AT A% 7 i T o A
B AN AR AL IMRIE AEAS I — R L7 5 T, 2
TR /NI A AR AR R ORAE TAEM TR, s
TR X IR 5% P BAR , A 19 D 7= i) R DR A VR 45 1/ AR 1)
PRI &, BATH R T HA 1 R — kA LA
T/ IR A7 AT e 40 L/ N B T, BRARGE TN T

1 MBERFE

L1 B SER — R R 25 M /R I AE 4% (KF-
WEFP-T1/1 000 mL, 1 [5] B 2 Fh2 e 45 i i 58 ek &, DU 1|32
i BT A A B A W AR 7=, HES 160601 ) 5 i /N AR T B AR
( Nageotte, R A ALRFTUES B R A A s KA = RIR S
LHL(J6-MI, 2E[E Beckman Coulter) ; pH 31 ( FE20, Fii 1 Mett-
ler Toledo) ;4= 1 3l Il 240 il 43 BT 4L ( BC-5800 , TIN5t ) ; ML)y
MR AL ( AggRAM , 3£ [#] Helena Laboratories ) ; Ifil /)M 7 38 52
{(500Ca ,3EE Chrono-Log) ; HAMMIIL(FACS Calibur, 3%
= BD) ; TEZEEHL(TSCD- 1, HA Terumo) ; il /IMARFERE
(PC900h ,ZE[E Helmer) ; ifiFr{Y ( Eon, 32 [E Biotek ) ; V& I &
R (YB-2 78, REE 2 BUAR AR ) 5 LR = fb 2% &
% (Lumat LB 960, 7% [ Berthold ) ; B T334 & (8% ( Inspect
S50, 3¢ [ FEL) . Ifi /AR 38 46 5 3 F) ADP (#t 5 11-15-
5366) , /MR R EFE 7S FIRE (#E5 5-15-5367) , Iil/h
MR DR TER (L5 5-16-5364) ( 32[H Helena La-
boratories ) ; ¢ AR LI/ MR 2 A 2 11 2L 52 FEHLIR CD61-
FITC (b5 4155637) ,CD62P-PE (#t5 4197881) A ] 1l %t iR
IgG1 k isotype -PE(#t5 3354875) (2 [E BD) ;4% £ 5 W s
EER (585 AR1069, BB -84 4 TR A MR/ ) ) ; ED-
TA-Na,(#t5 20140113, [ 254 AL #0004 B | ) 5 45
B 2 i A (5 20150101137, iS4 25 I A BR 2
H])  ATP A7) & (415 122815160401, b i34 = KAEY
FARTIFERT) 5 4 M FLER I 5 3050 &5 (L5 20150410, Fg 5T
AR TS AT ) .

1.2 IR IML/IRIPRAE il & FICEE 2016 4F 6-9 H Ri#T

T MLV H 0o 36 38 i FE TR 100 255 R S s 4 55 i 3l 2 R 3 A
FE) RAEAIM 400 mL/ A (4 , SR & i/ I 2% 32 il 4%
AR /MR (PC) (60-70) mL/ (L) 42, i 3 12 (42 1 K%
ST ML BEOR ) (GB 18469-2012) , IR 72 4842 fik 45 A4
PRARAL, T S iy O WU v ] 2 25 B2 e 4 I Ak 52 Jor 46 2
TR HE, B 5-6 43 ABO [F) 7 {3k 45 1. /)M 1 0 T
B HLIC A 2 —yoMe il A 25 11 40 /N 77 4% Y T S 4%
H AR L ASROGEYT R (MRS 2. 5% 10" /48 BIIR
AR NS B /N AR S AR R R4 A AT E AR
FRLRIE A ML/ IRIAFAS R B S 0 B0 A 2 IR A 4
INB HESUR FAA T, 3 B T MR R, 20-24°C M
60 W/ min(PRIF 5 cm) R G R AF, 0 %3 U8 H S I /MR 25
i, T DR L JE S /MR PR AE d1.d3.d5, d7 BURE 10
L/ YRR 1M/ SR A, 3 308 0 A% 1 400 R o 4 A
BobOTE, W IFERL 10 B (4%) .

1.3 BB MES 75 150 Lux YEIRIRE T  DIfEIE # Ao
TE I/ INHR 25 R HE AT S0 T P2 A WA T B4, TR il /M
MRS 7= Wi B4 . 4050 F il /MR ERTE d1.d3.d5.d7,
K I/ KR A7 4% 8 O B R ARG TSI KT 10—
20 em, FREE S B M/ AR ARAS , 1 1 /MR A S R iz 3,
SR A WAL |

1.4 pHAEME K il /NIRIEAF 4S5 7 B 5 4% 4 i /N TR
B N BBURL/IMRZ 2 ml/ 48 450 B A0 IR
37 BIAS 12 5% pH E,

L5 Ii/MRAREIR5E (HSR) il &
PRI /MR HSR .

1.6 I/MCREDIREME B il £ = i /MR 2 ( plate-
let poor plasma, PPP) . ¥ IR G ¥4 il /M 3 000 g %50 10
min, PV ED 9 PPP; -2 4 A gl Il 40 M 43 B 4 314
{EL, FI T PPP AR G v 45 /MR A B 2 300% 10° /L, BV il &
S E)E ML/MRIM2E (platelet rich plasma, PRP) , [/ ZR 4
U PPP AE 28 I XF IR 6 225 L PRP {8 ARG 9% 1L 6,
b IMARET,37°C T 5 min A 25 pL BURF], KN 5-
10 min FREM R MLTER, ic s/ R ML, It
{3 AT A HemoRAM A4 T35 il /M e KRS, 4351
Kl T i/ MRAE 100 wmol/L #HF — 8 + 150 pmol/L ' I+
BRZE LA 5 mg/ml fEA PUISFRVE FH R B AR TS 1L

1.7 /MR CD62p FHME RN E SRSk 6] ik, Rit
Rz i /N 10 000 /48, B I U A0 SRR A3 153 BRI %
1.8 [M/MIEZZRE 71 (extent of shape change, ESC) il
28 1.6 J7iEH 45 PPP I PRP, WZHX 500 wL/45#8 4Kk &
AP AT A reference 07, 55 T EL 500 wL B ARK
BAPLLARRP A sample W7, I LR, (L5 O
FER 0, W3 SRk M L AU A% 500 pL PPP 1
TP, T3 T% (PPP) = X; #5354 PPP 1Y L (AR B,
%645 500 wL PRP A S LR, it 5% T% (PRP) = Y ; TR 5%

SR S 1 ATk A T



- 584 - v [ i 1L 24 2017 4E 6 4 30 %545 6 3 Chin J Blood Transfusion Jun,2017,Vol.30,No.6

A 500 pL PPP Y L AR A reference MR AL, ¥5 25 A 500
wL PRP B9 L AR T sample JURAL , 2407 K large £4, P85
A T(PRP) = 100% )5 , #4057 8 2 small #4{fi T(PRP) =
30% , B2 7E PRP FliIA 0. 1 mol/LEDTA-Na, 5 16 pL, &
FAXAHIBAT 15-20 s i RFOCREERME, FEMA 1 mmol/L 1
ADP i W 10 L, ic 3B E AL AT=aT" |

ESC 540 Eppp = —log(X / 100)

Epge = —log(Y / 100)

E gupe change = ~1og[ (Y={a(X-Y)/100})/100]

ESC =[( E shape change "Eprp ) #1001/ (Eppp —Eppp)
[E:-log(T%)/100,X:PPP (% Y6 R {H, Y. PRP B LFR
{H,a: A ADP J5 BB R A KA ]

1.9 Ii/MR ATP Skl LAA 8 & e K R 5
ATP & 52 4055 BB 1/ INBR AN B8O B2 9 ATP ¥ B ( wmol/
10" AN /R ), A 5 ATP K77 & U A 584

1.10 il /MRFLER R RN SR 4 LD 35 &
TR AN 2 R A, AR e S R S U R
L1l Jfi/MRIESIEE K 20 pl 0. 1% 5% - BEE RN EP
I 400 L R A W8 i/ MRFE S FESME ST ,3 000 ¢ 25
0> 10 min & LV, A 700wl PBS AT UTTE AY I/
M, A VU 3 WJE, W HUL/IME 200 WL i INFE 7S FLAR 5 5
WA R A FREMA 2 mL 2. 5%% B3R ,4C T
FE 2 bk /MR =8 R L, B % 25% .50% .
70% 85% .90% . 100% [ & £, B2V T3 % B iR Bk, ==
TRHCE 12 h 5T, FERWEA IS F A s IR 1
OB, B R HOR AR X3 000,

112 SEifaer SR SPSS17. 0 Seit2fa it it=# 4k
PR DL M PR (s ) " Fom , TRA TR AR 1L/ M %
HIJE AR ECNT ¢ A5 TRA VA8 I/ MR PR AE A [R] s ] S04
LR BRI 27 250087, P< 0. 05 NEFH G H#E XL,

2 #HR

2.1 — P 2 A g MR AR A I bR AL AR TR A
WedR M/ GEPRIE R 2E 1 A AIARYT & BR A VR 46 1
IR IR AR A R IR TS (86. T 1.6) %, FlAx 1
MIEL (0. 15+0. 15) x 10°4~/42 HSR (3. 87+12.75) % , 155
FE P AR S v ) R 8

2.2 — R 2 AR AR T AR A% 08 I A0 B R TS TR
GHGR /MR BT R AR L WA 1,

2.3 — WM 25 AR /N I A 4% v (9 VR B v A I 1N
WA FRAERT [ P BT i AR i ol W3k 2,18 1,

3 g

AR LRI 7, — UM FH 25 1 A /MR Y A7 4%
EAT I A0 L IE 2 AT RIOIERR TR A W A it /N P A 4a
FIA AN <2. 5% 104, il A AT AR R BEoRk 1 &
ok 14 20 BE A S0 S i i 5 | & ARV I 22 VRN | Ui/ MR
TR TR AN B [+ B U2 g 140 B E AL 4G I A
PR 22 4, A SR A P A P ] st A 21 /IS Af Y [
R AL R BE A AR, HSR \ESC 25 L) BE 35 Fr th 42 14 41 B 1 31§ Al

JE B W R (P>0.05) (K 1),
R IRAUAR MR IE R A ATT 5 R A 1 O

(x+s,n=10)
pH 7.00+0. 17 7.06+0. 16
Plt (x10°/L) 900199 806+187 *
Z4 (mlL) 30664 297+64
MPV ({L) 8.4x0.3 8.5+0.4
PDW 16.0£0.2 16. 0+0. 2
1E BT WBC (x10°/L) 0.35+0.27 /
HEF G WBC (x1084) / 0.15+0.15*
RBC (x10'2/L) 0.01x0. 01 0.00+0. 014
HSR( %) 66.96+12. 35 63.22+8.26
AEE DUIRTR (%) 106.2+23.5 106. 5+20. 1
ADP+1F FIRZ (%) 104.8+19.0 106. 5+18. 6
CD62p (%) 28.94+14.25 31.60+16.77
ESC(%) 17.40+3. 45 18.05+3.71
ATP ( pmol/ 10" AN 1L/ ) 5.55+0.99 5.72+1. 14
FLAEZ (mmol/L) 6.57+2.18 6.81+2.61
HHETHE (mmol/L) 25.23x1.60 25.09+1.70

w5 AN DERT FLEL e {5050 14. 455 4.110,P<0.01; A 51
A ML S AT HL#E 1 =3. 159, P<0. 05
FT2 UM 2 ALY A A TR A R 4 1L AR

PRAEAS [ s (o] %) o £ A2 A (%+s,n=10)
d1 d3 ds d7

bV H H H H
pH 7.27:0.12  7.2420.18  7.13:0.21  6.86x0.33*
Pli(x10%L) 758+192 775+193 7424185 692173
MPV (L) 8.5+0.4 8.8+0.4 9.0+0. 4* 9.5:0.6*
PDW 15.940.1 16.0+0. 1 16.0=0. 1 16.0+0.2
AELE VIR (%) 9.246.1 82.2+47.9  86.3+23.1  63.5425.5*
ADP+ ARZE (%) 93.246.7 57.3£30.7  44.5+41.6%  25.7+32.5*
HSR(%) 62.28+6.93  70.91x10.66 65.53+8.23  58.71+22.17
CD62P (%) 30.2749.06  28.75+10.84 34.45+14.23 37.06x12.88
ESC (%) 14.28+2.01  11.06+3.25  8.55+¢4.12%  5.14+3.74*
ATP (umol/10'"Plt) 5.40£1.66  5.08¢1.20  4.97+1.01  3.99+1.22
FLER (mmol/L) 8.35:2. M  13.24+2.93 13.87+2.97% 17.97+3.42*
WA (mmol/L) 24.55£1.53  22.65x2.10  20.75+£2.04% 19, 12+2.40*

# SRAF d1 LS, F S0 4. 1197, 033 7. 842 ,10. 540 .,9. 963, P<0. 05 ; *
SRAE A1 e, F A K 3.794 . 8.602, 4.785,8.594  13. 158, 16. 496 ,
13. 249, P<0. 05

a

abed G52 — YO 2% A i /AR P A7 4% R

BUAR M/IMRPRAT d1,d3 . d5 47 BRI
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FRIE] R T 1 40 A 53 2 LAY DR 5 B, o1 DR (AT FH SRR 1 /AR
BB A 5 (E B 6 S A A I AR 1 /I Y S fi 3 L
SE AR L /N G R A LA R I R B — T, A
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BL-Mur 5 &, 0-Mur #2020 8 Mur 308 57 &, 3 0 A7 A K B B A % Bk 3 (SPIA) fi &, BBR A4 &
At % EA W Hi-Mur 48 ], 5 0. 14% (48/34 419) , H & 1gM 5 79.2% (38/48) , IgM+1gG & 16.7% (8/48) ,1gG &
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R RG T E 66.7%(70/105) ;#3507 o 1l X ik fn 2 Mur 7 7 1 AL ;SPTA BUK M 2 541 0 A7 A& F 4 i
4 FlH-Mur, 2518 SPIA 7 LAY tH 37°C 7 14 4 B I IR & LA 40-Mur, )~ AR 3 IX ik A 2% Mur i 2 500K 307 &K &
A 28 T RhD i B G0 08 & A, 7 A G0 A B e Mur PE OV 0 2 47 40 8, BF % a3 3 R A
Mur if B2 % A6 6, DL#E — 5 3 & fr i e 0 % Ak

KR  Mur i A ; Fo-Mur; £ #0504 07 2 5 B A8 %72 R TR 36 ; Mar 6 A i AL &

hE 4 2SS .R457.1"1 R446.6 X EkERIAED : A X E RS :1004-549X (2017) 6-0586-04
The investigation and application of Mur blood group antigen and antibody SUN Ainong', DUAN Shengbao®, YI
Feng' | LIAO Yanting' , DING shaohua®, ZENG jinfeng® , HE Ziyi* , GU Jinping’ , ZHONG Zhanhua® , LI yong®. 1. Zhongs-
han Blood Center, Guangdong Province, 528400, China; 2. Suzhou Institute of Biomedical Engineering and Technology,
Suzhou, Jiangsu Province, 215163, China; 3. Shenzhen Blood Center, Guangdong Province, 518000, China; 4. Dongguan
Blood Center, Guangdong Province, 253000, China; 5. Jiangmen Blood Center, Guangdong Province, 529000, China; 6.
Huizhou Blood Center, Guangdong Province, 516000, China. Co-corresponding authors. SUN Ainong, LI Yong

Abstract; Objective To investigate the frequency of anti-Mur antibodies in the population of Guangdong province, an-
alyze the properties and sources of these antibodies and establish Mur blood bank for clinical use. Methods Anti-Mur anti-
bodies were screened by the saline agglutination test and the polybrene method in microplate. Mur antigen RBCs phenotypes
were detected with anti-Mur antibodies by the saline agglutination test and the polybrene method in microplate. Part of sam-
ples were detected by solid phase immune adsorption test (SPIA). Results 34 419 samples of blood donors from 5 cities
(Zhongshan, Shenzhen, Jiangmen, Dongguan, Huizhou) in Guangdong province were detected and 48 cases were anti-Mur
positive (0. 14% , 48/34 419). The proportion of IgM was 79. 2% (38/48) , IgM+IgG was 16. 7% (8/48) , IgG was 4.2%
(2/48). There was no significant difference in anti-Mur frequency of blood donors among the 5 cities, so did anti-Mur fre-
quency between the patients and blood donors. The total positive rate of Mur antigen was 7.24% (208/2 872), including
7.31% in blood donors (128/1 752) and 7. 14% in patients (80/1 120) (P>0. 05). The Mur positive people i were all Han
people, 66.7% of examinee’s native place were in Guangdong. We established Mur blood bank. Four cases of anti-Mur were

detected from 2 541 blood samples with SPIA  method.

doi; 10. 13303/]. cjbt. issn. 1004-549x. 2017. 06. 009

ATR iRl - 1% - T :
;i;?;EZOLI]—;”(;Tjj%z;;{I@Eé?’Elg‘Ag(gz(‘sl )9;;132_{'; ’%J’QE degrees, and they could be detected with SPIA method. The fre-
FE T BFST A 00, 3 S N S 0T SR8 2/ R R i G 2 9%, quencies of anti-Mur antibodies and Mur antigens were signifi-
L i . 0512-69588315, Email; szliyong @ sibet. ac. cn; v % 4R
(1962. 11-) , 53, FATHIN, 322 A S 4 ot == 1 38 1 98 27 B A
IS BE AR 5T, LG :0760-85119399 , Email : sunainong8@ sina. com

Conclusion Anti-Mur antibodies has clinical significance at 37

cantly higher than that of anti-D antibody incidence and RhD an-

tigen negative blood types in the population of Guangdong area .
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Mur blood group should be examined and Mur positive panel red blood cells should be used in irregular antibody detection,

in order to improve the safety of transfusion.

Key words : Mur blood group ;anti-Mur ;irregular antibody screening;solid phase immunosorbent assay ; Mur blood bank

— eI\ Ay 55 B I R G A o B LT R e 2 ABO Al Rh
MR E T SEAE SR AT 56 Mur 155 | E 38 G Mk 40 A4 4
LS RE A BB A LI 5 BB 2 i 210 Mur 28 T
MNS [fil ] 22 45 H' Miltenberger ( T #5% Mi) MR 5N A 1 FRapJR,
TIEF E AR R 25 RhD BT ARE, Mi L7 R 54
H[A)3 3d — 2Ry S M E B I IR PRI R TE— A, BT
ST DS 32 R, B RO AR S, Mi IR A
THRTE A 11 F T8 (Mia, Vw, Mur, Hil, Hut, MUT , Hop ,
Nob .DANE . TSEN  MINY ) (3R 3k 4H &, 5L Bt MNS 1fi B4t )5
PR I RO 2 1 (GPA 1 GPB) f3EK ( GPYA T GPYR) Kt 58
A5 S8 GPA Il GPB HE N sl S H A r F A 2 AT,
L RUBE AR 50 T DA 44 58 B PR 20 40 b 4 o ok
Mur Jfil 21 % A2 45 3 76 N AR, 76 45 78 W 1R RN B o 4
AR A 6% ZEEACH 9. 7% . TR YK 3% , RIRETE
TR R T AR U, AR USRI 15 75l XA B P i) ik
BT 6.3% 7%, T Mur L84 BB A SR8 R R
M Mur i BYH A K BB PR SO [ R, % T, B
XS AR BRI = A b DX (T ARER =) iy 5 AT mik
NS T H0-Mur 57725 TS5 08, I 2 28 17 11 AR 5 08 I B IR 560
(solid phase immunosorbent assay, SPTA) M PT-Mur 19 8] 17
P ER T HL-Mur I K 32 3, TR b 4 ik il 2 0 2R 3 Mur
PR & A S5 BUARIE I T

1 XN&5FH%

1.1 TN E 1) Pi-Mur R AIRA 1 H 2014 45 8 H
=2014 4F 12 J, 77 RAA T BRI, R5E BN 5 i
LI (B 0 ) /Y 34 419 44 Wk il 25 i ke B e
65.4% (22 511/34 419) 4E 18-55( i f 35) %, Kb iy
WHRIM A 5 63. 4% (21 820734 419), 2) Wik IfiL 2 F1 8 2 4i-
Mur HH M Mur SRR R AS BRI AR AR 3% B 2015 421 A
-2016 4F 7 A, "PILTE e s i 5 368 4% ik i # imAf , 53 44
i 64.4% (3 459/5 368) , 4y 18-55( i 34) &, Hpy
UCHRINLE &7 62. 5% (3 355/5 368) ; B MBbRAK A R
W AR B B L i B e 3 010 #lT 12 M B iR
B 45.1% (1 358/3 010) , 4Fi 18-60 (T 7 5k 46) %,
k41 5 mL/ () 13 (EDTA - K, Uk, B0 5 ik 56 )5
FIRARA) ,ACIHAF , RENG 3-4 d EHIRE

L2 FERAFESMAE  AVEDT-Mur 30570 (L e i s
SR A5 TR AB B4 -Mur, 28 52 3k ] [ B 1 7 2 b s
I a4 5 B A R SRR S A B -Mur, SR 1gM/1gG TR
AR ) R0 LT A0 AR SR AR Sk [ 9] 7 ikl 4
SAN FULT 40 A P F7 9, 4°C PR A7) s Mur BH P 23 40 B 357 (
Pt-Mur JAH L O TR i 25 o 0 3 ) 5 2R 3 Wic il 5] 2 FROCHR
[ 10777 e i il e SR 8 e = 46 9 3086 ( TSPT) 570 & (k5
20140715/ 20150911) , S EERZ J5L kL (5 SHBD7011V) HH 7
[ Sigma 2% F) A4 7= 5 SPIA 57 & (it 20140721,20150710,

HRARLBE I M A W B A TR R B AT T ) 5 % A i (S
20145703/20145706/20165705 ) |, 2-%i % £, B ( 2-Me, it 5
20147701) . 1gG #i-D (45 20140501 20150128 , 20155101 )
(LAY R 2 A R TTAT A A ) s Prsk R B S <
(41t 5 14044. 01, 14131.01 . 15110.01) ( 7§ Bf F Diagnostic
Grifols =) . 96 FL. U B4l (#t5 CR20140511, 75 M
ALY TR R ) 512 mmx75 mm BEHS 04 (4t
514110 TIPS B IR B A T . 4 A 3R (ML-
STAR-8CH) 4= H g it /3 BT ( FAME-24/20) ( 3fi 1= Hamil-
ton A F]) ; B W #F ( Finnpipette, 32 [ FE 2 QIR ) 5 B bR AL
(Sunrise, Fii+: Tecan) ; #&7%1% ( Titramax101 , 74 % Heidolph) ;
Bl (KA-2200 F1 4200 B, A AR AR T ; £ & .00
(DG232 # PHHEFHZE 10 5 S e 3 % (HW37 AL, il
HEBHAFUES A RA A .

L3 IgM BT RHus A 1) i AER K 2530 wL AR AR I
HaRIRH 5 20 WL WFI S 4% A AR A IR A, IR 5 A
FIRAI60 5,120 g B0 1 min, WUEEEE 5L Y IRBEAE &5 B
R, 2R, 2) Tk ik B A ek [ 10] 5 ik
Y&, 1gM/1gG Fi-Mur 5 Mur BFHEZT 40 S0 A A BH A % HE
1.4 TG HUAK 1) Sl A R Bk . bR Ak ik
SERLGE , TR RSN AR, PRI AR ES T4 5T 100 wL/AL,
TRAIEFMA 30 WL BEEMR , Titramax 101 237 {3 I 4 £43
FEVRA) 1 min, AfEH 4200 BIZ.0HL ELL 120 g 2.0 1 min,
F¢ LIEW (B 30-40 WL WEAK) B BN s S A 30
wL F B (resuspending solution ) , & AN L T 5 5444 R
P PV EREE R RO B 5 o PR N, 2 O 2 & TR RN
BHAPE RN, 2) A8 BBERe Ik  Hie A g R BERK TS , Bl TSPT k45
PENT . 1gG H1-D 5 RhD BEELT 206 557 1 Sk BE X FE
1.5 THEEEECRYE AR TR A A ERAE

1.6 SPIA ¥40-Mur ffids  HSCHR 1] 536 450E B R R AR
37°CIEE MPERIETE FAME B /M N T,

1.7 Hi-Mur &AL S Hi-Mur 72 FHS% bR
AR FERAE OB P R A SN 2, A S Mur
BL I BH M 1% 200 L 42, 558 R He-Mur, #5 1 5 38 5 o Ath Mur
PUIF PR 40 e 42, U6 A AT B A0 & oA TR R pu ik, B AU
RN L

1.8 Sit77s: W EXCEL2007 #Etdgs 224047, it
B EER IR P<0. 05 HE S A G35 X,

2 #R

2.1 BRI S Tk AEEDT-Mur A58 B 4320 A
2.1.1  $Hi-Mur B3R 5 i Ek LA A BEHT-Mur B FHPE R

0.14% (48/34 419) , 2% Ik T3 ik L 3 $L-Mur S0 F AT (P>
0.05) (% 1),
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R RS R AFEDT-Mur SO AGI4S

FR:4 ki RBH
(%) n HEE(%)  n FHEE(%)
T 11726 16(0.14) 11726 144(0.12) 11726 16(0.14)
I 9218 10(0.11) 9218  10(0.11) 9218  10(0. 11)
REETT 3838 7(0.18) 3838  7(0.18) 3838 6*(0.16)
YIH 6017 10(0.17) 6017 10(0.17) 6017  8*(0.13)
HMMH 3620 5(0.14) 3620 5(0.14) 3620  5(0.14)
il 34419 48(0.14) 34419 46(0.13) 34419 45(0.13)

A 2 BIFE-Mur SRk TE IR 4, 0 R M PLBR TR (UMORE S I R A
TEVE; & 3 BIT-Mur (LR A TG 98 R e v PRk 2R 1 ok v
R v T T
2.1.2 Bi-Mur 4325 RS9 48 BlHT-Mur PR A 5 B
PLSEEERY 8 ) O B Mur [H: 21 40 2547 BE 4 I, 4 2-Me
AEERE, DAER KA 1 AP ER R O O A R R A IgM Bk
& 79.2%(38/48) IgM+1gG Fiik i 16. 7% (8/48) \1gG ik
07 4.2% (2/48) , G 1T Eh K I (1M, IgM + 1eG ) FL 4 5
95. 8% (46/48) ; Hi-Mur 4t 1-2 4 12 f5] .4-8 £ 24 i .16~
32F 10 il 64 2 B, Zead) AR A FE AL, Bi-
Mur 54 =8 B 24 By ki #1020 FRA7 , R A IR RS2 5%
2.2 HRILE AR E P-Mur 550K H K H-Mur 6 W 434
T RIS I 345 3 ), 6 foe e E 7 1 AR SR 0 ek b e Ly ik
L5 0 B BT T -Mur 07 25 25 32 L35 . — 3% B -Mur 513
FHIE (P>0.05) (£ 2) . Xt 13 ZHi-Mur FH: #4568 7 7 1]
P2 T 8 A 62%(8/13) A HPEE 5 A5 38%(5/
13) , Horp 3 Ak A i dr R st 2 44 B E A i sE

T2 il X R L R A HT-Mur (AR A T 5

PR ki R
(%) n BHEE(%)  n RS (%)
WkiE 5368 7(0.13) 5368 7(0.13) 5368  7(0.13)
BF 3010 5(0.17) 3010 5(0.17) 3010 5(0.17)
41 8378 12(0.14) 8378  12(0.14) 8378  12(0.14)

2.3 Il TR ATE Mur L7 JEA5 R A K Mur 1170 fH
HEHRA O 2GR

2.3.1 Mur PiSEAEE RANESC-Mur, DU AR R K BE
MU A I TT 2 872 3 (1 752 kI & Al 1 120 4 B ) 4@
A LA Mur B - BRI BAYESE 7.319% (12871 752) ,
FHM: % 7. 14% (80/1 120) ( P>0.05)

2.3.2 Mur MAAHEZEFE MK LR 1752 28 Mur 1 #
B2 A BRI v BEALIERE 1 435 44 (B 931 & Lotk
504 24 ) ARSI 45 SR AN AE O HERH 53 BT - Mur B 105 441,
BRI BEYE SR 7. 7% (72/931) | PERY BHME SR 6. 5% (33/
504) (P>0.05) ;38 i IR S AT AR S B0 A M5 B, B
NP AU, Hoh T R FE 5  66. 7% (70/105) (AME §5 B
i 33.3%(35/105) ;LT £ 53 7 36. 2% (38/105) , &= K
LA

2.4 SPIA h FHFHi-Mur A ML UR B FE A AR o, 3k 5%
2 54143 il 3R bR A, Fe Pk I & 901 £ AR A 1 640 17, SR H
SPTA F A et M FRBEE T, 43 A Hh 40-Mur P2 4 )
DMEGEER K FIBTER R vk 5 A, 2 B 3K % M 1M ik, 2
BiR 1eG Bl , B8 37°C hAa TEHE

2.5 Mur [ 5 [F BY i ifn 55 8k 2 Mur 55 1080 28 A 7
2.5.1 Hi-Mur BFERIML AT S b & BE R 5 4 -

Mur AR &2 324 T ABO [R5 Mur 1fi. 9 BH M 19 28 UL A,
AHZSHR 1M 20400 2-3 U, 55 TEAR B,

2.5.2  Mur FiA MBI EE RS S50 AR L A A A A
AR AR E Sy T A I T ABO AN R AR 1 B9 Mur 1%
JiE, LD AR T T Mur BF 1 32 1 38 A6 %6 1l ) 80, 1 2 0k Ry
St R A i LR AR 207 B2 T Mur BRifiERE AL 710

3 it

Pi-Mur J&F Mi I B RFEHUR, A 38 LR, Hi-Mur
WERf S LA R, T B2 2B Mi R A 2T i, DAHERR
JEAIRAT T Mi BRT 5 H AT i A A B S HLA
WG M PEARAE Mi REZE AR, ™A% SR Uk, 1 5 Mur 2140
SEBAME 5 AE Mur 214086 2 BA M BN A I 3, R & T -
“Mur” (AT RETRA Mi oAb ifd) [ Bt A 41 AR v 0 A5
HH e Y S HA SCHR RS AT -Mur 2500 8 FH0-“ Mur”

(1o % [ 93 F L0 T A I 3 X RD 70 R T AR i A 5 SR,
KITE 2 Hb 3 4750 24 K 1 H, RhD BH P 5 0.28% (97/
34 750) ,47i-D BAYE & 0. 006% (2/34 750) , R4 FR =fMHIX
5 HTER AT A HT-Mur BLBHPERR 0. 14% (48/34 419) (£ 1),
FEARTRIET B, v Lt DX AR ol 25 0 A 3 pE-Mur BHPE 3643 531
0.13% .0. 17% (P>0.05) (3 2) , P PH AL SR 0 55 8 5 Y
M AFEDC-D MR AR, B 2 i FR AT R % v o K it 25 ik
JERBUBLIA (TAD) 554, TAb BEE HPHE-Mur &5 0. 11% (15/
14 210) ) FA YR 1L & Hh4-Mur BAEZRAHAT

S 1 Xk e LR I A R B -Mur PR SR A & B, T
PRI = A L 2 405 e s TG 3, A B IR A9 N TR BE-
Mur'®' &8l ABO I B A FE-A Hi-B KERTFAER . AN
BEYL-Mur %, F 8 0.21% D70, TN 0.20% "
0.32%"" s Pi-Mur ARG H 5 R0 S 07 ik B0 v RS S v
5%, Bakhtary %5V ZERF S T R e (9% B 5 IR, 26Ok I
W B ILA P-Mur F30098 £ JLIEHR (HDN) &R R = .
HRFRATELL SPIA M T Hi-Mur 5 2 45/ & LR fi
(KA AR 37°C 7 R4 7 4 F sl &6 N kAT,

AR PL-Mur AP AR T — L3N ARAE (O 1-2) 3, 4
S Mur 55 BHA: 2120 BRI PT RE 2 R , 0 — 2R
BL-Mur {CAEER 7K Ry H 17 58 8 B 12 RN B R AR R
W H AR K AR W - Mur B A 45 AN S A — B (R
1), XAEFAAE TG Hi-Mur HAE SR %8 M vk sl Bk 8 A 5
JE At T 7K 72 A A (R O M 1 TG T T I B R bR AR
HEM W] RE TR EE NG R T KRB INE T4 S 5 RN, bR
Fis B, M HUER 2 P e v 41 4 M e DR 4 B 17 e 400 37°C
i E A D R AR T AR 1M BUiR 5505 N, iy RS

] PR 1) 45 . Mur HURBRPE R 22 R, N = R R
B3k 22,65 %o, BNV BUBAR Z 1. 5% 172 ARg il
MR AR E Mur PUR B BH M % 7. 24% , ok o &
7.31% , 8 7. 14% ,Mur PURLETR L2 | 3 K AE 5B Lot )
Py R A R ICH i 25 5 (P>0.05) , H 2 Fi AR Mur 3T
JRUBR PR 1 B B 2 24 Hb RD BA M 0. 28% Ui %, 5
Ab AR T Mur M%) BH PR35 DU, B RS8O T R
BL(66.7%) . A W57 8 K Z 32 ZEEE E A 30 AE ] TAD
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RHBRL1H 0. 2% (14 095/610 2361) 2 . W T N ik A4
FUREAHT-Mur A5, BT RBSEBR 1Ab B4 >0. 2%,

F T T T A A B S R Y B -Mur HERE, R
Mur B2 A A2 s Mur 1505 HDN K B JLoK e 95 1
57 B VIAH 56 A8 T (U R R U7 ) AR Mur I 8
BRSO B A 0-Mur & 2E s , i A LE o [
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B RIKAS JRANE | BRI 2 SEES % Joyce Poolel)

2 % x o

(1] BORLr, X4, A 45 5 L i e 4 2 iz 3 fBiI 0t 2%
PU-Mur FTAFFERYT. NFE,2009,4(4) :572-573.

