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Anti-hypoxia mechanism and blood transfusion strategies for new arrivals on plateau LI Cuiying,Ll Xiaowei Depari-
ment of Blood Transfusion ,Air Force General Hospital ,Beijing 100142, China Corresponding author ;LI Cuiying

Abstract : There are some adverse factors, such as hypobaric hypoxia, cold drying and strong ultraviolet radiation, in
the plateau environment. A series of physiological changes will occur in the plain population when migrating into plateau. The
plain population is characterized by low blood loss tolerance, easy to shock, small tolerance to fluid, easy to occur brain ede-
ma, pulmonary edema, right heart failure and multiple organ failure when the trauma occurs after rush entry into plateau.
Blood loss resultes in these symptoms mentioned above, and even death, thus blood transfusion is a more important strategy
for trauma treatment. In order to improve the hypoxia acclimatization of plain people, we first commented on the changes of
the blood routine, the hypoxia gene expression, the red blood cell morphology and the oxygen delivering capacity differences
after the plain people rush entry into plateau, and analyzed and summarized the rule and significance of these changes. Then,
according to the different characteristics between Tibetan and Han population after trauma occured, we summarized the treat-
ment of hemorrhagic shock, and analyzed its correlation with the plateau adaptiven mechanism . Finally, in view of the cur-
rent problems and difficulties of blood transfusion in the Tibetan Plateau, we explore the plateau adaptive mechanism and the
blood transfusion strategy under the plateau condition.

Key words :plateau transfusion strategy ; high altitude hypoxia adaptation ; hemorrhagic shock ;blood loss tolerance ; high-

altitude adaptation gene;red cell morphology;red cell oxygen delivering capacity

HEWNBHR LM THS, AR CFAERS EES
SADBRIR,ABBRTRE —W — 8" Rl =
T, HERBHMCEERANER, EHRBRRERA .=
AMHE,HBRAR FAALRBHE KERA AETREH
X &M E O R R A A R R
EE EINEEEEDFELANRm, FEH LR RBELZ
g, A, RN—FHBLRAFEXMEAT, &4
MW T RE-TORAR R ER S ER, T REAFEN
BRWEN AL, gRENER T MBESRERD
REFTHNREBLENMT AT, EEREFREAFHEN
BREMERN EFRIERA;F—TH,MET EAEA

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 002
* BT H 4 %5 SR & T T ( AWS13)004) , ASE AR
HZERE(1969. 09-) , %, FARHLIN 3222 DA 11 PR I K 28 1
2275 T BIRFSE , B 3% : 010-66928462 , Email licuiying2013@ qq. com

o IR ot B B R R TRAT T PR AR X B R A R Ak
5 IR i S g A K M JF 40 R 05 v R (TREER)
5 R (EH FR5) o5 B o b 56

1 ANHEREERHLE

1.1 k5 PORAEE N & R R J 8yl 5 4% o R EAL
#l B R XK & A BB A E R, T R AN R AN
BZEL, A NER, FRAEGRRAN, EAKE I
MNE AR, I B R E N, B R AR
FEXTFRABHLRRANY W, £F £ 424 8 (RBC) It
B M (WBC) T3k DL Ko 41 & & (Hb) %K E 8 %t
AT & R ARE IR R B WA T 38 3T 48 & i K F Ay RBC A7 Hb
R REN AL BN EM, AXHRGAETSHEERGER
#NFGENHEAKEEE X", XL EHE IR EEN
Hz = ROFREANFEHNERK4300m HE 3 A
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A, A RBC #n Hb R 12 V8 &, & 20 Ji 20 2 ok & 20 L 22
M 40 T 30 B3 e, e /N AR T B (P) Ao b AR AR R R
WEAED, AT AN EZ. D IELTERKER
ET,RBC An Hb 3w — 7 T T L JF RS B R, B
— 77 T 7 # 3¢ 5k E,1% § F F (hypoxia inducible factor, HIF) %
EIE R i R & (EPO) A R 5 B ™ 2)E
HEAR B B T IR 37 2R 6 S B Aotk 4 oY bl ) A L B
mEAE R E SR 3) B RKAIFET EPO & R 5K
B e, 7 AR S AL AR A R A RMR LN AR 4 Bk & (TPO)
FErGammse RaX"T  BEIHAEE - SR,

BT bk ik Sk Hb iR B b HD 45 8y BE R
EERKAERELT o, EMBEEAANLHHhEG o fn
BREMGENELRINERE, KU I FEER N X
A Jessen £V R H R A B R EEKRED « B H 119
FLff BB BT A BR TR B B 55 [ A B W £ A B AT
B, GH2ANAARBZEHE R A, AMBLE TN,
E/Hb 5 0, AR, ZHAARKN 1 L EKA
WAk E GBS 143 L ¥ B F CAC & % CGC, 4 B
AERBAAR T ABAR(HAFTA L) FTHEMK
AFET Hb 5 0, 89461,

BZ AAARRRENGREEFE TR kXA

R Ay RLALE B B R A B R IEME S T, RBC
1 Hb & KFH KB, £ 5% Hb & A F A4 & & st
A, DAE BLIK E BN IR T TR Xk A B £ E 3 RBC Hb
R Plt % B gt R B A RALR R T R R E R AR
WEFHT, PTRABEEFAE U HAFA EHMER
SR,
1.2 BRREMTHARELSERBRBEN T TR
ABERSE N R AR A IOIE, o R 5 A R e o8 R e B,
UM A (Py) e A T Y A B L A e A
(SPO,) TH&£M | HEBK T A5, LumA2,3-2 5
B b (2,3-DPG) & #3 Jm , P, 7+ 5, Hb £ F Fn 1 1K,
SPO, T, B & B 5] BB 1A oy 28 K LA B w1k &
LN 2,3-DPG 4 & T %, P, I, SPO, 8 fw, Balaban
EEATFEAN BREIRE (HENE R 2-3 F) g RE#
BH(NERA)VENEME Y% PB4 5% 30.8.24.8 1
26.5mm Hg, B E S i A EH 5 FRAMILK £ A
HHb SEEMAM M FAERBELGEL A0 T, £
B ko B A

HEWRE T, A R~ &£ ATP 2 2,3-DPG
SERMEEFEETHNUEERBA; — LR K £ A,
Hb & Wt AL N T A, —3 4 NO A B” ¥ bt & 8 B i
EH Hb BRER, ERNOLEEHEE WE4FKTR,
MEHELE, ST EBAN . R NO A K
KRN KA —AME ST (eNOS) , I T IE £ eNOS 47 74
HFE W% R R d HIF2a 5§ heNOS B 35 F £ 2 A48 oy 52 &
J_R 7 # (hypoxia response element, HRE) 48 &1 A % S
Yi & VB AR R B PAS 4 B & 1 (endothelial PAS
domain protein 1,EPAS1) 3£ B 7] f 3 5% eNOS & ik , ¥ T 7] #2
NO A-FH&, 74, 887542 K 4 Ca®™ Wik, & K 4

MW Ca™ WRJEH w, B Ca™ R AR £ ATP B & & B fo sk
JEBEE R A, A S5 & T M £ B E 3, ATP 2 1 3 hn
MiakpDy, BRI, F & &8 fnak e B %oE
MR E R IR, AR R, —F Uik,
ATP 2,3-DPG.NO 1 Ca®™ ¥ L S H L@ W A fn 4
ik, FREABVHEE O AR BELIREABALRT
B 5 A AR R, Py, f.2,3-DPG % £ NO fn ATP & F, %
EPAS1 2 (HIF2a) R x % % 07w B A X,
1.3 BEWMGBERARET ETHERERETHALA
4% 33 A F HIF 4 % 1y EPAS1 fn EGLN1 2 I J7 7 &
RER MRV EEALZR, AXM L 5 Bk A db &
FEMART ) Xu E AR B R kA EE L F 100 F
A SNPs % 3L EPAS1 3£ & 25 A SNPs #t EGLN1 3£ ® 6 4
SNPs 5@ RENA K, HM R EARAERKEFHEE T
FRABE, A, R EFEHNAETRAE T0 L HikA T
K I EPAS1 3£ 31 /> SNPs FREH AT EH 5 Hb K &
X, FESMERGREL LA REEWHTH Hb K
AR 0.8 g/dL AT AT 69 7 58 B BEE 5L T 9 3 ik
A EPAS1 #: [ 513419896 #0 rs1868092 % i £ F A #i &
(84.6%) ¥A 8.8 T F B Wik (16.7%) ; Bl M & HL ik A B4
#HE R G, & Hb £<35 ¢/L RBC £ <1x10"/L fnsr
ML A (Het) Z2H<0. 1(ZE=3%EEFE-#FHRENE)
By A Y A-A AR (1513419896 F0 rs1868092) # i H
KUY BT Hb & £/ =35 /L RBC £ =1x10"/L Het
=0.1 # A (P<0.05, OR 0.032, 95%CI 0.003-0. 382) , # =
A-A BRA X TR HEN G RRATE, XERRE &
o A R TR R AR R E Y

RYHERTWER EERIAKFER R F T H
HE A, Petousi%u”ﬁ?ﬁﬁ%ﬁﬁ%/\ﬂ‘ﬁjﬁlﬁiéﬁlﬂﬁqj
EPAS1 3£ F %35 K F 8 B AR TF & A # (P<0.05), T EG-
IN1 £ 5388, Peng £ WA RN ETHEFHREN T F
L R R AT N R 4 AT B 4 EPAST HE B & R K
PR T RESH, T a0y EAH R 1) Bk AR
REEERATTE T, KA E A K MR, & EPAST 2L K
F AT EAR,RBC Fn Hb & W3 n;2) # 4 & R & b &
S LBy AR, KRR B R IR 4, B EPAST 3 B & 1k KT
BFREFERERF, —H2FREREABUWATRES
KEFENGRRS, 0T R T AMEERN, THE L FFH
WAL R (EPASI £ BT o R R R kK £ 57 Hb A FA
FREVA R, B, FRABIENE RN, £ 5 R R K
HHBEFEN R IS mENESNEAN, ZURAFE
EPAS1 SR HF o % RRAER KX AKTE, U &% R
2 SRR

21 HER GGHE BREERAGATZERFEHEMK
BAHANEERA —  EENIATFHREED, 1 F
X RAE B G R AR R A F AT A I, AT A5 R o
W 6%, FHENEE 12%, 8 A0 T 100% ; 4t 48 & (R E) 7
B LA Y K MR T H ) O 39%, 5 B H B 3k T1% , 3
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T 82%'%, HETE WA R A5 R AR R R R A
(&) # K MLt % 86 41K, 5 & &K, & iz 300-500 mIL B7 7
BEAR T 3 AT % 86 7 /D, 5 A R KB AR B A S T
FASBEFEREER  RTEHE, I AN EE RN
TR ENEREF RN E R, EER GG R,
H 48.6% R AR TR, T 51.4% T #E HOE Ay 4F
Rd, 1A 80% HTEEH M I, KSR &A%
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Bote B M R A A R, AT AT MR TE R E T R A 8y
MRk E HEMEENTFR, G THREXH I AGEAE
(REHEERS EE L EERMN26%), B EEYTEX
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EEENHRERE A,
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AR EE R B A E T, Tt TR AR £
PRTE, Bl A 4D 3 B R R R A MR AR R MR A
KR E R ARG 4 B R % 07 3 R 3 30 kR 70 mmig
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THERBEERRABW LN AEAN L5-2 /D
E.GREA N2 L EE<3IEHOLE ARaLREE,
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AR TR R by, BAM FAL2#dEE
RN TRl 07 N A R . 0 R R o = e A o
P RE Am s N Y K R JE MUE BT Bl MK, £ RBC \Hb, 4
b B E SR AR R, E AR Ak
TR AN O B, T bR B R R DL AR
R Ry N IR ARl ok - B R &
M A, &%, KT AnE A L8t B8R EANF R,
H R A6 A SN R R R S, R
SE IR 7 N |- 7 N e S
Dy B | R AE B —— v b B R R s T B R R
o {0 BUA A 7 1 AR D LR R A

AECw R AT R RATIR AL AT RN — R
MHERHFENGREAFEXARGBLER, WS EHY
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L -

ey DB 1 -5 v R ke SR AL A AF 5T A

EPAS1 3 DA AR 7] LG 15 (S B AR S B 5

FREC FOE AT BRF FEA RE HRE N K FEE

(125 ZE M ERR W Ah, AL 5T 10014252 ESZE X S BE B i)

WE:BH Rt EPAS ERR R A AR EREMEEFRABFNER HFd—F oML 5 EFREAH
HNERERAERL R, FiE S TERE K 50 4 FF R IR 100 4 184 5 % 4 £, 3 B DNA, 5 A R &
B4 R B (PCR) SR 26 & I J7 $E4T EPAST 2L 2 A 424 8 % A (L (SNPs) rs13419896, 151868092 40l , 6 4%
50 4 Wk ¥ N BTG 4 & G (Hb) 218 =35 ¢/L 41 48 i B (RBC) 218 = 1x 10" /L o4 48 g th & (Het) 2 1E
20134200 4N NEU, H230 L FENSHA, M2 A BEFARLERAF MR FRIT LA, HR
rs13419896 i . A % A £k (K4 3¢ 78 ik An 50k o 40 5 1 88. 0% F7 27. 0% ,rs1868092 i i A % fir A (K 47 3¢ 72 i ik Ao
PR 27 K 80. 0% 7 10. 0% , 7 41 bb %5 3 B A 411 % % S (P<0.000) , SHEsis ## 3% (K A 85 R 2 I, W 2 4
rs13419896 7 rs1868092 A A (A-A) £ % i T & M 41 (P<0.05, OR=0.032, 95%CI=0.003-0.382) , £t EP-
AS1 3£ H 1s13419896( G>A) A7 rs1868092( G>A) fL L £ & 5 W B B ik 38 v 5 JR (IR E A A K M. Wik ABESE N
B R 5, ¥ H EPAS1 %1k A 113419896 Fr rs1868092( A-A ) BE # B 4F 33 [ % JR K A TR 58, XU DA PRI B & o o0 85
B AT & RRE S M

KEEIREPAS| 2 B TR S A, R #3847, 5 R IKEAE N

hE4 &S .R457.1'1 RI135.6 XEkERIRED : A X E RS :1004-549X (2017) 8-0863-04
Study on the relationship between EPAS1 gene haplotype and high altitude hypoxia adaptation LI Cuiying', LI Xi-
aowei' |, LIU Juan', LEI Huifen', LI Jingqi', XIONG Mei', GAN Xinyu®, XIAO Jie*, HUANG Fei*, YU Lijun®.1. Depart-
ment of Blood Transfusion, Air Force General Hospital, Betjing 100142, China; 2. Department of Blood Transfusion, the Gen-
eral Hospital of Chengdu Military

Abstract . Objective This study aims to explore the difference in EPAS1 gene variation between the Tibetans who are
conditioned to live at a higher altitude and individuals conditioned to a normal altitude and oxygen level. We also focus to fur-
ther analyze the correlation between the EPAS1 gene mutation and hypoxic adaptation for people living at plain areas upon en-
tering hypoxic environment with high altitudes. Methods The blood samples were chosen from 50 Tibetans at Tibet high al-
titude and 100 Han people in Chengdu at 500 m above see level. Genomic DNA was extracted from these blood samples. The
single nucleotide polymorphisms ( SNPs) of EPAS1 gene were screened by polymerase chain reaction (PCR) and sequen-
cing. Threshold values were drawn in hemoglobin (Hb) at = 35g / L, red blood cell (RBC) count at = 1x10"/L and
hematocrit (Het) at = 0.1 for the 50 Han people entering higher altitudes, yielding a experiment group of 20 cases and the
rest 30 samples functioned as the control group. We then analyzed hematological changes in patients with different haplotypes.
Results The A allele frequency of EPAS1 gene rs13419896 in Tibetans and Han was 88. 0% and 27. 0% , respectively while
the A allele frequency of rs1868092 was 80. 0% and 10. 0%. These two groups presented significant differences (P<0.000).
For SHEsis constructed haplotypes, the results demonstrated that the haplotypes A-A of rs13419896 and rs1868092 in the ex-
periment group were significantly lower than in the control group ( P<0.05, OR=0.032, 95% CI=0.003-0.382). Conclu-
sion The variation of EPAS1 gene rs13419896 (G>A) and rs1868092 (G>A) were associated with hypoxic adaptation in
high altitude in Tibetans. Upon entering higher altitudes, the Han people carrying the EPAS1 haplotype rs13419896 and
rs1868092 (A-A) better adapted to the hypoxia environment with reduced blood viscosity, which is beneficial to plateau hy-
poxia acclimatization.

Key words: EPAS1 gene, single nucleotide polymorphisms, hematological indicators, high altitude hypoxic adaptation
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T HIF {R4GE W 5 3 2 B A N B PAS X3 H 1 (endo-
EPASL) JHEAMRFEALEE 2 (egl
nine homolog 1, EGLN1) i E ALY BRI 2K o peroxi-
3 Ak
B EPAST FEAR SR Hle A% O VR, HLS5 90 A I
Hb KB

EPAS| R Fk A ALV Tk, FERAE S At
A A G L LAY, Wi 4 I A% P9 2 LA R 2, L2
5 Z LA A % sh FNBs 1 e A g e ak B, an AR | i 4
A JRAE LA B IR L TR, T DAHEISE EPAST 3 IR 76 4
B AREh BA EEEM, AR, TR AR
EPAS1 SR 2 IRl P BT i g E 7 b — 2B IR SE EP-
AS1 SEN ZA5M: AL 25 e P8 ¥ RBC 2B LS Hb W | KA ¢
AR, BF 9T & B, EPAST 3[R 8 #5 X rs13419896 Fil
151868092 137 151 5 A8 AN S AE FC % N R DL AR Hh A7 A 22
ST LS R AR Hb K B A O AR g s
PCR( polymerase chain reaction , PCR) 454 & JF 77 46
B 50U AFE EPAST B HA7 55 113419896 Fl 151868092
2250 It — B R AL BT DURE N I 15 S5 45 AN
Il B A TR 3 I A A B R AR Ak

1 ®WeE5FZE

1.1 WF5EXTS 8 e AR 50 44 s R AR 4 0d I
41,58 25 4,10 25 44 AF I 18-55 X SE AR A (33.9+8.3)
% ; R BEA LR - DR AT 50 2 %t B4, B 26 &4, &
24 2 AFIE 13-45 & P HAEER (33.6£9.2) &, IR TR
DU 50 4 fa J3E 55 vk iF A R, 46 5 A X010138CD—
X010287CD (A &k, 3L 50 £ ), 4F#% 19-23 %, F I 4E %
(20.9+1.0) %, F-AG H = R AT JE ML 2B HE A, Phikit A&
JRET A Hb HeBE 255 =35 ¢/L RBC 40 ZE = 1x10%/L
Het Z(H=0. 1,35 20 Z/E MEEA , HAY 30 BAE X R4,
FiA 52 iR B AE W B, Rl A AR R A B
B 1M 5 2 2R

1.2 Wk

1.2.1 DNA $2H I EDTA $LEESMAE I 200 WL, R 45 5 FH
21 DNA $2HUATR G0 SRR AL R 41 DNA (RARAELR) o

thelial PAS domain protein 1,

some proliferator activated receptor o, PPARA) ')

BI) 3KEX EPAS1 LR P30 ARYE SCIkfGE 27 Ak B2 5 |, kit
2 /™ SNP( single nucleotide polymorphism ,SNP) 1% &, 4351 Ky
1513419896 Fil 151868092 * | #3 ¥ Primer Primer Version
5.0 ARSI, S F 5 KGR KR BE AN, 113419896
#5148 5’ -TCATTCCCTGTTCCCTCCTCCTT-3', F i 54
5'- GCCAGCTTCCCTTGACCATCTT-3'; rs1868092 - i 5| 4
5'- TGAGCTGATAAGACTGGTGA-3", N Ui 5] 4.5 - AAGTA-
CATGCTGCTGGAATG-3" ;1B K IR FE K 60°C .

1.2.3 PCR b AUk KRIT 32 H PCR FEARZE & BN
FERIN EPAST JEPR 3R 2 A SNPs i 5, PCR 1% ( 22 [E BIO-
RAD) #47 PCR 93 , 2% Byt B Wi 58 s v Dk Ao U 4™ 384 740y , 6
UG Z S8 T X PCR =Wy Yl i , 4l Ak [t 5 & it 47 7= 9
I RARA:AR) |, B 45 24k J5 7= 4 B3 3% s B8 56 R kA7 0
o

1.3 BdE4HT  SHEsis AEZRER A 4317 Jk D5 B 43 A1 A550FD 45
DrIEF AR I #5417 Hardy-Weinberg - 5 K6 56 J2 5. 4 7 A4
 ZH A1 FLBER T SPSS 16, 0 e8I AR IR 52 AL, P<
0.05 HZERAGZITFEX,

2 HR

2.1 Hardy-Weinberg -5 EPAS1 3£ 2 4~ SNPs {1 11
A HE R RUTRIGE, I A 22 57 T4 i B X, 1513419896 Fil
151868092 TE#L  IXJ& P {8435 0. 708 Fi 0.058,0. 377 Al
0. 4321513419896 11 151868092 7L I+ 15 J5t i I o e 201 il
Mg b P AE 3900 0. 171 F1 0. 055.0. 399 #i1 0. 814, A
Y54 Hardy-Weinberg -y, HRAE [RREABER 9 BIF A A
fi e HLICR G R, IZ AR A BAT B A L A0 ek
2.2 1513419896 5 rs1868092 fif) 35 PR R % H: 25 o7 i R 4 oK
SAE 1s13419896 i s, A S50 3 PRAT  E R jde F DL Hh 4
Bk 88. 0% Fl 27. 0% , 151868092 o7 1 A 25 {7 J5k R 991 % 76 ik
R TN 435114 80. 0% i 10. 0% , 1313419896 il 151868092
P GA TN AA FEP RIS DU A L 2 7 3 Wi A
M A Gt 25 5 (P<0.05) (32 1) . 50 /e J %t
WA, 50 AT Sl W5 20, SHEsis 7E 28 %1 43T % B3
DUBEH A-AA-G R G-C IR TI AR FEER (R 2),
113419896 55 151868092 137 1 Tt His M s Fi vk PR UL T 1, 300

1.2.2 598t 56

i 3 5 [ R A R

LR (NC-

E LK 2 FiE 3,

R BRI A EPAST R 2 4~ SNPs 437 s 3 PRI RLRN A58 J PR 43 A 51 2565 v JBk Iy i AR St 4 Ar

SNPs SNP AV 5 AH G Jk PR 70 sl 2567 PR T (%) S (%) PHL (95% CI) P1i
rs13419896 /G 1(2.0) 24 (48.0) 1 /
F R Y G/A 10 (20.0) 25 (50.0) 0.104 (0.012-0.877) <0.05
A/A 39 (78.0) 1(2.0) 0.001 (0.001-0.018) <0. 001
v 0| G 12 (12.0) 73 (73.0) 1 /

A 88 (88.0) 27 (27.0) 0.050 (0.024-0.107) <0. 001
rs1868092 G/G 1(2.0) 41(82.0) 1 /
I [A 7Y G/A 18 (36.0) 8 (16.0) 0.011 (0.001-0.093) <0.001

A/A 31 (62.0) 1(2.0) 0.001 (0.000-0.013) <0. 001
LR G 20 (20.0) 90 (90.0) 1 /
A 80 (80.0) 10 (10.0) 0.028 (0.012-0.063) <0. 001

. P<0.05 HEASI2EES
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R2 FEEMBUE D EPAST H:H 113419896 F RINGEA —ESH M.
151868092 37 ssi, PR AL 43 T 25 S F®3 DK 20 B EEATS Hb \RBC 2 Het $0H
WMELLH (%) XFIRZH (%) X2 P1H WAL +H}:£g/+L> EBCLI(LQ/L) _ Hi(LiL)
A-A 2.35(0.023) 76.61(0.766)  115.420 <0. 001 R ET SRS R s RS R RS
A-G  24.65(0.247) 11.39(0.114)  5.957 <0.05 X010143CD 123 172 4.43 6.19 0.38  0.56
G-A  7.65(0.077)  3.39(0.034) 1.745 >0. 05 X010149CD 130 174 4.33  5.64 0.40  0.55
G-G  65.35(0.653) 8.61(0.086)  69.056 <0. 001 X010159CD 138 184 4.78 6.38 0.42  0.59
VL P<0. 05y ELAT G 5 X010168CD 151 207 5.20 6.97 0.46  0.68
X010172CD 150 194  4.83 7.58 0.45  0.64
rs13419896 e
1 2 3 4 5 6 Marker X010175CD 152 194 5.08 6.50 0.47  0.63
524bp__= 500bp X010181CD 169 217 539 7.42 0.50 0.7l
X010202CD 126 170 419 5.84 0.37  0.54
rs1868092 | 5 3 4 5 6 Marker X010204CD 119 159 5.80 7.77 0.39  0.55
. ) X010205CD 138 187 477 6.45 0.42  0.60
500bp X010206CD 142 192  5.04 6.71 0.43 0.6l
B 1 EPAS1 X SNPs {7 5 rs13419896 Fil rs1868092 EE/](IEI XO0208CD 149191 5.166.52 - 0.45 0.62
. . - X010239CD 121 158  4.36 568 0.37  0.50
X010240CD 150 188  5.30 6.91 0.47  0.62
| X010247CD 170 207 5.50 7.13  0.51  0.69
‘ . X010248CD 153 192 5.39 6.80 0.47  0.62
' 1 1” il X010255CD 139 195 4.74 6.95 0.43  0.64
| ||l | ||” ||i F| X010276CD 124 176 5.10 7.42 0.39  0.60
|| ||'1|I || || ||||q|“|' (Y ||'| I =| I|| X010285CD 150 208  5.20 7.44 0.46  0.70
L .H (i f ” LN u'Ji il J” "'J i X010287CD 135 210 469 7.54 0.41  0.70
G-G GA
B2 113419896 u‘».fwr% x4 DUK 30 FIX AL IE A B RS Hb \RBC & Het 308
R S R N R ST B A Hb(g/L)  RBC (102/L)  Het (/L)
R mEE SRR SRR SRR SRS
| . X010138CD 155 186 5.16  6.33  0.48  0.60
“ l 0 |1 | T [ I l 1 X010139CD 138 170  4.39 573  0.41  0.56
| 'I | I pl | || ” | “ I X010147CD 154 184 4.78 6.32 0.47  0.58
|r| ||.| |||| I “ i | |-'| | '||I I ||| it X0I0148CD 140 156  4.55 5.28 0.47  0.50
AT h“ "“ \J Y ' JH ""Mg Il ||| X010150CD 134 156 4.41 556 0.40  0.52
X010152CD 131 199 471 6.30 0.43  0.50
B 3 rs1868092 i I 45 5 X010156CD 132 166 4.77 6.37 0.42  0.54
2.3 EPAS1 3E[A rs13419896, rs1868092 HifARI /34 SHE- X0101s8CD 157 165 5.39 556 0.51  0.52
) . v e | ek e T X010161CD 165 178 536  6.28 0.50  0.58
sis AESCAA I By S IR, DUBRAREIEA 55 J3U BT 1L 21 8 15 X010177CD 155 187 5.12 6.65 0.50  0.60
(Hb) ZE{H =35 ¢/L LLAIMLIH AL (RBC) 22 = 1x 107/L Al X010182CD 145 179  4.83 6.17 0.45  0.57
LTAMM L ZS (Het) 2518 =0. 1,3 20 45 W ER4H (35 3) M 30 X010188CD 135 166 4.63 573 0.42 0.54
KXt IRAL( S 4) T s A RIAE A 22 5 ERAL T A-A Bfk X010189CD 142 155 5.07 6.44 0.46  0.52
o X010192CD 158 170  5.44 565 0.50  0.54
RUOY A A0 0. WA (P =0.034, OR =0.032, 95% CI = X010194CD 153 182 5.23 6.37 0.48  0.59
0.003-0.382) (% 5) . X010201CD 149 165 4.59 5.44 0.45  0.53
", X010227CD 144 161 4.73 6.18 0.45  0.53
3 iFig X010228CD 136 172 4.98 575 0.44  0.54
s . s s X010232CD 150 145 5.02 5.12  0.49  0.46
LA F A A AR A X 3 ) S SR T R A TR 7 25 ¥ N010233CD 159 193 505 674 047 0.6
BRI e — R E B S, RO I X010237CD 151 183 510 6.10 0.46  0.59
NFEELA AR M 21 8 PR, A0 EESE RS e e DR R X010238CD 159 182  5.39  6.30 0.48  0.58
REARG ST S 55 — B B P SN TR A e 10 e 0 o i 1, X010244CD 152 184 4.96  6.33  0.49  0.60
o _ e e ol a X010251CD 179 204 6.24 7.03 0.56  0.68
Wi , T L5 B A S bk v R, 2 T S B K e o NOL0DS2CD 175 167 5.95 S8 0.5  0.53
= RO AT B L3 R, DL ARIE 4 4O AT X010253CD 160 177 6.08 6.75 0.50  0.56
SR AR B S R M T B AT 4% 11 I B AL LRl ASBF 5T B X010272CD 132 162 511 6.93 0.42 0.5
EPAST K&K 5505 AR ML 21 8 1 W BE 3 DTAOG i 2 A& X010273CD 144 157 5.46 6.13  0.47  0.51
FIX SNPs IEAFIFGE, I G BUEAR R SNps g o0 o) e BB e A

TG NFRETE N 5 I B LI 2 3 b 25 57, %1 R e D )
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RS EPAS1 LR SNPs v 5 BRI 5 53 Ptk A w5 U 20 20 Bt 2 i 188 XU, 43+

SEELH (%) X REZH (%) PH Pt (95%CT)
A-A 0.20(0. 005) 8.00(0. 133) 4.474 0.034 0. 032(0. 003-0. 382)
A-G 11. 80(0. 295) 16.00(0. 267) 0. 096 0.756 1.151(0. 473-2.798)
G-A 1.80(0. 045) 0.00(0. 000) 2.110 0. 146 2777. 161(127. 393-60541. 973)
G-G 26.20(0. 655) 36. 00( 0. 600) 0.308 0.579 1.265(0.551-2.907)

. P<0.05 M EAGIEER

KT 1313419896 i 53 FEAERF 5T K IR, Jel e vh A5 A7 2 TR A
R U O AR TR A R — B MO AR A
AN R O 88.0%, W TR ANB#E 27% (P<
0.000) , i GA Fl AA J KR40 A3 76 R | DU 40 31 A
20. 0% F1 50. 0% ,78. 0% Fl 2. 0% ,2 20 W4 ¥ B A Bi it 2%
5(P<0.05) . rs1868092 {7 A58 F WY, A 25 37 SE A i R 5
TS O] 13 B R BE A 3 R SO B A S PR R A
P DUE R 4390 R 80. 0% F1 10. 0% , GA FiI AA FE R B 73455 g
36. 0%F1 16. 0%, 62.0% 1 2.0%,2 HIEHEF BE (P<
0.000) , SHEsis 7 £ {4 %& B 10 % ' rs13419896
rs1868092 37 5, A-A  A-G I G-G M AR T FAE Gi it 2425 5,
R 1R G ras R, FRATHEN A-A  A-G B RAF] 5 IR
REGE R, G-G BLAR TR FI F i R ARG R, DL 25 2R 3%
B ,rs13419896 Fl rs1868092 137 i A 2540 Fk K] J2 ok e A HF A
SR B A AT 2R

BEHE TN rs13419896 Fl1 1s1868092 137 5 A [R] F ] HY
ANAGE A7 R A ST SR TR S 75 SR S5 19 Y =448 b (40 RBC
THEC Hb WSS ORI 2525 55, W RBJE B TR R AR G B
X BN SNP St 35 PR % 2k A 4 i /B A i 55, B Pt &
L, EPAS1 £ 1s13419896 154953354 Fll rs1868092 i/ 15 B ik
W G-G-G 45 4 5 U VE 21 40 M 38 22 9 2% R 5 VIR 5
32 F SHEsis 7ERBAF53HT 2 4~ SNPs #4 gt B ik 30y
R ABESEA SRS ML 1 (Hb) 22{8 =35 o/L £L41 3
HU(RBC) 221 = 1x 10" /L FLL A0 1L 25 (Het) 2215 = 0. 1
b #EHE A-A BT BN TR IRAL, R R A-A
PR T 2 2 e DU G AT D S 4 e 3 07 I SR 3R 88, L T LA
REAVK L VR0 RE T B, R v i 20 BRI 5