(2] JEmiAD, #EvesE, £, 5 Pi-Mur 5B LB 0 1 41015
VRH 1fiL 5546 56,2009, 11(2) : 180-181.

[3] s ARAT-Mur FRAE S B OH S R i B X IC 1 — 1), o [l 4
1435 ,2015,28(8) :1058-1060.

(4] JHEESHE, S, HHIEE. 1gG Hi-E G I IgG+IgM $T-Mur 238 X
ARG I3 bk g BE 27 2% 7, 2016, 37(3) :336-337,339.

[5] Bakhtary S, Gikas A, Glader B, et al. Anti-Mur as the most likely
cause of mild hemolytic disease of the newborn. Transfusion.2016,
56 (5) . 1182-1184.

[6] FMEAR,PNIZEE, 2555 Miltenberger IfiL %Y 22 5] F1 Mur( MNS10) IfiL
BB ORI R3S S b [l i i 2% 35,2010, 23 (5 ) :403-406.

[7] WeiSS, Sun AN, Ding SH, et al. Mur (MNS 10) screening with
a novel loop-mediated isothermal amplification assay in Zhongshan
China . Transfusion Medicine, 2016, 26 (3) . 215-219.

(8] FNEA, BN, BEHA I, A5 AR Mur I 044 1) 45 5 FSE .
i 2% 75, 2016529 (12) : 1327-1330,

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

INEA , FRHE Al % | 45 SAN A 3% TR 3% AMA X 1M 78 1f,
T A R . T [ BE R PR 24,2005, 12(12) £ 1662-1663.
Brecher ME, Combs MR, Drew MJ, et al. Technical manual, 14th
ed. Betheda: AABB Press, 2002 . 629-630, 690-691.
B, FaoMy, T/ 4E 45 Miltenberger % 4t $iT-Mi®* X $i-Mur
ARG 11 S 2 TR O 552 6 B AR i s 7. b I i 1 2% 3, 2014, 27
(3) :248-250.
XL PNEAR TR IR, A5 Mur 1l %43 F-12 Wi J5 1k 09 2 37 5
FH. R i 24,2009, 22 10) £ 793-795.
T B, ELME, SF OB RO R RN R X Milten-
berger Il B4 AN Y 2500 5T . v Bl 10 2% 7, 2013,26(9)
955.
JAUR, B RT O 45 TR DU AFE Miltenberger Il 78 4 25
IIPT ZBERIR 24, 2014,49(3) :313-315.
Wang HM, Chen YZ, Duan SB, et al.Characterization of a novel
microcarrier using magnetized red blood cells with terminal alde-
hydes . Analy Lett, 2016, 49 ( 6) . 768-777.
FERGE ARG 2T A5 2O b DX T TR I Mur 102 A
FRIE ML R 2435, 2016,29(2) £ 137-139.
RERERIT, 7™ R U | AR SC. 3 B HlL X, Mur BT )55 B -Mur 55132 34
2. E 2 R, 2010,23(3) :218.
B, W PRNI, W I, 2. KODE % AR 81 21 40 fitd 77 Hi-Mur 75
AP T K Mur RGBT ST Bl R 2 2R 7R, 2015, 15
(2):174-177,181.
SRUNG, VLA, ARG, 45, b R 2 AHE Mur 1l 55T 54346 B
G F BB RIS v 4 1 2k, 2015, 28(8) :997-1000.
P BIGI, FUR ST PR R A 1L Mur B Y 9
EWFT. P BERIR %441 ,2010,27(6) :962-962.
ZERAAE AROL BE S DU DUBARE Mur ST IR 2 I R
L9302 2% 2 (o M 546036 ) ,2015,28( 12) £ 1078-1079.
Chen CX, Tan JZ, Wang LX, et al. Unexpected red blood cell an-
tibody distributions in Chinese people by a systematic literature re-
view. Transfusion, 2016, 56(4) :975-979.

(2016-09-23 it f ,2017-01-30 & 101 )

ARG B

(leREmERY WHEEE

WA AR S B BER AT IR PRE " LR 11 45 (1998 4E45 4 1]-2009 45 3 1) 23t 65 F LT 1y
Il R M ) © 7 2010 4F 9 7 i, AV IR 8% 808 F2 45 | I P9 2506 60 44 il 1L G438 A 1) 6 2, < I DR %
I TIAT 10 RAFITRZZ BLE UG, SR AR 1A SR, AP P28 4T, T i s PRl L P9 5 TR TR, o =2 A%
A5 R AT 002 5 8 A X IR SCRE AN FEAB T MR 5057 I AR B 1 T 2 2 0 PR o B9 SR, B2 v
PRA A5 R RS TCRAS o WGITT I, A 46 T, HIE I FEL T £ 028-61648584 1% 11 . 028-83373857 , Y5 Hhudik » ( Hi

B4R 610052 ) U148 SR T AR = PR — B R R 22 T Ik
R H v A 5 AR B R LIS R TR B AR,

AR 26 5 (R R I A ) 4 R RS (I YK



- 590 - rh El I 2435 2017 4F 6 45 30 455 6 W] Chin J Blood Transfusion Jun,2017,Vol.30,No.6

V8 22 1 DX Rk 0t A E MINS I 2 356 PR 22 25 1 F 5

Gig'? R B OLKE S mE TEmS
B RAF PR SR PR A IR ) S e o A B P
2.7 22T T2 K53 VRYITH L 54 DRV L)

(1.794% 710061 ;

FE:BHN THEZHMREXAFMNS WA EFNLSE, ik FILEIR K E E L3 Xt A2 2000 A) 47
du A, DA A 7 F 25 R MN AR Ss R LA [ B 4R AU A o B9 DNA, xF i B4 & & A0k 2 B GYPA B9 & T (in-
tron) 2.3 XM E F (exon)-2 5§ GYPB ] exon-3(B4) J7 714 J& M J7 s AT A 4L A BF MNS S 2R 8 2 S WOF 5 T
Bl X ABE MEREAGHRILELE, R KAABEWMN S hAMFEFZASEANFHAELER T4
— B, Hd M NS s EEAFELF K 0.467,0.533.0.053 A 0.947,M° M" A F A % 45 4 0.415 1 0.052; A 4L A
BEMEEEAWMEIL 5T FE I ABELRE ;GYPA intron-2 B4 59 5 60 LAk 4N T, & 4 & H 20.5% (41/
200), 41 TR X pkif AB MNS B A FAA L A XA 2 S T A BT AR X IE KA ¥ 63 H
URTT A RB R FRERDSTEWFNT R,

REIA MNS MLk L T %5 GYPA;GYPB 2 % A M

RESZES RA5T. 17(241) Q754  XERARIARD:A  XEHS:1004-549X(2017)6-0590-03
Analysis of genetic polymorphism of blood donors in Xi’an based on the MNS human blood group system PENG
Jin'* | LIANG Yanlian® , XU Hua® , FENG Qiuju* , ZHONG Nannan®, YIN YAN* , WANG Junyang'. 1. Department of Patho-
genic biology and Immunology, Xi'an Jiantong University Health Science Center, Xi'an 710061, China; 2. Xi'an Health
School ; 3.Shenzhen Blood Center; 4. Shaanxi Blood Center. Corresponding author: WANG Junyang

Abstract: Objective To investigate the polymorphism of blood donors in Xi’an based on the MNS antigen system.
Methods 200 blood samples were randomly selected from blood donors in the Xi’an area, the phenotype of MN and Ss were
identified by blood group serology methods. DNA samples were extracted from whole blood. The partial sequences of exon-3 in
GYPB and intron-2, intron-3 and exon-2 in GYPA were amplified and sequenced to analyze the polymorphism of MNS al-
leles. Results The results of MN and Ss blood group serological typing in the Xi'an region were identical to the results of
gene sequencing. The frequencies of M, N, S and s genes were 0.467, 0.533, 0.053 and 0.947, respectively while the MG
and MT allele frequencies were 0.415 and 0.052. Statistic analysis showed that the proportion of M gene in donors in the re-
gion was different from the proportion in Beijing and Shenzhen. Mutation occurs in the intron-2 sequence in GYPA where a T
base was insterted between site 59 and 60 with a mutation rate of 20.5% (41/200). Conclusion This study of MNS blood
group genetic polymorphism of the donors in Xi’an provides valuable data may promote local clinical blood transfusion and
support the research of human population genetic analysis .

Key words: MNS blood group ; donor; Xi'an; GYPA ; GYPB;polymorphism

MNS [l B AR A AR L 20 % 7 B, L Ak
MG BRI AE Y 55 0y, R E A, 8 5 v A
WELRIT 46 MHUFEN, MN I B R 1 22 250 2 gAY
M58 % H A (GPA, Glycoprotein A) fJ GYPA %[ 4h & 7
(exon) -2 YL, Ss ML AYPL i £ A% 2 HH 4w % GPB 1Y GYPB
JEP exon-3(B4) YesE , i GYPA, GYPB B — G SLTR 1) 58 7% By
H MNS B R Z S EEA 10 250, A S JF Xt B iy b &
CHRAORTETS L ) S35 | 7 i I P 0 S 7 55 7™ B 1) o 88 T T A
JLIR I (HDN) ), GYPA R N85 F (intron ) -1.2 1Y 751
R ZAAVERED . FRATHRYE MNS i B K ) £ 45

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 010

* FEIH VEZ T AR B2 A2 IS H (J2014051) ; ATEAR
Ve EZER(1970.03-) 55, BR300 A 0, 2R
GREFTST,029-82655182, Email ; jywang@ mail. xjtu. edu. en

P HSCHR] 3-4 152 A5 19, % 78 2 1 Xk 1l AR GYPA 5
intron-1.2 #4375 5 exon-2 UL K GYPB FE[H exon-3( B4)
WUPF A3 HTBFGE T P4 22 1 Xk 1t A B MINS i 20 5 R 9 2 25
PEREIT

1 X&EFE

1.1 WFFExT4 BEFLM 2016 4E 5 A -2016 4 8 H 7Epkpi4
LY H 0 S0 T ARk 1T A9 A R BT E B 200 44 7Y 22 1 X
7 S R K4 T I Y5 G ZR ) TR M (G P B R SR A
R I A IS Y BORHfIA) R DUR 197 4, Wk 2
& 51 2, B 106 24, 7 94 £, 0% 19-46(27. 18+
7.84) %, VUL RBEVEAE &, A 4L REHL 0 B I 78 br A
B BEVGVE 2 b X — 5 9 ANBEAC SR, A BR FE R Ik Il 5
ml/ () 3 (EDTA-K, $L 5, 4°C - 17, R AE G 2-4 d T 1R,
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MNSs Ifi 81 % 7 M H B4 1 DNA

1.2 FERG5ME BRI REPT IgM ALy bi-M (5
20151225) Fi-N(#Ht5 20151204) ( I 1l % A= 4y B2 25 4 [R
o)) s NI IgGER BT B IfLTE $-S (fit 5 8000208862) | 4i-s
(5 8000227159 ) ( faf 2% Sanquin 2> 7 ) ; Taq B (it 5
20040207, |- Promega 2\ #]) , PCR $"#%4Y% ( Labceycle , [

Sensoquest A H] )

1.3 MNSs AR RAME R MG 507k, EERA
M/N/S/s FeBURY, P e B 50 D B4

1.4 GYPA F1 GYPB FERWINY  #e3CHk[3-4] A it
SIIFF (1 K% TaKaRa 274 ) 5145%F 1 H T 944
GYPAintron-1.2 3B 43 JF 51 Fl exon-2; 51 ¥ %t 2 F F 9 1%
GYPBintron-2 3 #8437 5 Hl exon-3(B4) (£ 1),

R1 P18 GYPA Rl GYPB SR 4 F50 514

JFH1(5'-3") PR A A P HHCEE (bp)
5191 F. CCACATAGCAATTCTCTAAAG GYPA =135 in Intron 1-Exon 2-109 in Intron 2, GYPA 297
R:GCATTTCTCAGTGTTTGTCAG GYPA/GYPB
542 F:TACTAATGGTAAGACTGACAC GYPB —182 in Intron 2—Exon 3-127 in Intron 3, GYPB 311
R:TTTCTTTGTCTTTACAATTTC GYPB

1.5 PCRUMMAKRRGE&M SRLEARSN 50 wL, 7 Taq i
0.75 U, 5% 10 pmol/L, 200 wmol/L dNTPs, 1.5 mmol/L
MgCl, 2 wL .DNA 50-100 ng; PCR S £44::94°C 5 min, 30
AMEFREY PCR SR (94°C 1 min,56°C 1min A1 72°C 1 min) ,
T2°CHEAH 5 min, 4°C {77 ; 2% Bt BE B 5% I B ¥k (200 V15
min) ,EHMT LG, =P F (KE TaKaRa 22 7)) ,
WF5 1Yk 851 .

1.6 JERMRFRIGE A HER = (2x I H L& F 4
B+ 1324 A F 50 /2 xFhEE TR A AR S 4807 1158 MNS 1 %Y
FEPIARR LG M 57 3% R 2 MO MTIARR ;R
AL NS AU BT RN TG A2 ik it AR A ) 288 () 35 IR 45
RO G501 R F IBM SPSS Statistics19 %4, 115076k
FEBSR FH X RS , P<0. 05 NEFHAG 2 X,

2 R

2.1 TUZEHBIX R A GE MNSs I Y378 A4 ki %
M+N- 5 27% (54/200) M-N+5 33.5%(67/200) M+N+ 5
39.5%(79/200) ,S—s+ i 98.5% (179/200) .S+s+ 5 10.5%

(21/200) \S+s—K O( KAH)

2.2 PHEHBIXERINATE GYPA I GYPB P X MNS %
KSR FEARH AT PG Y MM NN MN B8 s Ss 45
5 BhIEAAL 5755 MNSs IR SE2W4 (£ 1) ;1
AT m=M+MN/2 133N R FEFBR (K 1) .

F1 LUK ERIMARE MNS R0 AR (n=200)
WEE(%) iR
MM FE R 54(27) M.:0. 467
NN H:[H R 67(33.5) N:0.533
MN FE[H # 79(39.5)
ss F K7 179(89.5) s:0.947
Ss FH R 7 21(10.5) S:0.053

2.3 VYL IR M M OIS o MO MR A AT
RS I XA B EL R MRS M L H A intron-1
AT 1A G/T ZEAENE ., N M SR FE R A e 2 s MO Al M"
FER (B 1) s ARALARE MR MO/ M SR B 50 A S st
TR XA B 5 R[] (P<0.05) (% 2). GYPB 3
exon-3( B4) RUWLSFEH RAL

F2 PULHIXHER M ARE M EELK b MG/MT B:IH (4 534 K5 A0 a0 I RE LA

% ,ﬁ;’i
n MeMC (%)  M'M'(%)  M°M"(%) MEN(%) M'N NN 1 R o
ARANBE 200  45(22.5)* 4(2.0) 5(2.5)% 71(35.5) " 8(4.0) 67(33.5) " 0.415 0.052*
JbEA#E 104 11(10.6) 2(1.9) 9(8.7) 55(52.9) 6(5.8) 21(20.1) 0.414 0. 091
WHIA#E 150 28(16.7) 2(1.3) 14(9.3) 61(40.7) 9(6.0) 36(24.0) 0. 436 0. 090

.M BRI R L, P ARSI 50 m IR A LLER X2 (B 4359 20. 549 (12, 140, P {H 43518 <0. 01 . <0. 05; * ‘SALH AR L X2 {54351
47 6.473.8.521.,5.891,P<0.05; A HAbHT BRIIAME L X2 [EH5090H 5. 898 7. 716, P {EH 41514 <0. 05.,<0. 01

2.4 FOUHBIXBRIMATE GYPA KA A8 5 (578 sl Ul
FFRIMALAE 41 HIHY GYPA FERALEN F T intron-2 HYHS 59
5 60 fiffFEAMEA T 51 IR 1 | IR B 1% 3 R A 9 7 7
FE VG 2 b DX R I AT 9 R AR5 20. 5% (41/200) , 425 e
R PIESE T 828 (B 2)
3 itig

MNS [ 5L B Tz (1 2250k [l e 2 A A2 i
RSP oA B0 2R I 588 P, e ARE R, M ON RS (s 3
SR i H LB PUR T ELIZ R R Gk A R BLR A 46
AN XS R LA A0 A 7 AL ZREL TR IRET |
IR AR A R ) (H K B X H A (RIR ) 1Y

SEMREAR, AR B AR =R A MNS 1 28 2 545
N BFSEX Fh A X 2 AN AR () A
MNS M A4TE H GPA (GPB kFik, i GPA 955 1.5
{7 EFEAR (M ; Serl/Gly5, N: Leu/Glu5) [X 4> M. N Ifil /¥ , GPB
5 29 (LR (Met29) X3 S s LR ¥ 5 22 MN 1L AU BT
R ZSPEIE R 4T GPA B GYPA 2 AY exon-2 Ik 5E, Ss
IV 2 A 2 4 S GPB 1Y GYPB 3 Y exon-3( B4)
P, FRATTR BT 1 5k 4y B T P 8 Hb DXk o AR
GYPA 3L Y exon-2 5#4Y intron-1.2 LA & GYPB #YJ exon-3
(B4) BF51, IR GYPA 1Y exon-2 543 intron-1.2 F 5%
FERY AR M LR 4R MORT MRS (1), AR ABERY
MNS F R 43R5 I 55 H i 75 2 MNSs 1fi 8 3 A0 46 ) 25 5 —
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H(F2) WIFSE M N FEE B 2B REZ I M N SR
Feik, FHPAPURGIN B A X0 it e R B, A AR 4l
AT NNCIMTEEL R M=N+) M MC 28 T4b 5t REDI X
ABE(P<0.05) , H5J5 2 HAHE M LB 1A % e AN R (P<
0.05) ; BHN, RHNBER MOM" MCEN MCMC 2 NN 22477
SRR RE 8948 B L B FE 22 57 (P<0.05) (£ 2).,
X g SR Sy b 1 i PR AR AL R AR A R 1 A AR Y
Bt — AT, TR LR SE I ARG I AR FR AT A K AR 41N B
GYPA K intron-2 55 59 5 60 A2 E A 14 T i
A, KSR 20. 5% (41/200) (1 2) o FEX A KR 5L
A, AR LI MN $1J5 2 1k 2 T i I vk ) 5 i, B AR
A PRI Hh X 2R 1R 5 AR | G Hp 3 TG 3k R AR e )
B B A B AR AR RN I Z A B
AL R B I (AR B A Z s

[ Tntron 1 [ Exon2 [ Ioten2 |
o 1 22 56 3
& Me 5 CA-——TCA ACC &
M CA-—-TCA -ACC-
100 N N 8] 54 1 Y 1
TCC T T L. T = T TGT&EAMGC
il f B b i |
; f | Vb |
Y Y N (I afthalt,n ol o
o IV \flil‘\_l Il .'.r\n' A AR AR
ST |y' VY J AR \'-":[Ur:. Py '
LAY lI'!'HII' NAERRIRSRARENEH AL NN

o T iFEO ET)
et e e L T TR %

d !\IN\I{'EJ Ill[!ll M m '\ I j\"“'.\'il‘lij'%ll II'I;_II'I']!!I:f.jl'q*.l 1 /I\l [\ﬁf _.'a:l_iﬂl'Jl[ ||| [\.‘"‘. Ai l[\/ ﬂ\ ".:Il""j.!lf:'i /

— R G/T ZEAEN 1 a M FEH G/ T 275 15 B BT A i
Bib MTIERAE T e M FEHLEA T d MT/MG LK 2%
aF

B 1 P2 Xk A RE MC R M 3 R

-

3
ACCC AT TTTAGGGG ACCT

L)

o
A

IE0
TAGGGGACCTGTC

3Iso
CCCHATTT

A GYPA FH intron-2 HAYEE 59 5 60 Z 4l A T 51 hs 3
AL, B INESE T, — AR ANLE; b STRENFER,
— M intron-2 FHYSHE 59 5 60 Z[HFHEA T

B2 GYPAJEH intron-2 SURENT

L3 b A0V 22 DR I RE MNS 1 8 PR 1% 22 25
PEFISSAGRAE A T, AS (SO 25 AR A9 e PR Hi af. B 2B L
SRV ML 112 W, T EL X6 B2 22 M8 A B B LA
TR TEIE N AL AT OIS 45 8 B A B O T L, IR AS
ETRR , T REE AT B 2 B Bk R AR B, T — 2R AT
HE— P IRARAS B, DU A B 22 19 MM N

2 £ X
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T XA RHD® 9604 55 7% 7 26 (37 3L PR 1) U5 78
KB M3 245 40 F A W 2 Rk o A

In ENE REHR ¥R A RE miw o MIME T AR, AR M 510005)

WE.BH o4 MBXAB® RHD" 9604 R LA S ERAMEN A g F 5 2 F AN FHE, Hik
4O RhD & R A ARA, R 2 BRI B 8 640D R % RhD ), 0 &£ 4T BB AR E Bk,
JF Fl RhD 470 J& & A8 I 3K 7] & (D-Screen) £ Il RhD 47 J& &AL # 4, & A Rh i B 2 & K4l RhCE LR ; R A £ &
4 BE B (KRR B AR A Y 58 (MLPA) 77 3481l RHD B RHCE 2B A 5 % MLPA 77 i ik % A0 U 45 % 89 A7 A, #£4T RHD
EFAH 10 MAE T PCRY HAFHEHENF, SR AIL3FI RhD R RAFA ARAKE, ¥ miE x4 R
£ 8 RhD )R 5 Mk 3k RhD LR kAN £ R B R L2 WM 5 RhD 408 epD6. 6., epD8. 2 F1 epD9. 1 3k AL 4 7+
MR EGUATRE R RN, 5 R R E 5 PH s R R N RHCE GUR 2% 1 ] & CCee, 4% 2 ] &7 Ccee; RHD
FLEE MLPA X E S A B R E X EA Y EF 6 RHD/d( RS2 WA EH W R LA RHD %5 L% ), J& 4 RHD
FAEFHEMNFEAES 742 FHEWH c. 960G>A(p. Leu302Leu) F X X % ,RHCE 3 MLPA X E S A4 R 5
MmEFRA -, £t HTRESMNHEABEF LILT RHD* 9604 K & AL & i 3 B MK, I 30 AT g F R & fiL
Fodt E A AN, E i FEFERALH LD,

X$23A:Rh A RhD & 7 A RhD 41 & £ ,MLPA

FE4KS:R457.1'1 R193.3 X HRFRIRED : A X E 4 S :1004-549X (2017) 6-0593-03
Identification of the mutant RHD “ 9604 allele in Guangzhou region and analysis of its serologic and molecular char-
WANG Zhen, WEN Jizhi, ZHANG Runging , LUO Guangping, WEI Ling, LUO Hong, JI Yanli. Institute of Clini-

cal Blood Transfusion, Guangzhou Blood Center, Guangzhou 510095, China. Corresponding author. JI Yanli.

acteristic

Abstract: Objective To analyze the serological and molecular characterization of the mutant RHD “ 9604 allele in the
probands from Guangzhou Region. Methods Two different kinds of monoclonal anti-D were used to type RhD antigen sero-
logically in the collected samples with D variant phenotype. Indirect antiglobulin testing (TAT)was conducted inmicrocolumn
gel card. RhD epitopes were further analyzed by using acommercial epitope detection kit ( D-Screen). RhCcEe antigens were
typed by using Rh Blood Grouping Card. The multiplex ligation-dependent probe amplification (MLPA) assay was used to
analyzethe RHD and RHCE genotypes. When the MLPA was unable to identify a RHD variant,ten exons of the RHD gene were
amplified by polymerase chain reaction (PCR) and then analyzed by direct sequencing.Results Three individuals with a D
variant phenotype were identified with a negative IAT and a weak expression of RhD antigen in the primary serological testing.
The epitope analysis of RhD antigen by using the D-screen kit showed the red blood cells of the three probands reacted having
a negative agglutination reaction with three monoclonal anti-Dagainst epD6. 6, epD8.2, and epD9. 1 epitopes of D antigen,
but a weak positive agglutination reaction with other six monoclonal anti-D. The RhCE status was CCee in one individual and
Ccee in another two individuals. The normal D/d genotype without carrying a mutant RHD allele was shown by MLPA analy-
sis and further sequencing of all exons of the RHD gene identified a synonymous mutation ( c. 960G>A, p. Leu302Leu) in
exon 7 of the RHD gene. The genotyping results of RHCE by MLPA analysis are consistent with the serological typing result.
Conclusion The individuals with a RHD * 960A allele were first identified in Guangzhou region and the serological epitope

and genotype analysis were conducted.A partial D phenotype was identified.

Key words: Rh blood group; D variant; epitopes of RhD antigen; MLPA

i Il Pt Bip-2 (ISBT) fiir 24 9 A\ 2 21 200 Jfd . 70 A%
GEIA 36 4, Rh LA R R R B R A R 2 —, HE
EHFH D.C.E.c fle HhENTEEMZD P, HT

doi ; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 011
# FEATE MR TR E (455: 201607010027 ) 5 7 4 T I
WA TR S 9050 % (95 201509010009 ) 5 A Sl 15 E % . W #a W
(1980.02-) , Zr 1+ Bl F ATV, 3222 AT 1M BYAH 5C 53738 AE B
WFE, B35 :020-83595049 , Email ; jiyanli2013@ 163. com

Rh 17 ELA B 2R 1) fE 2 5%, #1413 RhD i B A7 75 £ Fh AR
S#HI(D variant) , f35555 D (weak D) %843 D( partial D) 1 D
B (DEL) . 55 D ML “# AR IE i H Ry 5 ZF40-D 1
B RYBERE N (<2+) s THRN D MIZRI Ny 5 HELL (37 X i
14 B T KB TAA SN BE A | 1T 55— S At 3R 57 X 3 1) 0 e Rt
PRSI B3 s DEL 1 % 0] H i i S0 SO0 A Re 8 45
WA, ABFEEBLT 3 AW AT RHD™ 9604 Z A48 T A5 {3y H
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PR RRD 78 5 R A 1 25 43 5 DR B8 6 0 J1 t DX 0 A
R BOFHRIE ) FA T YO S S LR R A A AR kAT T
PO R AL A PR AL

1 MBERE

1.1 BFRNS 2015 4F 4 A % 2016 4F 10 A BATE] M X
NBE I % S RhD 28 SR FRAR 100 4],

1.2 FEELH S M BRIEREDT D 3K (385 . Rum-
1, B AR R 25 R D) s B TEREDT D (IgM+1gG) i
(IgM 3@ R 5 . TH-28; IgG i[5 . MS-26; 3 [ Millipore 2
) s PR ML B R (DG GEL Coombs, 41t 5 15110. 01,
GRIFOLS) Rh Il 4381+ (6 fL/F, 5 201602006, 7T.F
Tt B R AL I R & (D-SCREEN, 9% 2 mL, #t &
439000, DIAGAST) .DNA #2 B0 1 & ( Blood DNA Midi Kit,
HL5 D3494-04,0MEGA) \PCR 1% ( Veriti, ABI) 2R I 5 1%
( Nanophotometer Pearl, Implen) . % K /5 71| 43 #r 4% ( 3130XL
A1, ABT) 96 fL PCR =4 £4lifb JE AR (L5 RODN90352 , Milli-
pore) MLPA 3£ ( Blood group mix401/mix402/mix404 , it
5 A1-1011/X1-0615, MRC-Holland ) , 500 LIZ Size Standard
(#t%=:13101355,ABI) .2XGeneAmp Fast PCR Master Mix (It
5. 4359187, ABI) BigDye RutiZé 1k v3. 1 JE¥ K &
(#t5 . 1402133 ,ABI)

1.3 i vE SR AR AL g0 A B K R 3
S, BC A 0. 8% FN 3% 2 ¥R BE 1 21 4H At 2 43 3ol FH T BE R
A IR, PATTREY-D SRR KL MR B ER AR
RIS (TAT) # D H B, PPk AR 1 o 88 e 5 6 47 T B
BREE (5 s Rh /08K X3 Rh AT R A7 0 B % s R
D-SCREEN 32 &3 7l F £ /K Ik A A sk 8 kX D 4t

JEFATIEATREIN A R0 YA A M B AR R (Uf
whER AT ) HEATERAE

1.4 DNA B R4 2-4 ml B 40 B AR A, % M
DNA S35 S 42 BUSE K 4 DNA |, T A 151 2 7 4% Fie B it
& UL AR T

1.5 MLPA AGINREN AR 2 BA SCHRAR 8 9 7 k) SR MIL-
PA RF & 74T RHD Fl RHCE FE 1K R % 5F Ko 43, B 14
VR4 oA e BRI B U T A5 A T

1.6 RHD EHFMFF RHD FHNAHM G F A% IX K 21K F 51
ST HESCRR A E 7 ik AT SR SCRRARGE " (9 £ RHD
FEH A 10 50 8 F IR RS [ 4T PCR 9734, PCR 97
HEPYITE 2% TR NEREEEIE [ 150 V HLIK 15 min, ZE4MT MEE
PCR 7741, H PCR ;= 2lifb A 2lifb 3 38474, 14 2lifb )5 1
P14 R BeE AT W PCR, EDTA/ il B2 4k % 4l AL I ¥ PCR 77
YijE, A 10 pL B, 96°C S VE 5 min, i VK L%
5 min, i ABI PRISM 3130xl JUFF{#E4T PAGE Hi vk , 44
FH DNAStar K 0E2E4 7751 Bt 44T

2 &R

2.1 MmAEMEFIRE  FEYIE % i RhD AR F R 100 4]
A R 3 BilbRA H40-D(1gM, 525 Rum-1) AR 7K
WA SN YA A (1+) , 530-D (1gM/1gG, 3EfES TH-
28/MS-26) Eh /K 2 SN [FIRE R 55 PHAE ( 1+) , SR BRI TAT
PRI A P (4+) , HIEDUERER AR IR AP, Rh HA BT 5 5
H143-59 4 1 4] CCee 11 2 5] Cecee, D-Screen iR & A6 M
B R E R, 3 BIARAS B 2040 i 35 5 £ X epD6. 6. epD8. 2
HlepDO. 1 F A7 B TEREDT-D SV 2 B, 5 H AR T
BEHL-D RN 5GP (R 1) .