25 ERTAR  ARBFIT 25 RAUE I EPAST 3£ R rs13419896 ( G>
A) Fl 11868092 ( G>A ) v 45 2828 5 7 J s 1o 5 S (IC A A B A
TEAHIENE  GA/AA BERBVFD A-A | A-G B4R 50 55 A7 1) 3% i
RAEIEE, [FIBTASIF I & BSOS A AR T A-A A BES
it 5T Z IR ST A B 2 A0 A U S mR-
NA G548 %577 SO A LA A S, A5 AR 2r 4 it T4 AR
ZLA0 A LG R I 21 28 1 KT 55 B3I L VBORG i B i B
NBEHEA 5 R B HGE B SR A

2 % x o
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2 U A SM R 2020 R S A8 A i E 5T

JEUIR A

RN

ERFE OAE e A

(1.%@%@#:%E§I§I%$ﬁmmﬂ,@%ﬁ PE2 700032 ;2. 25 ZE A E )

WEBH RTHENE T AR L8 &
. Tk

BB E R BBk 7, ke R RN 6 TR Ak T R B S B R
HERGREA HEERAS0m FRIKEZRKEFE 254,00 THE#:TENERESNE I FEL S

ml/(N) B ABEHRA . ZRHE 144, FEABERA3600m M X>10F, AFEHEFRENEEAT L EERR

10-15 S WIEAT 4, REHLIF M5 mL/(A) G &2 AWE RN L EF
R AEKA320 K3600m FEMK, AHTEHY

RS, RITAM2AZTREFEALAE
IR B2 e R R R, A R AL R R R R

NEAREID. I =
FREE, TERE

W, ABEENE 2 A2 RH

SN R 41 2 M BE (/) A dE R R

M A EERE 28 471. 4321, 35( 3K 4 500 m) .263. 31+6. 16( 3K 4 3 200 m) \256.29+13. 03 ( # 3k 4 3 600
m) (P<0.01) , Her B amg i &R B8, X E5 R 4% 368.57+11.26, HE & TA# HE 4 (P<0.01), Hw 4

MK ERERTadtmE4,

REGRAREERMPEABNEFEHE

v B A B ot 4T 2m B Bk B AR T (P>0.05) , 45

W E¥REAFARABTEE SNAMIEREEH UL TR EERERNA ENIEZ—,
KR 3 R LMD A s AN o R R A R B R A BUR DUk

hESZEE.R331.1°41 R135.6 R446.11°3

SCERARIR

5. A X E RS . 1004-549X (2017 ) 8-0867-03

Study on the changes of human peripheral erythrocyte morphology in healthy crowd after rapidly ascended to plat-

eau GU Shunli',
of Transfusion Medicine, Xiying Hospital ,

LI Cuiying® , LI Xiaowei® , HU Xingbin'

AN Qunxing' ,XIAO Jun®
Fourth Military Medical University, Xi’ an, 710032, China. 2. Department of

, LIU Juan®, YIN Wen'.1. Department

Transfusion Medicine, Air Force General Hospital of the PLA, Beijing, 100142, China. Corresponding author.YIN Wen

Abstract: Objective To explore the relationship between human erythrocyte morphology and altitude sickness in plat-

eau environment, and to provide some reference for the prevention and treatment of altitude sickness. Methods

The experi-

mental subjects were divided into the group whose living in plain(.about 500 m in elevation) rapidly ascended to plateau ( ex-

perimental group) and the group whose residing on plateau( about 3 600 m in elevation) for a long time (incl. 7 Tibetans liv-

ing on plateau for generations,7 Han people living on plateau for 10—15 years) ( control group). There were 25 subjects in

the experimental group, and 14 ones in the control group. 5 mL of peripheral blood was collected before and after the rapidly

ascended to plateau from each subject in the experimental group each time,and from each one in the control group. The inci-

dences of altitude sickness were investigated, the erythrocyte morphology were observed by scanning electron microscopy

(SEM),

rocytes were analyzed statistically. Results

and 500 erythrocytes were counted in each sample, the number of different morphology erythrocyte of the 500 eryth-

All subjects in the experimental group developed altitude sickness with varying

degrees after rapidly ascended to 3 200 m and 3 600 m; There were no altitude sickness in the control group. The number of

normal-shaped erythrocytes of the experimental group was 471.43+1.35 (about 500 m), 263.31+6. 16 (about 3 200 m)

and 256.29+13. 03 (about 3 600 m) (P<0.01),

and the abnormal erythrocytes increased. The number of normal erythro-

cytes of the control group was 368.57 +11. 26, which was significantly higher than the experimental group(P<0.01), while

the abnormal erythrocytes was significantly lower than the experimental group too. There was no significant difference in the

number of normal-shaped erythrocytes between the Tibetans and Han people in the control group ( P>0.05).

Key words: altitude sickness; erythrocyte morphology; peripheral blood; subjects rapidly ascending to plateau; subjects

long-time reside in plateau; Tibetan; Han people

R RN SRR B A AN At E R X (<24 h >2 700
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SR ST PR I R A B A R 2 B DU A A
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R SO K B A5 R AE Y MTAESR e R N AT DGR Y A
R A IR T AL PR T i Dt Bz 6 B3 B S BT, 9 I A
PRI R BB Z | e 5312 1o BS54 I 25 14
KREBIWSE . T T A X 2t g D A ) it 20 240 R 25 4
Kl 55 73 M, B e T i NARLL MU 25 5w SRR A DG %
Ay e J5US R R BTG $8 B3 25 s GBI T
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1 XN&5H%

1.1 XS SEPRERR AUAE B A, o 2l e A
25 44 N, DUBE AR 19-23(20. 7+1.0) %, WK 2 500 m F
JFHLIX H & SRR IR 24 3 200 m 2 LML X, 55 Bk R 29
3 600 m = JFHE X, 43 SR & T B B A2 3 2003
600 m 4% AR S IILEE 5 mL/ A (IR) (EDTA Hi#) ,2%%
TR AC R EE . AJEE R W AR L 3 600 m )R
X, o 7 g o E R RGN, B4 2 a3 A,
AEIA 18-35(24.2+4.1) ¥ ;7 £ AL T L 10— 15 4E DU,
B3 4 Aotk 4 4 WY 18-32 % (25+5.4) 8 Iy IR X
14 #5238 Z A EE 5 mL(EDTA $18E) , 2% % — ¥ 4°C i
WIEE, RFE T d 5 s NE LT IS

1.2 A5 RA mEEOHLEE Sigma 247, 1-13) ;%
P ML VKA ( H AT 28 5], MBR-107D) 5 BL25 ¥ o T4 Bl
(£ [® Thermo Electron Corporation, Modulyo ) ; 2 ifl &5 .0 i A
HL( FEE Iris Sample Processing 23 Fl , Cytofuge ) ; A3 LB ( H
A HST7,S-3400N) , 8 (BB DU AR KA = ) s T8
K ZEE(HES 20160801, K & FHRAMUL TAHRAF) .
1.3 AR H B B3 mL/f)y EDTA HiiEEs A
MARASLL 3 000 g B> 5 min , IR IS 3B IR 46 21 21 Jifd 20
WL A 1 980 Wl 4% 3 8, 4°C 3 7% 5 W BRI 22 21 40 g 50
WL e B R B AL 40 g B0 2 min J5 A SR T4, PBS
B 3 3, 7% 30% 50% . 75% .80% .90% .95% . 100% Z. X}

PRAZGIK (10 min/U) s FEARA B Jr i AN 23 ¥ R T
AT S h ONES IR SR B4 90 s, feJm LA s 4 L
AR,

1.4 SMNEMAAMIEEF4P THEOE 5 Hr 2040 500
A/ 3 ML, KR 21 A0 BT 25 R[] 43 S # A AR 2 Fhar4n
JiEL, WA T 2T 400 B SRR AR T 75 R [R) 40 43 Ry 6L ( Al i A il A8 A
FUO 4 U R 2 ) | T A (A AR S AN BN iR 3R
L) R R A0 A R ) A S R A s, B
Fh P EE IR ( Fl— 240 A [l st fE S0 280 9 750 I 7Y 2 B 3 i
EA) .

1.5 Sit2orir SR BOR A SPSS17. 0 SE it 2= 44, it
EHRE DL BB AR 2 (x5 ) T LR FLBCR D« K56 K
BT 229007, P<0. 05 22 S A S H%E X

2 HR

2.1 2RSS A E R IR AR S R R kAR K 2 A
AFIAFESMA ML AIERS BuEgit S RA TR
AL 3 200 A2 3 600 m =555 2 L0 AE Sk
oA K e 7R G A S5 AN () Rt B 194 1 DB, T L B (9
T BE ) HAME i Hp I IR A5 41 41 M A W A T R b X
(P<0.01) , W5 I 21 40 A5 B S 386000 5 11 A = SRR A 3
Toim R R B & A, HLIE TR A 4140 0 B B st
R (P<0.01)  BIE LT A (R 1),

F1 SEES AR SR G DU ) TSR 2T g2 S g e L (A1)
L B4 (n=25) AJEE R (n=14)
4 500 m W 3 200 m HEHR 3 600 m ﬂi%(' 'Ej’i‘ :E% JK%; ’m)’i‘;y‘ﬁ% FEiE+ DU
n= n=
EHEA 471.43+1.35 263.31+6.16* 256.29+13.03** 388.94+10. 83 357.14x13. 42 368. 57+11.26
R 4.50+0. 63 52.83+7. 68 51.22+8. 86 24.85+3.25 37.25+6.52 27.94+7.25
R 20.01+2. 02 86. 08+7. 49 80. 78+9. 67 34.81+8.99 32.03+7.62 33.71£3.72
il 3.52+0. 69 32.13%2. 85 30. 22+5. 81 27.75%3.52 29.51+4.71 27.53+9.13
7 H P 0 65.5+9. 81 91. 18+9. 92 12.25+4.32 23.51+3.62 18.82+10. 43

= 5HEAR 500 m HHE 0 (A0 15. 91\\13. 42, P<0. 01 ; # 5 A J& 5 JFL2H b 1= 3. 168, P<0. 01

2.2 kRS A RN LA A () S v UG DU
NBISNE LAY B 9 7P s X AY TR I 25
CLANMI (BT 1-A) AR B, 2k o DU HE A U | B 3 R A
Thim , IEH A 21 240 M K50 i 728 st/ W 41 240 i 5 i 2
Wi 22, ELAR M AR BT S 30 (11 1-B, € 5 T i 2 Dt 4
AR e o S A DU N B 1 200 i W JE2 21 40 0 5 i e /0 EL
AR (F 1-C,D) .

3 itig

e JEUSE IS R p T N AR R AT S ARG T B A B e R B
BeI5 5 EBUAMRsR M, AT 80— R 9 f I RRER
RARBITTE A2 B, o IS 14 5 A 30 55 B T Ak 4 T 44 B2 TE AR
R GESCI R A IR TR, R B A TR B AP AR
SO e B SR B A B 2 I 8 S, BT R
DU, A2 A g SR ) e A g SRS  HIUA T
YA A AW S A S L A< EA N )OS = B )
MNRE LLAE 0 2 e R LT g 2 AR
T, AT WIS, 21 20 O 22 2488 1o a3 FR6 AR 52, i A1 . 94

T, DT R A £ 40 0 P8 SRR

FRMTHIBTIE A BL, A~ JEL A N it o D 429 ) B Sk
T SR Z 0 BRI B RIS R A5 e DS AR [
PEA TE B A5 9 0 1 21240 MO K5t 9/ W 2 1) S0 1 21 24
FRBCEESEAN (2R 1) 5 M0 AR R LN, TGI8 e e R i
JEDUGRAME A w55 SR, FCAM ] v 1E 8 25 20 20 M it
AAD , T EL5 2 g SN L, &0 ] 1 W FE 21 2 i 5 i
AARBEIIMR (R 1, 1) o ARaEE i, SNE 2 4 2s e
AE T B RZ R DR 28 T2 AR 2L AR ) TR 40 o 9 286 1 4
FRLRSER 124 R0 IR T4 A 4% 5 B0 2T 40 L 1 A RE
TR LA LY B BN R A LA, o AR 5 |
KRNI g R R B T A O T R AR L S
v JSU , A/ ] LT A0 PP JE A A 2 5 A AL A e A ) o
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Effects of high altitude environment on human peripheral blood cells X/AO Jun',LI Xiaowei' ,LEI Huifen' , FAN Xiu'
CONG Xiaoxue' ,WEI Shaoping' , QI Shuyuan', WANG Hongbo' | LI Cuiying', GAN Xinyu® , HUANG Fei* , YU Lijun® , YANG
Junlong®.1. Department of Blood Transfusion, Air Force General Hospital, Beijing 100142, China; 2. Department of Blood
Transfusion, The General Hospital of Chengdu Military. Corresponding author ;LI Cuiying.

Abstract: Objective To analyze human peripheral blood cells before and after entering the plateau in an effort to iden-
tify changes beween the two stayes, which should provide valuable data to evaluate the effect of high altitude environment on
human blood cells. Methods The effect of high altitude environment on individual peripheral blood cells were analyzed by
The RBC, Hb, Hct, MCV were signif-
icantly increased after the acclimatization ( P<0.01) , but the MCHC and the MCH decreased ( P<0.01) ; There was no sig-

comparing the peripheral blood cells pre and post entering the plateau area. Results

nificant change in white blood cell count after the acclimatization at the plateau, but the number of lymphocytes and mononu-
clear cells increased ( P<0.01), and the number of neutrophils decreased ( P<0.01) ; The Plt count increased significantly
after the acclimatization (P<0.01), but the platelet volume distribution width and mean platelet volume decreased (P<
0.01). Conclusion The red blood cell line, lymphocytes, monocytes and platelets were compensated for the adaption to the
hypoxic environment at high altitude.

Key words : hypobaric hypoxia; peripheral blood; blood routine examination; high altitude environment
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JF~J T (2= ~8. 93 P=0.000;2=~4.74 P=0.000) (% 1) ,
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2.2 FgfEsr st R ) RS R B A ( Lymph) (B
%A A ( Mono ) %88 J7 > IR BT T+ 87, 2 R A BT E L (2=
-8.30 .P=0.000;2=-6.69 P=0.000) , 40 i 55 5 5 >
IRJE A FFE(z=-6.56.P=0.000) , i I 40 fi i+ %02 5
it EE X (z=-1.01 . P=0.315) (£ 2),
x2 SRR A ST
BERT(n=138) FFEIRE(=138) B {H P4

WBC(x10°/L) 6.00(5.10,7.30)  6.10(5.20,6.90) -1.01 0.315
Neut(x10°/L) 3.82(3.20,4.93)  3.10(2.50,3.85) -6.56 0.000
Lymph(x10°/L) 1.80(1.60,2.11)  2.40(2.10,2.70) -8.30 0.000
Mono(x10°/L) 0.38(0.30,0.47)  0.50(0.40,0. 60) -6.69 0.000
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It 25 12 g 0T 21 240 e 58 1 A A 7% S RE T s )
FMEERD fHEE AR RmEH OARE' KEF ORBRAES HHFE FWE FERB

(1.ZEH RSP 2P MR ERE HinE 65T 100071 ;2. BERZE X A E R Hinkl ;3. 25 22 58 E b Wikl

WMEBN AEMZERAEFTaAREERMAAEARIGY T, HE TRAREFHNEZTLER
30 K2 U/, BREEHA LB H 100 mL & T 4°C k4 1F kx84, 5250 41 o A 2 40 78 = 5 3R, & 4 2 R A7 i
A A 0 79 4 A 0F 41 4E A B9 SLER AT A A KT Na® (Pa0,.PaC0,.2,3-DPC W& &, HR SB4AauK+ K
(20.00+0.00) mmol/L # PaCO,(109.9+8. 15) mmHg # & T % B 4 K" (19.78+0.48) mmol/L ## PaCO,(85.33+
24.86) mmHg, A 2 53 B A % it 3 & X (P<0.05) ; 5L I 41 21 40 5 v 3 27 4% (21. 68+3. 00) mmol/L #1 Pa0,(47. 97
17. 37) mmHg #15% F %} B 241 % % 4% (22. 30+2. 40) mmol/L #1 Pa0,(117.4+79. 62) mmHg, H £ 3 #H A H %+ % & X
(P<0.05) ; 5: 4 21 5 * FR A1 4B 1 ,Na® \2,3-DPG 2 By 2 7 R AT FEX(P>0.05), &k AZTEI 4 x4 M
RERBREARN  ALE K MAREGEH D W,

KR M2 o m e ERA AT AR

RESFZES R331. 1741 U8 R457.1 RI35.6  XEAFRIRAD:A  XEHHS:1004-549X(2017)8-0874-03
Effect of air transport on RBC energy metabolism and oxygen delivering capacity LIU Jiayu' ,ZHUO Hailong' ,SHAO
Chunyan' ,ZHAO Likun' ,ZHAO Chenjun' ,ZHANG Jing' ,LUO Qun'® ,GAN Xinyu® YU Lijun® ,LI Cuiying®.1. Department of
Blood Transfusion, Affiliated Hospital ,Academy of Military Medical Science , Beijing 100071, China ;2. Department of Blood
Transfusion, the General Hospital of Chengdu Military; 3 Department of Blood Transfusion, Air Force General Hospital. Corre-
sponding author : LUO Qun.

Abstract: Objective To observe the effect of air transport on energy metabolism and oxygen delivering capacity of red
blood cells suspensions. Methods We collected and prepared 30 bags of red blood cells suspensions in Chengdu, then 100
mL were separated from each bags using aseptic technologie, leaved those separated bags in Chengdu and preserved in refrig-
erator at 4°C as control group. Others were transported to Lhasa then back to Chengdu by air, as treatment group. The con-
centration of lactic acid, glucose, K, Na", Pa0,,PaCO,,2,3-DPG in red blood cells suspension were detected at different
time during the shelf life of the RBCs. Results The mean level of K*(20. 00+0. 00) mmol/L and PaCO,( 109. 9+8. 15) mm-
Hg in treatment group were higher than K*( 19. 78+0. 48 ) mmol/L and PaCO,(85.33+24. 86) mmHg in control group. The
mean level of glucose(21.68+3.00) mmol/L and Pa0,(47.97+17.37) mmHg in treatment group were lower than glucose
(22.30+2.40) mmol/L and Pa0,(117.4+79. 62) mmHg in control group. There was a significant difference ( P<0.05) at
the value of glucose, K*, Pa0,, PaCO, ,no significant difference ( P>0. 05) emerged in the value of Na* and 2,3-DPG.Con-
clusion Air transport could impact the energy metabolism and oxygen delivering capacity of red blood cells.

Key words : air transport; RBC energy metabolism; RBC oxygen delivering capacity

PR R T PG e i 7 ) — 3 Ak R B 1 R AR e e,
AHE o EER AL, PR DX SR D 51
R Z RS S KRS AT s A R 3
Shy ey Dt T o e S o ) L9 R R B A L G R F
BRI RAR BETT U Y OGP K 22— I B A 2 3 i LA
A PRBESFEAR AL, A e DL T O B Y T . I
ONENIOPRS: Y 1LV ai AR k-4 & V= Ei AV N i 2
I, 21240 4 2 REAR A JE R a8 SR MR SR RE D G
2o FLMR HIAHE 2, 3- TR H R (2,3-DPG) AF 45 Al L

doi; 10. 13303/]. ¢jbt. issn. 1004-549x. 2017. 08. 007
* FRATH 275 PR E K%L T ( AWS13J004 ) , A8 {5 1E
HKHE(1967.07- ), BRI EAT B, 6 5% A= R0, E 2RI
PR Mg 2 MR As B A4S B K AR if Y 3h 5% FNA2 i O T R AR AR
(Tel)010-66947206, ( Email) luoq66@ aliyun. com

ST RE A A QI AN 45 SIS SRR T . AR IREEIRBIESE 1A
235 Js i I FEIRAT & 1 2 X 2L A E B AU S 45 4R RE D 35 A
SN [N 0F SUAT bR v A 2L 4 i it T R T 35 B
P 7 ik 2 T 2 3 A 4 T 1) e D L R R e

1 RS

1.1 FRASSRIRE SRR AR S BA g Rk #5400 mL 421l
30 Ay, R4S RAEW I CPDA FiiJr .

1.2 BIPLIANMAIRIS N Al 0 AR I AR B0 B
Koy M3, $e 48 400 mL 210 ES.CJFMA 100 mL MAP {147
T, il A5 B LT

1.3 SEEAeH RS R A A BB VR LT A o A
SEUG AR LT AN [ AT 2 12 ERLEE S 32 ] AR ( KATHE
2 525. 8 km, iz i E] 90 min, W7 25 %% M1z NLAS , 32 146 V6
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JE2~10°C) , B9 FRAFIAY d2 A7 d14 BEATHRGI . %) AR
HE TR AET 4°COKH , TR d14 TR, fRAF d2
4 B 1 L AT 94 590 TRy SR SRS (G2 ST ) R 8Kt , A &
B JE T AR TR Y 5 A d2 BRI T LA

1.4 U2 5iX%]  Radiometer ABL800 !4 [ 3l IfiL =, 4+ H7
% ; Thermo MK3 ! 51 ; Thermo Wellwash %4 [ 3l ¥k R
Hl;2,3 ZH§Ee HMER (2,3-DPG) ELISA # K 5 & (L4
WAEYRHEHRRRAR) |

1.5 ®MAE: ) Radiometer ABL800 %4> H 3h Il < /0 #r
SRS B 21 200 i v (9 LR AT 408 Na® K" | Pa0, \PCO, ;
H Thermo MK3 BIEHR{CAN 2,3-DPG ELISA A7 &, $#
BRI U A A5 0 %2 B TR 4D 4B ) 2, 3-DPG, FEAR IS Hb
{EAISAG 2,3-DPG A&, 18 A5 Hb 1 2,3-DPG Y
Fr & (umol/gHb) ,

1.6 Zil2=4r KA GraphPad Prism5 #4748 11225047,
SRR AP bRl 22 RO, 2 B (H) LR X ¢
K63, 3 AR LSRR R R J5 2240, LA P<0. 05 Sl 2
FRAGIEE L,

2 HR

2.1 PRAFEE )R 2 32 i v Bk 7 21 200l B R B 4 R
JIRIREME 43 1 XoF BT SR A1 1 4 199 B V7 41 40 B AE 4 2 AR AT
st (R Aot A7 AR, 45 TUAG I &5 SR o e 1 fraR, WEEER 1 AT
3, B 25 AL 25 32 i A0 A A7 B ) SE K 20 40 i AR L K
PaCO0, PaO, FEZ Wi <, M 45 8% \Na* . 2,3-DPG H{H &
W/, B T Pa0, 2,3-DPG AEE Gt #27 AR T
BARWRMGEITEER,

RSB PR ST LU0 FLRR R AR A A D 5 2

FLER (mmol/L) % #E (mmol/L)  K*(mmol/L) Na*(mmol/L) 2,3-DPG(umol/g) PaO,(mmHg) PaCO,(mmHg)
REE2 d 5.43+1.07 27.70+0. 24 5.82+1.51 107.57+3. 34 0.13+0.02 43.00+17.78 80.97+10. 07
AF7d 11.54+1.62 25.99+1.96 13.96+2. 11 103. 63+2. 43 0.12+0. 02 44.43+16. 68 105. 07+8. 64
A7 14 d 15. 00+0. 00 21.68+3. 00 20. 00+0. 00 101. 60+1. 67 0.11+0.02 47.97+17.37 109.9+8. 15

PR AR KT \Na® \2,3-DPG Pa0, \PaCO, fH =41 IF L AN IEAT LU F {643 120 539. 4.64. 67 ,654.3.40. 33.2.933.,0. 6302 ,241. 8,
HAB T 2,3-DPG 19 P=0. 058 5 Fil Pa0, ) P=0.534 9, HA& 41k P<0.000 1

2.2 fliias is M AR IR AT AN M RE AR B ERE s )
T AR S IR A AN X FRLHRAT 14 d AR TT 204N A7 4G
gEERANGR 2 iR, WA TTAR SERG A FX R Hh 3, K*  Na™ |

2,3-DPG . PaCO, 354 AR F2 B (1 T+, 2 H A K PaCO, B
HYitaF2E 5 Wi A Na® \PaO, B A R EE M FEAIT, I
o Na* AL R A G228 X,

R 2 s isin B LA LR A B ST (R R

FLER (mmol/L) %54 (mmol/L)  K*( mmol/L) Na*(mmol/L) 2,3-DPG(umol/g) PaO,(mmHg)  PaCO,(mmHg)
S 15. 00+0. 00 21. 68+3. 00 20. 000. 00 101. 60=1. 67 0. 110. 02 47.97+17.37 109. 9+8. 15
X} BR 2] 15. 000. 02 22.30+2. 40 19. 78+0. 48 102.27£2.25 0. 09:0. 01 117.4£79.62  85.33+24.86

T FLER I KT Na® .2,3-DPG Pa0, \PaCO, {E SRS H 455 BLLAR L ¢ {543 314 1.00.2.19.2.45.0.71.,1.01.5. 28 .6. 61, P {H 551 K

0.33.0.03.0.02.0.48.0.32.<0.000 1.<0.000 1
3 e

TE MR AR il 7 A#8 S 45N IRT, 20 40 1 A BT R
G2 BN BE AR AUBRARAT5 55 25 Tl PR 28 A 520, AR R R 5
H FRATTUREE T IR A AR T 5 =2 TR A2 3 i o 4T A
FHUIBERISE M, ZEHERR CRAFAT [B] P 52 M A9 B0 b, UESEAL 2
T2 SR T AN I R = AR RS SRR T P AR R

LIANARTE AR 4°C PRAAE RGBT AR K B2 B B
KEARAE IF R A% 1k, B ATP AN T IS AE , 20 40 i 7 05 1ot
TeAE RIS RE R AT 2 ATP R4 4 3 BBk, 6T
Al R FEF &4 200  CO, Y, i HLRE 5 240
JRUBSE A B SRR ATP b | 2 ELEERS S L 440 2R 1 T, A
MR N K" 3 3 40 i AMAEAE I h K T Na® B
ik, B, AR SCERBEEI M FLIR K" Na" MO PN 2040 f R
TR, 2,3-DPG SRR R AR M ML G A —2,3-—
AR H 3 55 G v ) 7= 2 DRI T 2 A R A 2
H 2,3-DPG K 2s kA 2E , H 2,3-DPG I7KF-3Z pH A
Fs2 I, H 20 40 A i AR LR AT A i, 08 pH & A4
MR TR 0 2,3-DPG AUE" . 24t 2,3-DPG fES
Hb 254 okFase Hb 1925 [ # 42, NITBE AR Hb XF O, 155 Al
J1 AR HE O, Bk, PRI, 2, 3-DPG 8 SR T4 41 40 g
PEERE I A bR, AT, A URBIF 50 348 X6 B I 21 40 i v

Pa0, PaCO {HHAT T Hill , FRIFAL HorhjiF 239 0, %1 CO,,

Wizs B4 G PRI B oh & TR i 2R (L A 5
TR IE S 04 B o i A T () S T 22 300 A A b R A —
OO HAFE TN KRR S R A E T B
B, Horp K FEALZS is i P ORAF 1Y d2 . d7 . d14 BF31E
SRR E T 5. 82 mmol/L, 13. 96 mmol/L A1 20. 00 mmol/L,
ScEk [ 7] B B d3 . d16 BIETELL AN R K R E
7.37 mmol/L.21. 9 mmol/L 3EA —5, FATAMUn T iT5.
PMRAE d14 (EIRLTA0M P K HIE N 20 mmol/L K345 1%
WZ M MA R 4 000 mL, FEfl il K& E A 4.5 mmol/L,
WA VE 400 mL 3R PEAF I, 75 32 1M 35 I 258 e AS 52 oAt R %
En g BN S EA2im e K EE S AT A= 5.9 mmol/
L, B4 i IE % 2 2% {8 0 [l ; fi 1 800 mL JU W] 3% 2 7. 08
mmol/L; i 7F 1 200 mL W AT 34 % 8. 07 mmol/L, K'¥JE>8.5
mmol/L, 5% 5 45 ] BE ARG AM il , 5y e Az 10 28 B By 580 45
S AT BT A 0L T I IR A
B Na®—K" 288 KB Na*, o i K™ #E A 4P, HoR
LN IR RV AT N o4 L S 3 W IRTT ik TRl 11Kz )
AR o AER i T A I IR B A7 7 o LR | T A <5 i P
YR, WARRBFFE R, A7 d14 BRIP40 LB &
B EIAF] 15 mmol/L, AR 3 UL, XM T
ZT 4 BT i T SR A AR B R T AP R T R 3 I
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THRRELK
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ol DU ikt % 22 5 5 g SRR SR N AT 5

FR2O(FFREL HiA, et 100142)

BE:SERREAEARTIES T RIEE L, 5 5 5 5 Bm A £, T E &R AR x5 B A kb oy &
M WL RA TR R, B35 S B F (hypoxia inducible factors, HIFs) 48 % #5 EPAS1 EGLN1/PHD2 #¢ HIF-1A # A
SAMERFERK NEABTEERE LR, W TR 3MAEENENT R A T8 1 #ok AE N E R0
P, BATEE T o4 R E N 4% T EPAS1 EGLN1/PHD2 %1 HIF-1A £ % AW &K 5 & 1K A& B2 17 49 %
F

LA BT R, SR R R £ R

HESES:R457.1 P941.74 R394 RI35.6  XEKERIRES:A  XEHS:1004-549X(2017)8-0877-03
The correlation of genetic variation and high-altitude hypoxia adaption between Tibetans and Han populations L/
Xiaowei, LI Cuiying ,Department of Blood Transfusion, Air Force General Hospital, Beijing 100142, China. Corresponding au-
thor: LI Cuiying

Abstract ; High altitude hypoxia possessed a serious threat for human beings, which may easily lead to high altitude
sickness. However, those people lived on the plateau for generations have developed unique adaptability to cope with hypoxia.
Recent studies have demonstrated that gene variants related to hypoxia inducible factors ( HIFs) , such as EPAS1, EGLN1/
PHD?2 and HIF-1A genes, presented significant differences between Tibetan and Han populations. Further studies of these
three genes may help to reveal the genetic mechanism of how the Tibetans manage to adapt to the plateau environment. This
review focuses on the research investigating the connection between high-altitude hypoxia adaption and gene mutation or ex-
pression of EPAS1, EGLN1/PHD2 and HIF-1A genes.