F 1 D-Screen WA &P IRFRAIAG IS5

- D-Screen
w5 1 2 3 4 5 6 7 8 9
=2 HM10 HM16 P3*61 P3*290 P3*212 P3*212 P3* 241 P3%249  P3"290
11 F1 23 B10
[ Ffr A4 IgM IgG IgM IgG IgM IgM IeG IgG IeG
RhD R AR 6.6 6.4 6.1 5.4 8.2 9.1 5.4 2.1 3.1
RhD( +) X} & 4+ 3+° 4+ 4+ 4+ 4+ 4+ 4+ 4+
A 1 - 2+ 1+ w+ - - 2+ 2+ w+
BRA 2 - w+ w+ 1+ - - 1+ 1+ w+
BrAs 3 - 1+ 1+ 2+ - 24+ 24 1+

2.2 MLPA B BEISHr 1 BIFEE TR CDe/Cde, 2 il
CDe/cde ,RHCE FER /- BUL5 I 5 3 2% R — 5, 3 HilbrA
) RHD SE[R Y MLPA JE[R 4378 i 7R HCFE RIS B 5 1) D/
d, K58 B AR 28 A8 8 RHD 5507 3L

2.3 RHD BEREHMTF 3 BIbrA RHD 5K HHM 745
BRI, 55 7 A B RN 6. 960G>A (p. Leu302Leu) 7] 3 %8
AR (1) it X AT 5 5 EH RED 3£ P8I AT

3 g

Rh 1l 22 55 21 40 M fc 52 2= 1 i A R 8 2 —  HAE I
R ITAEFR A B EAE{UR T ABO IR ER S8, RhD Hils i T
| SR RHD SEH i, RhD 2 F7E L0 A | 2
JBE 12 W, HA 6 A IEANEE R R D AR SRS R Y 20 40

I D7 o X (A et 8 ) e (VA e R = G VI
BRI E R BN 23554 D BrIRE A RN D B0
LV E-Eil

CGAGTGCTAGGGATTCCC
RHD exon?, ¢.960G> A(p Leu302Leu)

1 RHD P 7 4B F I F 455
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RhD Ifil 20 %8 5 — B S0 SR 1 b BT REd-D R AT Eh Kk i
I, FAPERRAS B30 g RhD BA: T+ ok 1220 67 I ek
BIBRA T TR R 5e e 5 1) SR S B BE-D MG — B0k, 446
WFRAS 590 50-D K HoAh— LA 5E b5 1 HT-D = fig 35 2
SRHYE , S ST P-D SN B, B0 A — S T S A -
D KL BAYE , I L% bR AR B3 B EREE A BA R, B g% 5
D As AL ARBFIEH Y 3 BilHR A 1 1 S E O D AR
SR HE— 2R D-Screen 35 AT P E ALK I R HAER
SPURFNI AR PUR RN HG 28, FF A5 D MR
FARFFHE

KEZHGERSr D RHIE) 4> FHAl 2 RHD M RHCE FE R
A3 AN T AT B RHD-CE-D 238 5 43 5 R | i 4 Kk 2 %%
55 D FRE TR RHD 3K (B URAR 84
1k, P EEEARGE T 28 D AR SR8 o RLES D15 A
BB DVI3 Bl WL, Horh 55 D15 57 5L 100 RHD JE4E 6
AT RAE 845G>A f AR THR A D VI3 B4y B R 2
RHD JEAH 3 215 6 4b 79 RHCE FE FFAH N i1 A1 2 7 X
FRIST ) ARBFFE R D AR SR8 5 I S B RHD R 7
MR F KA 960G>A 87k [A] LA R S 3R . 14
RASTNEAT R (RHD * 9604) T~ 2015 4E7E H A ARER) 13 4]
SElERE O RHRGE , AR R T BT I ER AR, 3
FERG SRR AN D F 7 BT Y) IRA S8R R SR, AT
Wi T D PUREIFGR T AT E YO RHD ™ 9604 %43
FEPRA AR 4 1l 7 2F B0 R A IEA T 5T 0 AT, & B RhD 4t
JRFAEAT R AT BRI AR50 S5 2 A0 F g Bt (A 0 22 55 B
L, I, A BRI 2 4, 3T RHD ™ 9604 2543 3k [A]
AR LA A RD PH AL 1 3, 17 8 5 R AR A BH M 2 1l %
X o

& % X #
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2= B DU RN 52 T E B KIR3DLI PR Ty Re PR 24 43 #r ™

TAY I KRR ®e’ Lt H0 R HER B
(LEWERKY, =8 B 6505005 2.9 [E B 2ER 4B JLETHMRIEE 22 e B2 YA 5T BT )

WE.BH ok R &k AR A KIR3DLI T 5 AL B i AT AR, IR A R R R Fn i B H & 5
KIR3DLI % o 2 B A7y X Bk e, FT3E R A PCR-SSP 3% & 1l = 5 41 [X 360 7] S ik A 108 4 % & ik . W % o 41 X
48 4 F A ik W KIR3DLI 3 # M % (L 2L, W3 KIR3DLI oy 8 35 1 T B 6] R i Ao 1 ) 3 (X 09 0 AT R AE, SR
TEZ W W FEE R DU 2 18] K & 3k & 0 2 B KIR3DL1 * 007 B9 45 4 R 4 5] & 45. 54%#1 30. 56% , KIR3DS1 013 45
#3.70%7 23.89% , i H B EZFETHMAR TR F KR, BRAK S ML E KIR3IDLLT 004 0y 4 3 £ 2
Bl 7. 14%F0 37.50% , {7 38 % L 3£ B KIR3DL1" 005 451 4 2. 86% 47 16. 67% , 3 ik ¥ (L F 0 AT #H 8 3% % 7, &
Kk LA KIR3DL1™ 001 27016 £ =@ fr AR & RAKABZ B RAE 257, &k KIR3DLI 3EH i T &
WA A R RRZ T DLRE — RO B K 2 8 iy 0 2 ILIA B 2 % KIR3DL1 o fe AL H £ & 2 A7 AR AE
SRBFERMA, TR G T IFHFREMK,

R :KIR3DLI B % K 1 Rk

FEISES R394 R457.171 XEKERIRE:A  XEHS:1004-549X(2017) 6-0596-05
Diversity of KIR3DL1 functional subtypes in Han and Mongolian ethnic people from Yunnan and Inner Mongolia,
China JIA Jie'?, SUN Hao®, LIN Kegin®, HUANG Kai®, MA Shaohui®, HUAN Xiaogin®>, CHU Jiayou®, YANG Zhao-
qing”. 1. Kunming Medical University, Kunming 650500, China; 2. Institute of Medical Biology Chinese Academy of Medical
Sciences. Corresponding author: YANG Zhaoging

Abstract: Objective To detect the polymorphism of KIR3DL1 functional alleles in Han and Mongolian ethnic people
in different areas of China, and to investigate the association between distribution of the KIR3DL1 alleles and ethnic origin
and environmental selection factors. Methods The genotypes of KIR3DL1 allele in 360 Chinese Han and 108 Mongolians
from Yunnan, and 48 Mongolians from Inner Mongolia were examined by the polymerase chain reaction-based sequence spe-
cific primer (PCR-SSP). The distribution of KIR3DLI1 alleles were analyzed in different ethnic groups from Yunnan and Inner
Mongolia areas. Results In Han Chinese and Mongolian individuals from Yunnan, the frequencies of low-expression
KIR3DL17" 007 were 30.55% and 45. 54% , the frequencies of activating KIR3DS1" 013 were 23. 89% and 3. 70%, respec-
tively, The difference were statistically significant. In Mongolians from Yunnan and Inner Mongolia, the frequencies of null-
expression KIR3DL1" 004 were 7.14% and 56.25%, the frequencies of low-expression KIR3DL1" 005 were 2. 86% and
25.00% , with significant difference, while there were no significant difference on frequencies of high-expression KIR3DL1 "
001 and * 016 between Yunnan and Inner Mongolia individuals. Conclusion Our findings suggest that the distribution of
KIR3DL1 functional alleles were significan between different ethnic groups and between areas. The highly polymorphic of
KIR3DL1 gene relates to the origin and evolution of the ethnic groups. Balancing selection might maintain the diversity of
KIR3DL1 alleles.

Key words: KIR3DL1 ; polymorphism; ethnic people

R A S B BRE A Z R (Killer cell immunoglobulin— PR 8] KIR3DLI 55 5 J& IR 1) 4 A B FLAT % A5 il 19
like receptors, KIR ) /& 3 B J 3K 78 NK 41 ffd 5 3 11 1) 5 i <2 FEM S KIR3DLI 3£ Wy 2 B EFEE A R AR RN
WA R4S 5 ¥R A 2 TET (1 MHC-L 2800 TAE RIS TE KIR3DLI JUAMX (9 S s BR R 125 K088 D1 D2 X ZFEAL, %X
BUMHIPEF S TR NK 40 M 0 15 2, X R AL BN B 5520 KIR3DL1 3244 5 HLA-Bwd BCIRMIZE 4, AEik kit 2
%o KIR3DLI FERAFAEAR W 5 2850, AR R b R 457 T D1 D2 Sl nf A8 1 | R DO X A 2 A4

P ZHEL, 1458 KIR3DL1 25 115 HLA-1 53 F456 , X Ji
doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 012 IRt ST AR R . KIRIDLI B DR 5 P o2 1 Y
# LG H <863 A MB AN &I (201244021802) \HKE LM, ] S8 KIR3DLI 3L FAE NK 20 2% 1fi (1) ¢ 35 K - 2
AODF T VTR CE B S G OB BE R R R WS L e Goyig DXO A 727 B bR A AR R R

(2016YFC1201700) ; ASBASIER A% M IR (1970. 10-) , 5 Wi+ BF5Y ‘ "
BT W S, R AR S SR e TR BN, K KIRSDLI 255 B A

B3 T8 B2, HLiT ;13888103063 , Email ; zyang@ imbcams. com. cn YR 3 AT AE W RO AR KA. 3G KIR3DL1® 005 .°
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006, * 007 5 % 35 21 : KIR3DL1® 001, 002, * 003" 008"
015, 020; AN F K4 . KIR3DL1 ™ 004, BLAM, i F 0 &Y
KIR3DS1 3 KIR3DLI LR F[7l— L [H g8, H — 35 175
EYEE 95% L _E  KIR3DS1 YA R f& KIR3DLI ()45 kA
Z—8 KIR3DLI Yy fig %57 3 A 7] € KIR3DLI' NK 4
MY I 18 A9 KIR3DLI 45 {3 3 [ 3 7% KIR3DL1" NK
Y 5 BRI, B R IR Y KIR3DLI PRI R A B s S R Y
KIR3DL1"NK 40 "%, IE4E#F 98 & 88 KIR3DLI 7R [ (1) 3)
R BRI A 2 D A S e o AR 114 52 i A T S T, e A
KIR3DLI 251 NK 40}l Z#H (Educated) " 7 W Z AL
ATl 3 N AR S AR R 7, TRIRE , AT B 1 Y Y
FEFATRAAOKSE KIRIDLI 3K 22 2550 M vl N8 /R i Ae 15
o PRBE N R AR PR = M O R R E Z 1
B REA R RIGAHL XA FEH KIR3DLI 5540 2 R 43 10 1
TEC A B LRI EXF KIRDL1 55 T g ) () 43 10 45 1558
ez w5t

FRATTRI R v [ AS Ti] IR 33 A2 9 R 051, DA 2 T L X T
T B R LA B R 5 oy i DX S oty R R IR G X G A TS T ERG
Wz a) | LA R [l — B AS [ i X 2 [a) A\ BF KIR3DLI J R TR
TR B A AR, AT D BE 3 DR W0 700 A4 2 A 1k 5 R R VR
TR VP 22 [ SC et B 25 SRARE R

1 #MREFE

L1 W% ZRHIX 360 ] 305 AT 108 652 i % N

2 i X 48 1152 R KL K 4] DNA ARACSE B b B R [R) R %
Ik Az 20 P R 35k R R (v [ 2 A 2 B S A A 2 ST )
PRASRIEA A 3 ALY A R, HM BT RS R R, 4F
i 18-84 % | B4 PERI L B33, SR Axygen 4 I3 [F 21
DNA 2557 & ( Axygen, r L PN ) 43 A R e k= Ak
A AR L 4 DNA

1.2 KIR3DLI BEFYIRE R S MESCk[ 5], ARG %R
IKKF4G KIR3DLI S5 56 R 43 Ay i 33840 ( High-1, High-2) |
KRB (Low-1, Low-2) AFIEL (Null) , High-2 HEE"
002.*008.% 009." 015, 020 % {i; 3 [H; High-1 4 I &
KIR3DL1* 001 KIR3DL1 " 016 25 {if FE K (fai #k* 001.7 016) ;
Low-1 40> KIR3DL1" 005 3 K ( f&i #K ™ 005) ; Low-2 21 K
KIR3DL1 ™ 007 £:[A ( *007) ; Null 419 KIR3DL1 " 004 F: A ( {7
FK*004) , Horh KIR3DL1 ™ 002 ( f&i % * 002) Al KIR3DS1 " 013
(48R 3DS17013) FAH M B 5 | s & 6 o, nT 3 S 4 34 7 )
R BN 4o 5195 50 K 7= v Be KNI 1,
PCR-SSP 4" 3 K W& R AAFUA 20 wL. A0 45 10X TransTaq HIFT
Buffer I 2 wl..2.5 mM dNTPs 2 L TransTaq HIFI DNA Poly-
merase 0.3 pL(5 U/pL(2xX 4, FEILE) 10 pM F51k
AR 14044 0.6 wL 10 uM AZXFIEF[H) 0. 3 wl.20
ng DNA ,ddH, 0 #ME E 20 pL, W& :94°C 3 min;94°C
30 s,64.2-67°C 30 5,72 °C 3 min; 35 MEFF, 72°C & 10

min,

Fz 1 KIR3DLI 3[R PCR-SSP 43 15| 4)

ElkY| SIMIFFSI(5'-3") B (C) S B JE (bp)

Null ConsF ATCCTGTGCGCTGCTGAGCTGAG 67.0 2 019
193G-R CATGGAAGATGGGAATGTGGATTCC

Low-1 202A2-F CAATTTCATGCTATACAAAGAAGACA 65.6 1573
607T-R GGGRGCTGACAACTGATAGGA

High-1 202A3-F GCTATACAAAGAAGACAGAATCCACA 67.0 1573
607C-R GGGAGCTGACAACTGATAGGG

High-2 202G-F CAAAGAAGACAGAATCCACG 64.2 *002.1 573
607C-R GGGAGCTGACAACTGATAGGG 3DS17013:1 933

Low-2 int6-F CAGAGATCTGTGCCAGC 64.2 1 408

1021/22-S GATCCAGAACGCCAAT

Control FD-360 GAGGTAACTGTGCTCACGAACAGC 607

RD-633 CACGTTCTCTGTAGTCTCTGGG

1.3 KIR3DLI Z5E i 3L H A5 A BEIE R A PCR-DNA
D Y A I 45 T R P R 2 e St 5 | 8 5, TS RS
R0 9] Rl % 25007 e [X (4 ) B R S PE 7 o, Hod High-1 40
(7001 %) 25 [H H 1643347 (A) o7 5 ; High-2 26 ( * 002 %)
SR N 1s643347(G) F1 rs1049150( T) ; Null 2H ( * 004 ) &
KR rs149123986 (G ) 1% 25 ; Low-1 £H ( * 005) M rs60681743
(C), Low-2 21 (" 007) % fi 2 Ky 145459293 (C) .,
1545551936 (G) {7 15, BEHLEKIE S 2E PCR-SSP 43 BIZE R #f
W AT DNA I F I IE, I PCR 9788 & A B 07 A5
KIR3DLI B:[H 5 B, 4 3% 7= ¥y 44k J5 % ] BigDye Terminator
MFIGH & (ABL, &) #4700 % 52 5L, W5 5 g 45480
95°C 5 min 95°C 10 s,50°C 5 5,60°C 4 min,25 MEIR, @it
ABI 3130 &R 43 Hr{GHAT 7 510 5 s B

14 Zibsomik SR EEHEOE T 5 S0 56 H A 4 gy

AR, R SPSS 11,5 GEitHAF BhAT Bt 7 M , 25 20 7] 5507 2%
PR A 0 LU BCR XA SR, P<0. 05 S22 A geit 2

2 HR

2.1 KIR3DLI 3 H T HE & (%) PCR-SSP 4> #IZ5 % PCR-
SSP PR 1% B R EE e v UK, AR AR R S 7 A T A
PLEEEIY ARG m A bR I 380 9 T g I 8 AR 1 ri Dk
ZERANE 1 R,

2.1 DNA JUFE 8 iF PCR-SSP /3 U455 %t 4553 PCR-SSP
Ay HIGE R HEHE High-1( * 001, 016) High-2( “ 002 %) Low-
1(7005) \Low-2( " 007) ,Null ( " 004 ) 2 5 {37 & [F] ) B HL AR
ARG HIHEAT DNA JFFVI5E , 25 5 2 W1 45 D) A 0 700 B9 9 iF 1k
LA P KL R B 43 ) High-1( 7 001 25) 1Y rs643347 AA;
High-2 ( * 002 %) rs643347 GG rs1049150TT; Null ( * 004)
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15149123986 GG ;Low-1( " 005) 1560681743 CC ;Low-2( * 007)
1545459293CC  1s45551936GG, W ¢ Bf 45 &5 3 i 5 1PD-
KIR $042 % (http - //www. ebi. ac. uk/ipd/kir/) 4T HLXT, BoR
I3 RIGE R 5 PCR-SSP — 3,

2.2 BUEMSEE S KIR3DLI BEGETA MG &5
Hiu X S RO | A B 9 5 7ty i X 58 i RE T KIR3DLI
BRI BRI 4310 R 2, 7EZm 5t RFNILE Z [1], A%
FEREALEE T T 007 19 #5341 5 Dy 45.54% F130.55%,
3DS1 7013 435109 3. 70% 1 23. 89% , v FE K 43 4 22 7 B AT

Null(*004)

Low-1(*005)

High-1(*001)

High-2(+002)

Low-2{*007)

SSoFEY FEEo¥zzNEE 235F %
Gt G EE M N S S W2 0], Jo3RA A £ § 28 ;éa'@ ;g‘%’_g 8 rg* § %*é
= £ & ol ® Oy — d= 3
DA * 004 48514 7. 14% Fil 56.25% , 1% 2 3K % 0 3L 14 * 005 43 = 9 SgZFSFFSF BEPIFY
# L * * * * *
I 2. . S HE R 40T 22 S AT B2 7 % .
jijjyz 86(7@[1 25 00%,%?miﬂn\7fﬁtj'%, ﬁjﬁfr% x‘o L KIR3DLI $EIA PCR-SSP 435055 sty vk 1
FIFIE AL FE IR T 001 F17 016 7E = AN 50 R R B
ZIE T B 25,
R2 EWNHE(SE NS UR(S8)KIR3DLI WIREMES L B % (%)
DU (2 ) S (2 ) EITRGETD » »
n WIE R (%)  n WIPE  HR(%)  n WIS MR (%) :
Null * 004 360 31 8.61 70 5 7.14 48 18 37.50 0. 68 4.3%x107°
low * 005 360 68 18. 89 70 2 2.86 48 8 16. 67 0. 001 0. 008
High " 001° 360 109 30. 28 88 33 37.50 48 17 35.42 0.16 0. 81
High * 002" 360 241 66. 94 108 38 35.19 48 9 18.75 1.3x1078 0.05
low * 007 360 110 30. 56 101 46 45.54 37 12 32.43 0. 005 0.17
3DS1 360 86 23. 89 108 4 3.70 48 1 2.08 4.2x107° 0. 60

a: %47 001 3K * 016 FE ;b #5HF * 002 T * 008, * 009, * 015, * 020 I ; P, - KIRIDLI S5y Fk P #5747 SR A [] — M X R[] B ( 2 B B9 L% A
ST ) Z AT XK I P B P, KIR3DLI S5 3L SRAEAN R IX ( =75 NS ) Sl I Z 1A T X2 R 50 1 P {E

3 g

NK AUAEfEAHUR B A REEEMA R, 55
BUARSCS S A R I S B AE DGR 1 & . NK 2R A% 5
CL I BE A2 3 1T A% 0 540 254 A0 805 289 2 R 4 5 . KIR3DLI
AR NK 4090 A2 0, g% 85 (W KIR3DLI FE P B
AEFMIRRLZEME, HE2BEEE B0 g5, filin
KIR3DLIT H: [R5 A 10 5 988 i X DU v 91. 30% 1, 4 5 /R
e 70. 199%™ BB L IX % b 83. 63% 1", KIR3DLI %
PR 45 S P37 19 22 54 KIR3DLI 28 [ 4540 B 2 25 1k
RIFIZER ) KIR3DLL 85 A 7E NK 41 55 i 4 55 E 1 LA e f%
WEAMHME S RE AN, A B 2R A% T 005 1Y 18 (44
T B4 B2 Ay 2 5 S R i, B TR A 2 2 K T Bt =22 B AR
ARLALE TR & B AN 35 (Null) (97 004 5L K 3#5H SRAE P 52
WX S R 56. 25% , X 5 IRME 22 LK (RN ) B
PEHFHR (41. 8% ) 5230 5 Wi 7E == 79 b IX 119 552 iy e o UG &2
7.14% , SREAEHLIX (9. 2% ) HIRLT (IR F K 1Y ™ 005 KK 4
AR = L XU (18.89% ) (ERE AL HLIX (22. 6% ) 7
AE(27. 9% ) RIS HLIX S R ( 25. 0% ) Tk H23k T 5
AT 2 B LK B2 1 (2. 86% ) A W] 25 B0 v ah 3
T30 % B 2 g L IX U5 3DS1 ™ 013 FE PR 471 3R (23. 89% ) B
SR T AR L X DU (39. 009 ) 1) B S TASHF 58 th 52l ik
(B 3.70% N 52T 2.08%) . % Sb 4k BLAR K B KIR3DLI
S HE RAE S [a] B A [ 4l IXFP B 230 A0 A7 AR B R 25 5
X2 Sk 5 R IR R 3 A 15 AR o

ABFFE R RFEIR Y 004 FE R #5345 R A8 2= 7g Hb X DU

4 8. 61% (AR E TR | Wi 1 b DX %) T B 8 2 ok
M R PR VO T FE X R AR T 004 3
AR A 16.2% "% FRATTH RUESE T 004 %5 {37 S I 1 52
WERIDUE NRE A AE . KIR3DLI 55 A5 e PR AE A [] 1l X
NBEF 2 T RES A TR AR A SR R ARG 15 =AM G, =
i IXC AT 2 R R TR D7 52 L D AR O b X DU
TR 2= DU N T 1 Z2 461, 1T BB J2 § 307 004 7F 25 F 1L
WENBEPR A — A BN B BeAh, T 004 %5 037 5 [
XA 122 ST RE S A SR BEVE P ARG IR BE SE B R 258
1B E KIR3DLI 3P 22 5 NK 40 fig ZRE4k , i
AL TE AL R B A 0 P A A EREE 0 A E T 004 R
PR 0 JHL P S 285 1) (S T3 AN B8 5 VR T, DA T R8P 2 01
il NK A HTREEAEFH 004 2507 2R v] fE R AR e B AE H
F0 0 A5, (E SR 5% 1 FH G ML AR i 75 B2 0 2 S0 IR 3 >
ABIF AL 2 X 52t R S b P 5 b X 5
FEILRIWEE, (EWE e IR BT A & R B9 R , 4
UEPE RS YL VSR . P58 B, KIRs 590 J5 HUR e
K, H KIR3DL2 38 3 /45 NK 4l 5 3Rk IFN-y 2 5
JE S U 2T 4R T LY B A AR TP KIR3D 4%
A F (KIR3DL1/S1) 945 R Bt 5 F B A . Sonia D
SEIURGH, 54 KIR3DLI S R 3 00 5% 1 58O KUK
KIR3DLI #5550 3L N 32 JE B B BAE FH . T DLAS ) 9 | 4%
PRV T BEAS BEAAR 1Y KIR3DLI 25457 35 R 275 15 U % A2
A5 48R KIR3DLI W28 5 A RIEBRAE AT Z MLk i
A 5 AR R B S IR AT 2R, 56 AR Y
KIR3DLI S 3 R kA T ARtk 78NS i
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X By i A SR A * 002 25 3L R 21 1 o B 52 o R e A
FIHRE T 1A, 18. 75%TF & 35, 19% , REIL T 5t ik
FEZJE , H 3DS17 013 | w3 iA 1Y * 002 2H 45 R 44 T
& BTS2 p L X DU R RS A e, FRATHEN b &=
WEEA SRS , 32 5 — S0 5g Jr i XCREA (0 SR B e Ay g
LR ) B T AT SR R KIR3DLI S5 3 X 1 4%
W HE7R KIR3DLI FE P 7E AN [ B A 1 b X HR 43 4 19 22 5
PERT BE S BE ARV E AR O .

AWFFEH 001 F17 002 ¥4 5 35K V19 KIR3DLT %
B, o, 7001 REUSHCIRHLIR ] HLA-B™ 5801, © 002 455
PG HLA-B™ 270577 7 005 F1™ 007 ¥4 M A% 26 15K - (1l 25437
L, 7007 WHISZ AR B Ig FE45 4, BELL = 35 7 001 F1°
015 7720 A] HLA-B 55 80 A &M AR m AL w2 R,
005 A EA X PR 7, HAE U E v 75 Bl Y HLA-Bw4 B0
K77 KIR3DLI Z2 1K Fl HLA-B ik 145 & 1 Z e TR
[l B L 52 R 5 5 140 2 A0 i JRe 287G A4 ofe — S f 9 3
KIR3DL1 ZHAE Y 5 A% HIV-1 f5 a2k R FIESE AIDS MR
FRPERRA ) AT IE KIR3DLT K2R S 35 ) A v
KIR3DLI F£ R IK K B oy Aii 5 o5, AAIFSE KIR3DL1 K H:
HLA-B B SR ae gy | A B e Mg 0y AH DG M 53 3 it
SRR

AT KIR3IDLI T REW AR R R 2 18], LA B
[Fi] — BN [] 3 X 22 [ 1) 3T S 0B 8 25 55+, KIR3DILT 45451
FEN ZBMEAM AR5 R IR A 56, I ol i SR BT £
FHX, HHT XS NS o TRk, B
BANE | DRV b A ] R4S KIR3DLT X Dy £ S0 R Y 4
i, AW SN AR A BT, i A — &
BYJRBRME, HAM High-1 41( * 001, 016) F1 High-2 £H ( * 002
8 ) B0 3k PR 2R 3 0 A ) 8 S 47 S TR, HLUT S5 o A R AIE
HISZIRA Tt — 2 Ao o E—25 9 KMo i B L A
FRAS I, BRI S AR e 2 G M55 55 KIR3DL1 T Rg T A
B RB A B T8 78 KIR3DL1 FIShREAE AL

2 % X #
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J 0 DX B R 0 A CD36 3 7R i A B ik PR AR 0 o
EIEm XFH TR KAEET FH K EH AXA KR4 chik

(M oG B ISR, ) A T M 510095)

WEBH THSMNAXFHEGRLE CD36 XA XEREA, Fik 22016 4 Mg F 0 H B ALK
/INAR By 53 5] 6 B A R AR AR B R S R 2 A O A AR T s /N AR AR A% 4 | CD36 HUR By R 3K, At CD36 HiR &
Ik % A R I DNA, K H PCR-SBT Ml /7 f# CD36 ty 2k AL S e R A R R 04T, BRI B A28y CD36 4t
JE AR AW R T.55%(4/53) , H o 2 I 4 CD36 41/ £ /M _E Rk 4 B AR, 1) o /N AUA S A 2 B B3 TR
(BrCD36 I 2k k),1 6] % #4240 ff £ CD36 & A B K, iy st 45 H CD36 #k X &3k 694 % % 1.89% (1/53) , PCR-
SBT 3 4 #1 : CD36 LR F 3k = % 4 I8y CD36 B H A o, MR _E1RF L CD36 8 2 Al & £ EE R, 481 &
exon 10-975T/G A7 exonl1 del CTA, B34 # 9 H 2% ; 2 4 CD36 A E %, 458 AU ¥ i A 2 CD36
TREZRRHEH T HEAEFOHIEERE , H 3 CD36 #1F F 3k 0%\ M 73— F Ak,

K21 : CD36 & A ;CD36 4 [ ;CD36 /& 5k K s fL /MK & B IV 2R R F A

hE 43S R446. 62 R331.1743 R457.1°1 XERFRIRE A XEHRS :1004-549X(2017) 6-0600-04
The CD36 expression screening and genotype detection in Iranian blood donors in Guangzhou ,China WAN Jiali,
LIU Jing, DING Haogiang, XU Xiuzhang, DENG Jing, SHAO Yuan, CHEN Yangkai, XIA Wenjie, CHEN Dawei, YE Xin.
The institution of blood transfusion, Guangzhou Blood Center, Guangzhou 510095

Abstract: Objective To learn about the phenotype and genotype of CD36 in blood donors among Iranians in Guang-
zhou district. Methods 53 Iranian blood donors in Guangzhou were enrolled in 2016. The CD36 expression both on platelets
and monocytes was detected by flow cytometry. The DNA was extracted from the samples with abnormal CD36 expression,
and its genotype was detected by PCR-SBT,
CD36 expression In the 53 Tranian blood donors is 7.55% (4/53)

the gene mutation was analyzed further. Results The frequency of abnormal

including 2 with low CD36 expression on platelets, 1 with
CD36 deficiency expression both on platelets and monocytes (type I deficiency), 1 with low CD36 expression on monocytes.
So the frequency of CD36 deficiency was 1.89% (1/53). In the results of PCR-SBT for the 4 samples, 2 samples were CD36
gene mutations, exon 10-975T/G and exonll del CTA respectively ( new mutations both) ,the other 2 ones were normal CD36
genotypes. Conclusions The new 2 gene mutations have been found, and their efficiencies on expression of CD36 antigen
need to be confirmed further.

Key words: platelet membrane glycoprotein IV; CD 36

doi; 10. 13303/j. c¢jbt. issn. 1004-549x. 2017. 06. 013 gene; CD36 deficiency ; gene mutation; Iranians; blood donor
* FATH R BRI S (2015316) , 7N T Lk 24 &
ST R T H (201509010009) I N T R B B 2 B W H
(201607010007 ) , J~ 7 &4 H & B 2% 3 4 (2016A030313123,

20]6/\030313124).

CD36 T, 75 B i /N A 25 1 IV (GP IV ) 3 Nak® $T
JEL, T2 43 AR TR AL /N BEAZ 20 B W A L P9 A 4
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Bl 3R B Al CD36 PR (1Y) 43 Ay i /INHR A% 20 A
Byl gk T RUAACAE I/l b Bk Feak ALY | #fFse
WESE CD36 T Y e 2 25 78 i i 5 M8 22 J5 5 7= A Hi-Nak*'
PL-Nak* 5 T GBe -5 B/ A0 5 , W if )L/ 2 JLIR)
Fh G e M I/ MRS RE ( FNATT) )5 28988 ( PTP) D K IfiL
AN JCRL (PTR) #0827 IR K R X CD36 Bk A H
FR AN, FRATTXS AR L TTAEARMR M /INIR G B R M 2
T /AR RN B A% AT 1 B CD36 2R3k A B RGO A, O Xt
CD36 RILFEFH EMT CD36 EFMF , 75 BIA TR 5T
A B F S SEWAHE CD36 Pl S, HGE T,

1 MREFE

1.1 WG R MFRA AL B 2016 FFEAEA L Tof%
TR I/ N BB R et 53 N Hh B s2 2 &
PE 1 A 4EHE 19-55(37.02+9.43) % BN & & R A Fh,
AT Y H A O G — kR 4 M 10 mL/ A (£))
(EDTA $i8E) HiRAAE, TRA)G <3 h il 8 1 /MR . 2L
100 g B0 15 min, W5 B A9 & & 1/ i i3 A EDTA-PBS
ZEP LA 170 g B0 5 min YRR LR, 75 5108 77 TR 2% 0T
R N A T PR A AR A

1.2 FEXH S5 FITC 2¢06kRicdi A CD36 HLFi T
& (FLRES FA6. 152) , FITC ZEOEARIEHI/N R-1eG1 ik ([
RIXTIR , SEfE 5 :679. 1Mc7) , PE %EEARICHTIA CD14 B or
YUl ( 7ElES RMO52) (¥ Beckman Coulter) ; DNA #2HUR
#4 (QIA Mini Kit) (#t5 151049762, 1% [ Qiagen /A 7).
M4 ( Epics XL-MCL, 32 [# Beckman Coulter) ; PCR #”
144 ( ABI-Verti, 3% [ Veriti’ Applied Biosystems 2] ) ; 575
F1 43 H14L ( Applied Biosystems 3130XL, 3¢ & ABI A #]) , Mulii-
Screen-Filt 96 # 2% ( Millipore , % /K % Merck Millipore A7) .

1.3 CD36 FikM Rt

1.3.1  CD36 FUJRAEM/MR ik BUS50 pl I/ &
WA 2 pL. CD36-FITC 8% 2 wL IgG1-FITC [F)BI%} IR | 25 i kit
FeIFE 30 min J5, 1XEDTA-PBS 3t , 55 LA 1 mL 1XEDTA-
PBS H & | b i A AUk

1.3.2 CD36 $URIESLZANM L py %k B 100 pL EDTA
PUBEEA M43 SN A CD36-FITC ,CD14-PE 4% 5 wL, B X I8
AN IgG-FITC .CD14-PE % 5 wLul; ZiR#OGIEE 20
min /5, /1] 2 mL IXZLA0 MR = IRBEDCIR & 15 min J5, 1x
EDTA-PBS %£%, I A 1XEDTA-PBS 500 wL/%% (4345 B4 %+
BAE) R AL,

1.4 CD36 HEAI 3R ™A% QIA Mini Kit 96 B 4543
Y, )\ EDTA Hrgk 4 i - 42 B L K 41 DNA ;741 8+ 3-15
IR LD, SR 7] R0 E T —amENE T,
B R 45 A8 M 959C 30s 1B 4k 57°C 30 s, FEfilt 72°C 1
min, 3t 35 MEFR, 72°C5 min BEEMf, CD36 FH ) PCR 7
Yf# i Multi-Screen-Filt96 7 2k 4l L /5 , PCR P=#) L4 ABI se-
quencing kit f3E PN T B F 45 5 434 . T PCR R A
% 10 wL:5x BUFFER 2 pL . Bigdye v3.1 0.8 pL.3.2 pmol/L
PRIMER-F 1 uL. Zlifk PCR 7= 1 pL, ddH,0 5.2 pL; 3 3%
Z4F.96°C 2 min,96°C 10 s .50°C 5 s.60°C 4 min, 3L 29 4~F

IR,72°C 5 min, (R E 4C5EM,
£ 1 CD36 £ PCR XIFES Y

FI¥F5(5'-3") PCR /¥ )i BEKJE (bp)

Exon3-F ACAGGTGCTTAACACTAA 189
Exon3-R GAGAAGGCATATTCTTTG

Exon4-F TTTTATTCTGGCTGACTC 335
Exon4-R ATGACATTTGCCAAGTAG

Exon5-F CCTTCTCGTTAGTTTGCTA 392
Exon5-R GATAGGATTAATTACATGAG

Exon6-F ATAAAATTATGCCTTGCC 350
Exon6-R ATAAAATTATGCCTTGCC

Exon7-F AAGTAACATTTTCCCATAC 187
Exon7-R ATGAATACTATTCCTGCT

Exon8-F TGCAATAAGATAAAAGGTTC 356
Exon8-R AATTTTGTTGTGGGGATA

Exon9-F ATGGACTACACTGGAGGAG 400
Exon9-R CTGGACTTGATCGTTAATAGAC

Exonl0-F CAGAATGTAAGTTCAGGTT 268
Exon10-R GACTGTGCTACTGAGGTT

Exonl1-F TAGACATATTACTGCCTGAA 485
Exonl1-R AGGAAGAAATCGACCTAA

Exonl2-F CCTTAAGTTACTACCTTCTC 201
Exonl2-R AATAACCATTTTCAAGAG

Exonl3-F TATTTCAGTTCCCCGAGA 463
Exonl3-R TTTGTTCAATTGGATCAT

Exonl4-F CTTGCCTTATAGATACTG 470
Exonl4-R TACTTTAGTGATCTGCGT

1.5 S50 @i FSC A SSC Ay XTI R 1T TR 1l /MR
FEOMT, T8 CD14 F1 SSC A4 X 85 8135 1] TR 500 A% 41 AR 43
Mo FEH45 5B ] SeqMan™ 11( 26 & DNASTAR A #))
AE,

2 #R

2.1 CD36 HLJFAE M /M EAIFRE N 53 4% 0 Tk i &
A Bl /MR B CD36 BB FRIAE 1 4 /MR A

RIRE R 2 4, CD36 7RI/ _E 32k Y IE 515 i e 7
[ FEAE 255 (1) .

At B 100
10% ] ]
PLTs w
89.2% "
S 10° Y § 601
73] ; 8
w ~
107+ e 4 : . i s
» 04
]00 s . iz i3
00 100 18 100 10 0

10 10010t 100 10

FRC-A Relative Fluorescence Intensity
FITC-A

A FSC 1 SSC Il i /Y 1 /M40 M 1] o CD36 Y K3k ; B

FITC Fric A2 EH A BN 19 CD36 PR TE I /M - fY 2%

KRR KON BAVER A B2k X Ry CD36 £k & Ak,

SR IX Sy CD36 1EH FHMERIE (43500 3 A5

1 ARG CD36 HUFEE /M b # ks
2.2 CD36 PLlRAE Az AN - AFRIE N 53 24 47 BTk il &
rp B H A A L CD36 it 2k 2R 58 (R B AE I/l L
BRRIR)E | A R L ARRIA S HE 1 4, CD36
FERAZ AN b 23R A 0E H 8 5 ik Y ][RR A A B 25
(E2), 454 CD36 Hi I /M RN B 240t B4 3 28 41 g
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Fimgs 5 &3 1] D36 Bl T BUERZ Y i 2 CD36 iR
TEALH IR I AT BRI A 1. 89% (1/53)

2.3 CD36 FERMF Xt 4 4] CD36 i JFAE ML /M Fi/ 5k 24
WA ek 0 AR AR 8 3-15 AN FRORE DN . 2

ey B g (02.300/ 052‘728% il CD36 FEK B & A= T 278 3 5K exonl1delCTA I ex-
$00- 16+ onl0 975T/G, A5 I R 248 (35 2, 181 3)
= 600 e - R2 4% CO36HUSRIESTHAYTHYIRINAF CD36 SENRALI M
=) { i [+ ] 3
2 4004 70.1% = FEy/FER] CD36 PLT/Mo BRI CD36 JEH 2%
10 [
200 pasiiies v gﬂ‘%r {os P al 13 Z*th\ H/% Neg/Neg ! jE
. B A 100 6300561 5y _a9% 33 ﬁﬁjﬂi 50/ 5 Pos/low - o
Sy PR R W 10° 10 1 100 1 39 ShpA 35/% Low/Pos - exonl1delCTA
= PE-A 49 SHRA 40/ % Low/Pos - exonl0 975T/G
[0 = D 17103 Q2
R T 5304 0.00% I 3 g
Ioj'] ]031
3 10} CD36 TE ML /MR b B9 5k I AR AR YN 4% 8%, H AN
= =
B B 3%-4% , AEEF L FE A 2. 4% , KR 5 2z A 0. 396175100
i LN 13 3 N S RTINS A
' o 1o o Tt T A A T M ) 53 44 7 I TC AR 10 1) CD36 it
100}, | oazed  10°Jogoss, BITRl JEFI G A, B U N T %40 RE CD36 Bk % 5K 2
10° 10 1F 1 1 1r 10 107 10° 1 o
PE-A PE-A 189%,Hj‘7 I ﬂﬁk%,L_’ﬂ%%}!$(l89%)1—[5“{':&1”

A PE 986 HUARRICHY CD14 B L B0 A% 40 i1 CD36

ZHTR S ) M M X G £k 1 & cD36 T Bk 2k A R

#3k ;B C D FITC Fric 2T /R 19 CD36 Hilsife (0.5%) 7 {HiH T IR IR AT A S 45 70, 3 — &5 540 BT
R b IR ARUCO B PR IS AR IEH TG 2 U Y FeAR AR 75
2 R ASCREI CD36 BT AE BAZ AR it A 2RIk
49 ShiAg 40/% Low/Pos - exonl10 975T/G
[ ¥39=EX11-R_DOF_20161128-C006-SET-R.abl (52181) +—
TT.M
B 82425 5 : =
S AL BN 8 'SV o n A RS §.000 R t'ad sl
e S s
A N 39 SARAAY AN 5 B N 49 SARAAY SR AR S
B 3 2 {5l CD36 FPH5AL A AT
CD36 FEH 248 BTV 4 iy W28 A8 o5 . C268T,  IRINEEEI 28248 7301 & AN B F 3-15( S I PubMed IS 3% )7

329-330del AC ,949insA Fil 1228-1239del ATTGTGCCTATT, & 4]
255 CD36 PR BB AL B Y 900%™, 78 H A< F E A
FErh, C268T( Pro90Ser) [ 5848 55 Ay 8 UL, , 24 ol ME 9 2 i A F
[ 50% 224717 FRATXI AL 4 1] CD36 1k T % pRAA
TR W F, & B 2 BB R R %R A —
exonl1delCTA exon10 975T/G——FE CD36 JLH 5 11 M
FERIET 3 AL CTA I 56 10 40T EAFAE 975T>G 1)
AR (£ 2), HiX 2 Bl CD36 R N i /M ik & &
ik, AR FRB S RIER (B 1-2) X 2 D EEF AN
X CD36 R A5 S L BAR T AL 35 2 — PR R
JIANRATR 1 48] CD36 T Uk 50 iy B R e i ) 43 B ik )
JPEERAEE R WA A7 S T4 (R 2 1) 13 ShRAs) . &<

511 .NG_008192 #¢i1) i HRE & FEF 4 DNA M7, Frfs s
BOFAR A, BT —2 B CD36 2 [H RNA K% 18
FERAN SR BfEiZ B, H AT, A 20 Fh 3k P AR AT g
CD36 I BUHKRIAIK, SR CD36 1T B i 2k B Ay 431 ML il
BAMARIE R EE KP132 A>C Y557 i
Ja g5 CD36 kM3, HE/R M 5'-UTR DXk i =X 3 15
JUPFRYZEAE A ] BE 2 B CD36 78 /M b i ke e ekt
Ijtt BATT =R 28, I 5RE CD36 3
HAE S CD36 PrRFRIRM KR,

WHTIE B 4-Nak® 55 PTR SHIAE B L) 5 87. 5% 1)
KHi-Nak* 2 EH PTR il s, & HTE T CD36 APk i/
Mm AR B TR R G, Bk, B AR R
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CD36 i J 35 78 i M S22 J5 77 A Hi-Nak® , T3 3¢ PTR Fl
FNAIT %5 MR8 2 @i Curtis %5 SRR IE T 2
& A FNATT M35 58 AR B 20 TR N AF AE Hi-Nak® , H Ik 4l
G 1264T>G 748 iZ 525 R 10 SR FHRATZ 1L 4,
AT 3L CD36 FEBEUR /NI e . 1 30 A o 14 B 2 BA
FUBESE B, o E A BE P HE-CD36 A 572 A G 1 I /N AR Dk
/DE IR AT 8 T I /MR R SR BLR (HPA) RG0S 774

ﬁﬁﬁ%%%%m S YA M DX PP R A5 A7 7 ) B )
TIEA fp it — RS, AR 4L IR CD36 iR J 3R 1 i A5

&%Wﬂ%émﬁ%?ﬁ%ﬂwkﬁ%ﬂﬁﬁ

W22 A I DR TR I 5 AL 628 A 5 9 o/ IS Al D/ i 5B
A H R ATHT-Nak® [FAD PR RLIZ LA 1 F D ZE Y 2E T3
B, B 37 CD36 #if 2% 1 14 4k 35 et A 80 44 v Wi IR [ -
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BT HE S T 7 0 BN A A2 R A
7 109 B A A8 02 20 A
FAORER KAH AR wmaEl £ B85 (EPOTMRTG, EK 400015)
ME BN BTETHINFI U (TMA) FOAR 8y 2 A G B A I (ID-NAT) £ B K 3 X i i 7 & oF 69 5

W, A TRE ERA L% &M ERMEL, Bk 2015451 A1 B-2015 4 12 A 31 B REH 128 973
(A) i Bk dn 2 A A, K 2 5k ELISA 342 0l HBsAg #0-HCV \$t-HIV-1/2 fn HIV-1 p24 & (E =R A 8 & 3
R,k H Ay % 4 R) Bl ER A ET TMA JRZ2 By ID-NAT 47 HBV/ HIV-1/HCV 3 JUH A4l 3t ELISA 3 K i
PETT NAT SN HE By 47 A B2 25 B9 3071 8 NAT 70 A, 453 A4 NAT B ME AR A 263t 885 ], KB 1 &
0.69% (885/128 973) , £ ELISA A7 NAT 37y &5z 1 8y 47 A 528 1], ELISA 4F SR 71 NAT SURL 89 47 &y 357
], NAT S R B P2 0.28% (357/128 973) , *F NAT 3 757 M 6y AR A #y 4 7] A2 1l . HBV DNA R Rz 114 7], HIV-1
RNA J Rt 3 6], &4 tH HCV RNA 2 K B M By AR A, 6 5 KOBL M2 % 32.77% (117/357) , *t 3 ] HIV-1 RNA X 7|
Ay RCRE ME R f B 36 BR R A BE SE A U IR G, iR AT TMA A 8 NAT & 3% HBV DNA R i £ Fu
HIV % 1 3 ofn 7 Rk 2l BEL T, 4 B 8 3 0 25 o JF B NAT Rl By b E M Fn o TR R XA EEE XL,

REEIR AR A 2 AT WY 5 o R 2 kot I E T

FESES R446 R503 R512.91 R512.6°2 THRFRIZAD . A X E RS :1004-549X (2017) 6-0604-04
Application and analysis of transcription-mediated amplification based individualdonation nucleic acid testingfor
blood screening in Chongqing YIN Dan, Bl Leijing, HUANG Xiulin, LIU Dong, TIAN Yunbo, WANG Fang, LI Wei.
Chongging Blood Center, Chongging 400015, China.Corresponding author: LI Wei.

Abstract: Objective This study aims todiscuss the application of transcription-mediated amplification (TMA) based
individualdonation nucleic acid testing (ID-NAT) for blood screening in Chongging and analyze its role and significance in
improving thesafety of clinical transfusion.Methods Specimen were collected from 128 973 volunteer blood donors dating-
from January 1st, 2015 to December 31th, 2015. Enzyme-linked immunosorbent assay (ELISA) were performed twice ( do-
mestic reagentsbeing the 3rd gen and imported reagent being the 4th) to identify HBsAg, anti-HCV, anti-HIV-1/2 and HIV-
1p24 antigenpresence. Meanwhile, TMA basedID-NAT was conducted for HBV/ HIV-1/HCV detection. ELISA non-reactive
but NAT reactive samples were then discriminated with necessary reagents. Results 885 out of 128 973 samples were con-
firmed NAT reactive, yielding are active rate of 0. 69% (885/128 973). 528 of which presented dual-reactivity to ELISA and
NAT while the rest 357 samples were ELISA non-reactive but NAT reactive with a NAT-only reactive rate of 0.28% (357/
128973) .These 357 samples were further tested with discrimination assays, which confirmed 114 HBVDNA reactive, 3 HIV-
1 RNA reactive and 0 HCV RNA reactive samples with a discrimination reactive rate of 32.77% ( 117/357 ) .Three HIV-1
RNA reactive blood donors were followed up,and eventually confirmed as " window period" infection.Conclusion 114 HBV
DNA reactive samples and 3 HIV " window period" blood infections were successfully detected and screened by NAT, which

fully demonstrated the necessity of virus nucleic acid detection in blood screening and its important roleinblood safety.

Key words : transcription-mediated amplification (TMA) ;nucleic acid testing (NAT) ; blood screening; window period

M4k, I A5 A I AR 0 A B 2 JRe AR B A TR 4G
(nucleic acid testing , NAT) $ A PR HBA7 3 5 19 R BUE FRE
B A 3 o s B SRR ARSI < 7 11 3 R i 2 b I T
MR, V2 Kk ik E & AE 2000 44247, (B4 NAT fE0 1
Tt BB A N A i o A1, FRE A 2010 4E R TE
SRASE i AL ) FF R o S0 2 A% R A I 3 TR E

doi: 10. 13303/]. cjbt. issn. 1004-549x. 2017. 06. 014
* SEAIH . WP PAERMTHRIE S % 0SB i 5 4 A A B3R
T H (2015HBRCO13) ; ASEARE# . 46 (1971.01- ), &, B4
o, EARHIW, 2T S A% Y 2 ST, HLTE : 023-68715923, li-
wei0l111@ 163. com

GERAL M AL R 523 UE 52, NAT AT LA s /b PR 5 A ) < 2
B0 R TR e S e DR 3 0 TR A R Tl 4
i B ASRAE LAY (2015 ) 2 WIHIRLE 5 NAT 20 AR
FL VR A 1%, 7 4 L SR AR I ALY S AT 10 8 i A% I A
e, RATHA L 2015 4ELIKRE FHEE A S 1
(transcription-mediated amplification, TMA ) £ R17 8 A 1% 1R
K1 ( individual donation-nucleic acid testing, ID-NAT) F I
YET g X Hp 4550 HIV-1 RNA S Ak &7 T
BEEREYT , HGE T,
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1 #M#EFE

1.1 FRASRIE A 2015451 A 1 H-20154E 12 31
H Al R B IO AR L35 A5 4 128 973 () 43, B85 Bk 1l
R 2 MR 1 YA 5 mL A EDTA-K, HT%E M) B 25 3R 45
FFE, FHT ELISA (ALT A 294600 5 1 31 8 mL 1) EDTA-K,
B HAl A i Mo B I Y 25 R I A (JE AR L DNA i AN
RNA i) BFE, 1T NAT 8, i fnARERYET 2-
8CHATT, <4 h 2 000 g BS.0> 15 min, <48 h SERLAI

1.2 FZAERSEGN 4 B 3hEB k2 /34T R 48 (Microlab
FAME , %ii-1- Hamilton) ;4> F 20 IfiL #0996 35 4% R A 1 22 48 ( Pro-
cleix TIGRIS® system, P§HE I Grifols) ; 4= H s FE AL ( Xan-
tus, RYIZ HE) . ELISA K77 & HBsAg (L5 7 %, L 5
B20141235 . B20150308 , B20150817/%2 [ £ ¥y #§ B 152, 41t =
20140908 20141109 ,20150401 , 20150602 ) , $i-HCV ( | ¥ Ft
1, 4t 5 201410291, 201411321, 201503051, 201508191 |
201509231/3¢ & 9k 4=, it 5 EXE243, EXE245, EXE249
EXE252), Bi-HIV-1/2 ( £ ¥ B 4, {it 5 201408131,
201411191 .,201503081,201504111) ,#i-HIV-1/2 il HIV-1 p24
PR (B EMA AR, HES 500319 5E0323 ,5F0329) ; NAT {7 &
(PEBES Grifols) : Procleix Ultrio® HBV/HIV-1/HCV Bt 4 ¥
MERF (HES 116153127669 ,134603) , HBV % 5146 1 32, 57
(L5 107618 120311 ,125195) , HIV-1 % 546 M50 (4t =
107616120308 .125193) , HCV % JI #6357 (L5 107617,
120310,125194) .

1.3 ELISA HINAT A  FH ELISA I NAT 2 Fh oy kS hrAs
[FAEAGI . SR = Ak O 2 Bl ELISA 357 % R A8 fi HB-
sAg Pi-HCV Fi-HIV-1/2 Fl HIV-1 p24 F EAR I . LI S/Co
0. 8 VE R FHE , 2 BRIk S/ Co=0. 8, T TR A1 70 O FL
ik, ARG R H A 1 LAY S/Co=0. 8 RIVHI A i iy M 5 XX
TR R W B NG . SRAEET TMA JRFEAY NAT
BEAF IR 54T HBV/HIV-1/HCV 3 Wi HK 4 ID-NAT, TMA
= | FhAFIR IR SMZRR Y B R | IV IR AR 41°C AR R
T R R B AR AR R A9 15 S BRI A
HabR RCRE T S/Co= 1, FI 0 NAT A 52 i1k 45 2 Fh
ELISA 3257 i 48 234 3B S M I NAT BeA: Sy 5Oy 1 , 0 A
B HBV DNA HIV-1 RNA Fl HCV RNA 3 Fifr %8 515251 4
YRG5 S/ Co= 1, DU S5 ARG 00 oAy Iz 17 4

1.4 GEEEBEDS 24 HIV-1 RNA 5 50W PR Sk i 2 8 g
bty , BRI BRI ) Sy 3-4 d, {H i Tk 2 A0 Bl A R AR
— B 17 () B A TRDAS S AR IR, B DT BT SR AR AR A 2 Fb
ELISA fRIAGM I-32% 5 P A7 ¥ ry DX 98 o0 ik 88 B0 50 1
IS (western blot testing, WB) , ELISA %5 544 >4 ) iy 4 [
i WB B BHPE R 25 ARl 1 . FRATTHE X AR A FR Sl HIV
“ETEAT AR AW ERHE R - ) ELISA J7 A Dy AE R B
P NAT #2004 HIV RNA S0, 78 38 e BE U5 19 a3 72
ELISA AR PE e Sy I Pk, WB B TR A FE M

1.5 Zeitseortr RSS2 80 SPSS19. 0 % Bl i 4t
TR B Ay 2RAR R PERER KRS, P<0. 05 DL 22 5% BoA

EN -8
2 #R

2.1 NAT B ROW MRS 128 973 fatrAsrh  Fh46 ) NAT
IBCRS 2 I PEBR AR 885 4l , S i % 0. 69% , Hirp ELISA dE
REPETT NAT BRAE B M (bR A4S 357 i), NAT B 4%y
0.28%(357/128 973) , NAT Al ELISA [l Sk 52 17 14 fy
FaAc 528 4], 7 ELISA BRialHI JC RN AR A | 16 Bi45 5 I
PEFRA T 3 0 HBsAg ELISA BIRFMG (% 1),

F1 16 1] NAT B WMk 1T HBsAg ELISA L F

SN PERRAS BRI 15 (S/Co)
NAT BXA: £ ELISA 46
1 ShrAs 14. 00 0.8
2 FhRA 14.12 0.81
3 FhRAs 14.56 0. 86
4 ShRA 15.16 0.88
5 FhRAR 15.32 1.03
6 BhRA 13.25 1. 14
7 FhRA 15.1 1. 14
8 TR 14.23 1.16
9 T4 14.28 1.17
10 SHRA 15.43 1.17
11 554 15.12 1.18
12 SRR 14. 83 1.27
13 ShrA 13.63 1.36
14 S 14. 85 1.47
15 S 17.56 1.48
16 S 14. 14 1.62

2.2 NAT SRIK 357 4] ELISA 3 Rt NAT A K&
PERRAS I S0 S R PE % 32, 77% (117/345) (% 2)

%2 ELISA JE M NAT SO PEFRAS ) NAT 25 BT

HBV  HIV-1 _ HCV
2 A
DNA(+) RNA(+) RNA(+) Awie wik

n 114 3 0 240 357
S (%) 31,93 0. 84 / 67.23 100
RGN S L (%0) 0. 88 0.02 / 1.86 2.77

2.3 NAT BEKGZE SR (S/Co H) 15 % 5 B 7 1 2R 1) 56 2
Fi& S/ Co (ENFIRAGEE R4 3 AN 0 R W PE RIS S/
Co fHI KM LT (£ 3) .
R 3 NAT BEMZE 5 NAT % BRI 2 Bk 2 0 06 2

S/Co {8 n SRR SRR (%)
14 1<S/Co<10 94 4 4.26*4
24 10<S/Co<15 147 57 38. 78"
341 15<S/Co<20 116 56 48.28

ait 357 117 32.77

w52 ILE X=36.142,P<0.01; A 5 3 #H 4 X = 49.303, P<
0.01;# 5 3 4l H# x=2.388, P>0.05
2.4 34 HIV % OFRAS NAT % R 0 Rk i 25 36 i e 7

I3 4-5,
Rz 4 36 HIV 5 O IARA NAT BIRAI 25 5 (S/Co)
NAT BEAS: NAT S 51
1 FhrAs 13.78 24.33
21 ShpA 16. 62 25.55
31 ShRA 11.10 20. 04
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R5 30 HIV B D7 I8 B 7 45 5 (S/Co)

ELISA 36 B B 32 VRS0 ARG T e 1) Rk I e R0 WB Wi
il 1k 2| H3K H4W 5K

1 ShrA EH= 0.06 (0d) 0.13 (4d) 0.07 (11 d) 7.2 (19 d) / (+)
HEA 0.18 0.96 6.03 10.9

2 5k H= 0.16 (0d) 0.52 (9d) (13 d) 2.5 (17 d) 4.05 (27 d) (+)
fiign| 0.42 10. 1 11.4 8.02 10.5

3EhRA = 0.05 (0d) 0.02 (44d) 0.09 (8d) 0. 69 (12 d) 6.49 (19 d) (+)
fiign| 0.41 0.45 4.42 9.08 10.3

TE < (d) " AR ERAS I I ] , 715 2K i 25wk i) R4
3 g

51&5: 0 A B 5% IV ( polymerase chain reaction, PCR)
ML, TMA J& 1| IR A R IMERR Y A | O N TE 75 44
PRI HOR TG H AR P 634 Y 3 %5 PCR A9 48 50h ok
BEGP ) SR 5 ELISA [R5 19 ID-NAT 8% T PCR IRFESS
T YR AIARHIN B4 155 150, 805 447 XL Y A0 AT 1D, 7 ot 0 36 17
R BRI TN T, B —2 s, ARFLRAHET TMA
Y NAT AS 0k I 25 19, 2015 4F A9 NAT J PR 0. 69% ,
o T FH AR [R] NAT A0 28 48 19 K 3% (0.30% ) ™ R 5
(0.38%) #u X"V 44 IR T BE AN S A (14 b dok 22 S A
SO0 ONAT BRIV 0. 28% , 85 T 422 (0. 09%) ' FPG
(0. 066% ) "> X, S I R -5l AN [] A G 22 6 A
R e A

AL A 16 BilARA 3 11 HBsAg ELISA iR 74 F1 NAT
DA 8 R B Ry ol T X X SRR A A NAT 2 506000 , 5%
RAEHIWTHET R HBV DNA SR, {HH: ELISA #) S/Co 1
AT 0.80-1.62(FK 1) , 48 TARME S MEbr A, PR A b
B X AR A — 2 ORI ST LA LR 2 RS

it S/ Co HMG ALY NAT BRAGZE 000 3 A4, Beit2#
SAMT R RAE ST TMA R B9 I 3% 0 25 7 ik R 2 G 4
Br K55 (S/Co 1) BIR/INAE IR HRENSH,AE
S B RN G SR RN R Z R —E R R (FE 3),
3 e BRI AT 67. 23% 1 NAT A 52 N 1 A A L4 531
SRR RN, AT/ R B 1) B kR AIG, R
[ ZHF (oceult hepatitis B infection, OBI) | [R5 3¢ 0B 7EBR
A B Poisson 43 A L L H T HORE Y RE AL S B A
PRI OBI AT BEA& A 5 4 17 45 SR SO BT 1 A 2R
S0 AT AR RE R HBY DNA £ BB IN, 6A6 2 17
PET HBV S50 3E 5B R EL B R F#' 5 2) NAT B AT — &
EEAT B R PEAFAE ) 5 3) TG 5 6 S A0 A s 1) 22, 35 4%
FRAR N JE: 37 RIS a0 | A A it A7 5 B 22 7T B i) 0] 2%
R, PEIRIE 12 F# G PCR FISERT 2802 | PCR W 7E NAT
BRI L PE T HBV DNA S8 51 =E S5 7 M () B AR Hp K 4 HBV
DNA) s A3 bR AR 1 A 3R BTSN . S0 M b AR
BYNTT E A 0000 TMA ID-NAT Ho 45 — 5 fr esis |