Key words : high-altitude hypoxia, high-altitude adaptation, high-altitude adaption genes, genetic differention

T8 g JFOE B AR A 4 000 m, S80I B AN 249 0 1 - 1
) 60% , 5& NJSTHI I SR ™ IR M IR R Pk ik . 2 DO N LA
FFBUAIR PR BT 1435 4% 318 0, KG9 Il £ 2 PR L R i 2R L
HAEIREE 5 s 35 A I AU AR S i RN 2t
RS W2 B A — 2R A PR B R A A 45 1 41 7 e
T R AT MRS N A AT S K K
BRI ER ) s R R 5 U B (high-altitude ad-
aptation, HAA ) HILTH| FT G /& P18 A st A% 2L [ VE A 45 2R . i
ARk A FE IR A HT BRI, oA 2 2 T 4B 7R AR A
B 5 LA

4153 A F (hypoxia inducible factors, HIFs) J2& Hi A 48
o WHFNFRE B WAL A 7 RIRFE R T, E &
bHLH Z5H438 \PAS 258 3R 55 2K b 1) 52 3005 1 45 ) 4 S
ABAES . HETAK o WEE R 750 IR A 3 Fh, 2 52
HIF-1a HIF-2o 1 HIF-3cc, = 2 3452 S W BE VR 7, R AT
HIF (S PERDRE I B0 5 B 3 ( MFRTT B e 32 IR % 5 i
T, ARNT) 240 N A AP AE I &5 40 E 3 , HIF (9 & B8R
e EARAGE N R R ) SR AR R TR, HPhHiREZS
Y J& HIF-1 /38 HIF-2 AH3C (Y EPAS1 EGLN1 Fl HIF-1A 4§
R HAA HURIAY G R 1 AR S0 3 B A o DA 4035

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 008
* BT H 4 %5 SR & T T ( AWS13)004) , ASE AR
L AERRAE(1969. 09-) , 2z, FATHE IR, 322 DT I PR i B 4732 100 Y
2275 T BIREST , B 3% : 010- 66928462 , Email ; licuiying2013@ qq. com

L RAER UG s L 22 57
1 EPAS| BEEER . NUEHRHEEER

EPAS1 (endothelial PAS domain protein 1, EPAS1) 2k 45
TR AR T T HIF2a0 8, X T HILAAR IS IR 400 5 S 18 45
BAEEEEN, HES ST Ra Mg i E (EPO) L&
PRz AR KR T (VEGF ) Z5 AT 6 3 PR (R e 5%

ARG TR A AT & 3, R Hh EPAST 3R HI B
PRBUBIFE Sy 89. 1% , 1 43 WA HEAL Ky 3.4%'°' 5 H EPAS1 3
PR X (P DX 37-UTR X)) B9 3845728 S 2 5 0 I 1) 5
JEAR AR R

Xu 25 R Fy, Rl XP-CLR 455 3 % B, 30 A9 ie v
EPAS1 F:HJR 8+ X 3 A% E IR 2 57E (Single Nucleotide
Polymorphisms, SNPs ) ( rs56721780: G > C, — 742 indel #
1513428739 C>T) F77F 1 35 25 57, HLH 4 A 1) S0 55 264 7 R
HRA 34, 6% , T DUE R & B, Peng 457 32 FIAH A (19
D7 ARG AU T HER, B0 IE EPAST ¥ F AR R (5
S IR — A SNPs fFFE R E LR,

Beall Z5"%) 72 | DU AT 4 JE IR 41 SNPs 43700 % B,
EPAS1 3 X i 366-235 kb 2Z[] 8 4~ SNPs 7l 1 H % 3 77
FE 5 ELUTATTHRA B ) B T8 A I T AR Ry 46% , 1T A DU
L 2%, [RIEHAAHT 70 45 A AE V4R 4 000 m LA 1 B 980 A
SNPs 5 1ML £T 2K 4 1) SCBR A3 A7 , 245 78 5 b 2% A3 78 57 119 1fi 21
BEHWREAMR 0.8 g/dL, ES2 EPAST 3 31 4> SNPs 5 i1 4L
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HEAWRBEE YIS,

S TR HAA BF5% 8 3 . EGLNT JE PR 5 2 25 53 S A o g
) B %% 7o D o7 i R B L0100 (B PPARA LRI AM B T AN BT
-HE TR JAshFIX BRTAR LS HAA 56751748
S EPAST JERIN RS R R 5 HAA HIDGHY AL T 4 i X
A S

FET RS, Lou 21 R B EPAS1 S:H £ 7€ TED ( Ti-
betan-enriched deletion) #% ! £ 748 5 (CNVs) 5 HAA #H5¢,
TED £ T EPAS1 25 F ¥ 80 kb &b, S % 7 90% #54# TED,
50% JyaliG B s it FILA AHEAUA 3% #57 TED, 0% Hy
afi 4 B g, R W, TED 5 EPAS1 7% 5 (11447563 Fi
154953388 ) £ 7ESRZN Y 2 AN YA, 5 000 8 v ol 21 A v
VR B DIRE G o IR I T 2 1 i B v R i VR B, AR
IMFRORE A ) F 1 D AT R

BEAh, EPAST 3£ mRNA ik 726 98 DU HP IR 778 3
25 Petousi %:mﬁﬂ‘ﬁﬁfmﬁjﬁﬁ%}\( AL T JELE ) £ it ik
CL4HHfL T EPAST JE R 3R 3K K OF W3 T 7 5, i EGLN1 &
WS Y5 Peng 251 &8 B W 7R 4815 w25 U 07 28 S5 A4 e
T N B ARG £ EPAST 363Kk BB T AR %,
I S 23 LR 7 T IO 7 S EPAST PR A S W 5 Aok 9 3
o SR KPR I 355 7 g i, TR P 9 0 BIL A R v AT AR
WBEF % h HIF2e0 35 BEAIK T DU, F i 56 B (EPO
VEGF %) e sy /K S ], JUIALAAR P A B B 0 21 41 A A1 il
CTER A SRR E T, DR AT sk 21 40 i 3 3 484 A S 350
I Y ey BT 8

2 EGLN1/PHD2 BEREER . INEHRHREER

EGLN1(egl nine homolog 1,EGLN1) , X 3% PHD2, %i
TR R AT 2, TR A 3 R T R S h i 2
YERL B R “ O RURZ AR . YRS BIE W I, EGLN1
Fe PR HIF AIAS o WAL, 2 ZEAM AR SH E3 &2
BRGSO O i 5 24 FCREAR A AR i R
FEAVE RS , o W BEAS RE B 5 A%, Ik A A% 5 HIF-B T L
SRR S BRI F AR AR N TS G [ S 5 HIF
WL R 5 (EPO VEGEF %) ),

A a0 BTk B, EGLN1 P 6 4> SNPs i 45,
(152066140 , 152808584 . 12491405 , rs2486741 , rs2486734 F
1521533646 ) 114215 5 K B 7 SR FNDUIG ) 3 BT et 2k 2
5o [ BRAR AT 7 e A AL G-G (152066140 FI
1s2808584) " H1“ G-C (12486741 Fl 1s2486734) 7 i 35 &5 T
W, B A% B CC-A (152066140 FI 1s2808584 )7 Fl ¢ C-T
(152486741 Fll 1s2486734) 7 W I T IR, &% 5% 45 R 42
7~ ,EGLN1 3£ [H 6 1~ SNPs {37 5 1Y 2l & 2k PR B 1 #4) 22 719 B
5 780 5 J i A SRR o 2 AR G

Zhang 274 AR 190 5] &4 7251 J5U ( acute mountain sick-
ness, AMS) F# M 190 #il%f lBEEA DNA, EGLN1 1 HIF-1AN
FEDR T 3 A 45 Rk R, EGLNT R 5'-UTR 1s12406290 FY
“CAG” FI“GG” HE B 152153364 1“ AG” FI“GG” JEH #I 5
AMS BRI NIAR 3G, A2 IEAR I R AR R R 5, LD R 4L
M B EGLNT 2 [H 5'-UTR rs12406290-1s2153364 | B f%

B G-G” MU S N T 5540 5, S8 EGLNT JE (K 63k,
M52 HIF- oo 95, 55 200 8 JRU6 A s 2 VA G

Lorenzo 2511 B9k 15 v EGLNT LR A B F 1 bk fg
55 . (12C>G;380G>C) AU 100% , 111 3 B 58 AL 43
LYK 20% , 7~ 1% 7AE S 3 A F ORI 1 e RGO
B, HIHHLENE EGLNT FER A8 30T L5 AR 404 S I+
HIFs F&# s EGLNT p. (Asp4Glu; Cys127Ser) 75 538 B Ky it 4
Km {5, R #HE A &M F HIF B34, EGLNlc. (12C>G;
380G>C) A8 AR AR EIA T HIF A S AV L0 A0 A i &,
SR PR N T BRSNS G % 21 440 M 388 2 0 TR e 2 14 4T ML
IR

3 HIF- 1A BEER.NEPHEEER

HIF-1A 3L R G i IG5 5 I 7 HIF-1a, BIRA AT
W) EZ SR F, 5 HIF-20 —&E S IREE EPO VEGF 5%
B AR AT (INOS) 55 T iR R 3Rk, 48 A R 2,
T 1 SR AL AR S T 32 T

Xbh A AR08 B gy 45 R W, HIF-14 5 [ SNP {3 45
G1790A 1Y GG .GA Il AA 3 R 180 78 5 1 AN Hh 194 43 A B
FAr N 60. 47% Fl 75. 56% . 36. 05% il 21. 11% . 3. 48% il
3.33% G GG K R 2 ) AR T DU, T GA R TR Y
PR T T OO, #2725 GA FE K AU ] fE 511K 40 0& S A7 6
RENE 85 451 R 9T & B, T U M X P HIF-14 3%
1511549465 {37 5, CT J PRI RN T 45437 35k PR3 3R 34 28 g T
T, 2RI T A A6 25 KR 1 e SRR 43 B

Gelfi 25 2 BFGT KT, 4 000 m DA I A B 7EAR 4R
B, SR AL 1300 m BUBEAH H, HIF-1a mRNA 2 357K
TR 60%, 53 a5 BESE K B, HIF-1a0 2 FUKPAE b
TR UM 2 6] TG W 35 25 57 v ¥ 4R DU W Wk v T SR A
FpRE AR DU ; Rl — B0 DR Z B TR % 25

4 INEERE

g5 b, Z W5 ) & BT Gk A2 ) EPAST EGLN1 il
HIF-1A 34578 5 Ko RaB K AE g DU A7 7 3 22 5, 18
TN B e BRI 4 A R rp B AR P2 HAA 1Y
AEHLRTIA B B, X B3 PR 2 735 7 o5 19 25 55 A5 1= JRUIK
SA T O S TR VT AT IO A o PR B T T D A i 2
NIRRT TE X FIEE R 2 250 (R0 T SRR SR 3R B 19 A 3
FIARIHIISRANIR] ik R W AR AU N 2 it 22 2 5 AR
EBR R 1 2L AR FH R 25

WA, B RTVF 2 5% 3 B4 v e R ARV AR A A 352
1625 53 T 55 2T 28 P Uk (A AH DG ARG AL 45 1 F A R
rif e A PR R A VKPR R B 5 R TR B (R 3R A K K
FHALLTANMIEL B BUE LR DWUARIE . RIET, B B s AR AR e 1
LR AR, R A BRI RE S, LA R B AT
TR %,

AR R IR AR A8 W IS AU T AR R4S ]
i e 4 3k PR ) e i DX P 30 28 S A IE AR AT R 2, PR LB
Vo T AR SS ) SR A7 A T 2 R ) X % S R K T g
LA b RZGHAT R RAR RS T R A ) RE S



o A 2%k 2017 4F 8 H 2 30 4% 8 M Chin J Blood Transfusion Aug,2017,Vol.30,No.8

- 879 -

T4

[4]

[5]

[10]

[11]

2 £ X M

Yi X, Liang Y, Huerta-Sanchez E, et al. Sequencing of 50 human
exomes reveals adaptation to high altitude. Science, 2010, 329
(5987) :75-78.

KA, BAON, FBE, S
AT B AT K B R o
(09) :672-674.

Wang GL,

S v DR VA R M DX DR N &
TATPERIZB IR, FEFEBE 2, 2014,38

Jiang BH, Rue EA, et al. Hypoxia-inducible factor 1 is
a basic-helix-loop-helix-PAS heterodimer regulated by cellular 02
tension. Proc Natl Acad Sci USA, 1995,92(12) :5510-5514.

Xu XH, Huang XW, Qun L, et al. Two functional loci in the pro-
moter of EPASI gene involved in high-altitude adaptation of Tibet-
ans. Sci Rep, 2014 ,4.7465.
Song D, Li LS, Arsenault PR, et al. Defective Tibetan PHD2
binding to p23 links high altitude adaption to altered oxygen sens-
ing. J Biol Chem, 2014,289(21) :14656-14665.

Xu S, LiS, Yang Y,
high-altitude adaptation in Tibetans. Mol Biol Evol, 2011,28(2) .
1003-1011.

Peng Y, Yang Z, Zhang H,

et al. A genome-wide search for signals of

et al. Genetic variations in Tibetan
populations and high-altitude adaptation at the Himalayas. Mol Biol
Evol, 2011,28(2) :1075-1081.

Beall CM, Cavalleri GL., Deng L, et al. Natural selection on EP-
AS1 (HIF2alpha) associated with low hemoglobin concentration in
Tibetan highlanders. Proc Natl Acad Sci U S A, 2010,107(25) :
11459-11464.

Xiang K, Ouzhuluobu, Peng Y, et al. Identification of a Tibetan-
specific mutation in the hypoxic gene EGLN1 and its contribution to
high-altitude adaptation. Mol Biol Evol, 2013,30(8) :1889-1898.
Lorenzo FR, Huff C, Myllymiiki M, et al. A genetic mechanism for
Tibetan high-altitude adaptation. Nat Genet, 2014,46(9):951-
956.

Pineda TI, Jamshidi Y, Flavell DM, et al. Characterization of the

human PPARalpha promoter; identification of a functional nuclear

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

receptor response element. Mol Endocrinol, 2002, 16 (5) : 1013-
1028.
Huerta-Sanchez E, Jin X, Asan, et al. Altitude adaptation in Ti-
betans caused by introgression of Denisovan-like DNA. Nature,
2014,512(7513) :194-197.
Lou H, Lu Y, Lu D, et al. A 3.4-kb Copy-Number Deletion near
EPASI Is Significantly Enriched in High-Altitude Tibetans but Ab-
sent from the Denisovan Sequence. Am J Hum Genet, 2015, 97
(1) :54-66.
Petousi N, Croft QP, Cavalleri GL, et al. Tibetans living at sea
level have a hyporesponsive hypoxia-inducible factor system and
blunted physiological responses to hypoxia. J Appl Physiol
(1985), 2014,116(7) :893-904.
Peng Y, Cui C, He Y, et al. Down-Regulation of EPAS1 Tran-
scription and Genetic Adaptation of Tibetans to High-Altitude Hy-
poxia. Mol Biol Evol, 2017, 4 (34) .818-830.
ZEFE, XEFIR, MRTEE, 2 EGLN1 &M 6 BT AT
55 R PR AR AU B RO MG PE. J44%, 2013,35(08) :992-998.
Zhang E, Zhang J, Jin J, et al. Variants of the low oxygen sensors
EGLN1 and HIF-1AN associated with acute mountain sickness. Int
J Mol Sci, 2014,15(12) :21777-21787.
XUBRRE, PN, E 8, . HIF-1 3E[H C1772T . G1790A £
AP RO o AR SGE N OC R I SE. AR R TR
Jki, 2007,24(03) ;654-658.
REWEEE, 28054, 4B, 55 FE M IXDUR AR R AME HIF-1a
T rs11549465 22451k 518 MR FUR IO R PRI fa HE 2
&, 2014,31(11) :999-1002.
Gelfi C, De Palma S, Ripamonti M, et al. New aspects of altitude
adaptation in Tibetans: a proteomic approach. FASEB J, 2004, 18
(3):612-614.
K, reth, B8, % REFESHE F-la M8 N EERKK
TR RA A FAEA R4 5 5B B 7% S DU 4R Y
KPR FLH R 2R, 2013,29(23) :3889-3892.
(2017-02-06 ik ,08-10 fE[E)

ARG A

J= AE

BH

U IYIAN HAT 25 i 2 222 D, SRR A S, A B i i 2 ) 22 44 A B Rt LA 7 AR S
WU ER 2L OSRHTUEM] 887 Rt SEA AR H A BT XA TR IR P i B4 A i A T

L IHE

E OB A A FE A S0t H A H i 2% (60 J0/0) | Wit 2%

JREBRATTR(16 U/ AR) 3 i, Bk

SMAEAT ST, 1945 b i A5 ) AR TR OC L Ak, AR SRR TR A AT S 199 b S A O S g R R A

P, A, W SR TR itk R, A BAT AT 1], 37

L sk 5 A ) 0 P IR AR A AN AR B R TR R, A

k2 S By 0 AR AR R A )RR B A A A2 A P

SN i v



- 880 - of [E 24 5 2017 4F 8 J 45 30 4545 8 # Chin J Blood Transfusion Aug,2017,Vol.30,No.8

- FEA PR A S SR A - SR

LA [R] B RE A 14 38 B A X 1AL /) A 2ok Ff T
L H I RE Ry Mt 5

AhBL WY RFMR I A ER Zalt(OPEEFRRER U PRI SABE AT, I s 610052)

WEBH FZEACTFE S H(TCOOH, OH Ptk F | ) 89 R K = W B T = B B (PBT) B AT /AR 25 Y
Bt NA T B M R v, B T IR RO G ANR P B R A R, iR RUR RSN O R TR K
AT HR(AA) TF B L8 (HEA) fo N-(3-5 7 45 ) -N- 25 70 4 B 25 40 2 26-N N-Z F 2 4 g % 25 (SMDB) #
# %) PBT % W , 45 2| 4 1 Bl & # F 4 PBT Ji , 45 PBT-AA( COOH) PBT-HEA( OH) ,PBT-SMDB( % & 3 A ) ;
WAL B rE A T A ik A RO T LR SR 9B AT B M PBT By 3B Ak b B BOR AR, R 43 4 o 50 WAL B i PBT At
df /MR B 26 T, SF S SR I PBT B AT G B /KR R R RIS AR SR AR L (CD62p K ik 4547, F Z K i PBT
xR B o, BER AL LA 1047 A1 1043 emT A HILT C-0-C 195 Wik 3h i An 0=S=0 Byt F e
YedR 2% 4% 7 HEA F2 SMDB #: 40 2| 7 PBT JER W, S8 W5 2 xR UMY PBT &R T F5 M 89 i /MRE A B %
ToMPBT kT, LA LU EZI A B oy (h 2, /NS i 3 B AT ] 8 8 L i PBT & T RJT % .~ COOH>
PERE>"OH, APt PBT 4 (n=6) 5 3t AL (R EE AT HHIY /M) (n=6) HodR . fL /MR A R H (%) 4 87.22
+2.10 vs 82.36+2. 11 (KB AR F A LR (%) H 79.33£1.27 vs 77.12 + 1.09,CD62p F ik R Hm (%) # 9. 78=
0.58 vs 17.45+ 1.25(P<0.05) . 7E#ACA Bl 5 i B 8 % 4 PBT i # , PBT-HEA (n=6) *f L /MR & A0 i /M RUE AL
S f % e /N[ /MR R A R B (93,341, 45) % /N AR B IR 56 AT X K 2R (81, 26+1. 48) % CD62p 5k 1k F
(12.51£0.85)% |, #5i€ W #:4% HEA oy BB xd i /N A8y 25 I R sk %o 1 /N T e b B fl H B9 A0 B, 5%
AR N R TR 4 N AR IR R TR A R A R

KR KA K ZFRT Z BB, M /MR /MR & KB 4R 5T ;CD62p R i 5 IR 4 /MR 5 &1 28 B L %

FEISES TQ349.92 R331.1743 R457.1  XEKARIRED:A  XE4RS:1004-549X(2017)8-0880-05
The impact of PBT membranegrafting with functional groups on platelet adhesion and platelet function ZHONG
Rui, HE Zeng, ZHANG Xuejun, HAN Dingding, LIU Jiaxin, WANG Hong. Institute of Blood Transfusion, Chinese Academy
of Medical Sciences & Peking Union Medical College, Chengdu 610052, China. Corresponding author: WANG Hong.