FATIA BT 3 ] HIV-1 RNA 550 PERY NAT B
PERRAS Xk 7B R RE T ZEREDTIIN 3 4 ki
) ELISA 5585 & A T I 4 5 4, - 22 WB #fiiiE Sy BH
A IRUE SIS HIV % O (32 5) 0 3 Ak #4745 2
T3 WRBEDTES BRI T 003 2R s R e, HLiE 1 ELISA 385
(56 4 1R) Y I 2 A 1of ) 658 16 =300 (3 3 %) R R (3%

5) . AHTIEEA - 1) p24 FUIE R H B ] e FHii;2) 3 Al 4
AT R M BE G 22 57, #73X 3 AWK I & Y I i ok &
INAT A, 3 k] 2% 0 5 L0 s 2 AR M AN 465 32 1 3% B
LR BE R 25 o 7™ B 1) 671 TR 2

ATFFT (0 JR) BR 2 R % 114 ] HBsAg & W 1 1 HBV
DNA S P AR AR 37— 25 (B0 5 2w = G0 3 B B 7
ANRERG R H A OBT 38 S A T M 7 A 460« 7 1 17 4R
0. 88%of) HBV DNA 46 tH 2 J& AU W 1 35 FF J&& NAT A6 I %+
T OBI A4 T I3 24460 o 113007 mik I 1 7 L, (5 —
PR RS DNA /EN OBV IR B B, 76 5 0 ik
Yerp T &5 HBsAg $EAT 2-4 JEKE ) (HAE Y5 1 , Bt
BEE G T, S = ARG YLtk HBsAg AR A IR, LS
Al EE HBV DNA A 3E s WP T HBsAg 22 5 I 1 1 A= 4 2
ARZSTT S BTRATEIE NAT K05 | i3 475 58 A fi 2 045 5 1
ELISA Rl , 25 1) B A MY e 55 R PR RAIE I VR 22 42

& % x #t
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BERR, SRR, 2RI, A5 R b X TG AR 1. HBsAg 52 B P gk

HBeAg FHEZ2 A K H 22401 )L HBV G RFAE 70 By

A OREE B RZE Ea R
LY, ) W 518035, 2.1 Mt Jr BRI ARt 3.0 M B e LAY )

MEHM KT HBeAg MR U XA E 4 LEE KR HBY £ W FE S X EF G, ik &2 28 4
HBeAg [H 1 F2 43 J 3 28 ] B 45 )L AT AT 5 Jofn 7 S A I, 5k A % 00 42 B A (NAT) | 52 iR 2 4l 7
#(QPCR) E X PCR ¥ 3§ S Lty 2 FA M F B A A HBV DNA & § W5 & Py B4 L& R F 5 K
M, ZER 28 1] HBeAg [l M #E 35, 75% (21728 1) h A = I HBV & 3 R (HBsAg /HBeAg/#i-HBc FH ¥ ) |, 7 % %
EREHLERF(P<0.05), EH A UL B A Y £ (1 72%) ;28 ] HBeAg [H 1t £ 3 4y B 40 )L, 4 28.57%(8/28 1)
$F HBV &%, 4 5 ] 5 HBsAg [/ HBeAg [ 3 1]  HBsAg FH14/HBeAg M1 ,1% 8 Bl B4 L E#H EH N K
Z A HBV B4 AR R A K Z I E B4 )L HBV RR % % 04 38.09%(8/21) , B M 1H 3 #] HBsAg [ £/ HBeAg
FH #/HBV DNA FH 2L 45 )L, 100% (3/3) & 31 HBeAg /HBV DNA ## [A T B 45 HE 4 . 33 b3 247 & 3L, HBV DNA
HE>10° 1U/mL LA 324 67 540 )L HBV B R B 2 & TR % # E<10°1U/mL 2 4 (P<0.05) , 7 43k 7% 6 #]
HBsAg [H M ZE 43 fir # fk ot , & 50% (3/6 1) i 31 HBeAg/HBV DNA [ i, %518 HBeAg MH M B £ B K E 4 # 5
HBV R P % HBsAg 2435 , i T A= WA EE NS REFREF B E 2t ;HBeAg W & o 8374 )L, (2
HBsAg [F £/ HBeAg [H 2L LA 12 A 837 HBeAg [ % [, T HBsAg [0 ¥/ HBeAg MR 4 LE LT G A it —F

K4BIA . HBV ; HBeAg; 243 B 45 )L 7 4% 3%

HE S R446. 11 R373.2  MERARIREG:A  CEHS:1004-549X (2017) 6-0607-05
Characterization analysis of HBV infection in infants born to HBeAg positive mothers ZHENG Xin', ZHOU Shan®,
LI Tingting®. ZHANG Yuming® , ZENG Jinfeng', LI Chengyao. 1. Department of Blood Transfusion, ShenZhen blood center
ShenZhen 518035 ; 2.School of Biotechnology ,Southern Medical University , Guangzhou. Corresponding author : LI Chengyao

Abstract: Objective To study on characterization and progression of HBV infection in infants born to HBeAg positive
mothers. Methods 28 serum samples of HBeAg+ pregnant women and their infants which infected with HBV were collect-
ed,tested HBV five markers( HBsAg/HBsAb/HBeAg/HBeAb/HBcAb) by using chemiluminescence method and indentified
the existence of HBV DNA by NAT,QPCR and amplifying S region, then further tracking survey was made on infants of their
prognosis. Results In 28 HBeAg+ mothers,75% (21/28) of them were HBsAg+/HBeAg+/anti-HBc+ with the significant

highest HBV viral load than others (P<0.05), most of them

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 015

* BGIH ) RAE BRI ARG T H (B2014358) 5 AJlAE
PR BB (1962. 05-) , 55 WL WHIT A S 0, 328 A3 16 V05
B 4 19 WF 5T, H 3% 020-61648466, Email: chenyaoli @ hot-

mail. com

were genotype B. 8/28 (28.57%) children were infected with
HBV, of which 5 were HBsAg-/HBeAg+, 3 were HBsAg+/
HBeAg+, all of their mothers were HBsAg+/HBeAg+/anti-HBc
+ with a high infection rate 38.09% (8/21) of vertical transmis-
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sion. We had followed up a total of 3 HBsAg-/HBeAg+/HBV DNA+ infants, all of them recovered without treatment. Infants

had a higher significant HBV infection rate from pregnant women with high viral load ( >10°TU/mL) than those with low viral

load(<10° IU/ml). In addition, 3 of 6 umbilical cord blood samples from HBsAg+ pregnant women were found HBeAg+/

HBV DNA+. Conclusions

HBeAg positive pregnant women had a significant higher rate of HBV vertical transmission infec-

tion especially in those HBsAg+/HBeAg+/anti-HBc+ pregnant women with high viral load, HBsAg-/HBeAg+ infants could

recover within 12 months whereas progression of HBsAg+/HBeAg+ infants need a further study.

Key Words:HBV; HBeAg; pregnant women; infants; vertical transmission

FKEN R TFEREMERTEER  HATiF £
HBV 22 ik e 35 TEALFAE B 16 BRI, B8R 2 8 1 1 3 3 75
B $ b il K 250 2 RS A B L T HBV , {H R B4 4%
e B4l LB HBV K [ BE 2 R 46 J& % (OB ) 2
WARR L AR /N — BN HBV 5 OBI 43T S B L il if
I, AFAFTRATE AR —F 2 Bt HBV $ldls B R A
YIS JE T HBeAg FHMEZ A BE U Hh 2R (o A L/ B4 L,
FEHAEIE R SR B TR T 3 HBV YL i 73 Kk
Y2E SR AT R G VT, SRAF 2R 4 L. HBV W5 H%
VA% A7 BT T % HBeAg+E:EHERIEELLFE HBV B
RO, A3 HBV BRYe & AL B M By 7 1k B AL 1% HBV 4243t
R

1 ARSI

L1 ARASRIE 2013 4F 10 H-2014 4F 10 A TR ERIK
R ER RS M BE RN A 300 i HBsAg [P 5L
HBeAg 5 PH P Z2 18 3 28 1T M1 Al & 5, LIk & 3 28 il
HBeAg BHM:Z 10 F 28 Bl 84l )L (5 L L fil 16 :12) If- R4k
MLIBAEAS B4 LRAL 2 mL/ A, BRI 5 mL/ A, 5%
EDTA $i#EE (7,1 369 g B 0> 6 min, 73 %E ML 200 wL F
1.5 mL B0 A T-20C KA

L2 HAREE AREFFTA4 28 4 HBeAg BHP:Z2IA , ¥yn] #5
WRNFAP=RAS S, HR R DI REIE % JC#0E , JC TORCH 35
BRI | R IR B 75 245 9 OBl B2 B R 22, B ok
HEA TR EE REL Bl 3h G, i LI A FHBEZLIR 5% . HBeAg
FRPEZE AR 28 B BLL, ¥ A Fre 7 B e =gk, A4 24 h
WISBEAT T CRFEE T (20 pg) A& BT 2 S BEBR R
(HBIG,200 U) i F 83 S, IFAESS 1.6 AN B 43 3 5
CHFRERIMBREr . WFIE R B4 LA IR 4 A o 3-36 A4
A A 2 A AR e 2038 2l B 5 R B 0 A 2 R 4t
JEA G M B, S AR B HBsAg BAPEZE DB HE 1ML 6 1],
1.3 S5 E  ALT ff FH Bl R s SR g Al 3 70 ( 25 [ I
I8 R S 7410242) 5 DNA BRI IR H & (db stk
WAEALBI A BRA LS : DP209-3) ; Bl Hi ( BIOWEST, #it
5:111860) ; EB /L Y4k} ( Andy Safe Nucleic Acide Gel Stain,
BIO PROBES) ; #% M2 HLIK 73 F it bR DNA Marker ( KAR A 4L
BHA AR s REEIRAN A Procleix Ultrio assay vl
(#t= 171662021506180, Emeryville, San Diego, CA, USA ) ;
ARCHITECT i2000 SR 4= H 3l G 3% /3 #F &R 48 ( 35 H A K5
A]) ;PCR ¥ 19 (35 ABL A H] 9700 545 ) 5 /K20 L Ik A
(£ Embi Tec) ; WA 2SR AME G (b5 b 1 A4 W) F AR AT
BRZS D) 3 TR TR 2043 (A8 I SRl b [ BR AN W) 5 38 A

BAS( FEILE AT ; MX3005P #1356 & & PCR Y (25
EZHR) o

1.4 IMIEFR A AR AR ) HBsAg  $i-HBs  HBeAg
MR AT M R i 5 e A P 56 EHE 35 Ak 2% RO R B R
HBsAg<0. 05 IU/mL 3 B 7k, $/i-HBs < 10 mIU/mL v [ 1,
HBeAg<1 S/CO Jg Bt ; Hi-HBc Hi-HBe 4510 5% FH Ji | ] SR
BRNIZ WA & (5405102 2015094627 ,2015075432)
1.5 NAT Kz 95 35 4% MR Ao I ifn 8 v 0 fo R &% B TI-
GRIS 4 A S ML WAL R A AL (225 Procleix TIGRIS, 3 [ it
KN AT = W69 B (HBV/HCV/HIV ) J R 6
I [ o HBV DNA Knill RRYEFE (9. 2-12. 1 IU/mL) ], R
NPT A TEAT 5 700 A A R [ 2 S e A I PRV 7. 6-
9.8 IU/mL],

1.6 QPCR/ER =2l Y K%M BUR & High Pure
Viral Nucleic Acid Kit ( 5 & 2 W2 K2 WA a5,
14157200) $£H2 0. 5 mL Ifi.2% HBV DNA/RNA, 50ul £l /K 36
%18 . WA Premix Ex Tap( Perfect Real Time ) ¢ 52 &5
& (KEF/E TaKaRa A7), 519 R 5 ik R B4 S
TEAHE S /N RTII SR BRAE T HBY [E PRARAE 5 IR T3 [
NIBSC ( 4“5 :97/750, 8t A 5%x10° [U/vial) ,

1.7 SHEHYH ZEEKRBILMEES, BRHRR
PCR J7i:9 4% HBV DNA S JE[F (496 bp) , 519 S hifk R Y
T 3 5 2 AR5 AT A G iy & 26 SCiik™

1.8 Siit2#/hr SR SPSS 15. 0 Siit /3 Wi i ab ks |
AR ERLR XK Y Fisher BITIHER | W42 57
ARAS BGOSR ] Mann-Whitney U K 56 , 224N S B 528
BB LR Kruskal-Wallis H #3645 H46 36 % F AU
K45, P<0. 05 h2ZEFA G E XL,

2 HR

2.1 28 {5l HBeAg PHYEZ2 IS FFME 28 5] HBeAg FHPEZE
AR T 24-35 % (P14 28 %), YaakA5 1 vl i 46 I 2%
ROEAE AT 2 KB, 28 il HBeAg FH 2210, 25/28
(89.29% ) 145y HBsAg BH 1t/ HBeAg FHYE, 3/28(10.71%) 14
5 HBeAg BARHYE ;22/28(78. 57% ) 1] J347i-HBe FHPE (£ 1),
1/28(3. 57%) B 9 4i-HBe PHME, Hor RIR = FH (B 3) J&
Yl 5 75% (3 1) ,4 A HBV Bedi X Ry s 4l it BLg
WEZF(P<0.05) , MER 3( K= RS i (R
S 1.78x10°I0/mL) . 28 15 HBeAg BH 1t 22 10 it 3 [
I B R FE(72%,18/25) ,FEIR C Bk, A 1 ) 3L A
DEI(F 1), Hax 3 HIERY B S SEP R Al 58 B Ak B 7Y
HE .
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%1 28 #fil HBeAg FHIZ 10 HBV B YL/ Yy~A RrAiE

YRR ALT(IU/L)  HBsAg  #i-HBs HBeAg #i-HBe  Hi-HBc n(%) R YO F (TU/mL)  ZER AL n
1 <40 - - + - - 3(10.71) (226-3.26) x10* Bl 18
(o1 6
D 7Y 1
2 <40 + - + - - 3(10.71) (462-1.29)x10°
3 <40 + - + - + 21(75) (144.3-2.05) x10°
4 <40 + - + + + 1(3.57) 4.27x10°
i (%) / 25(89.29) 0 28(100) 1(3.57) 22(78.57)  28(100) (144.3-2.05)x10°

1. HBsAg <0. 05 TU/mL JgBAYE, H1-HBs <10 mIU/mL A1, HBeAg <1S/CO [ ; 5 7 2 5 3 B HH 0 < 10 $5 A 5256 19 QPCR & i REUE N
10 1U/mL, A% S FE#E HBYV DNA {HVRE<10. 0 IU/mL X FA I T RRAGER . K 4 Fh HBV IR dp kit R S22 5 Sl i H=
13.28,P<0. 05,411 75 : 4 Kruskal-Wallis H 455, 28 fi] HBeAg BAM:R: 1 5158 PCR 71 S JE [, 3Rk45 25/28 ] S JE R 751 )43l

2.2 6 5l HBsAg BAMEBERST ML =AM A5 2R S5 sk
2 6 12 I P A IR T S HBsAg BRI, 23-0% 357 4 JLIN, W] 25
SRAE I K L B2 A, X 6 B A2 I N 35 7E L3R 28 1] HBeAg
PR 2 00 L T A1 0 7 R R R R SR AR 2 1A ikl ., 6 431
HBsAg FHMEZ2 4T A 33.33% (2/6) Ho 4] H BRI 47 1. HBsAg
FHIE/HBV DNA BHME (3£ 2),50% (3/6) JBra Il H P HBeAg
FH4:/HBV DNA FH1:,100% (6/6) i BHi-HBe FHME(FE 2) .
R 2 66 HBsAg PHM:AREEBFHT AR 25 5

2.3 8 fi] HBV JEkJu SR 41 JLEEANFAE KB B2 15 i 28 14l
HBeAg FHHEZ2IAH A 28 BB 4L, 3 8/28(28. 57% ) i 2+
#1)LiH L HBsAg B HBeAg FHPH Ry H B 2 40 HBsAg/
HBeAg/47-HBc BHM: (K = BH) Y= 4 3/28(10.71%)
B4 LA HBsAg/HBeAg/Hi-HBe3 T fHME (£ 3) , FE
LA LR HBV (3L H ALY N B A, b B3R 2 (6] 1955 37
RERARELER(FE3), 28 ARG ILF,H 528
(17.86% ) 1) HBsAg P/ HBeAg FHYEZESN L, B & L 4,

HBsAg  $i-HBs HBeAg #i-HBc HBV DNA 1,20 3-4 A, Hi A 4/5(80%) 14 QPCR NAT .S F:[H P
Q1 - - * + + AN HBV DNA BHYE, BF & HBsAg B39/ HBeAg FH P/
2 - - - - L vt e AT
83 . ] . . . HBY DNA BHYE( 3 3) ,3/8 340y L3R4S Bt s e e | 4
04 _ _ _ N _ i B HBeAg/HBV DNA %% B, JF th BLAR 4 P BT 1A Bi-HBs
05 - - - + - (%3),
Q6 + - + + +
1 HBV DNA K0 28 5 85 75 4% B2 K  ( NAT) L QPCR & = ilb A7 4]
e D23t o
F 3 8 Hi HBV JBYL 4y JLIEANRHIE K8 B s 1
FrAc P51 AEWE(H)  HBsAg Hi-HBs HBeAg $i-HBc R EE A/ P I (TU/ml) KL R RY
B7-1 L 4 - + + + QPCR-/NAT-/S JE[A - /
BB B7-2 / 12 + - + QPCR-/NAT-/S FE[H - /
BE:2E M7 © / - + + 1.29%10°/NAT+/S FE[H + B
B19-1 L 4 - + + + <10/NAT+/S H:H + B
B I B19-2 / 17 - + - + QPCR-/NAT-/S %:H - /
5% M19 © / + - + + 4.70x10%/NAT+/S [+ B
B22 i 4 - + + + <10/NAT+/S K- /
B3 M22 i / + - + + 4.20x10%/NAT+/S K+ C
B25 Lz 3 - + + + <10/NAT+/S H:[H- /
BESE M25 @ / + - + + 2. 4x10%/NAT+/S H:H+ B
B35-1 il 4 - + + + <10/NAT+/S K- /
B B35-2 / 12 - + - + QPCR-/NAT-/S %:[H - /
3% M35 © / + - + + 3.07x107/NAT+/S £+ c
B74 @ 8 + + + 2.94x10*/NAT+/S [ + B
3£ M74 i@ / + - + + 1. 13x10%/NAT+/S [+ B
B75 3 8 + - + + 2. 44x10%/NAT+/S £ [H + B
3£ M75 @ / + - + + 3.27x107/NAT+/S H:H + B
B76 B 4 + - + + 1.59x10°/NAT+/S KK + B
B:2% M76 B / + - + + 1.28x107 /NAT+/S JE[H + B

;3 1] HBsAg PHYEZE4) LAY 15 48 i 5 128 LU BOROR i1t 22 5% (CRJH Mann-Whitney U K85, U=~0. 267, P>0. 05)

2.4 241 HBV J&Ye 543 HBV DNA #H & E &R
HBeAg £} 352240 )L YL HBV 58 E#577 HBV JRH B &
%A 2%, B 3E M HBV DNA &> 10°TU/mlL, 244} L&Y HBV
RAERIEARWISE IR 42. 11% (8/19) , B FH 5 T <10°1U/mL &
B HBeAg FHPERESELL (P<0.05) (£ 4) .

x4 4L HBV YL 5HEE HBV DNA 821 R

HBeAg FH14:£:3% HBV DNA

B LR n A (10/mL)
>10° <10°
HBsAg o, HBeAg [HE 8 8 0
HBsAg 5 HBeAg BAE 20 11 9

FHHE (%) 28.57(8/28)  42.11(8/19) 0(0/9)

TE - BERIMI HBY DNA #i > 10041 % 4) LI U HBV LR 5855 <
10° BB G225 (X* = 15.22,P<0. 05)
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3 i

T [ el AT HBV 353 7. 29 | M2 d i T 400
RGN R B ST SRR L& 2R A o i
6 1%, ZE P A NBEI IFHEH SR 0 12.7%° . 47 5% HBsAg
FEPERE 32 B 3240 L3R e HBV JA & RS &0 T E
WGT HBeAg FHM:BESE AHF 24N JLEYL HBV HTRATHR KA
YIS AR B A A I, AR IR DR ST AMZ ST 5 PN 7 s ke
JEXFIRYE HBV B4 JLAEAT 18 B BE T , % 3 [ B2 7 o 1L 4%
HBV Wi HA EZ = X,

AT 28 Bl HBeAg FHPEZ I W) P F5 59 HBsAg FH
PR 89.29% (25/28 i) (£ 1);10.71% (3/28 ) K
HBeAg B PHM: , iYL I PR A2 L EZE 0L FHi-HBe H B
BT A B Y R, HBsAg i B R R B, F
HBeAg PR Z2IH UL« K = PH” B e 4 =X ( HBsAg/HBeAg/ -
HBe FHIE) ME(H 75%) , Z A 3 A1t HAh 3 ARt
e SRR AI A IF AL F 218 M HBY BRYL B A
TR, LA s A e bt >0 X T A LU I T 3 4 e
et R R SR A 0 3 B HBV e KU, 3% 1 v 28 ] HBeAg
PHMEZRIE A 72% A FEH B B, 249% HIEIR C 1 4% R 3L A
D AU (FE T R X)) ,iX 5 3 E HBV J&R Y 19 A7 2k B Y
Fefil (B AU 46.2% . C %Y 49.0% . D Y 1.6%) 7 £ 38 K %
Sl B SR N A HLIX. HBY WiATHE R B 8y FAH— 2
(B 71 63.44% .C 11 36. 55%) 1> | 6 ] HBsAg FH 12 1)
Fbk i B 509% (3/6 1)) HBsAg 875 HBeAg/HBV DNA [H
PE(F2) B A LB I E N HBV B0, A0
HBsAg PR 22 10 5% i ik i 1 IR /&5 HBV A th 38 ) 540 G 4
Mg R R E AL,

AL B FE AT 2012 AR AT HBV SR I8 2 AR
SRR AN T S BR A 1 (HBIG) B 5l BE W U By (2 4%
HBeAg FHYEFEN ) B Az LA G AT ZHFRE /T <016 ™,
YHEYe HBV A9EE 58 42 LT 24 h NN S HBIG, AHF
5% 28 1] HBeAg BHM:REE MBI AL JLFE 030 HBIG fufii 5 2
PEE ISR IR A 28.57% (8/28) %245 JL H 3 HBsAg 1§,
HBeAg FHPEERGE ; ForP AT 10. 719% (3/28) B4 LA N HBV
R YL (HBsAg /HBV DNA BHME) (£ 3) , & FEIM#IXH
7.9%" 5 HEIEHIX I 9.3% "™, 8 il B HBsAg 2§ HBeAg
FRPERR YL i L 40 JLEok A 21 1K = FH HBV IR e Bl (£ 1,
F3) JRYR A 38.09% (8/21) , 5 [ PN SCHRIRE 1Y R RE R
Lot ARG B e B R = B i BT AR )L HBY JEege
A1 94%HZEA K (BB T HBsAg FHPEIEK = FHEE:
FEHSLIL HBV LR 3.3% 7 AT Lk =B e B o
B} BLE FAGHG HBV 1Y XU, 323 1 8 4] HBV Ji e 22
LA 5 Wk HBsAg B/ HBeAg BH T , Hok 5 52 il S e A%
B, BEMKT 3 6 HBsAg BHTE/HBeAg FHTESE L)L, HAE
Pi-HBs/BU-HBe B, 6 B0 52 ] fif % Ry 3 A JLAE T B
HBV )& , &5 3% A 5 S BERAF OR3P P IA , (EA75 A A A%
S (HBsAg [F7E/HBV DNA FPE) 200 FoAiTef Hirbr 3 o] 42
HILT 12 ABEREUIRII (£ 3) , 4528 3/3(100% ) il 22 4]
JL# HBeAg 5 HBV DNA ¥%:[H, $ii-HBs/$i-HBc £+ B FH

P, U HBV AP B, 7= A s 1Y 5 ORI EE
HBeAg FHEZR40 LT I B 7 1 B 95% (19/20) L 5] HBeAg
FERATY AT UL HBeAg T 3 i JIf 45 MR 5 4% 386 45 i )L 240 )L
TG HBY J5 W8l Eshfms N KB 50L& H AR
BMG, F 4 8% HBeAg BHIE 35 A% 75 28 /> 10°TU/mL
215 <10°1U/mL 20 B9 %L %) )L HBV JEY R L e 45 ] A 30,
BEEIME T HBV il bk &, & A R T H AL #% HBV XL
W WG, 7= J5 19 HBIG e 2 B s SRt 2= . o+ HBY
DNA & (10°1U/mL DL &) B9 Z2 30 v] 2% e Zo 30 45 v
M HBIG f 2 BT 1B .

TR H AT E A ST T A A AL Pk
ABECHFRATLEL B/C AN 3B | B R SE RIAUAS — 2 e T
PRI RRE AT BERR R 45 I %F T HBeAg BAPERE £ A 37 4 L
PRAPRR T 22 | TR MBI 2 305 45 T8 161 2 T 00 R A0 A 0 T 1
HIREE , RS 57— 5> H B, X F 5T HBsAg
FE P RS 10 SR ) L P P O U HH B B 1 £ TR R e o
JEYL (OBD) MBS , 4 TSR0 B IR e BB A 1T 2 %5

& £ X #f
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ARG B

i -

MR ML HIV RNA % 1 AR AS 1938 B T RE Ty

Fe FH OREH AR HEE KRE AMBE AN (EKNMB TG, EHK 400015)

FEZE B x4 T HIV RNA & 0 4oy dtofn & #8252 M Al iE, ik 24 A & 3.4 REER 2R KB
(ELISA) 77 3% (R ) %% B X 3 (WB) , U R B A2 T BUR (NAT) 2 WA & % 07 %, *t 2 ik 0 & P At 49 1
Bk ot HIV & 0 3% 5] B[R] (AR AR ko 2 B B 6 % 13 1 4-8 d) B iR AR AR g R fu B 97 B I, KA ELISA 77 i
LSRR A 0 -HIV 5 B B R F 4 B 25 NAT 38 287 R 48, 3432 6] fL AR A 7 HBV (HCV (HIV 3 B NAT F 4 i 4
AlRE, SR G BMF AR A G KA ELISA $1-HIV 3 K5 ¥ NAT & Mk 36 KO0 M ; B 5 NAT & &R 5 4t
HIV # A3 (WB) 4 B 7 T M . & A SGR A ELISA #1 WB #A 7 s 5tk %38 5 A0 4 0%, £ 3 B E#IAN
A F-HIV 5P RAGE T 1 N RENEFEAER, HiR wREE HTRINA AL F E R X R
R ERF M HIV RNA & 0 8t & NAT A& 04 A T L 41% HIV RNA 5 0 3 ik o 2 89 f 5707 3 1 K o

KR HIV & o 8 df o 2 38 B2 A0 0 5 kot 3 M7 s X BR A U1 s ELISA ; WB 810 R Bt ok 1 &

HESES:R446.62 Q522°.5 R512.91  XEKKRIREG:A  XEHHS:1004-549X(2017)6-0611-04
Tracking and follow-up study of an HIV RNA window period blood donor L/ Wei, YIN Dan, BI Leijing, YANG Hu,
LIU Dong, HAN Zhiguo, ZANG Lei, QIN Weifei, OUyang Xiongyan. Chongqing Blood Center, Chongqing,400015, China.
Corresponding author: Ouyang Xiongyan

Abstract ; Objective

blood sampleswere collected at different stagesduringthe window period ( every 4 —8days depending on thedonor status ).

To track, follow-up and verify a HIV RNA window period blood donor. Methods The donor
Tracking , detection and follow-up study were performed usingthe 3rd and the 4th generation enzyme Linked immunosorbentas-
say (ELISA) reagents, qualitative and quantitative nucleic acid tests( NAT) .Routine serological testswith two ELISA reagents
was performed while NATsingle assay were conducted forHBV, HCV and HIVtests.Results The first ELISAtestresultwas-
non-reactivewhilethe qualitative NAT was reactive. The quantitative NAT and West Blot( WB) results were, however, both
non-reacitve. We tracked andtested thedonor’s blood samples 4 timestill the serologicalresults turnedreactive after three weeks.
Thus acquiringa complete processofserological conversion.Conclusion It was the first time to track follow-up, test and con-
firm ahighvirusload donorin an HIV RNA window period in Chongqing area.NAT technology is capable of blockingsuchinfect-
edblood sourcefrom clinicaluse.

Key words: HIV Window Period ; DonorTracking and Detection; DonorFollow-up study ; Nucleic Acid Testing (NAT) ;
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Enzyme Linked ImmunoSorbentAssay ( ELISA ); West Blot
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IV %2 4 AN 2R 3 A Aor A 10 58 37 1) 2 A {5, T L2
S 23 ST M A A 22— WA i I R A R G T Y ] R
H 2010 4E 1fiL3 5| AR K (nucleic acid amplification test,
NAT) 2, F ] ik & i V007 4 SR Mk & A= 17 ks il ik
AR TR R T, JC IR AR 3R [ 30/ HIV %75 2
PSS 5 T NAT 38 5 B4R I 7 19 DNA 5
RNA , A0HG H5 50 T 5 A A 18 R 5 5 s B bk & 2B
A S R SRR ARG SR B T DR R i A W i 3 A0, AR R
T IS 2 AN AT 06K B i R g A XU S
st ARIRAERAR ) (2015 AR ) B WA SCHLE 5 NAT 44 AL
TR U A 715, FE N 2016 4F TF 4 7F 4 [ 5 A3t 1 L+ 52 B
MR AR 27 55, NAT 5145009 ELISA 41 19 ik iy
5 LRSI 4% 2R S A 34 T, 18 i 1 I 9RO A ) J5 o B
R T I AR A KBS . JEARIE NAT Kl mT F A 1l e HIV %
PR 30% 2, Al A 2011 4F 2 A JFERRFH 2 IR
ELISA Fl 1 Y% NAT J£47 [F] 25 @ 6 i 56w, 75 LA 4 A 31 NAT
T RGBSR Y B R (transcription mediated amplifi-
cation, TMA ) DA B 7 X6 A5 AR A UM VB B NAT BXAS Al
SR  TF R 30k 2 A ) SR s 1) 552 i LA % R 1t 1 TG
A IRATE RAEE DTN 1 44 58 HIV f 1R il 7 5 2 8
TABEERIRADT (R FRAS ] T 1 AN S2 0 HIV I 2 5%
RS BHGE T

1 XN&57H%

1.1 GBER BEUTR B —MBAEN wIkEk I, 7,50 %,
2015 4F- 8 H 16 HAEE R T JLIRHE X4 5 B R E (0 A o0 2R
M4 1 ZARKE W10 (HBsAg MREFI ALT) A4& 5 , #R 1l 400
mL, AR T A SHAS R B I 2 AR . 1 47 5 mL 43236 F 1
XHZS RN (EDTA-K, BiEE) , H T i il br & PRl ( ELISA
22 ALT KN ANM A %5 ;1 3 8 mL 2035 T 1 A B e )
L3 RS (EDTA-K, Bt , JTHR  JC DNA FF1 RNA ) |
JHF MR 5 5 DNA/RNA K2l (NAT %) . TACRER
BT 2-8CHR-AF,<4 h 2 000 g B0 15 min, <48 h 5E KN
1.2 EENISEF & [ ShEE R /4T R 5 (Microlab
FAME24/20, %+ Hamilton A H]) ;4 B 3 ML 807 55 4% FR K
M 2 58 ( Procleix TIGRIS® system, B BE 2 Grifols A F]) ; & H
BIINEEAYL ( Xantusd4/OH-150 , IR Z HEA ) , ELISA R F
£ .HBsAg (#it= B20141235 . B20150308 . B20150817, It 5% /7

Z8) /(L5 20140908 , 20141109 20150401 ,20150602 , 7 [ A=
Yoig B3R ), PL-HCV (it 5 201410291, 201411321,
201503051, 201508191, 201509231, I # B 4£)/(#t &
EXE243 EXE245 EXE249  EXE252, 3% [E 3% 2F ) , $-HIV1/2
(45 201408131 201411191 201503081, 201504111, |- # R}
4£)/(#t5 5C0319, 580323, 5F0329, & {11 4R ) ; NAT 51
#5: Ultrio® HBV/HIVI/HCV B4 4 M7 (415 116153,
127669 ,134603) ,HBV 45 5il k357 (L5 107618120311,
125195), HIV1 % 5 & I 3L 77 (%5 107616, 120308,
125193) ,HCV %54 350 (L5 107617 ,120310,125194)
(PHBEZF Grifols 22 7] Procleix Z 5177 &) ; 2% i85 : PCR %%
ek Rk AT (S 2l HIVL V2. 0,3tk T13046, %
+HH ) 5 3 4 RP-HIV 2 W) & (45 2015021004
5 H20150806, LU T %E)

1.3 ELISA Fl NAT 2 #p o7 ik kil R H > fsgk o 2 fp
ELISA Kl 32k 77 %) #5 A< i HBsAg, HT-HCV FHT-HIV1/2 ¥
W, LA S/Co B 0. 8 M FA, 47 51l S/Co=0. 8, M HAHIF]
AL i R 1 FLA S/Co=0. 8 EIVHI Ay BH A, X
RN B P U B R G s, T NAT B i 57 ik HBV/
HIV1/HCV A ) 6 & 0 25 (ID-NAT) , S/Co = 1, W 3
NAT SZRiPE 25 2 Fh ELISA 3205046 I 34 o A 5 iy #4107 NAT
IR 52 7 1, D) Y T 2 e 8 ) A 2 S8 S A

1.4 NAT %5200 Pk i 2 (BrAS ) (9 BRI B D7 (R
FAAUEIRES:  AEASHR I R RS |, FAS b AR X
AR — LRGN, 28 5 ) HIVI RNA 5 BAPE AR A, 4% B
AL T A8 R AR X R A R R B T —— H 2015 4F 8
A 21 HIFG ARSIk 0 R BC & B2, B0 4-8 d REEHR I
FRA 1 YR (kM 30mL/ YK, EDTA-K, Hi 6 A% 7 T -80C) ,
FoRAEJG 32 B R A LA ELISA % (2R AT 2 Ff ELISA 7)) &
NAT B, 1 2 1055 P-HIV 55 BH 7 B AR A28 5 KTl ¥
X CDC B e 156 [ 25 H a8 EN 7% ( western blot testing,
WB) | i s i (Z 465 L2 IRAH) .

2 #HR

2.1 145 NAT %5556 HIV BHPE R i 3 A9 38 B8 B 15
ELISA JE 2RI ¢ 12k 102 B 20 & vk i 3 85 Pi-HIV 5
FH(E 1),

F1 2015 FEKI MM AL 144 NAT LRI HIV FHMERR 0 M 2SR B EERETT & CDC Bk (S/Co)
R LB B ﬁ‘@@%‘l\f‘m
EARYS 2w H3W 4w %5 1w
(8716 H) (8 A 21 1) (825 H) (9A1H) (9A9H) (9A1H)
ELISA #0128 3ARKHFI(E™) 0. 06(AEpitE) 0.13/0. 16 (B, 07/0. 09 (A BitE) 7. 2( ) 13. 6( R ) 12. 5 Mitk)
WA REHI (D) 0. 18(AERIETE)  0.96/1. 08 (I MitE) 6.03/6. 97 (I RitE)  10. 9(SIiHE) 11 5( R Ritk) 10. 9( LR E)
W3R ) 0.04(AERE) 0. 04(AESE) 0. 04 (ARSBME) 3. 53 (mitk) 3. 99 (Rt ) /
B4R (R o.os(ARRRME)  0.02(AERBIE) 0. 15(ERNTE) 24 1( SRtk 16. 8 (L) /
NAT £ g iTan el 13. 78 (S it ) 33, 12( Bt / / / /
S5 24. 33 (L) 34. 69 (I ) / 31. 96 ( BHE) / 29. 17( R Jitk)
FERE  RAESERR (E>) / / / Bl rdiva / S
ELISA 345 3 1R ([=7) / / / 0.27/0. 29 (AE L) / 22( i)
MP WB i ([E7™) / / / AWE BRI BRI




rp E 2 A 2017 4E 6 H 4 30 4855 6 1 Chin J Blood Transfusion Jun,2017,Vol.30,No.6 - 613 -

2.2 HIVHEHREWT F2ENE SRR

Tt BB E R LA (R 2)

R2 2015 FHERTMIB PO 14 NAT L HEKLE HIV BHE
R 5 S 5 9 1 4

e Rifn K LOG ML
ANEE 2 E'_J
PR HHA (cp/mL) 8 (cp/mL)

Y1(i#kif#)
Y2( ki)
Y3(HkIE)

EDTA i3 8 H 16 H 8.99x10' 1.95 20-1.0x10’
EDTA 3¢ 8 H21 H 9.17x10* 4.96 20-1.0x107
EDTA Mi3% 8 A25 H 9.10x10° 5.96 20-1.0x107
Y4(#kIME) EDTA MK 9H1H 2.31x10° 6.36 20-1.0x107
YS(#kILE) EDTA 3% 9H9H 1.07x10° 5.03 20-1.0x107
Yo(HRIMASLHR) EDTA 2% 9 H1H 1.20x10* 4.08 20-1.0x107

3 g

I 05 Bl X G (A AR ) 9“2 A TR 0 30 < R
Pt 72 MRS, <2 A 07 Fe BB B R R 7
P I Y PR R U 81 9 st AR vk R TS G T < R e
T LI VU 114 2 R A A T IV v 80 v A g A6
5 e D 1) T 1 e I R Al T SR R R Ty 1k B SR
R RE TR, BR NATHARCSKKREHT
HIV/HBV/HCV #a: i F 0 (8 B R JC I BR o 2 1
2, 1 ARSI AR SR 2 S AR

ST R B R TR, T Sl A 4 1 A% G55 1 i T
SISO FIWT RS ) ELISA 77 101 3Rk o 2, ) Ao vk .
FHAVSREFEE, JE> B 2 Wi 3% HIV 195 /617
A, TR 1k 7k i 2 AR HE . B sl 75 S PR TAEH R
30 5 ) S A SR R 10 B B ) 30 20 A 3 R 1
B RIS, A0SR IR A N RE B DD B SR s {58
SINTIBEREE A F Wi R, R T R U R B A %
HUAG b N B35 i 2 B O | 40 5 9 30 , - X 4G T 2%
A Bl A PR R AR RN RV B ) B S kO ™
SERR I B AD SRR 6838 R IR AR 1 | VG 2R R fh 45 1
SERE ARG AR I R U AR I bR AR A I 45 SR R ELISA B
PE NAT B2 P, A 00 R ATT X 2 ik o 2 A8 T 38 3 Bl 7 (A%
DI ris sl NI R R S  F N SR il A TN 17 31
MR H & WEEFAR B0 RS A T 5 ki A
2014 484 R B AREIDIL , B I S R A G W, i F ARG
LA BV A R B . B3] 8 i i 3 3 44
“ R DS A1 BRI YA AN AR R 43 A SR i R R (H
AL R A 5 H A LM R A S O R, BRIk I
o NN IS - s R/ -0k K2 LA [ & Rer (i
FEHRRYY HIV A5 F 5 9 AR R N ER SR A T 2 Ik
BAIER G e N 2 IR BB ) Z T 11212876, 4
4£9 H 1 HIRATH 2 AR CDC BTk, 2 ALRE A B A
RIS LD RO PR AR AR AR . 8 B 3 AT 4
Brigos  HIV @YY S5 2 J& Ik i & i 5 HIV RNA S48
Bk B, H G F AR AR e R T OHIV B9 & (R
2), TESEIRRYL Bk i o 4 o 2 30— 3 1Y v 0 B I E
IRZS  BEZ RGN & HIV RNA $2 U ECR B E A9 — 1
HFFAEMR AT (R 2) 0 A 1 RIS NAT B B
P, HIV 2 515088 1, T 2 05 3 F0 4 fRBT-HIV ELISA

IR TC S Bt B8 9 d A 1 Ahs 4 ACHED HIV i
FARGI B IR X 25 5 5 16 N 24 d K ik A 30 g
45599 F1 16 d 77 HIV3 Fl 4 AQ3 0K I 25 A5 R WL 7
PE, B 24 d LB BITE (K 1), ARSI, AiEht-
HIV ELISA 3 3552 4 AR Bos T HoiR & i ffis 5 45 i
R AR | (R S e = 3 AR T 4 AR A
M aE S B, B4, CDC Rt 2 3 24 d BRE R e
SR BRI , FHAIA T AS s R I 2 7 A 1 T R

3 W O A TR AR ) 5 £ TV SR
HLL 25-45 % FPEREAO £ AL A 2011 4F 2 AP
FFEGRHE NAT 51 AR M6 2, kb 2 2017 48 6 H 30 H
M 782 129 2wk i AL A i 12 #l4bF ELISA % H 31
HIV F3AR, ZFRAR G H FF R MR 00 NAT K0 2ok
FEHE PR B RO HIV B 5 1 0k 3 il o) 817 1 38 5 | B
Vi, HEI R B Y- HIV B 0, i EIERA T [ 5 0 NAT
R A KA 4 RN 9 1 (0 K U e . BT E Py
Kt (4 HIV o C IR i 5 46 040 S B AR Bk AR
B HIV 75 081 ] B2 1 4% 50 % B3 vRak i 3 , 1B 3
YL A HH 50 2 A IS ANSEETEAT RS R, R HEBR 1%
HR AL BRI A S T3 M s ARG LR TR A B
JETREE T HIVI™ | S Atk & 1B AL O T ARt
i HIV BRe 1 1 AN 80T B, B4 sk o s %t HIV Z8 000
WALTR AR, AT AR HIV 85 /8 BRI 9 et X
S R e A P 2 4 i B TR —

2 £ X

(1] BB, 2SR R AR Jo ik i 2 HIV R AR B B By 722 %
SR B I 2R, 2012,25(3) 1 281-282.

[2] HL AR5, FREHE, 55.2003-2012 4FAL5TT LR .0 Jo k%
HRIMAKE HIV e BLT. AL BT EE 2 ,2014,36(4) :321-322
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565K A K LA o 0 1R 22 B

S OBHF Ok R (EERICERE AU TR, JbaT 100029)

MEAN TRERESEREILATH M EL ATl PomEx, FaERTIERARFEEE LA
KR B AT, A O BOLR Btk e L v6 7 . iR BIBUME 247 2015 4F 1-2 A 4 T 2 0TI e/ Lo B 4h
FHT B R B F AR B9 8 LAG 1 %k 300 ], % FRAF 40 20241 :0-12M 41,1-3 ¥ 41,3 B DL B4, 4 7T 5E 00 % vm
FHATHR LB A ST E NP E R HAT S H & logistic B VT 947, ff 26 & 41 & )Lt o oy o B &, G55

300 1) & L ,238 Al B2 A sy ol e 9T, Er ot B K 79.33%, 0—12M 4l R K 95.45%;1-3 & A Hr ot R A
82.02% ;3 % A b #irifn & % 29. 82% ., logistic 447 B 7~ ,0-12M 4 A R AT 40 & Gk B 2% 4 B )L oy %
Fil-38 4, F AWhaZaRkERZALE LAY FmER;3 YU LA KE AV H O ERZ4 % LA
R EE, iR HA%Cm A LR A B KA F A S e R T 4R B LR R, LI A
JUAR BT A& o T %

KRR S0 R0 AT 5 L B o %o B &

FESESR57.1 R541.1 R720.5  XERERIRED:A  SCELRS:1004-549X(2017)6-0614-03
Study on the influence factors of blood transfusion in children with congenital heart disease CHE Ji, DAl Ping ,
SHEN Xin , CHANG Ying. Department of Blood Transfusion, Anzhen Hospital, Affiliated of Capital University of Medical Sci-
ence, Beijing 100029, China. Corresponding author: CHE Ji.

Abstract: Objective To understand the intraoperative transfusion characteristics, the risk factors associated with intr-
aoperative blood transfusion, and to screen the markers for evaluating the risk of blood transfusion in preoperative period.
Methods Medical records of 300 children who received selected pediatric congenital heart disease surgeries in Anzhen hos-
pital from January to February in 2015 were enrolled and retrospectively analyzed. The children were divided into three
groups : 0—12 months old group, 1-3 years old group, and over 3 years old group. Then, every group was divided into blood
transfusion group and non-transfusion group, according to whether or not they had received intraoperative blood transfusion.
Univariate analysis and multivariate logistic regression analysis were used to investigate the risk factors for intraoperative
blood transfusion. The relationship between the intraoperative blood transfusion of neonate with different degree of anemia and
Of the 300 children in the study, 238 (79.33%) received transfusion. In 0—12M

group, transfusion rate was 95.45%; in 1-3Y group, the transfusion rate was 82.02% ; in over 3Y group, transfusion rate

prognosis also was analyzed. Results

was 29. 82%. Multivariate logistic regression analysis indicated that the risk factors of intraoperative blood transfusion in 0—
12M group was preoperative Hb concentration,in 1-3Y group were age and preoperative Hb concentration, in over 3Y group
were age and the loss of blood during operation.Conclusion Combined with the characteristics of blood transfusion in chil-
dren with congenital heart disease and the influential factors of blood transfusion in all age groups, a comprehensive assess-
ment of the risk factors of blood transfusion in children can be integrated to achieve the preoperative preparation of blood for
children.

Key words : congenital heart disease; children; blood transfusion; influence factors
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W, o3 — 5 T i A Te) o S A o 9 75 1 A 1) i i 4 5 A
F DGR EILTUG 84 fE S R BT AAE AL T,
B B A A RSO R R AR L — AR Y AR
PRI, ST A AR i A8 L I XU R AT DA, S 4007 S8 LA
U FE53 AR AT L G 25, £ 8 O B SRL TR i
F9 D, AT R Dok A S A ot il 0 08 R LKE A A T R RS2

the Blood Donation Law: a systematic review and meta-analysis.
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[13] VS0, R, vhET7, 55 Wi VLA JCEAmR I HIV B T R
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Wl , J8CAY 2SN LA MR i i o3 o e e B ] 7, R JH SPSS 13 (SPSS, Inc. , Chicago, Illinois) &8 i1#c ik

18315007, SR Fl ANOVA K56, P<0.05 WEFH ST
| HE5EE zjf.{iﬁﬂﬁ,mﬁﬁ NOVA 3, P<0.05 N2 5K G it
L1 WFFEXt4 2015 48 1-2 A Wi, FAb st i BB /b L 2 BR

D ESMEHE 32 56 KA O RS TF ARG 9T 19 300 BiLEFER

FARFIIEALHE . ASD B#D VSD 4D .COA Bih WU Glenn, 2.1 FBJLARHEILIE O M f 808 300 140 A 5317 1Y %%
47 Glenn ,Bandding \TOF VA TAPVC ifr, = 0. O JLRHEE T AR 2o 4 il 43 238 B, Bt ok
PECD f&4h B-T SHUNT ,PDA Z54L(JEMRSM) \COA BRI RE  79.33%., 4L G ol R 1, &£ 418 JLagnia

BFARE, VAR L 2.

1.2 VORMCH SR [ IR 7 ORI DL R VR F1 ARPRFEERE RBC HivERS

1) RFE B R AR B AR R HbHCT, T TABR(%) RBCHILBIR(%) RBCWIEE(%)
PLT .PT APTT; 2) ARHIEH A i H AT Hb  HCT 0-12 A 154(51.33) 147(49) 95.45

ST RN B S Hb R 3) BUS S, 31;;1 89522(91'96)7 ) 7137<<2,5‘f'6373)> e

R BLR N e A 3 TP AERE H PSPy 2% e 200 38 o

1.3 Stk A SRS RS DB AR ER: (22SD) R
R 2 ARIRAER LT AN TRk
AR AT Hb(g/L)  HilJs Hb(g/L)  BILARE (Kg) BILA¥KIME(mL)  Hb FAEE (/L) SILAYHE(U)

0-12 f1 114£17.75 124x21. 32 6.94x1.77 60. 47:£28. 67 11.722.36 1.99+1. 06
1-3 % 124.3£15.25 11914. 65 11.8+2.63 64. 61:£37. 42 0.34+15.77 1. 02+0. 76
>3 % 134.5+18. 06 115£16. 97 28.9+2. 63 167. 54+144. 34 (=6.2)£20.35 0.4320.75
&t 121.27+18. 72 120. 94:19. 11 12. 55210 76 82. 04:80. 82 (-0.33)%23.78 1.41+1. 12
2.2 A YUEILAR PR R % B SR EAN ARR RRT Hb W AR H R e S

2.2.1 MAABIUR PRI TSR N R T RN R AR LR 22 A Gt L (P<0.05) (%3),
R 3 AL P i nT BE RS R 3R B B R R Hr

0-12 A (n=154) 1-3 % (n=89) >3 % (n=57)

Ky i 20 L (12N P ANy i 20 L (1) P AN it 21 Ling 114N p

(n=17) (n=147) (n=16) (n=173) (n=39) (n=18)
RIS 0.77+£0.2  0.57£0.27  0.058  2.520.71  1.9%0.69  0.001 8.9+4.08 5.8+3.29  0.008
ARATATE( ke) 8.4£0.75  6.87«1.77  0.001  13.6£2.85 11.4%2.44  0.002  32.9x+15.9 20.4+10.3  0.004
AFT Pl 3 x107) 305+89.16  326+101.3  0.586  300£66.17 296+94.21  0.894  248+62.09 243+66.1  0.774
ARAT Hb e (/L) 143.3231.14 113.3+17.69  0.043  139.8%25.73  120%9.21 0 140.5£16.22 122.6+16.35 0
AR H I (mL) 34.71£32.6 61.7+28.64  0.003  62.5+54.83 65.07+33.21 0.861 194.87+164.67 108.33+61.86 0.006
PRI/ %) 3/4 78/69 0. 888 7/9 43/30 0.267 16/23 4/14 0. 167
ARHGPT(s) IEH 7 133 1 16 70 1 33 0 0
S (K 3s AL 0 0 0 0 0 0
AREG APTT(s) IE% 1(n=2) 41(n=63) 1 7(n=9) 11(n=33) 0 9(n=16) 5(n=8) 1
SR (K 10s UL) 0(n=2) 4(n=63) 0. 007 0 0 0 0
A il 2R A (n) 3 51 0.971 4 24 0. 002 8 5 0.789
Al MR E B (n) 0 5 1 0 0 0 1 0.316
2.2.2 XHRHERSMEFAEHITHE X HE AT logistic x5 SKALILBUERHL
BHEAMET BUEAHT SR, 0-12 H 41, AR |20 5 H W E 2 FEBERE(d) AERESEH (JT90) AR IBIKAEZRE (%)
ARSI INE, 1-3 4, F% RATmeaEA 0-12 7141 9.08+1.874 6.79£1.9 0
e F % 2L L 7 S [ 22 4 - . 1-3 %4 7.69+1.758  4.47+0. 685 0
«zer;m: ﬂ@mmzzmm, m:% 3BALLEATEREA 0O e 4 .
EFﬂmg%ﬁiﬂﬁumﬁ’ﬂﬂjwulﬂﬂﬂ%(?% 4) ° a1t 8. 21+1.998 5.487+1.976 0

x4 HIMEZHZE logistic [FF 4347
) P 3 iFig
ARHT Hb WREE (g/1) ( 0-12M 41) -0.223 0 . ‘ e .
R Hb WHE (/L) (1-3Y 41) 0,245 0.016 SER M WS 2 e KA T Hh e # OL ) — 28, 2 15 45 b
AERE (1-3Y 41) -0.472 0. 001 SERWTE I 28% , H AR b7 ARG 24 0. 4%-1. 0% , TR [H
At B (mL) (>3Y 41) 0142 0.049 AR BT SETME G IER R 15-20 77, DA S R b Ol
asaicd (@ IeerE ) 0 0 A S BT EL AL BL L, 55 AT 043 10 4 W o X
2.3 RJLBUSTRDL IR S. TRERINRET I I W, e FEATIAYT K 2 HUB % 0 T A
AT IETE |

MR YT — BRI PRI RORG 7 P Jo ik B A Y %
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WIT R IR IR T AR T, TR ERIMERE
T 1) T 70 e 5 R LA DY L2 o 1 LA R, A T B Bl e —
FE B Y PEAF 2140 M A 2 -7 A 006 PR R o 3 3 A 2040 ff
I (240 LoD E T AR i AR MR e . R SR SR ki
Bk TR BILAE A, S B YL O F RS R R E
S AR a0 9 P ot A A SRR I B T AT BB B
LY IRIALRE 38 2 5 | 4 5 BN, BN A S5 W25 D REAS 4
ARV, S 2 B LR PR IR T BB RA O D RE AR 41 i 5|
AN T REI ], 350 T B P IR i KURS: 5 R TH 2R
I PR 5 R SR ™ 3 9 R 1) & A A ATL A AR ] Y ZE
IR A S 1) S BB A5 2 A 1005 S 0 9 & A
FET- R AR BIRED ) AR BAh LR AR
JEHET 3R 2T R X S i K S 4 ) A A R ik 1A
B, AT BRI ZE ) 5 AT LB ISR LAR JFAE T3
FIE A 0 1 % B LTS . ST 5E B 23R 0,
JetRBOLI NN S TR BUS A R A BT &
ZEAMATALR M BRI PR LT 40 R AR A T 8 v R AT e PR B A
R STy, R IR YRS TR AR v B TR
EIH R EZ R G A L TR 48 Ak T T
ST IR R A AR A IR, AR SRS ST UL R 0-12
AU 1-3 B A K 3 %L LA, 045 400 4 o, R0 &40
B[R NGS I W& IR YA A ] S I i A R W
FEOL A FH i F0 R T A T i ot PRSPk P i ot 2k S7 5% i)
K LAY Je 0 B LTE R R AL & i

FEALIEI 2015 45 1-2 A AR, A4 BE /N L IS RHK
B ARA #L 300 1], o 0-12 A 41 L 154 ],
U RFARGIEE 51.33%, WWIAARA/NLE LR FARKZ,
PEATA AP S 40 40 M S B 147 B, O R R, R
95. 45% , 15 S FARGIEHY 49% , i 1l A LAY 4F I S A T 41T
TARAF ARG M EIL0.77 % 8. 4kg) . A HILIGF-1Y
FHiMm e, A 1.99 U/ B, sy R £ 250 . 1) AR AR LI
H/N AN AU AR SIMIE PR v I 3t R R A
YUK BEER L M S50 & A & A, AR AR o
SR LT AN & 2) AS 2R LB R F I 213 AL, Sk
114 o/ L, R4 2 LAY ifin 58000 0 BE A TE 8 98 [l AR e 41 4L
B, T TR P, i B R AR R
AR I £ B P R A L 5 o B PR 2R A i 22 PR AT, R
EON AR S P N e O VTRl 1 v - 2L N B S T e N2
JUAEAR & IS X213 VR B 2 Wb A0 PFAR R 46 A, AR il 2B
JUREE 2R 21 E S5 IR AR

1-3 ZHBIL 89 B, i T RBIELH 29. 67% , #HATAR
LD AN S B A 73 B R 82, 02% , 5 B TR
B 24.33%, BILAFB IR 1,02 UG, i 34
= | NS | TR B R N N R AR S b7 3232
WA I A PR 2R, A R AR LAY AR IS R R T I 4T
AR BE K F AL R OR i 59 L (2.5 %,13.6 kg,
139.8 g) , M2 B 201, 4F 8 AR Fi I 218 (R A4 &
JLA i i o S7 5 R 22, A1 A R T4 I BRAG A8 A

3L AL ST B, 5 B TFARBIE 19%, il
29. 82% 5T AR B 6%, A4l B ILIF349 H A A

0.43 U/, i B0 PR 22 43 A 47 % | PR 2 L R Hif 1ff 41 28 (1 vk
B AR i R R e R B R R AR i LY
AEWE MREE RATILLLER YR B B TF AR 4L A S i i UL
(8.9 %,32.9 kg,140.5 g) , AL i 58 6 i 1M 26 20 T AN
M2 (194. 87 mL) 9 32 B2 Ji B oAy - AN it 28 A i i 21 25 1 vk
FEBE  RE R, AR5 R B2 /N T d, F AR
A A B | S X AT NMIAYTY . B
ZNE T, AT FIA 0 I 5 AR 4 A LA i L 57 5 1
B, B izl B LR B K i 78 i 2 R R, B
AR L 74 R i o A AN [ 1) R LR R ] B O
R R E B T i i A S AR T A A 16

ARMFE 3 AL TS BT, £ R AR R Y,
J A F R R LR S 1 & A RN, TG TR B 8 A2 eh i 5|
B, SN AE 1-3 BAR 3 B DL A R T L 4 A
Ja P RIMATE O AR R R, FEREE
it BT T BRG0P 1, 24 LA BRI = B I
G 1 £ 457 MR 31 1R 2 X L PO L, 9 2 PR ML 4 S 40 XL
Iz B ot f ) Lo oA A 9% B A S

25 PR, T LRHE F RS AL, LR O T
AR H %t MBI R FhSETIR B I, W R FTLE & b
VAR £ LA W B HC BT Ak A1 8 28 A0 i i XU DA 36 b,
B ORATMLLE B ARTE AR Bl A i 2k i &R
FEE TR LR i 7 28, ok B LAR A FH 0% i 8 ) 5t 1)
BB HEAT 7043 WA B v 45, AU H5 R R A 1 i M e 56
i, W P AR LA B A AR Y S M AT o

& % X #f
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R B AN RSO A I PR AT 5

M OEIRE AT ZRHO(PEERKFHEERER, LT Y 110004 )

WE.BY XAERREEREFEERHEREEZALARBRNGRESE XA FERELRE, Ak
TR FRAFARAEREEERE 20125 1 A-2013 46 AR ENAAH LEHERAEHNASTNE —kan
E G- BERR LS 2011 £ (ERJ i R B R W MAREY 25 3 — KR B RN 23047 i AE %
PG P E SRR, RO 29T HIEFHATT 793 KW M,56 KM MEHLERTAE AR LT RN E
HOERNBLA R RN R EEN T 1/%3HK 58.7/1 000 U; 3E 35 o 4 & P8t KR 19 5k, Ry 30 3L 8RR 9 9k, % it A8
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Investigation on adverse transfusion reactions in the orthopedics department
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Abstract: Objective To determine the incidence, type, imputability, and severity of adverse transfusion reactions in
a specific Chinese hospital. Methods The records of all transfusions of labile blood products that were administered to con-
secutive patients who were admitted to our Orthopedics ward between January 2012 and June 2013 were retrospectively ana-
lyzed. The presence, type, imputability, and severity of the transfusion reactions were adjudicated by consensus from 2 of the
3 experts, using criteria proposed by International Society of Blood Transfusion in 2011. Results During the study period
793 transfusions were administered to 297 patients. Fifty-six transfusion events were confirmed as adverse transfusion reac-
tions by the experts’ consensus. The incidence of the adverse transfusion reactions was 7. 1/100 transfusions, or 58.7/1 000
transfused units (all blood products). The specific adverse transfusion reactions were 19 febrile non-hemolytic transfusion re-
actions, 9 minor allergic reactions, 8 cases of transfusion-associated dyspnea, 4 hypotensive transfusion reactions, 1 major
allergic reaction, 1 case of transfusion-associated circulatory overload, 1 case of transfusion-related acute lung injury, and 13
unclassifiable transfusion-related complications. The imputability of the adverse transfusion reactions was definite for 17 e-
vents, probable in 5 events, and possible in 34 events. The severity of the adverse transfusion reactions was non-severe for 54
events (96.4% ) , severe for 1 event, and death in 1 event. Conclusion Adverse transfusion reactions are common in the

Orthopedics ward, and serious reactions are occasionally observed.

Key words: adverse transfusion reactions; orthopedics; hemovigilance system
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Abstract . Objective To summarize the present status and characteristics of blood transfusion treatment for patients un-
dergoing panhysterectomy in our hospital. Methods Clinical data of patients underwent panhysterectomy were collected,
from 2014 to 2017.The proportion of perioperative blood transfusion cases was calculated, and impacts of intraoperative blood
loss and surgical procedures on blood transfusion amount and RBC/Hb were also analysed. Results The allogeneic transfu-
sion ratio of patients undergoing panhysterectomy was 20. 1% , while preoperative transfusion ratio was 66. 3%. The mean vol-
umn of infused blood was (3.8+1.9)U, and there were significant differences among the preoperative, intraoperative and
postoperative groups (P<0.05), while the differences were not statistically significant among different intraoperative blood
loss groups. Comparisons of different Hb content groups: the group of Hb<80 g/L had highest ratio and largest volumn of
transfusion, the differences showed statistical significance. Comparisons of different surgical procedure groups: amount of in-
traoperative blood loss was the largest in panhysterectomy group through laparotomy, the second in laparoscopy group, the
least in transvaginal panhysterectomy group. There were significant differences among the three surgical procedure groups ac-
cording to transfusion ratio. Comparisons of different transfusion volumn: There were significant differences of Hb concentra-
tion before and after transfusion among the four groups. Conclusion The disposal plan of the doctors in our hospital is suit-
able for transfusion in panhysterectomy patients. We should choose better strategies including selection of appropriate surgery
procedures, application of minimally invasive surgery to reduce allogeneic blood transfusion.