Abstract : Objective To evaluate the effects of polybutylene terephthalate (PBT) membrane grafting with different
functional groups(~COOH, OH and zwitterionic sulfobetaine group) on plateletadhesion and platelet function, and select
suitable filter material for depletion leukocyte from platelet concentrations( PCs). Methods PBT-AA( COOH), PBT-HE-
MA( OH), PBT-SMDB( zwitterionic sulfobetaine groups) membranesobtained by UV radiation with monomers including a-
crylic acid( AA) , hydroxyethyl acrylate( HEA) , N-(3-sulfopropyl) -N-methacroyloxyethyl-N, N-dimethylammonium betaine
(SMDB). The physical and chemical properties of modified PBT was characterized by attenuated total reflectance-Fourier
transform infrared spectra( FITR) , water contact angle, zeta potential and surface roughness. Platelet adhesion was observed
by SEM, and platelet aggregation, platelet hypotonic shock rate (HSR) and platelet activation ( expression of CD62P) were
investigated. Results The new absorption at 1 047 ¢cm™ was ascribed to symmetric and antisymmetric C-O-C stretching vi-
bration of HEA, and 1 043 cm™' was belonged to asymmetric O =S=0 stretching vibration of SMDB, which was confirmed
that HEA and SMDB had been grafted on the surface of PBT successfully. SEM results showed that PBT adhered much more
platelet than other modified membranes, and protrusions of platelet was obvious. The number of platelet adhesion to mem-
brane decreased in the order: the surface bearing COOH >the surface bearing sulfobetaine group > the surface bearing OH.
Furthermore, compared with the native control(n=6) , the max platelet aggregation ratio( % ) ( control vs PBT was 87.22+
2. 10 vs 82.36+2. 11,P<0.05) and HSR( %) ( control vs PBT was 79. 33+1.27 vs 77. 12£1. 09,P<0.05) decreased, and
CD62p( % ) positive expression rate ( control vs PBT was 9. 78+0. 58 vs 17.45+1.25,P<0. 05) increased significantly. A-
mong the modified PBT membranes, PBT-HEA (n=6)almost had no impact on platelet function|[ max platelet aggregation
ratio was (93.34+1.45)%, HSR was (81.26+1.48)%,
CD62p positive expression rate was ( 12.51 + 0.85)%].

doi; 10. 13303/j. ¢jbt. issn. 1004-549x. 2017. 08. 009

* JERIH  [FK A RPIAHER 2 EEE I H 51403238) ; AE{R
PEH . TLL(1968. 12-) 4, @l AT H5 Ui | 32385 )5 A= 40 1€ 41 ) Conclusions PBT-HEA adhered minimal plalelel and has little
588 LIl R AE AN I AR A SR T, LTS . 028-61648511,  impact on platelet function, which is expected to be used as a

Email: smile9918@ 126. com new material for the removal of leukocyte from PCs.
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platelet concentrates, leukocyte filtration

I/ 4 1 57) ( platelet concentrates , PCs) B2 B MG YT
N RN 8 A e N IRANY 2Nt R e N 0 Y
ARFFEELIR, 2 PCs FR BRI 4140 (WBC) <5x10°/L, 5t AE
N AT )R R 48 (human leukocyte antigen, HLA ) [A]
GBI, 1 WBC<1x10°/L, AT REA ™ A= i-HLA' 5 1A i,
TR 2B 1 A R I R o 1T A 0 i . SRR AT 4E T 95 1
TR LR A 2 AL, S8 FAE A 4 ik ug A kL, i
TEIE 1R ET KRR I RAR 2 22, W0 SR R M B
T H AR SRR R R B S I R S AT A 0, P
A4 I 2 200 LSV 1) 2R Bt A e R R AR e T AR
PR SRR R R 20 25 B 38 (EL R T R B % b vy, % I 400
UIeA — @R m 2 IEAEA ABIFGEAE SRR TS A e R
PURR A BEA 1, 7 ) A RE R T UL BUR S KA, TE Rk
I3 1 200 Y 1 ] i 20 240 RS o3 6 sy, AL ) LR ot /e 0
WAL BARR A A M AR 632 A i I 1) SR T 4 A
W S 5 T AR 1 RIS LR /)N A ) R 1 5 il ] A
AR AR B LA AR R Rk 2k
LR, 40 Poly (butylene terephthalate , PBT) ¥ B #4 4} 5% 7K
PERY SR R, 52 SR LT e R IR 2 5 AR R K AR 21 T ik
S0 ESME AR AR R R R v B R A A2 A
R RS A IO (AN 22 IR ) | 3 DB IS DR /0 | 1 200 25 Bk
SR B {H 35 LRI [RIAE R 5 KA AL X 1 /IS AR 6 B A i,
/NIRRT AT S A R R S AT
TR S BE R R 28 SR M B P N- (3-8 TR 4L ) -N-
FH L SRR R4 2 FE-N, N- U R4 R [ N-( 3-sulfoprop-
yl ) -N-methacroyloxyethyl-N ,
(SMDB) ] #4921 (PBT JCZ5 i S 1) , ESE — 3% 19 F1 40l 2
Wk S35 1 T M O TR AR IR, 6 T A0 A A5 /0 (S I S I T
FE| GEARMERLAE 19 5% ) , (H BT 1L/ RSCRAR ELXT 1/ 2R
LTRER —E W, )5 2 /I T 15 A0 (5 12 240 . 25 B o
HIBEZ A BTREAR > o it /ZINBR A 38T T 4R a0 4 i 28
{(EN L RN =1 QRN -2 | G VB R R 1 P 2
SN, JE R A AR T — 2B i Al g UL el 7
TR RIS ik 1 4 P ) s 2 I/ N 6 B, LR /DNl ) R
Wi/, & PCs 0L B ARHIF 8 O ME RURIDCBE AT . FRAT]
RIEEIMCIR PBT 4 1 235 #A2 COOH ™ OH | Wi 1 2k
A1 3 BB BEFT , SN BT D6 It /N AR 26l B % It/ N T 1)
M, BYEESRE T T PCs 3 UE 23 B 1 40 MR A4 R, iR T 4
o

N-dimethylammonium  betaine

1 MBERFE

L1 LR SRF Bt 0 BAH 4 3 4% (300 mL/
4% PEEH T PO G A 2015 4 12 A SR4E, CPDA $i#E, {3
FET 4°C R4 4-6 h J5 I TS558 s PBT AR (AR 54T I ik
SRRM BRI BR AR 1 %, 50 m, 7ExJE =20 cmx0.2 mm) ,
TRHIER(BP) (5 20120426) N4 R (acroleic acid, AA)
(#1t*5 20120406) ( - i [E 25 52 A ) ; TR 4 R 5% £ T (hydroxy-

ethyl acrylate, HEA ) ( 4t 5 S74894-159 ) . SMDB ( it =
BCBF1864V) ( 2 [# SIGMA); = 4 1k £k (FeCl,) (5
20080825 , KT i fb TABRAF])  NER (#E5- 941230, )
BT s oK S (L5 20140720, AR e Ak T3t
F) (VAR Al ) 5 BRI 852 (ADP) (#it%5 11-
15-5366) .5 FIR 2 (#t5 5-15-5367) ( 35 [E Helena Laborato-
ries) ; CD62-FITC (it 5 4155637) 1gG-PE (it 5 3354875) |
CD62P-PE(#t5 4197881) (24 BD) ,

1.2 EFLE  LIMERREE (AH, LINT W H SRR
SEHLAAF] 200 w) 3 S TR LT A EE Y (Spectrum 100, 35
[ PE) s LA 2 2k 422 fnk 7 I 421X ( OCA20, 7% = Dataphys-
ics) 3 JB T 77 AL ( Nanoscope 3D multimode , 3£ [ veeco) ;1
i B BE (Inspect S50, 32 [E FEI) ;zeta L AT [ 48 ( Delsa™
Nano C, & [E Beckman Coulter) ; 4= 1 B AR 1Y ( Epoch, 3¢ [#
Biotek ) ; 1ML 7]y At 28 454X ( AggRAMTM , 5% [# Helena Laborato-
ries) ; T ANMIAL (FACS Calibur, 5[E BD)

1.3 PBT FEHL/ . PBT AR M iy T WAL 2 . 0%
PBT AR BT 6 cmx6 cm , HARYIZ I T AR 0K 2 B2
FUEB ALK 10 min J5 , HHAR 40CHT EHEEH , FTH
SRS IAE

1.3.1 AA 88 K ERACPREFAY PBT #BHE i T4 4008
513 BP ¥4 (0. 05 mol/L, To/K Z B Hl) w1, #E 0.5 h;
TRIEAORL RTS8 T AA R (B EKAECH) o AR A
(99.999% ) FR¥ih | £ HMNE R 30 min J5 , BB PE R PBT KK
BT NE AR 2 h A 5 YR 10 min, BR R R A Bk
KR e R T S E

1.3.2 HEA 34 KL H) PBT MR T 51 &%
# (0. 33 mol /L BP,0. 000 7 mol/L FeCl, , FIEREC ) ot , ¥ &
0.5 h JE¥ AR AR BT HEA I GBAIK : ZBE=1:
1) 1, RS 99.999%) BT, 2R AME K (200 w) 30 min;
VR IEE b B a R T R E

1.3.3 SMDB 5 AA H:EH:K & PBT #1K 2% T SMDB
HAA IR (GBAIK : 2B =1:1) 4b, HAB ST A R E 45
%A 1.3. 2,

1.4 5N MR A AR S LA T4 2 h R A FTIR
LTHMSCRHAS L 1 (LTS A FEFE A 2 em ™)

1.5 FSREEMA BB S ER AT B TS
e fol e AR 5 b R Sl K AR S 4 i A K R
0.02 mL/iK,

1.6 HLBHL 3 (zeta potential , zeta ELAL) B I A AU &5 FE
ETER T IR B AE R, F R zeta BELALAHT A 3 ELTE
P25 BB i £ T AU 3 1 4 3 1 RS T AR, PRIE G
S TFARARE

1.7 FREHBEE (Ra) SRHETF B RS
RO B REET W PBT B3R, AR 1.0 Ha, 434 M
R 50 pm,

1.8 Ifil/MRZEEE  BUH 84 1fl 200 mL T 180 g B0 15
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min, 753 FJZEVE /MR ILE (PRP) 5 BEEBCE K AR 1y 4%
AN B BB PBT [ # S K2l hy (40£5)° ], AR 48 SC
B[ 16 1A ZER  PBT 5 PRP AU LA 6 cm®/mL, ¥ 2 A lem
x3 cm B PBT A 2 mL PRP 1,37°C & 1 h J5HUH PBT
JES, FH PBS 5 ¥E 3 1K, 0. 2% % BEHE 2 h, RIBERE (25% |
50% .70% ,85% ,90% . 100% ) 9 A& i 7K J& R+ Wi 4, >R H
SEM MR 1ML/ MR ZEFHE L . BRI RIS 6 4 (n=6) o

1.9 I/MMRYIRETEMT

1.9.1 BESGIE S BUB 21 200mL F 180 g B0
15 min, 55 |12 PRP;1 500 g &.0> 10 min 53] |24 f1/h
M2 (PPP) , 16 BUR K P AR T A 3B AS [ B RE AT 9 PBT
5 [ AR R A A 0 (40+5) ° ] AR SCRR[ 16 ] 19 25K, PBT
5 PRP LGN 6 em®/mL ¥ 2 i 1emx3 em B PBT A 2
mL PRP # SR ECPE RS PBT EATHI 45 6 1 (n=6) , [RIBS LA
25 H PRP AU HEAL CRICAM L) ,37°C 12 1 h, 323025
JEBUHB AR, PRP 43 38 /N e K TR 3R AR5 IR 3 A %
AL e CD62p kR A E

1.9.2 IMm/MREREDIEE  M/MREREESUH PPP HZE &K
225 pL PRP MM/ 95 e (8 R InARE T ,37°C Tk 5
min J5fITA 25 wL BOEREH, AL 5-10 min Z 26 FF, il 5%
M/ R AR 22, IF FR AR F 77 () HemoRAML. 2 SR PR35
M/ e R L, BRFR 2 100 pmol/L. ADP +
150 wmol/L & IR,

1.9.3  lfi/MEARB IR I 5E
INEAB IR TEA N A fL 3 (HSR)
1.9.4 [M/MRIERR/ME  SICER] 18] ik, B
dn BT 10 000 A~ il /MR, IF 115 CD62p PR,

1.10 Sit2#o00r SR SPSS17. 0 Gt 2 a ik, & Bl
DL BIBR bR it 25 (w+s ) ™ 2278, B I/ IR 85 B AG: 50 45 08 1) Ak
R FAASTFEAS ¢ R g Ah, AR BN ¢ K5, P<0. 05 2K
ERABGITERE XL,

2 R

Fe WSTR[ 17 7 2 il

2.1 HRCEREAIEE S 9 PBT BEZLAGIE  FTIR # .
KN S, PBT-AA JFARIG IR A H RE A , K 21 S0 141 2% £k
AK;PBT-HEA 7E 3 362 em™ 20 BL T - OH 4145 9% 3h W i
W91 1047 em™ AR IR C-O-C 25 W i g | BRI R
HEA FYHERE 1 Y 14 ; PBT-SMDB 1 043 em ™' AbHIBE 0=S=0
X R A 25 R S i iés , o4 SMDB RORRIEIGE ( 18 1)

2.2 BNARIERERR PBT BEY L R 1,

2.3 EECRFRIERERIMY PBT B/ MRERHE T 2,

2.4 EECRRIERERIRY PBT BRI/ MREESE WK 3,

2.5 ERIARRIERERINY PBT B/ ML KR RG L W
[ 4-5.

3 itig

IR, [ A A2 S 20 e i bR 2 1 BE AT L AL
TS 48 R L/ 285 R )53 AT AS 2 TR R B F
I I A AN () R R B R 3 v ok B R B TR
REIAT(H A Rk R B HE45) O FUACH RE DX 1 40 i A