Keywords : panhysterectomy ; perioperative period; transfusion
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(P>0.05) , L 2010 4F 5 1% 9.5 #11/10 77,2014 £ 457 W 56 £71/10 77 , 74 892 4 Wk it # # A HIV HU4K [ 1 26 A (5
34.7/10 77 ), Ef HIV R4 247 K Bl F ik 2 (43.3/10 7 ) W &% T 2 A5 R (10.3/10 7 ) (X*=4.50,P<0.05),
A K Wk A (99. 1710 7 ) W & & T FF A ik 2 (9.30/10 7 ) (X*=35.30,P<0.05), HFH(54.2/10 7 ) A E & T L &
(17.6/10 77 ) (X’ =7.20,P<0.05) , FL # i f & £ # K T 2 A B T 2% (X?=6.70,P<0.05) , N EALAF AR T
A EEBRL A REKRTEMNE FA#E(X*=35.60,P<0.05) ;0T AREH T AT EHE WEFAUTERIET
B RO R FE B RS F (X =0.48-1.57,P>0.05) , 5 F o5 K R i 3 R i A BE HIV R e
HERE LA LSS B E ik R BB B KR T R R R R R R S O e, BT AR R kR
mEEMN,

KBRIA T2 R 2 HIV F00 R e 35 ool o 3 5 4
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Analysis of HIV infection situation in whole blood donors for seven years in Liupanshui X/ANG Shunzhen', CHEN
Yang" ,XIANG Yan', ZOU Lijuan', AN Bangquan®”. 1. LiupanshuiCentral Blood Station, Liupanshui 553001, China; 2.
Guizhou Center for Disease Control and Prevention, Guiyang ;3.Depariment of Blood Transfusion, Guizhou Province People's
Hospiial . Corresponding author : AN Bangquan

Abstract : Objective To analyze the HIV infection situation in whole blood donors in Liupanshui Central Blood Sta-
tion, to make better prevention and control measures, and to further ensure the safety of clinical use. Methods From 2009
to 2015,74892 donors’ blood samples were collected for HIV antibody detection in Guizhou central blood station of Liupan-
shui. First, positive samples were screened, followed by experiments and analysis on sex, age, history of blood donation,
profession and so on.Results  Since 2009 at the beginning of the HIV screening, Liupanshui CentralBlood Station showed
shows obvious rising trend in blood donors(X*=17,P<0.05). However, no statistical difference was found in HIV antibody
confirmation positive rate( P>0. 05).In 2010, the lowest was9. 5/100 000. In 2014, the highest was 56/100 000. Among 74
892 blood donors, 26 were confirmedas HIV antibody positive (accounting for 34.7/100 000). The HIV infection rates at-
fixed location (43.3/100 000) weresignificantly higher than those in college ( 10.3/100 000) (X*>=4.50,P<0.05) ; the
rates of HIV infection in first time donation (99.1/100 000) were significantly higher than repeated donation (9.3/100
000) (X*=35.30,P<0.05) ; men had higher rates (54.2/100 000) than women ( 17.6/100 000) (X*=7.20, P<0.05).
With the increase in blood donors’ age, there was a reduction in HIV infection rates (X*=6.70, P<0.05). Office staff,
manual workers, farmers and free occupations also showed a clear upward trend (X*=35.60, P<0.05). Singles out of city
had higher rates than the married in the city. An education of junior high school and above is higher than high school and a-
bove ,but showed no statistical difference(X>=0.48-1.57, P>0.05).Conclusion HIV infection rate in donor population in
Guizhou Liupanshui city central blood station shows a rising trend year by year. More attention should be paid to fixed loca-
tion of donation and populations who are young, have low education level, are unmarried, are males, work as farmers, and
are first time donors.

Key words : unpaid blood donors; HIV antibody; infection rates; central blood station; whole blood
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1.4 it d A B4 SPSS17. 0 Geit 2= 4
00T, R KT UL P<0. 05 H2Z A G55 X,
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2009 4 10 107 22(217.8) 2( 19.80)
2010 4 10 497 35(333.4) 1(9. 50)
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2012 4F 10 219 39(381.6) 4(39.1)
2013 4F 10 835 45(415.3) 6(55.4)
2014 4F 10 707 44(411.0) 5(56.0)
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X 17 5.77
P <0.05 >0.05
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<0.05) , BPE(54.2/10 J7) B . Tt (17. 6/10 J1 3 NBK
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2010 424 1. 64/77,2011 424 1. 84/77 ; H Bt M4 HIV JEk e
PGS AR FRATT A B 45 S ) 2
TE, 3R 1R, 5 7S 8K T Aol st 2009 ~ 2015 4F Tof
R I AEE HIV R SE T SCukRAE | 2 41T el g ik b o
B P>0.05),2014 FikE iR &N 56/10 T, Horf HIV 47
PR T GiT2: 22 5 (P<0.05) ,2015 4F FHME KT
2014 4F, AT R i SR AR AR A, B PN T A A B T A
B AR,

T 2 GRSl kTR 2R 32 A 2 A T B
(TR B SR BT 2 w1 ) B0 1 25 1 AT O 0 L P A S ]
PRk, HIV Yy 28 LA Sk [ 58 00 VR R I 19 41 27 D7 47 5%
B RN B, 5 T ASE D RAE 2002-2013 AR 4R A I
WO TR L HIV B IR A3 B X 7 101 F 3 A —
B, SRR EEA U Bk 34, B H HIV IR YR E A
15. 17/ A ZMHAEE M, N5 A G 1= B E N,

2015 4F , FAT At Xof i Sk 1 5 AR 16 2 0K o B oAy 3 AR
TR A LR 2%  HIV B S 2354 P & 0 g

S TOARSHER CTCEBR AR SEHE B ) , ISRk i jip % 90, &
e ft R I A5 3 ) B A% SE A B A OGN 5 48 = PR R
I AR L 2R AT A R HEAE , 2 37 AR & B % JG AR i BA
R R TAE A REFYI, B 5 T4 5L HER o A ik i & 1) B8
IV R B BRUE HIV )5 R A B 1 R 1 45 3
TABEER,2015 45 HIV 9]0 BH 200 BAR T 2014 48 (P<
0.05) , HIV JEYe R\ 2014 £ 56/10 T FEARZE 2015 4E1)
32.7/10 75, PAUL, AT BAEMSRAS B, NWE T+ TAE A 5
Ml 55 RE ) FNZE A 2R BT, I B AER I A 48 55 00 B a1,
374 ERAE ML S8 — Rk I S {5 B R G, CE B AL =,
G HIV BRI R 000 S b P R ol S [m] s O 0L 80 o A
%4,

& % X #t

[1] World Health Organization. Progress Report,2011: Global HIV/
AIDS response. Geneva: WHO,2011[ 2012-11-20]. http: //www.
who.int /hiv /pub /progress_report2011 /en /.

(2] RUE, k60, 5, % 2 357 KA T PIGCR AL LA K
FRIRR I AT HIV A 5908 £ b [ 4 i A 7k, 2012, 25 (12)
1244-1246.

(3] EmTME, M2, VF.2002-2013 4546 B A4 IR PP O JC AR I
HIV YL BLAR A30T. P B i i 2%k, 2015,28(4) :418-420.

[4] BHLZR.2001-2010 ZERLAETTRELR 0L # HIV K2 IS5 R4
4 1. 24 75, 2013,26(6) + 577-578.
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FR I X 2013-2015 4 1ML % 417 175 00 43 i

RS ARES $iEF FERE FPF(TRERMECRG, TE R 750001)

MEBHH 248K 2013-2015 4 iR Z 0L, ik St )11 2013-2015 #1189 R &, ol 4k
W R B B R BCE ] ST T S A R H B, B AT, b AR Sl PR R AR R R KR, AR 2013,
2014 FREFEFFENTEEMARERE TERRE X, 2015 FFREE X FHN LB M EABEFE LKL F
£, IRPEEFREHOEREERE, LREET TP HBsAg MEF KT, &t A WEFRIK, & 0F
9 Rt AE 1 T 1R B T AR T A i 2K B RK S PR AS R ) R s HBsAg e K 4K A B RO B IR A R i R T R
HBsAg 1 TP Bk & (£ A, 348 B) T3t — & R K £,

SRR ;AR K oK A 4RI B K

HESHES R457. 172 XHEERIRRE: A XELHS:1004-549X(2017) 6-0627-02
The status quo of blood disposal from 2013 to 2015 in Yinchuan ZHANG Wei,ZHENG Guoqin ,HAN Hainian ,Ll Yujun,
LI Ping. Ningxia Blood Center, Yinchuan 750001. Corresponding author. ZHANG Wei.

Abstract : Objective To collect three years of blood disposal data in Yinchuan in order to analyze the reasons for dis-
posal. Methods

reducing blood disposal. Results

The total discarding data from 2013—-2015 were analyzed. The overall analysis provided powerful basis for
In 2013 and 2014, normal factors that led to unqualified blood disposal rate were higher
than abnormal factors; in 2015, abnormal factors that led to unqualified blood scraping rate were higher. The fatty content in
plasma constituted the main reason for abnormal disposal, and anti-TP and HBsAg occupied the main proportion for normal
blood disposal. Conclusion The blood disposal rate of Yinchuan blood center maintained a low proportion. The donor re-

cruitment guidance, standard operation of HBsAg-strip, and rapid detection of HBsAg and TP are three important measures

for reducing the blood disposal rate.

Key words :blood disposal ; blood safety; Yinchuan

FI 1998 4F 54T oA 1 B ik o LR i 330G 00 A0 ok 2 o]
X B AL, BEAE TR A 230, R I e A7 1
T o 28 ML A0S AN [ F T ) TR e 0L 38 3L 107 5 5 ) ) JE, o ]
PR RS oy JH I 42 4, SCRE RIS 5 4% LT AR 1 5, AT
WO T I B DR AR SO SR T 30 4 41 B ) AL 38 ) ot A
Geit, o3 Hr a5 DN AR 19 LA 56 2%, Xk — 25 A it 98
PR AP | P B M 85 DA 5 BEA

1 RS %

L1 AL Geit 2013-2015 4R 1] H IX T4k A4S 0 g
Ayl es BEAMAL RIS S R MR W I B, 2013
2015 4FHRAE 133 645 AUk, 3Ll % 601 895 U,

1.2 ik WCERAR)ITT 2013-2015 47 1R AR /Y I IR
ARG DA 5 4% 250 AR A A 000 81 2 i O ) I Y e VA
M53K HBsAg Ji-HCV Hi-HIV $0-TP ALT 5 i, A th.ts 3%
FH 2 Bl [ i AT SRR U KA, ARG B A 4 T f
FHOTZRRHA , K HBsAg Fi-HIV FH A SRR, BT-HCV  Fi-
TP HBMEIRR . ALT SR FH 33 3% 3 700 2 4 e 0 0 G 5 o
BRA S LR R T S A 1 T i HE (2015 BB AR SR AE L

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 021
NBEVER KA (1970, 11-) 53 AR B AT B2, 3228 DS 1l iR AG:
U6 5 5 B4 BT 1 B BF ST, LG £ 0951-5021233 , Email ; 250756605 @

qq. com

) (A B3 L 5T e R ) FA LG Y SOP R4 HE
R I A W KB IRNIK B R GBS LR AT
& 2013-2015 4EFEHER4E 514 402U, BA SR RN
2.59% 45 % R R 43 R ARR B AN G 48 R B A G AE PR
1.3 SiitJrik RH SPSS18. 0 Bt 4705 2 0 #r, A e
MLBCR A IR R 4% U 115,200 mL £T 40N 1 U,
100 mL 13¢5 1 U200 mL JFoRHE & B TTiE R 1 U IR
RIL/ME 1 AEIF R 1 U, G228 P<0.05 F#om 5
BoitE .

2 HER(EK1-3)

£1 2013-2015 FREMBIES (U, %)

KR ERBALH BRASKAIT REtEait
20134F 168940 1550 (0.92) 2362(1.40) 3911(2.32)
2014 4F 180054  2415(1.34)  3059(1.70) 5 474(3.04)
20154F 165408  2068(1.25)  1887(1.14) 3955(2.39)
HiF 514402 6033(1.17)  7308(1.42) 13 340(2.59)

2013 £ 5 2014 FF BA SR, B RITHE L (X*=175.16,P
<0.001) ;2013 455 2015 4F o4 (X* =2. 10, P<0.001) , A 428
;2014 4F-5 2015 4F[7] Hh A (X = 136. 83, P<0. 001)
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FT 2 2013-2015 4E R A M BAT I K R IRE ST (U, %)
RAEH ALT HBV HCV HIV TP KIEANEHETT
2013 4 168 940 201(0. 12) 731(0. 43) 295(0. 17) 239(0. 14) 896(0.53) 2362(1.40)
2014 4F 180 054 772 (0. 43) 690 (0.38) 370 (0.21) 323(0.18) 903(0.50) 3059(1.70)
2015 4F 165 408 370(0.22) 552(0.33) 150(0.09) 195(0.12) 621(0.38) 1887(1.14)
&if 514 402 1343(0.26)  1974(0.38)  815(0.16) 756 (0.15) 2 420(0.47) 7308(1.42)
F 3 2013-2015 FRAE MG ARG H R MK G (U,%)
p & Hfih  HmoiaE g G RN RN AL Hith ARG
1M BN SEH Eirdy 3 Mr it FEIML ik Eirdy 3 A1t
2013 4F 168 940 1 117(0.66)164.5(0.10) 34 (0.02) 77(0.05) 82(0.05) 51(0.03) 0(0.00) 13(0.01) 12(0.01) 1 550(0.92)
2014 4F 180 054 1 833(1.02) 177 (0.10) 146(0.08) 79(0.04) 69(0.04) 80(0.04) 4(0.00) 14(0.01) 13(0.01) 2 415(1.34)
2015 4 165 408 1679(1.01) 114(0.07) 71 (0.04) 69(0.04) 79(0.05) 6(0.00) 21(0.01) 11 (0.01) 18(0.01) 2 068(1.25)
AiF 514402 4628 (0.90) 456(0.09) 252(0.05) 225(0.04) 230(0.04) 136(0.03) 25(0.00) 38(0.01) 42 (0.01) 6 033(1.17)

T FABARR AL B e e G R A4
3 g

M 1 TR S, 20132015 4F B SR Z o AS:
WERE TR R, 58N T w0 EEZ L R
H—3 " Ho 2015 AR R B I F AR TAER RN R . K%
HZ b TP HBsAg % JF 40 &, Bk 18 T(0.47) >HBsAg
(0.38)>ALT(0.26) >HCV(0. 16) >HIV(0. 15) ,B&{% T e i
W A ARG Z AT AS TR, HCV (HIV TP ALT fy4f
T RN TR AR, 3 5 24 0l T 4 o Bt A LR SOP AT
TIBERAPATERY . MR FILE M X AR UG ALT )R
BAIL, 5 R W) L5 A% AT 5%, SOP ZE3R ALT )i ik
) 50U/L, BRI TR I A8k M ALT FHim (19— L8 I
JEE, AR R B TR ISR R B fF 2-3
JERRRI BRI Ah, R I0R 45 R RS B0 BRI H ALT
REPECHIEA T EEXT , 00T H R A A , S PR PR B AS A
B SR LEERST ALT AR SRR RIS E

TP BRI R K 0.47% , M\ 2013 4F 1 0. 53% % ik £
2015 419 0. 38%, TP EZE L@ PEAT AT 154E , B, 3K
R i/ MR AR FF T TP PR i 25, B SR I a5 A
TP BHT SR, i B TP ARG 6 5 1 2R 3k
PG & A S R AE TR AT FE A R NS JF R TP 4
IR RPN AR A B, 2 RIS, 78R4
AT 52015 8 TP PR i 2 BT A BEAIR TP A4 3

HBsAg B HIFRIE R 0.38% , I\ 2013 4E 1 0. 43% FEAK
) 2015 4F9 0. 33% , 2B AE TR, A B7E4S R M Sy
HEFT AARIR AR TR 2, (R 28 TR R s AR
BRI oL ), Al 5286 2 R B A AR AT 28 A =
IR, 4T HBsAg XGHE A, A0 4R 30700 7 U B, fE e R
PHPERY RS , 3t i HBsAg IE R B IEK . AP OB 4
M\ 2015 SETFRE T AZERAIN , X F HBsAg TR A B YL e RS M
JRYL BRE A — e T By, RN T B SR R X T A AS AL

X FAER 46 P 2580 HUR B8 U IR R 2R 0. 90%
JRE ., HARGY Z 0] 2 3 k% 2014 475 2015 4R34 R
o B IR AR At i s A 56 Y R R R E R g
53 FE SR E A BN FR , ToAEHR LT A AR A TAEE R
WO B FERI IR, SR 4 AP i Y — R R E 7S A B 0 )
FRAN A I 2% AR AS . LV, 2l s A M A ML 3 ) 45—
TR, o Nk R 2 1 A R B I SR AR . BRGS0 P R R
EBIWREE R 0.09% , 8 F+Ha 17 M3 (0. 06% ) > K F

LA M0 (0.29%) ™ . 2B Iw S L, 2T
MBI o Bl A e s v ) B0 3R ILARIE B 3T &, 3
R M E R R R IR AT S 3, DR I R e R
JE P AR AR IR R MR8 T 0 R ) E 2N T
DXLEFRAY AL

B ARIE A AN i AN TR 0T T AR i =l i
PRI B RARFA D ER 1) R NFERS TobEHR A ) 45
BT o STGHIK L A E o) AR 2 O B W ARG IR A
0 A 7 Ml R TR AT AR o 2R S 0 (ARG, B A i S
F RO IR E 2 3 R B — Se U | (1 B ARG ]
ARSI A 25 AR 5y LR 7™ A gt B B, %) JC R iR it
FOlL TSR EAH TR S HTH RIFSE, (8 ALEAE 3R
S BORBRER L A9 17 0 B 0 4 SR A1 T RE A7 T A6 I 45
NGB, R BATER BT RO PR A, UK, K — S
AT R ML BA R, [ 5 AR LR, AN 45 4% I P 41 % 54
AR, TECA BMIAYEEAL I AWrH: I F8 e [ E ik i BT,
5= T ALT B ROR A M O B, i o HL i [l 5
SEEIE T AT IR BR 3 e AFEA R B Y, e,
IR MR AR SE SR AR A v B IS A A | (R A A ER
T A ARG L P 5, vl o 9 D TR B

2 % X

(1] fREME, SR FEE-E.2010-2012 7 M T 6 RHR I % 7%
TS B BE 2 2 12013 ,13(6) 1 756-758.

(2] fBFHEE.-HETT 2008—-2012 45 I35 45 9 5 B0 23 Br. v L 4 i 2%
,2014,27(9) :760-762.

[3] k4t 208 481 HLX 20062010 4F JoA ik I 1 3% 45 % T M
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[4] 2472 ByMRIE S HL X 2008 -2010 4F M & 41 5 JE PR 98 25 43 B7.
[E BE 245 S412,2011,8(23) : 130-131.
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P X Rh B4 I 35 27 38 A 0 A A

sRrpak Bt E 5 (FEPKATME G, F K 400000)

WE.BHW THEREX RhAELFEFRA A, FiE KA MR P4 0 5k xR sk 2015 4 1-12 A4
129 315 i #f o & AR AR BE4T RhD 08 40 0 5 40 0 A M 2 ok K I B 3% o o) d 0 2k B A s BEAT A0 s PR 3 A 3k
ARG EFRhEAFC o F e BATRALE, HR 129315 4 gk 24K RhD A1 603 ], 2 A & 135 f
(22.39%) ,B & 170 1) (28.2%) ,0 % 170 1| (28.2%) , AB & 128 1] (21.23%); Rh % & 41 % ccdee (49.92%) >
Cedee(39. 47%) >CCdee(6.97%) > cedee(2.82%) >CedEe(0.83%) ., £ @ Il =4 H A 40 #n 2 i1 RhD
TR M A 747 o B R A Rk A

KEEERh o A 408 dr i

FESFES R457.1 71 SCHERFRIRAG A

Serological investigation of RhD-negative phenotype distribution in Chongqing

X E RS :1004-549X (2017) 6-0629-02
ZHANG Qiaolin, LI Wei, WANG
Fang. Chongqing Blood Center, Chongqing 400000, China. Corresponding author ;LI Wei
Abstract: Objective To investigate the distribution frequencies of Rh(D) negative phenotype in Chongging. Methods
129 315 samples collected from January to December 2012 had their Rh(D) phenotypes initially screened by microplate
test, papain test and indirect anti-globulin test, which were also used to further confirmed the negative phenotype. The phe-
notypes of C, ¢, E, e were detected by brine method. Results 603 cases of Rh(D) negative phenotype were confirmed in
129 315 blood donors: A 135 (22.39%) ,B170 (28.2%), O 170 (28.2%), AB 128 (21.23%). The frequency of Rh,
cedee(49.92% ) > Cedee(39.47% ) > CCdee (6.97% ) > ccedee(2.82% ) > CedEe (0.83% ). Conclusion The establish-

ment of a Rh(D) negative blood donors bank in Chongqing and the confirmation of the phenotypes is made possible by utili-

zing technology such as microporosity plate.

Key words : Rh phenotype; antigen; blood transfusion.

ANELLMIA 30 JLA A R 4, f04G ABO,Rh MNSs,
P Li %, Rh 0% 2 Ge 78 I PR I b 09 12240 T ABO 1ML
TR, B ETIG AR I E SR ABO LEYFT Rh B i D )5
fidr. RhMBRLERR T DHUF,EH C o .E e HHifEl,
LA R ST A IR, — 6 G M i S A1 Rh 178 R 48 E Bt
JERT = B B YIAR S Rh B 26 DU PR
FEBIAREN 19, H 8 L% B — 8 AR« S, an & 4=
GaREPER IR SN, W 2 B B R A FRATTR A i X 1
Rh BAMERRIN C.c (E. e 20 M BUEEIEATHESE, #6157 Rh BT
I 787 I ) B A v A mT AT

1 #MREFE

1.1 #RA 2015 4F 1-12 A4k A A5y RhD B PERR
M FRA 603 17,

L2 S RA 2 H 354 PK7300 (BEAREHT) ,
37°C WFE A AELOHL( MR TAEST) , ABO LBk $1-D -
C Ji-c $i-E Pi-e Ji-D 1gG A JNEE ( LMK AV ELH
PR, 3i-D IgM ( MILLIPORE) . #-D IgG +IgM ( Dominion
Biologicals Limited) | #ii-A ., $1-B (K F1E &), flokE & K+
(BIOVUE) ik ¥ A HEHEAS | e A 50 P i

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 022
NBIEVEE ZEME(1971. 10-) 2, FATH 00, 3250 M = 1 3890 5% il I,
WA A TS, B3 - 89887336, Email : liwei0111@ 163. com

1.3 J5ik  ABO Ift BUAG I AN RhD B A0 07 2 2R FH AR e 7
HEAT B S ALK I A FH 2R D3 R 1M 470 M HEAT SR K OB I 7,
075 B 1 14 FA I v A BR 2R AR B8 T8N . ARG
21 THPL-D(1gG) +1 1% 5% 32 K 2L A BB +2 1% 0. 5% A
JIEE,37°CHFE 30 min, 1 000 g B0 15 s WE, HLERE K
B (TAEBEIR ) : 50 WL 0. 8% 2K & 2T 40 L B i +40 uL 1gG
$i-D,37°CHFE 10 min J5 %L A EOHLE L 5 min (56 900
rpm £5.0 2 min, J5 1 500 rpm &0 3 min) JEWELEE , Rh &
FIRGIN (CERACGRIR )« 1 AR E LTS +1 T 5% 2 K6 & 40 40 &
WLIRATE 1000 g B0 15 s, WA R,

2 HR

2.1 201541 H-12 F RhD BAPE#R L E AT & L EafiA
RhD Bk 1 25 603 4l o5 4= 4F Sk i A £ 129 315 19
0.466% , RhD FATERRINY H ABO I 2443 A (L5 SR L2 1. A
%135 f] (22.39%), B & 170 4] (28.2%), 0 & 170 1]
(28.2%) ,AB %4 128 f51](21.23%)

2.2 RhD BAPEBRILE C.c \E.edilasrfmlEdt 603 £ RhD
[ ik 1125 A L AL DL Cedee (39. 47% ) Fll cedee (49.92%)
ZW, W3 1, e LR, 5 100% , E P15 531 4
KRR, b 3.65%, WK 2,

2.3 RhD BAPE#RIMAE E HUEBEMS AR 2015 4F 1-12
H % H RhD Mk E S E HUE AR ABO i #1434 J2
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H 54 A RhD BA Pk 2 S50 Ee ), 3 3,
£ 1 RhD BAPERR TR R R A T

A B 0 AB  Ait M (%)

Cedee 79 57 75 27 238 39. 47
cedee 36 102 69 94 301 49.92
CCdee 10 5 22 5 42 6.97
CedEe 1 1 2 1 5 0.83
cedEe 9 5 2 1 17 2.82
&1t 135 170 170 128 603 /

IFI(%) 22.39 28.2 28.2 21.23  / /

#& 2 RhD BRI C.c E. e ViR TTEN

C c E e
BE PR (%) 40. 46 93.03 3.65 100
FIHEZR (%) 59. 54 6.97 96. 35 0

#3603 7] RhD FIPERK L E ST AP A 5 o3

A B 0 AB  MA RN (%)

1 J 2 0 0 0 32 6.25
2 H 0 1 1 0 37 5.4
3 A 1 0 0 0 57 1.75
41 0 0 0 0 46 0

51 0 0 0 0 46 0

6 H 2 2 0 0 58 6.9
7H 3 1 1 0 55 9.1
8 A 0 1 0 0 53 1.89
9 /] 0 0 1 0 47 2.13
10 A 0 1 0 2 50 6

11 A 0 0 1 0 69 1.45
12 7 2 0 0 0 53 3.78

3 g

Rh 1M R Ge v, D oS5 B0 IR I5c o, 72 560 I35 97 A
Az LS PR (432 W rh B J B3 S, H T, I R i I >R
FH ABO Fil RhD Bt &2, i Rh 128 R SR H B Hi R R A
BEALMERIT: . 240 X 44 800 4T B H 3 EAT A MRV H 4
i, R B 32 ) E AFHLGT AR I 22 )2 o i i g
BT HENL, TR & BP-E e R I A A A 4 ; 5k 5t
B4 P — ARG e I — e S AR e s ot S R 1Y
AFIUHTAARRES | 2 P R B, #5 3 5T R 8, Rh
MARGRRT D HUR, T B PR a1 K o B/ 4
MR N EE R,

RhD [ ABEA D kI3 FH R 1) B i e 32D, 2 e
RhD B, 38 A0 43 A5 of Wi PR 36 it 52 A7 4 32 220 X,
WG, 5K M X TO A2k M A b RhD B
0. 466% , FrELHE T #8453 1 AFRRIM 2 YR ATk i &, HLAm 24
A IR FE UL RhD BAPES R (0. 2%-0.5%) ;A B 5 22.39%,
B %5 28.2%,0 Bl ki 28.2% ,AB B! 5 21. 23% , RhD [J] ¥4k
% F LA Cedee(39. 47% ) Al cedee(49. 92%) £ 0, 5 - iff
X RIERI H X (Y Rh & Ao A w7 k— 250 T
2015 4F 1-12 A B RHLIX AN [R] RhD BAPE I E F1 e B0 A9k
MUES,E BUE AR IR AR, & 3.65%,1-12 A 1 A
% T RhD B E BrJEBHPER 4 #0 A B.O AB IL%Y,4 H 5
HTE 1 4] RhD BAYE E o5 BHPE R il 2, B0 22 BH , M st 2%
HiH9 RhD B M il A, ee R AL &5 2] 96.35%, H A7 3.65%
RhD BFIHERR I thafy B ST, GRS &3, RhD B &3

ARG RS- 7E 5 it B, RhE B 22 1
& R I HE A7 ROE PSR P A 5B O WL BB
PRER BN G 0 M B2 25 5, 456 RhD B MR 1 55 22 58 4
A5, RhD BAPERI R ee HOBRINE 7] T RN ee 1 Ee 132
i, AN EE 3 Ee MY#K LA 7T FF 3£ 80 EE/Ee 15
T BB 1 AR ee 32 ML SUEHUIHEAEN ee 2104

Il RAFFSE 084 B, #2200 I 2 Wk L iR L B B e s
MBI R DA SR G A B B 2 kR Rh Bk
ZH5E KB RhD B 22 0 R PR BN BE R T T-E
BEUE B A AN AR B 2R SRR G LA 2 fif v
R o W PR HP A2 I R 2 i K e R M A R B
O Rh Il Y AT 43 0 I SR B B 1, DA T AT A 20k
4 Rh MLARIGTAAR T 5 R A9 BE ML A A, 5 37 1L 3 2T 40 fifd 3 5]
Rh U AT SR e 25 15 100 S5 00 M B82S i R 5 A 458 74 ol
FHILI , 13 AT 1] 1f PR 324 RhD FEPE I 26 R A e 45 51, 1
Bt 26 FH M Fe v, % 32 i 2 B EF T R RARRANSS 2 IR &
BT FO-G 1M 45 H A B R

2 % X
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NEHEHE WA GRS 4APE AT BERREZETRTOME, AR AK2E 523930)
HE.BY VRO ABOHREZRELE R AETEF M W RER RN EHEERE BRM4ETE

KE, FiEg BRAARDFEERRHATROEFEERAEARFETRERREL, X RBEHATR T2, &
R OMMABEEERE 97.82%, ER M # WA H R E G T A A M (P<0.05) , Wk 1 K A% & 7] BL DL X AR 4
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H A BAR A A dE xR K TAE A RBGEEI] P DR B ki R R R R W A e R B AR

KW TEmd % B R A E

hE4 S R457.1 RI193.3 XHkERIRED : A XEHES1004-549X (2017) 6-0631-02
Result analysis of blood donor satisfaction survey in Dongguan BEI Menghui, LI Liyan, ZENG Yajing, ZHONG Chi-
hui, HE Ziyi, CHEN Qingkai. Dongguan Blood Center, Dongguan 523930, China. Corresponding author. BEI Menghut

Abstract: Objective To analyze the satisfaction survey results of blood donors and adjust the working methods and
strategies, in order to provide a reliable basis for the recruitment and development of blood donation teams. Methods The
feedback was collected as part of the donors” satisfaction survey and telephone interviews through modern blood bank manage-
ment system. The data were analyzed statistically. Results The total satisfaction rate of blood donors was 97. 82%. The rate
of dissatisfaction of repeat donors was higher than that of the first donors ( P<0.05). The rates of dissatisfaction were higher
with service attitude and personnels who collected blood from the feedbacks of blood donors. Professional skill levels had great
effect on donors” desire to donate again. Conclusion Enhancing staff’s awareness on their service attitudes, cultivating their
professional skills, and strengthening the training of blood collection workers can improve the satisfaction of blood donors and

promote the recruitment and development of blood donation team.

Key words :blood donation; satisfaction; service; quality
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RESESRAS7. 171 XEERIRE: B XEHS:1004-549X(2017) 6-0633-02
Analysis of causes and countermeasures of type B and type O blood chronic shortage in Lhasa
Autonomous Province Blood Center, Lhasa 850000, China.