T/ R BHE A &2 B, 76 36K B BB F P, 2 S Ak b ek 2% i
R P 1 240 6 5 22 T /A /D T R AT e 2 1 4 L 3 1T 7
WEAT LA & o R 2 SRR T ) 2 S 3 o U S A T B
B, ] B2 5 FEAR R 1) M T RE T 3 B 1 40 L 1 86 R
TR SE IO A 60 3 T R 94 1t/ NAR 2> T B KR s, (HL B &
7o T b S K R P B A 2022 (S S g B A S
F /MR INRERTZ 50, FATLL PBT AR B A 34T | i it 48
A6 R IR R T A% COOH .~ OH WG 2L [ 3 b e i [l ,
ZEEATIRE /N 285 B B ot/ N T RE Y R

A SEH G o, B B RE ] AR BE B34, PBT-
AA FI PBT-HEA 11 3% 1H R B R, 0 25 /K Bl A s/, 2%
IRHESE N B SMDB 5 AA HFI 934 i, PBT-SMDB fY # TH
FEURE 21, K 2 il A Bl SEAK PRGN, 4 FhA KSR K
PRV PBT-HEA >PBT-SMDB>PBT-AA >PBT( PBT &#
etE A1) . PBT Il PBT-SMDB 5% M L4 1F A fif 25 35 (0. 80
mV) , HLffi# SMDB Lt 93 fin, PBT-SMDB 2 T %) 1 H faf
S5 ERA I PBT-AA I PBT-HEA T #R A5 A [] 72 B 7 Hia
LB SRR B B A RN (R 1)

7000 7500 2A00 240 2 2002 000 1900 [ B0 1700 J 600 | 50014001 300 1 200 1 1601 090 900 50
CHE- "

PBT-SMDB

PBT-HEA

3362

HEE D)

PBT

P H(cm)
B 1 PTB #:AE 3 e BER O 5 B 205
R1 EECRFIE ARG PBT B MBI 24P (k25,0 =6)
EHHEEE (Ra) (nm) AKIEMA(°)  Zela A (mv)

PBT 6.09+1. 54 72.1+3.6 0. 80+0. 17
PBT-AA-1 17.54+2. 21 55.7+5.3 -9.66+0. 53
PBT-AA-2 84.71+23.96 45.8+4.5 —-10. 86+1. 09
PBT-AA-3 291.98+53. 44 43.2+4.2 —-16.96+2.75

PBT-HEA-1 15.67+4.26 40.5+5.2 -7.57+1.68
PBT-HEA-2 32.73+2.87 36.6+10. 2 -10.67+3.74
PBT-HEA-3 75.23+8.44 29.0+7.1 -13.04+2. 59
PBT-SMDB-1 20.21+6.42 47.5+7.1 22.22+7.24
PBT-SMDB-2 79.15+6.94 41.3+5.7 23.34+5.61
PBT-SMDB-3 277.27+17.73 30.8+8. 4 26.05+3. 05

1 PBT-AA-1 AA-2 AA-3 53502 AA 4 5% ,10% ,15% 0t et PBT
J; PBT-HEA-1 HEA-2 HEA-3 4}5lJ& HEA 4 5% . 10% . 15% It} ik
4 PBT 5 ; PBT-SMDB-1,SMDB-2 . SMDB-3 43 %Il J&: SMDBAA (¥ 1. {4
O3B0 1:2 151 2 1 AR PBT JiE
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A KPP PBT §5; B PBT-AA; C PBT-SMDB; D PBT-HEA;
# SIRPCPE PBT AHLL 0 (H43 510 5.317.9. 862, 11. 659,
P<0.05

B2 EEAFERER ) PBT BEAY I/ MR E M (n=6)

100 # # *#

* [t

F 80 o

ﬁéo 3

g

40 o

= 20 ﬁ
s

‘ it B 2R .PBT PBT-AA PBT-S PBT-HEA
w EXF R M HE, ¢ {540 34 5.701,-4.077, P<0.05;
# 5 PBTAAMI L, ¢ {5094 -5. 097, -3.552, - 10. 115,
P<0.05

3 EEAREREH M PBT B M/ IMUERE (n=6)

100
*4
* 3 =

> & o
SE RS o
& T RS

w ST R AR L, ¢ {E 505 h 4. 170 ,-3. 882, -5.437, P<
0.05;#5 PBT £H A [L, ¢ {843 5 4 - 6.736, - 7.366, -
5.803,P<0. 05

4 PERORFERER R PBT BE I/ MUEBIR T (n=6)

w 5T B A B ¢ {5351 - 4. 625, -3. 656, -3. 340, -

3.227,P<0.05;#5 PBT UM LL ¢ {43514 3. 420,2. 665,

3.753,P<0.05
5 ERARIEREA R PBT B CD62p FHIEFRIAZR (n=6),

PRI A SR R |, R ECHE R PBT JE3R THT 266 B 4 /vl
B2 IM/IME RN R, BT LSS B B it 2, Uk
A i /MRTE PBT SR 80 (B 2) o /MR ZG R 5418
FMRBL KB VIR DG, A SR T 3K P3G, i /A &
BN RE 2 PBT R A A [ RE G, K e 0, 26
B %) i/ AR BRI ARG, PR HEA (¥ PBT B3 11 2
B % i/ AR B e /D, HAR ML PR, B0 1O R B AR, 31X
5H CD62p PHPEZR ik 2 A — . B2 B0 A BE A 19 PBT I
5 PRP B2filU , CD62p PR R 3K 334 T i i, v A el ik
H) PBT B9 CD62p 2 ik 85 i, # 4% HEA 19 PBT A% Y
CD62p Fik RAHXS HA R Mk PBT B AR (& 5) . A 50
TR Al ST S B B R 3R THT A4 2 10 3R AR 1, 2 i R
(S 1510 S 1] = VS S TIT 21  ray v  d T w e  )
B PO /MR B LA A EE AR P AR R
Pl o e s 1 I AR A R B AR LT Lestel-
ius 4578 L BB OH At 2% 18 W8 FFF A 412 ot /DN AR 8 B 28 1,
Fg . Fn Z50 /0 F38 COOH F1 SO, H By M4k, Pt H:
iR SR AR D

M/ MREFERRMERT 2 AERE, SEE LR,
388 3 D R 1 NS ) e R SR A ST L BRI /A B SR AR DI RE
AL R AR T BRA Aot PBT BENT il /) SR 42
UIRe A s, 2308 I/ fe R 3R 4R 26 W B A1 5 1 PBT
REERAFERER G, /M REDRER Tk &, Hhk
A HEA 19 PBT BT /M SR EE D2 i/ (1 3)

HSR =75 L/ MR AEAR 5 P55 i R BRI ik J5 R &2 0 1 8
IRFRAIRE ST HSR R 28R 5, 1ML/ LE 5 D B it B -,
5 /R P AE T SR VIR S AR LUEUE R, R ot
) PBT MERY HSR Box FRZH A Fr A, ik 7 A I i fig 1
J&  HSR A fr[al -, Hov 828 7 SMDB % PBT &% HSR £
15 (BT AR 2 TR BB ) A X HSR< 10% , 15d A A L%
Mo/ HSR AR (B 4)

B2 FE PBT R4 iR 3 MrE ReHl 5, PBT &
P4 S AR P BN 0t /N A 285 6 B S /0 %o I /DN A T B8 14 5%
Wl WA, Hodr 4k HEA B9 PBT JIE 25 B % i /N AR 50 e
b TRBISE /IR By e B S A g/, R B — 20 T AR S
R RE i IR RSN S E N OE S0 B & S 0 W S A €
HARTEM PR H 40 MR RS 00, X R R ATTTE G SLif 58 h
TGRS E I
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BT T b B 9% MSCs 19 7 Bty

(1. BB MO AR 230031 ;2. f#TCZE4 105 BEBE ;3.Global Cryoscientific,, Vancouver, Canada)

WE:BH 2 A AKH Wharton's jelly 21 4% o B 833 75 [ 78 i T 48 ML (MSCs) 8977 3, T3k 8 A B 71 %
5 om 72 A7 By B, AR EIF B Bk L 48 8 & Wharton's jelly 41 2 89 /i 4 T & T 10 em® 2R3 SRy 3 5k W | A
N 20%FBS B LG-DMEM 3535 2 5038 37 10 d; % £ 41 50 )5 38 IR I o 09 40 L 4% 22 05 5 & 80%-90% k&, 1%
RATHIR(K) E, NBBELFBRFENR M, A 2850008 I 40 80 % R A R 0 e B3, R & A B 2
MEFA e mRE AN ERERES 3RO A5 2 WF R RE 4 8B 400, 3 3% % )5 4R
BV ER B A UK ] | Von-Kossa 2 & A X A An o A xR G R A Bl Ak A s il . SR R Al S A
FSAALABETRHOBAREELEK TEERAER" DRIAN B LHFH AR HLEHERE 14-15d
B, 40 3% 2| 80% -90% iC 4 ; 4 Jfl & T % ik CD73,CD105,CD90,CD44 CD29 . CD71 % CDI13, £ % % CD34,CD14,
CD133.CD45 HLA-DR; 3% 55 E % 4 R B 4 72. 124% 9 4 AL A2 G, 1, S M Zm A 5 18.069% , % 6 R BT, G, 3 4 Ji 4
% 83.875% .S M4 LN 9.606% %%, WIREKREHREF MG BUSRBREL TERMEE BHOIRE
#1 Von-Kossa 36 L T A AR RELE T R ERIEH TS 2ME, IO FEELE ETHEN
HAEHWZBENERE, i KA MR MAFT Wharton's jelly 408 KB =4 8 6y 20 J, L 4 MSCs 19 3 A
B, B bk AR B g A G B LR R

KR ;] 70 T a0 A AR ; Wharton's jelly ; A% B 28 J8 ; A5 B 28 A8 ; 3F B8 1 0%

RE 43S R457.2 R332.277 XEkFRIRED: A X E RS .1004-549X (2017) 8-0885-05
Culture of mesenchymal stem cells derived from human umbilical cord without enzymatic treatment LI Suping',
WANG Zhen', WANG Chao' , WANG Yongzhen® , ZHOU Xueyong' ,WU Xuezhong' , YANG Hongyou® ,LV rong'.1. Anhui Pro-
vincial Blood Center, Hefei 230031 ; 2. 105th Hospital Department of PLA; 3. Global Cryoscientific ,Vancouver, Canada.Corre-
sponding author:LV Rong

Abstract ; Objective To establish a method to culture mesenchymal stem cells (MSCs) derived from Wharton's jelly
in human umbilical cord without enzymatic treatment and characterize the related biological properties. Methods Human
umbilical cord sample segments (5cm each) were cut open longitudinally to expose the Wharton's jelly while blood vessels
were removed. The Wharton's jelly surface of the umbilical cord were placed against a plastic dish surface for 10d in LG-
DMEM medium with 20% FBS. After removing the cord segment, the culture was carried on using in petri dishes until the
cells reached 80-90% subconfluence. These cells were passaged and proliferated to the third generation for cell morphology
observation with an inverted microscope. Cell phenotype and cycle were examined by flow cytometry. The third generation
cells were then induced to differentiate into osteoblasts or adipocytes with conditioned culture medium and evaluated the in-
duced cells” bio-characteristics with ALP detection reagent, Von-Kossa Staining detection reagent and Xisu red staining rea-
gent. Results 5d into the adherent culture of the umbilical cord tissue, representative samples of the typical " fibroblast-
like" cells can be observed with irregularly shaped cell surface. After removing the cord segment, the culture was carried on
to d14-15 till the cells reached 80%-90% subconfluence. Cells surface expressions of CD73, CD105, CD90, CD44, CD29
and CD13 were detected with no expressions of CD34,CD14,CD133, CD45, HLA-DR; The cell cycle test showed that the
cells of P4 were about 72. 724% in the G1 phase, 18.069% in the S phase; the cells of P6 were about 83. 875% in the G1
phase and 9. 606% cells were in the S phase. Alkaline phosphatase staining presented strong positive results, the Xisu red
stained and Von-Kossa stained cells showed calcium deposits and formation of calcium nodules. The Oil red O staining was
red, which showed large triglyceride accumulation within the cytoplasm.Conclusion The cells isolation from Wharton's jelly
in human umbilical cord without enzymatic treatment present the basic characteristics of mesenchymal stem cells and the abil-

ity to differentiate into osteoblasts and adipocytes.

doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 010 Key words: mesenchymal stem cells; human umbilical
w AT H A NETH DA A2 2016 451 FH 2= 8 55 01 H cord; from Wharton's jelly; osteoblasts; adipocytes; nonenzy-
(hwk20162¢020) , ATBIFIEH : B4 (1969. 06-) , Z, EAEH
Ui, 2 DRI R i 0 5 4 B AUF 5T, FL TG 055165355236,
Email ; Lvrong612@ 126. com

matic treatment
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PR BRI A R 38 e SR WS ( Wharton's jelly, W)
5 E] 7 5T 40 i ( mesenchymal stem cells, MSCs ) 5+ 21 /ity
GRS, FONRSE R B2 | AR GR I 2R T
i, XA MSCs BAT BRI B I H M £ 10 g g, H.
TR | A BAR Y S SR PR sk T
JVS I T 40 L R B 468 MSCss 195 22 BR 1, 26 I PR i BA Z e i
BIFIR T & T B IR L AE A S R S
1,2006 4 [ bR 40 il 36 97 32 (International Society for Cellu-
lar Therapy, ISCT) %f MSCs AEW)2F 5 AW HIE T 1 18—
A (ER PSR IR R B3R A% B
TR PR 7S 20 5% 5 0 A 28 2 25 (AN T 38 i T AN )
S5 2 [] —2H 2RO 5 20 TR %) 40 e A B s A L S I 1
SHLREST BEFEAE T A IR IS 10 40 I T RE S A AR AR 2
S, HLAER R B MSCs WYIG IR ] . ST, A 22l 1
1 PR | RT3 | R 50k BT Wharton's jelly H143 25 MSCs
BT XTI 40 B G % 0 A B R R AR 4 AR 43 b
BEJIAE TVEM, B I,

1 MBERE

L1 EEMESFARF CO, MK FFH ( Thermo 3111, 3 [H
Thermo) ; 5.0 4L ( Rotofix32, 7 [ Hettich ) ; 18] B % W45 ( O-
lympus IX51, H 7% Olympus) s TN ( BD FACSCalibur™
Flow Cytometer, 3 [E BD) ; B.LoAL( GT-Fresco 17, & [E Herae-
us) ; LG-DMEM ¥ 35 3t HG-DMEM %32 56 PBS 22 i (4t
24331 1033070, 1098869 . 1036949 , 3 [E Gibco /A 7)) 3 T25
FEFRML (25 em®) FIEEFRIL( 10 em®) (FFE Corning Incorporat-
ed) BG4 1L (LS 110819, A M U 2535 A= 9 hil b 2
) ;0. 25%/Pi%E F B (S 1D355, 35 [ Sigma) ; FITC ARICHY
BT A Fi-CD29 ., Hi-CD14  Hi-CD13, $1-CD90 ., Ht-CD73 -
CD45 (#it 5 E031566 . 5061122081 . E027355 . E12169-1630 .
4233747 35633, [ eBioscience X BD Biosciences ) ; PE Fr
ICHY BLHT A BT-CD34  $1-CD105 | #i-HLA-DR ( #it 5 89701 .
2450131033 .35633, 3%[E BD Biosciences ) ; Bl i 2T 2 41 ity
H: K [HF (basic fibroblast growth factor, bFGF) F13 Bz A= K [
F ( epidermal growth factor, EGF) (#t 5 051008, 11519,
0409AF05 K1209, £ [E Pepro) ; 41 A A I /- Ak 7l & (L5
C1052,3[H BD Biosciences) ; 23 FI i (#t-5 20091105, K
MRRA2ERAF) ) ; R A BRG] (L5 T20110914, [F 2548
LSRRG PR A ) 5 M 2R ) i | B-H s 1R
HBLIRINAR (A3 C) WIBEEFEHF 1-H 3H-3-5 T3
WA 4 Ye 8 ) (45 S2BB118XV., 20110330215,
020100107001 ,A5960 , 077K0671 . BCBF 4310V, 00625, 2
Sigma) S Bl i 1 ARG I ( ALP ) 38037) . Von-Kossa 32 (0,46 ]2
FIUFNPE 95 21 e 0 3 5] (45 1-426511-10,, 1-428111-10
YY1129B056W , 1 [ GenMed A F]) .