Abstract : Objective To explore the causes of type B and type O blood shortage in Lhasa City, and to determine the

Dekezhuoga. Tibet

countermeasures to guide blood supply and to ensure the clinical use of blood. Methods A statistical analysis was conducted
on the demographic characteristics of all blood donors and blood group from January 2010 to May 2015 in the city of Lhasa.
Results The city of Lhasa from January 2010 to May 2015 had a total of 23 811 blood donors, including 5 080 Tibetan peo-
ple, 18 710 Han people, 21 other nationalities. Predominant blood type was type O, which comprised of 8564 people, ac-
counting for 35. 97%, followed by blood type B with 7655 people and accounting for 32. 15%. Blood type composition in Lha-
sa Tibetan and Han blood donors had statistical significance difference (X*= 152. 01, P<0.01). Lhasa urban hospitals main-
ly stored type B and type O blood from January 2010 to May 2015, accounting for 33. 40% and 36. 77% respectively. Con-
clusion In Lhasa from January 2010 to May 2015, the proportion of blood donors of B type and O type blood proportion
were lower than the respective proportion of blood for clinical use. Shortage in blood supply remains the main reason for ten-

sion. Improving the proportion of Tibetan blood donors, establishing a blood collection and supply security mechanism are

feasible long term measures to resolve the problem of B type and O type blood shortage in Lhasa city.

Key words:blood type; shortage
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Analysis of effect of apheresis platelets on donors’ routine blood count at donation interval of two weeks ZHENG
Cuiping' , CHEN Yuanzhen®. 1. Taian blood station; 2. Taian Central Hospital.

Abstract: Objective To study the effect of frequent donation platelets on donor’s blood routine count after shortening
donation interval from four weeks to two weeks, to investigate those donors who donated 24 times a year, and to analyze do-
nors’ routine blood count. Methods From September 2013 to October 2015, donors who donated platelets at intervals of two
weeks for 24 times a year were selected. An analysis was conducted on the blood parameters of each pre-donation. Results
Fifty-eight donors donated platelets at a 2-week interval. The parameters of pre-donation blood routine count of 24 times
showed a slight fluctuation. There were no significant difference in PLT and RBC between the first and the twenty-fourth ( P
>0.05). There were significant difference in the Het, Hb and WBC between the first and the twenty-fourth ( P<0. 05). Con-

clusion After shortening donation interval to 2 weeks, the routine blood counts in platelet donors fluctuates within normal

range. It is necessary to increase the observation time to ensure the safety of donor.

Key words: apheresis platelet;blood donation interval ;blood routine count
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The applied value of thrombelastogram ( TEG) detection in emergency patients with liver damage caused by mush-
room poisoning MA Ligiong' , SHEN Jun', XU Lugiong' , YANG Mei*, OU Hai’ , HE Kunhua'®. 1. Department of Blood
Transfusion , Yunnan Qujing First People's Hospital , Qujing 655000, China ;2. Department of Emergency,Yunnan Qujing First
People's Hospital ;3. Department of Blood Transfusion ,Yunnan Pu'er First People's Hospital. Corresponding author; HE Kun-
hual

Abstract. Objective To study whether there are differences in blood coagulation between the death group and the sur-
vival group, and to discuss the correlation between blood coagulation and prognosis of mushroom poisoning, so as to evaluate
the applied value of TEG in emergency patients suffering from mushroom poisoning through the retrospective analysis of 16 ca-
ses of mushroom poisoning in patients with liver damage. Methods 16 cases of mushroom poisoning in patients with liver
damage, without using blood coagulation drug intervention 24 hours before hospitalization, were divided into death group (5
cases) and survival group (11 cases). Routine coagulation test, blood routine and TEG blood sample were collected within 2
hours after hospitalization. All patients were tested with citrate kaolin ( CK-TEG) , and patients with significantly prolonged R
value were given heparanase contrast test (CKH-TEG) .Results PT APTT and TT of the death group were significantly pro-
longed, FiB and Plt decreased significantly, the R value and the K value of TEG were prolonged, the CI negative value in-
creased significantly, and there was statistical difference ( P<0.05) compared with the survival group. There was no statisti-
cal difference (P>0.05) in the R value, the K value, the MA value and the CI negative value between the death group and
the survival group. Heparin enzyme contrast test in 8 cases indicated the presence of heparin or heparinoid. Conclusion
TEG can be used to monitor effect of coagulation in the emergency patients suffering from mushroom poisoning, and when the R

value was significantly prolonged, CKH-TEG should be timely detected and the treatment strategies should be timely adjusted.

doi; 10. 13303/]. cjbt. issn. 1004-549x. 2017. 06. 026
NEfEEE . BhiE
KB 5T , Emali :422723129@ qq. com

Key words: mushroom poisoning; liver damage;

(1986.05-) , 58, EE I, FENFHHMAHKE  thrombelastogram (TEG) ; heparinoid
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Identification and analysis of antibodies against CE compound antigens in Rh system and literature review 7TAN
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ty, Chengdu 610041,
Abstract ;: Objective

by literature review. Methods

, HUANG Chunyan'.

1. Department of Laboraiory Medicine, West China Hospital of Sichuan Universi-
China; 2. Dazhou Integrated Hospital of TCM and WM. Corresponding author: HUANG Chunyan
To identify antibody against CE compound antigen in Rh system and to discuss its characteristics

Liss/Coombs method was used to identify antibody in a patient with positive antibody screen-

ing. Rh phenotype typing and direct antiglobulin test were performed on the patient’s RBCs. Literatures on Rh compound anti-

bodies were also reviewed. Results

The Rh phenotype of the patient was DCcEe. A single antibody against CE compound

antigens in Rh system was identified as: anti-RH6 (f or ce composite antibody). It was found in the patient’s serum. Con-

clusion The patient lacked ce compound antigen on red blood cells. By means of blood transfusion or pregnancy, anti-ce

compound antibody was produced against the missing antigen. This kind of antibody only reacted to ce compound antigen in-

stead of ¢ or e antigen.

Key words: Rh blood group type; compound antibody; anti-ce
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Performance verification plan after maintenance of the key equipment for blood test in blood transfusion services
LIU Wei, LIU Yanchun, WANG Fang. Liaoning Provincial Blood Center, Shenyang 110044, China.

Abstract: Objective To discuss the establishment of a performance verification plan after maintenance of the key e-
quipment for blood test in blood transfusion services. Methods According to standards of CLSI, the equipments that needed
maintenance were divided into three situations. The sequence of authentication was designed as followed: precision, accura-
cy, residual contamination rate, internal quality control verification. The contents of verification were referenced to 5.3. 1.5
clause in the Application of Accreditation Criteria in the field of Clinical Immunology and Clinical Chemistry and Transfusion
Medicine by China National Accreditation Service for Conformity Assessment ( CNAS). According to the attributes of test e-
quipment, Freedom EVO Clinical DITI and Microlab FAME system are qualitative experiments, while automatic biochemistry
analyzer is a quantitative experiment and hemotype analyser instrument is differential experiment. A feasible method was cho-
sen from a method flowchart. Results Calibration of Freedom EVO Clinical DITI and Microlab FAME system can help com-
plete verification. ltem calibration and detection of quality control materials within allowable range could help automatic bio-
chemistry analyzer to finish verification. Hemotype analyser could finish verification by re—detecting samples. Conclusion
In laboratory, specific professionals were assigned to be in charge of performance verification of their equipments. Depending
on the type of challenges and the status of their equipments, they can apply appropriate method to complete verification.

Key words: blood screening laboratory; key equipment; performance verification

i 5 ) % %o i ot = 19 v L SR At I AL R T - i ik
IEZAE s, ML RAS I 44 IR E Lol b . A shifk b
7 KA, KR LV L T A% 22 65 A [RD L AN S
TR A%, B 22 TR 1) 28 36 2 TR AT X 3k 23 £ nfar B2 Ak 1Y
B, A Y UEUT AR R B A AT ol S v B, Il st 32
W R PIIEY 6. 6 53O E KIS AL 2% I A%
LB RIS G TR B AR, R HE TR A A, FRIE
ok 2 WU ok, o F R B R B (2015 JiR) )
4.3, 1 ZeaCHUE BT B A Zead 4R A& S5, T RE S R 4G I 45 S 1
I 15 45 7 1E B A GE # B F 2 BT R Zad A, BT Y
BIA R GG Z RN BTN REAf N, Zoad KB i
B RYETE BT IE A, BB R AT AR R B T
IS0 15189¢ & 2 524 28 JFe ik ANE S A AT vEI) 1 f) 5.3. 1.5

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 06. 029

SRAIE , TR N B AR B 1 A% B A IR R, R H
Tl R R B AT 2 A2 A oI5 J AT T 0 3 2 o A A S
WSkt 22 AR 8 11 5 T, I R BN SR i s 2] IE e . B AT,
VLA FER R ALRT AT FH o 1 BB 306 TE 7 S 0 s, (R 4%
ANSTIR SR A5 HEE 5 PR R UG Y Ty 28 25 BIAR O, A7 B0 e
EHERA AR S GG NYERERIE Y 5, X 5 s e
o BT R AR R E AR R BOR AN MAF . AR E
4G E ) IS0 15189 P& S50 % o it A RE J7IN AT i A2 rh (i 4
2 URIR N SR AR I ML AL DG B 152 4% 20848 I 14 B S8 0E 1) A ey
%,

1 iRiERISF AR

L1 PEAEHITEEEFINATZ G 4 (CNAS)  CNAS-CLO2,
2012 (=2 5000 % BT & A e J1 A AT E ) ; CNAS-CL39.2012
B A S 6 2 o R S DRI o DU I R 0 38 27 46 560 4038 )



+ 646 - rb = 12435 2017 4F 6 45 30 %555 6 3 Chin J Blood Transfusion Jun,2017,Vol.30,No.6

JOEFHUEMT) ) s CNAS-CL38:2012 ( 5% 92 40 58 STt AR 1A
T VD) T PR A 2 A 56 450 38R A 18 FH 156 T ) ) 5 CNAS-CLAO .
2012 (PRS0 %8 [ e AR 7 DA AT o DU 7 S i 1 2 4535 1)
BEFHUEHTY

1.2 [EPFrfii 2 (1SBT)
HikiAEE) 7 .

1.3 B[ i 2% b E 2 5143 (BCSH)
LI BN G A TR

1.4 SEE G IR SE8G EARMERN & (CLSI)  CLSI EP05-A2
2004 4F 5 BT R MERE AT ) 5 CLST EP09-A2 2010
HECH BB AR AR BEAT 7 35 HE S B A 5 A ) 117 5 CLST EP15-A2
2006 4F ( JH P %ot K 9 R IE AR 8 PR AE Y 36 3E YT CLST
GP31-A 2009 4F( S286 2 (LA B ShE SE A4y )

2010 4ECISBT T ML HLAG H

2012 AF 1 e i i

2 XEEE

1) 4 B3Ik &AL B &R 4. Freedom EVO Clinical DITI,
EVO 150/8 2 &5 .EVO 200/8 2 & (HiLar 5 AR ;2) e HEh
fii 5023 At 2 G5 - Microlab FAME, FAME 24/20 4 & .FAME 24/
30 16 (FiEM e A F);3) 4 A sh A4k Hr{X. TBA-
120FR 2 & ( HAKZ N A ;4) 4 A 3h AL . 2R Hemo-
Type 2 & (B RF GSG AF])

3 REHBEHVIETR

3.1 HRBEE  HAT, SR ALAL A A E PR HL A B
61 FH R B P B TIE T 2285 A A K A L B 2 A o
ML A AR TS B S A0AT Y 2 A48 1, W B4 AT 20 2 A
BATHIN PEREB A (R BIE R I ik 2%, B A AR T
PR 4 B B k18 5 S BRI A

HAEHIA RGBS IR KA SR & 4B )5, o)
PSRRI F R A MRS B A 20K, BT SRR
INTEWE, 7ESEBR TAE IR B AR 3 A . 1) 48
KRB, 2) BT — R, 3) B EHRP N R 5
PERERY AR, 2% 3 E G PR AN 3L 98 = AR B 45 (CLST)
I G SO, S B U T R 2 B M B 5 TS YR |
FNFE 4 NRIEAE TR, RAIER AL A E A AT E
FINTATZE 125 (CNAS) T 2012 4E 9 H & AR (Wl R a2 I
PRAK A T 1 125 24 45U 4 7 1560 5. 3. 1.5 2%k, B as e b
BEIG N Se AT N A SR A BB R e T O vk
PERE, AT DR A 3E 0 5 A T A DG ARG DU B0 IE s ) WA
WERYIR B SRR AERAIE B | SEHEASUE ;b ) BT Rl 45
RIE SV 5 ¢ ) 5 HAES BRI 45 31 He s d) 1 FH
FEFMZE SRS T RN, ARG IR 2 W RS e bk, & A Bhie
AL R S 4 H S ST RGN E TR, & A sl Ak
SRR R R, 4 H S B O S50 . 454 3 35K
B, BEBE PIA T O 1 VR 4R A8 5 1 AR 00 UE TR 1, U b
B L BRI R R OC R IR TR 4 ) K TR
W, T TIARIE R AT R —BUE R
3.2 EHIFEMCHEARGHEBERIETE AL
ARG TFIIE T 2K 1, L) Freedom EVO Clinical DITI
VA R, VA LA A S A 0 o e — S 1 FH 2 06

TG, 25 30 A B KR bR A R TR TR T A
AR IR L s AP S B , e S5 0 AR R R A T
T IRE A A e b 08 DA AR R A A I IR L
BT RN B AT I St IR e RS IR AR
FTHATIAE , v DAL TR IINAE 2 R

A BRE S AL P R G5 T R G e Y OGRS A4y 3
F ) MR WG % —E I ;2) LiHa DLW ;3) R,
FEZEGAY THE | =l MR IR RIS RS R B, 55 B
T AT, LiHa HLAUE AT H AR (53T 5 AL R
FERIAR , XY \Z Bl LR B4 ) Ak R0 T A AR ) B XY\ Z
ML, ERBRNAE 2 A5k, | SOk LA shiE it &
WL TR, 2 SO =@ R, 1 5SSk Mm2 5
Th IR A P L B A 1 T C A 58 U R | S BV S — R 5
TR, 4 Sl AL 3 R G DG B 9 B e R FH R
T B NIAE BORS  E, EN I T R R R AR A
WEDTT R U B A o N B 2 e A o I A R 1R
R FL T4 BT R T ABOII A o0 285 B 3k, (8 P A A 2
AFRFXT 10 L #1100 pL AR s EATAS o, IR R IRK
Tip 1-8 MREM TR EZE K 15 R, RS R P 4R =R
15-32C, 1B/% 30%-80% , —XMEMAEEBHERRIHE.CV ., 10
pl <3.5% 100 pl <0.75%, DiTi —¥MhNREST iy 0 58 4
W AE T5 Yy e R A A 1 e MR B i S5 SR — 3K
PEHERHRE , ¥ 10 pL A1 100 pL InAEE 98 mm g, 2 4
Freedom EVO Clinical DITI % #5 ( Hirp 1 A5 S 3
BEALHY) IR 5 hsAs 2 By B PERR A (F 4 1y R H bR
W PITERRAS) |3 By BH VAR A (220 2 153 55 FHPEAR AR ) I 2
By (LA B s L S B B ) ER 1 B
FAME 4 B 8B 5538 R 5050 R, i A Kappa 656 H 55
2 54 H IR AN E R G0 PRI 25 SR 1 — B

i
-

ERME

ha
ke

SRR

Ho I eWEET
=41 N

Ut |

TR

o

e

W

-3
L

B 1 4@ RGeS 5 YRR AR A
3.3 AR REEBFRIET R WK 2, Ll Mi-
crolab FAME T8 A, 15 £ 4 A6 A< B 460 38 424 A0 o 46— 30
R PRXS ARSI AR 2 RO M AN K 28 A A S B A A T A
LS B A AR R A L 1 20 3R R A A is A T RAFE

42 A S A BT R SE 5 0 R G RE I OCBERR A 20k 3
D) WAARSPECETT 2) I F HIT . 3) AL, S R GEERE
IR, X e AR 3 BC BT 9 7 BT bR (A T AR B A A T
Ko VEBRBITRERNIA , 45T X R AR R R KRR AR AR
W AR A RV VBON 5 B I 45 2R R A G ) VAR AE



rp E 2 A 2017 4E 6 H 4 30 4855 6 1 Chin J Blood Transfusion Jun,2017,Vol.30,No.6 - 647 -

43 BC B TT MRS TR DR R 0 2R 8 IV FH 1 55 25 1RO %85 B
HEREESE RR ST G FZITHBRIE ;5 7 B ICR HERR A X
HIE R R 1 RO TR AT IR, Y BAR IR 5462
R R R 22, Mt I B 5 A ORI 22, 43 )
INF T FRPERIBRUERS, T2 38 2 D03 ; Wt S0 v i A
TEAN RN T W O BE vt B2 R (B) 2 R AT & T K0T
BRI, RSP S A T S R R R R 4 R — B
PSR, FFE 1 AT M0, 1 AR H
A~ Freedom EVO Clinical DITI 1% 4%, %7 1 #t 59 5 3454, 2
B AMEARA (2D | I EARED AR A ) 3 5 FH bR A
(B 2 T B MERRAS ) B 2 Bt & (1 B g L1
G55 BE M B ) 7R L MR EH Rt 2 O 2 A
FAME 4 H 25 AT REE (H 1 652 T e i {1 Y
WA SERURAN, X K i 2 /4 A shil 6 e i R 5
TE IR A R — B

T
I

&K

S| FEME | WEE | ERE | WESHE | DAKE | ERRE
T T T T
T | | | |
§ A
o | ! | |
2 i === |
FERuA : i_j e : o Gl
TR e
| | |
B | <us ! [N po—" ! | o ’
£ i il : e
# i | |
1 1 1
| |
| |
i
I
|
T
I
|

é %Szi @
i e e s [

2 [ ShEERT RGP R AR
3.4 EANERSTURERRIETE 2 A ERSbT
(X HEAE S5 B0 7 22 VL] 3, LI TBA-120FR %45 9 1], 1% 45 28
(B B s R o g — B A I3 i R 2 T4
RS 75 7] 5 3 R i A

4 B8 A BT ASGR T R M R I S B RE oh 3
FUCT ) I TEVER G (REAEE AR S AT K
UGS BEPERE L AR SRR ) 5 2) MR R % (KB
M SRS ) 53) W R G OBIRAT D) . @Ak
AN SE S5 Y S A LR i e SR HE S 300 S 48545 75 e > T
PRI TG Y > L ARG Y > FEA BT HEHT 15 e > T VE R G
WG Yy, Mk EA LRI B R4S ALT 1 A5 B BT DL g ke
I FBGRHE A (975 Y. AR AR AR B PR
PEATOLEERCES , 3X 3 2 SCHHC 4 B 400 5 06 T A R 19 7 52 2 %
ALT T H FBrdb AT b, FE M 2 4S54 it A {5 A m] 4230
Flohikbr, FEEHOCIRLT IS , ZEUEF T [R] 205 152 4 ] ) L X
RIS, BB 8 MRS, 2 BB A R HURE DU B 5 A
W g5 28 XA FE S A KA 2 0K, S64% 1 B 8 Iy itk
TR, P 8 B 1 I EE AN, 2 YRR ) B 2 h DAL
HELERN S d e TR R AR R A ARSI Y
TR BRI AL T 428 6T S 56 55 AR (0 78 s M A 7 4%, DA ARIE RS
DS A5 SRR M, X0 4T Ge 3 o3 A8 4 1 [l
A7 Y=bX+a FIMHRKRRZE (1), — MG, % r=0.975
o =0. 95, WA Ry X A BUE 15 BBl A3, B e ik, I

A

PSEEE R Y), X (X)) TR 2 (Y) 51
BOITE(X) Z B RGE1R 2% (SE%) o I-4% CLSI EP09-A2 4
WEB DT TR 2 G AR 2 (.22 170 F) T2 AR (ARG 280 D 7, A6
SR 2 (AT B 22 R 1/2Tea S T2 V0

| meme | REE | AEE | WESRE | BAKe HEE
Ll T
i !
3@ |
1
# FrE "
!
[
1

U | BN
Y
H)
= (o

FEHEHEN

1
|
:
- 1
3 AR I
L3, S . BT -
iy o1 0 mm e ves—{ WHEE
R
1EET- T
f i
Innﬁ:nn
"4 .s!w:[
wE.

B3 & A3 G AR AR
3.5 £HshmBEBERIEFE £ A U4HE )5
BAETT WA 4, IR HemoType 4= H s i R A B, 4 H
B i AL W) R G 1k RE Y SOGB4 3 2L 1) AR AT (8
ML K ATER N R R ZARGEME) DIk (X Y. Z §h
i) 52) BLOAL IR ;3) IR HIRAL (CCD R RS0 .
TIRE AR By SR 0 B SR AT 6 B RS . U ZE HemoType
4 F B BT AR B U B4 32 , 1fn 28 SRS g T
YRS | T A A8 AR T 400 AR | T 48— e 38 42 R B 46 5 i
FRG MR I O SR 1 A0 2 BA R TR, 5 HF oM R 45 R A A
RS SR 2 AN R Ak B I R R & (AB B Rh
+,0 8 Rh-) , B SR AHAT G 76 B RE RN, FHE # A A B B A
O TR AB BIARA4 10 43, E2811IA Ra(D) FHPE 40 £, Rh
(D) BAME 5 By, 255 1009%454 B4 kA,

HREE

ves—s{ HRBTE
lﬂls.
No—sf | Bt 1
=R,

d AemE | mex | wes imﬁﬁﬂ#i ZmAR

pe
=

FUE | B | RS

R

2003 4 ISBT & A I M HLAE B Sifk R AN LB
PR EE)Y Y 48 1 RN ES % GAMP4 (AL A
hALHlE R - A Sk RGERAETE F) P, fiff GAMP [ 3k
RS UE LB E S T oRALM AL, tfH 5655 25 1 i IA
AR MR AZ T, AT i ST AT Ml S 43 BT T TR R G IE
A =B RIRAL R AL I ALAS 56 S5 4 I B DA PR R, 42 5 1
INH BT MR RO, © N R AL il LA 255 Bt i 3
H. DiEmiREe 4 3 A ik & b i, 7R 4 Al



- 648 -

o (5] % 1 2% 2017 4F 6 H 56 30 %5 6 ] Chin J Blood Transfusion Jun,2017,Vol.30,No.6

PRI T S UE A0 K3 TR AR 2 Tl 4
B J5 BB IE 2 15 A PR RE IR UE P AR R B 0IE , AT DA e 18 45 i 1
ST E A AEE G PERRBIE T 58, AN MR I 1Y 4 B SR
i AR 2R e AE AT VA B IR P T 3 e A O R HE L 4 1 B
RN 2R G A B E 7 o PR R HR R R k|
FE R 4 [ ST SORT LA I 6 A IR H R b,
P ARG I 25 SRAE RS B N SE R, 2 1S0 15189 it R 2L
SR, 4 A B AR BT O IEAT B i S0 U 1 1 B 4, I X
T AR 25 SR AT DA, T ARG I i S5 s (A, O
FARAS PRI X 25 2R | XA 14 2% 2 i £ /N A0 (B A
R ARVFMATTE R, A A 4 [ 3l B A AN SR 5
B a7 T AR D0 R AR % S i A 7 e P
TSP 5 B A bR A I, A 1 B R U, R R
R LS B HUARAS A TAF A PR B0 DR R 783 A
PR A 408 5 PEBEBOAIE | X T-15 4 vl = sk i AT T 2
S, SR E AR T AT AT I A RS BT % A%
B BRI F 7 B I 8 S AR SE o7 (4 7 A Tk BE SR TIE

2 % X M

(1] i A R A 3. b 9 56 5 R e A BARAE. 2006.

(2] i N RSEANE 1A 3. i B AR HBRAE LR, 2015.

3] ENISO 15189:2012.Medical laboratories-Requirements for quality
and competence. International Organization for Standardization,
2012.

[4] CNAS. Guidance on the application of accreditation criteria for the
medical laboratory quality and competence in the field of clinical
qualitative immunology. CNAS-CL39,2012.

[5] CNAS. Guidance on the application of accreditation criteria for the
medical laboratory quality and competence in the field of clinical
chemistry. CNAS-CL38, 2012.

[6] CNAS. Guidance on the application of the accreditation criteria for
the medical laboratory quality and competence in the field of trans-
fusion medicine. CNAS-CI40, 2012.

[7] International society of blood transfusion. ISBT Guidelines for vali-
dation of automated systems in blood establishments. ISBT Science
Series,2010,98 (Suppll) :1-19.

[8] Allard S, Burgess G,Cuthbertson B, et al. Guidelines for validation
and qualification, including change control, for hospital transfusion
laboratories. Transfus Med,2012,22(1) :5-43.

[9] CLSI /NCCLS. Evaluation of precision performance of quantitative
measurement methods; approved guideline (2nd ed) .CLSI /NC-
CLS document EP5-A2,2010.

[10] CLSI /NCCLS. Method comparison and bias estimation using pa-
tient samples; approved guideline ( 2nd ed).CLSI /NCCLS docu-
ment EP9-A2, 2010.

[11] CLSI /NCCLS. User verification of performance for precision and
trueness; approved guideline ( 2nd ed) .CLSI /NCCLS document
EP15-A2,2010.

[12] CLSI /NCCLS. Laboratory instrument implementation, verification,
and maintenance, approved guideline; CLSI /NCCLS document
GP31-A, 2009.

[13] Xie [H, Wang MH, Carpenter R, et al. Automated calibration of TE-
CAN genesis liquid handling workstation utilizing an online balance
and density meter. Assay Drug Dev Technol ,2004 ,2( 1) :71-80.

[14] Andersen D, Rasmussen B, Linnet K. Validation of a fully automa-
ted robotic setup for preparation of whole blood samples for LC-MS
toxicology analysis. J Anal Toxicol, 2012, 36(4) :280-287.

[15] Jiang H, Ouyang Z, Zeng J, et al. A user-friendly robotic sample
preparation program for fully automated biological sample pipetting
and dilution to benefit the regulated bioanalysis. J Lab Autom,
2012, 17(3) :211-221.

[16] Kuwa K, Uruwashi Y, Kawakita K, et al. Verification of physical-
chemical parameter performance on the Toshiba TBA-120FR clini-
cal chemistry analyzer. Clin Chem, 2001, 47(s6) :115.

[17] Uruwashi Y, Kuwa K, Kawakita K, et al. Verification of washing
and cleaning performance on the Toshiba TBA-120FR clinical
chemistry analyzer. Clin Chem, 2001, 47(s6) :116.

[18] Chapman JF,Elliott C, Knowles SM, et al.Guidelines for compati-
bility procedures in blood transfusion laboratories. Transfus Med,
2004,14(1) :59-73.

[19] Bocker W, Clark M, Desaint C, et al. ISBT - Guidelines for vali-
dation and maintaining the validation state of automated systems in
blood banking. Vox Sang, 2003, 85 (Suppl 1) ;1-14.

[20] GAMP. Guide for validation of automated systems. GAMP Forum,
Version 4, ISPE, 2001.

[21] 8IFMEW, Fikk=, RZ. B HBHEE R TBA -
120FROPERETERR 7 4. X ) — o — =t HAREIK
A A ML E 22k, 2001,26(4) :434.

[22] Tanya RK, John TB, Alex R, et al. Rapid volume verification in
high-density microtiter plates using dual-dye photometry. J Lab Au-
tom, 2006,11(5) :319-322.

[23] Stangegaard M,Hansen AJ,Froslev TG, et al. A simple method for
validation and verification of pipettes mounted on automated liquid
handlers. J Lab Autom, 2011,16(5) ;:381-386.

[24]Scott M, Brazier D, Knight R, et al. Recommendations for evalua-
tion, validation and implementation of new techniques for blood
grouping, antibody screening and cross-matching. Transfus Med,
1995,5(2) :145-150.

(2015-12-22 Yk ,2016-05-24 & [ )

ARG HF



w1 2% 55 2017 4F 6 A 55 30 %5 6 1 Chin J Blood Transfusion Jun,2017,Vol.30,No.6

. 649 -

IIN=,

N2 ——

TR IR ZE B I 4% S Tt 1M T R B 4 ok R 1Y) o i R o
Fut BRA B TEL RHTE OIZHAk RE4ES
(BB = E MR VRS B e iRk, v N B 04 H PR I 4G |, EE PR 400038)

WEBHN R ERhSnARELTRZATRERF G RGN RRFAENFA, FTiE BB R K
EAHBEATRELERNFTRRGELERE, it o s LR EEH T ER D Z#EE BT BB EFE,
o AR Bt AR R E MR SR, AT T BT RR IR R, R O EATARMERSER A MR T
T 3% % B oy R 45 AT HY 96. 039% 2 5 2] 99. 22% ; Wk i T R B K 2 0. 419% K T 45 1 7T 0. 77%; iy 4K F
3. 23% (8T S E AT 4. 91% , (B AL KR B P 5 b oA, 359088 i Ae 4% BB (ALT) 5 BUAY i i 35K b 17 % DA AT
T, i NARELATBREIHRELEFHFRAXNERRLENTRAEAAEF KD RREE, A CiERE
Rt sk TAEA R HEEE KR EE, EEILE A ALT S 2oyt 30K B0 98 B AT, U 4R R A L
JE 5 oy B B AT R A R R T R 0 B A O, T Rk o BT B AR 0K R DL B R AR R PR R
B EN B Ei Y

SRR ; ot 3k 5 ST 5 AR B R E AR

FESES R457. 172 XEARIREG:A  XEHS:1004-549X(2017) 6-0649-03
Implementation of total quality control for blood collection in army blood bank HUANG Hongmei, JIANG Tianlun,
LU Hua, DIAO Yonghua, YU Helian, WANG Shichun, ZHAO Shumin. Department of Blood Transfusion, Third Military Uni-
versity Affiliated Southwestern Hospital, Chinese People's Liberation Army Chongqing Blood Station, Chongqing 400038, Chi-
na. Corresponding author : ZHAO Shuming

Abstract ;: Objective To evaluated the effects of the implementation of blood collection quality control and the existing
problems. Methods The specific measures were evaluated on their quality control. A statistical analysis was made on the
effects according to blood donor satisfaction, incidence of adverse reactions to blood donation, blood disposal rate and dispos-
al reason before and after the implementation of quality control. Results After the implementation of total quality control,
blood donation satisfaction went from 96.03% to 99. 22% ; the incidence of adverse reactions (0.41%) was lower than be-
fore (0.77%). The disposal rate (3.23% ) was lower than before (4.91% ). However, on the ratio analysis on blood dis-
posal reason, chyle-associated and transaminase ( ALT) -associated blood disposal ratio was higher than before. Conclusion

The total quality control cannot only effectively reduce the incidence of adverse reactions and blood disposal rate, but also
improve the satisfaction of blood donation. However, chyle-associated and transaminase ( ALT) -associated blood scrap ratio is
higher than before, which indicates that the promotion of unpaid blood donation should be strengthened, blood donation
knowledge should be widely disseminated, so that the blood disposal caused by factors such as diet and rest can be reduced.

Key words :blood bank; implementation; blood collection; quality control
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