1.2 AJFHF Wharton's jelly 4121 H) MSCs 0B FIkE 3% 2014
10 A5 2015 49 A, AP0 5/ 105 BEBE7RH)
1, AR 0 77 2 10 5 RN ) HE B3R 2R i g Tl &
(WHEE 7CRERIES) ) 5, T IR w7 R4 2 A @
BERG LIS 10 1), 6-12 h ZbBE 85 J0 3 BUS (47 B T G

PRSI H 759% 25 HRS I 08 30 s, FH pH 7.4 PBS 5
AYURTE 2 W JCTE B AT BT AL 5—10 em BRI, 9\ 1 ) F
JB BRI 5, 7050 7% 88 BT Wharton's jelly #8437 4%
JEF 10 e BB FE LG %, 0 A & 20% FBS 2 mmol/L
LA @ MENE (L-Glu) .10 ng/mL bFGF .10 ng/ml EGF .1 000
U/mL HER S 100 pg/mL # % F W LG-DMEM #5385 &
37°C 5%CO, A sE At v, e 3 d TR IR 1 Ik, 55 5%
7 d IR 2 AT 4 R ARSI 5

1.3 MSCs fARFIY 3 B5IRANAIG BE A4 K = 80% -90% i
Ba, LA 0. 25% R TH AL AL H1 Wi BT AS 4 e B, PBS o
e IR TG W e sk PEA A MO 35k 7% 1 2 2-1: 3
AR5, & B 7E(E e DB IR A I AL T A R
1.4 MSCs UAEEAMImME  BOFFRES 3 4108 2x10°
A/mL, 0% VK Z, BE [ 5E 24 h, PBS ¥ % 2 ¥R, Ml 1 mg/mL
RnaseA200 wl,37°C /K& 30 min, Fifl 50 pg/mL PT 4 {0
500 L 3% S 30 min, DA 220 A AR U, ModFit LT™
Version3. 0. 1 8443 #r 40 i 340

1.5 MSCs e RAAT  BUGFR R 3 A IhEEA K 3h 3
80%—90% & I A0, I 0. 25% JE W 14 1L )5 , PBS vk 4%, Hi
i 1x10°4/mL (AU ILE TR, 40 10 45 (29 50 wL/4%) 4545
S3HIMA PE #Ric B BT ABLIA CD105,CD44 ,CD34 ,CD71,
HLA-DR,FITC ##i A9 RPT A Hif&k €D29,CD13,CDY0,CD45
CD73 £ 10 wL S AR R R A BEAR IS A0, F 4°C i i
B 20 min, A PBS 1.5 mL/4&1R%,300 g 0> 5 min, 5 I
i, A 500 WL PBS, LLH4IH{UAE I, BD Cell Quest™ Pro
Version6. 0 #4437 ; B4 2204347 10 000 4~ 4HAE

1.6 MSCs i3k

1.6.1 [nuLEAIMES b BOSECE KBS 3 aile,
L 0. 25% R B A, i85 B 5x 10* 4/ mL # 70 F 6 fL3k
Fetr, Ho 3 fLE R Oy 3 fLAE RN IR iIn A LG-
DMEM 58 &35 2 3 Br R U5, 15 T4l BE R AL v 48 il &
HATE SR SR (107 mol/L M ZEKAS |10 mmol/L B-H i
WERREN .50 mg/L FLIRIMLER .5 ng/mL bFGF il 5 ng/ml TGF-
B) [ HG-DMEM 5% 4= 35 32 3 3% 10 mL; 4 41 . 3R LG-
DMEM SE4 e Ak s i, 2 48 F 5% CO, 37°CHR
TR, B 3-4 d IR 1R B R R o B B AR 22
B BT 538 4, B S5 E 21 d Ul 4 i 41k %
E LA 2 ZH M e A UL

1.6.2 [MANEMES b BOH SR KIS 3 10 gni,
¥ 1x10°4/ em> JURECEFD T 25 e’ BEFRMP RN K =
70%-80% L& i), 175 T 40 - A0MI K% 3240y B IR 431k i
BEFR o B AR R Bl 10% R 24F 7% .5 me/L 5 261
mmol/L # ZE K4 50 mmol/L 1-H FE-3-5 T JL & 1 4 40
mmol/L M|t HG-DMEM #5357 33t 10 mL; XF BB 4H . 477 3%
FAARETHRRF TR, 2 45T 5% CO, 37C
TEIRERFRAR , IR 3-4 d I 1 IR, IE LRGSR 21 d, 1 H 7648
BN AR 2 A K KA SR LI,

1.7 MSCs G W5 E

1.7.1 GMEBERREEHE M SR A GenMed ALP (H(M:BEMR
it ) A AT o e €, 45V A 4 TR Al S



b E i 2% 2017 4F 8 H 45 30 #:55 8 1] Chin J Blood Transfusion Aug,2017,Vol.30,No.8 - 887 -

1.7.2  JUE20MOES 25 R BRI PSR ARk R
GenMed Von-Kossa Fuifll izU £r 2% ta 0, #5454 #1200 & il
IS e

1.7.3 M4 O Qe K2 AR RE M PBS(pH
7. 4) Wk 2 ARG 3. 7% FHERE SR DARE E 5 min, 0. 5%
MLLIAFR R TSR EE) 5K HE 3 2R UL BE, 0. 45 pm
VRN U R ST M AR LR B =R E 1 h, 2818 KR
VAN 3 Wk, R B TR,

2 HR

2.1 JFAHFLZ Wharton's Jelly B HENGBERE I 45 J0 1 40 31
S BB 05 T % S—10 em K (B 1-A) , BRI 4 545 oY
TE, 2y B NI (B 1-B) |, 800 52 8% B 41 4L Whar-
ton’s jelly #53 (& 1-C) ¥ & % Wharton's Jelly [ 55 4121
MR % 10 em SURHREFRIL A 5 0B RE 35 0L B B2 40 B 42 fi B
7= (K 1-D)

2.2 MSCs B P 1 BT MEL . B4 Wharton's jelly
TESRHH IR ML AR 3% 5 d I, 7620 20 J B0 B 21 K 1y
AR AL ZR L (18] 2-A) s BB 4R S R 2 8 d I Y
W] WA S R YT 2 M (18 2-B) ;10 d IR 240
2V A LAY A 1 TR B A K (/] 2-C) s B
25 14-15 d WJEARAIIE AT 5 3 80%-90%3. 4 (I 2-D)

2.3 JHl MSCs e R BB X2 ML ASCRS DU - DA A7
Wharton's jelly 35 5%t} i) 48 Jifl & 18 % 3% ik CD73, CD105,
CD44 .CD29 .CD90 .CD71 2 CD13, fik 3 5 i A % 35 3 1l 40
M EAREY) CD14 .CD34 .CD133 ,CD45 Fl 524 UM 251
E4E%Y 1 355F HLA-DR, UtHI M7 Wharton's jelly Il
B M 4R S A0 LA MSCs Ay G038 R RUARAE , 1 4 )

Wi H A 4 Wharton's jelly P MSCs.,

¥

A 5-10 em KT B BYIF/S 2385 Hh L 15T 5 C
Jrair HZT R Y Wharton's jelly #8543 D 57 2141 Wharton's
jelly Wi B By %

1 P44 Wharton's jelly HIER /R B

AR S d;B i35 8 d;C 1557 10 d;D 537 2 JH
2 JiF# Wharton's jelly I MSCs AYZHIIE 2 (x100)

120 160 200

Coumts
0

1! 102 10
CDOO FITC

T (0, 28 DX S 2R ) R AR M 2 A 5 48 00048 DX B AR 40 3 T J A
3 JFAHF Wharton's jelly J5 MSCs fyiE 3!
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2.4 MSCs 40 AW ModFit LT™ Version3. 0. 1 %k {2
BT 3ARANBE Y G WIZR 87.15% .S 4R 4. 85% (&
4-A); B 4 AU G, 14N M2 89.35% .S WK 5.62%,
YL A 47 ( human umbilical cord, HUC)-MSCs K #5434k F
ARSI BRAG T L, R /N 43 Ak T 3 BR A 38 RS (]
4-B) , XIEARFFE T MRS BB G,/ G, 4
M ELA 8 B TR B

A

id: 89.08 %
Dip G1: 87.15 % at 87.25
Dip G2: 8.00 % at 186.17
Dip &: 4,85 % GG1: 1.91
WOV 2,01

Tetraplold: 10.91 %
An1 G1: 100.00 % at 186.17
Ant G2: % at
An1 5: % GG
WCV: 2.04 DI 1.81

800 1000 1200 1400

Total Aneuploid S-Phase: %
Total S-Fhase: 4.32 %
Total B.A.D.: 0.00 %

Debris: 0.23 %

Aggregates: 0,00 %

Modeled events: 7965

All eyele events: 7947

Cycle events per channel: 81
TV RCS: 1.741

SN NETH NI FET PETN PEwd P A

0 200 400 500

Diploid: 85.35 %
Dip G1: 88,38 % at 97.82
Dip G2: 8.00 % at 186.84
Dip 5: 5.62 % GG 1.1
WOV 2.06

1000 1200

Tetraploid: 10.65 %
Anl G1; 100.00 % at 186,84
Anl GZ: % at
Anl 5 % GG

WCV: 2.06 DI 1,91

Number
L]

Total Ansuploid 5-Phase: %
Total S-Phase: 5.02 %
Total B.A.D.: 0.05 %

400

00
-~ (R T R NN AW ey

Debris: 0.17 %

Aggregates: 0.10 %
Modeled events: 7549

All cycle events: 7520

Cycle avents per channel: 76
RCS: 1.774

A3 RAIBA T Go/G, WKL, B AL T 11 1 A0

TR BRIGFE I ) MSCs
Bl 4 HUC-MSCs BYZMIfEI ModFit LT™ Version3. 0. 1 #4434
2.5 J§4F Wharton's Jelly J§ MSCs AUH /MEMEE  MSCs &
TR SR HAB SRR 21 d I, Von-Kossa Ze (0, KR
PIESILZE T (B 5-A) s PE R AT g (0. 0 il e 2T £, 225 P
PR, P 0 DA E5 A0 455 T2 iU (Bl 5-B) s ALP B {5, . 4 Jd 35 4%
Y BRI 0, SO B 0 B € DX A AR R ) B ol R
(alkaline phosphatase activity detection, ALP) 7% (& 5-C)
2.6 JFHF Wharton's Jelly ¥ MSCs IR /ML %€  MSCs &
WIS EE FE IS S5 7 21 d I B OULEE 4 YA 4R
IR 5 F BURLAEAE s SR ZT O Je o, 40 e i 21 65, 7R 3%
WA K H I = BRI REE (B 5-D)

A Von-Kossa Je 0. H AL Z57 ;B M on 2L gL (4 £ {4 5
FHALAEAG IS S C ALP Yo TR (0 Ry 3 FE 4 455 4k 25 4y
D JMEL O Yefn, . £ (350 i g SR AE H ol =g
5 B Wharton's jelly P MSCs 1) JlH &
7 S SR R R Al

3 g

MSCs J& T2 % Y E R 5, BT & F B9 iR
EFIMEE B T2 e T4, b A3 T B 88, BLE S A7
TEF 2R a8 5 i B G AR RS A5, AN
AT [ R A B N T 200 e 5 v U 2 A 2R A i Ak T
HEAG ] IR JZ 22U (anoc LR S it ) AR 2 4
LA (AN AN A3 AR TR RE , L R R 1 0 R T4 W
e, Whartone's jelly J& 4 B2 [ 47 Il 45 SR 25 47 4140, &
B TS ST RVR AT E N SRR, T BT T A 200 ) PRl i) K O e
FEGE h B ST S T2 I LR — 8 T i Ma ek 55 22 1) 4
fLvkhe AR EIRES . Wharton's jelly J5-MSCs HLA il —
TR RTEYE MSCs H5PE . 1) Pk 9§ B 52) 4N &
735 HLA- [ 28{BR 335 HLA- T 28R m RV 3) K F
Ferk— e 7E /N BRI B IR IIG T4 i b & 800 7 s IR 11
LR T 2 W Re A A BB kA HEEH,
R, 47 Wharton's jelly J-MSCs 7E 2H 2% 1 F2 1 40 g 2 4¢
BRI HEA Tz N T

FRATI R P I SR g IV R B T AR vk AR 7 Wha-
ton's jelly £H 23 Db o5 M R A I o it (1] 2) O e
SR M 28 2 ) 2 A DU S AR A 5 5 - N MSCs %558 1 3 (IR A%
WEPT FERRUE R B 3R 4 0F T MSCs RENG BRIHLBE A4 K fiE SR
% CD105.CD29 ,CD44 ,CD90 Tij A3 3% CD45 .CD34 % HLA-
DR £ MHi5T (E 3), fEARSM e 1) B Aoy e 56 (B 5) .
SR, WAL AL AU T B R E S M R &
b G — LRIV EATR A AR T B AE T AL A T Ak By
A PRI BT E 1 om® K/NHE B, AEEEN 2
91, WAL A S R — (4->24 h) , T HALUE AL,
A T RE S8 LR A AL U R Al A Y 5 0, T4l 410 = (R T AL
AT B85 B4 v s /b , di i T 37 A4 1 IR £ AN 20 i T B8
R ast

FWFFEINHLE Wharton's jelly P2, MSCs 2385k 4 T 3
ANARS BA S 0 DX oA R L PN SRR R AT A
FH MSCs 72 984} 22 TH 2 AT B B 1 SR B vk i ek, SR R AR B
firt ALY R I 1 B 40 8 D ik, LUK G TR R 11 e B
Wink 5 em K0 R B, G HF SR M4, ELE B TR R
ML (B 1), SRR IR 46 58 T 20 3% S w0 s n 1Ak 38
BB TE] , g8 0 Toad 72 i Y i pl &, Sl fe T H S IR &R
P A B %) ] AT, IR T e B s 7 2% HE i T g 5 TR e
R 5 I T AR Y 0 G — MR F R U MSCs B 3% bn
WEALBAERR T A E . FEARDCEET , AR X A 7 it
REPLT 10 BN NEAR I A R34S T MSCs, Bk
ZWWFSTIEY] MSCs BA &R & 00307 DIRe . I 4820 2UH
BB R A | S SR N A
WA A PR T T BE . H ORI R EF MSCs T —
BOXEIE PRGNS , AnE RE 5 iR VLS SR N R AEALAE | R G
PELLBERIE RGNV AAE | va R L | P R BB DRI B8
B FREAL S5 Ry

AR RAUNACE S T 1R P A9 553 Whar-
ton's jelly ZHZUINT. \MSCs 35 5% Ko L PR FH A1 1) 11 45 %5 —
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4 JZHT T 98 10% 8 0 A R BRAE B SR i 23 Afr

TRk FRAES WE T ALE R HAED MAEE NEE T EE Ep2
(1 25 8 P U I v il b PR &1, 9k I 430207)
WE. BN RBARLENEEBRENEF R, AHUI I RFERE/ EFHRITEHE 10%#HE A RTH

BEEUWMTATYE, A BRAEMILAMHE 10%IVIG, HE T L HK R, F5E(HEAREMEHEY R(K
MPGH)8. 0 #iE AR EHE A R EATEX LR BRI IAT TR I B bl 3 3 24 77 & IgA IgM 22 U B & IgG
T RERFHTRA 2N, ER 16 EEREFHMEN 60.86%, LR ZH N 07K NI LAARFHEL M,
HE TR FERERITEECP AR E G ) (MG )80 ZR; RME A TgA IgM & ERAK,
TgA<2. 87 mg/L . TgM<0. 15 mg/T;4 T KM B th (%) 25 H 55. 1£2.5.35.8+2.3.5.39+0. 93 F1 3. 66+0. 16, £ip
AN B & BT T F de RO i R E IR AT VE Y 10%IVIG = &

KB 2 BN TL;10%% E A RZIRE A B0 247

HESFES R446.6  XEIRIRAS: A XEHS:1004-549X(2017)8-0890-04
Characterizations And Analysis of 10% IVIG Prepared by Chromatography XING Yantao® , LI Cesheng, HU Yong,
LI Taojing, ZHOU Zhijun, PENG Yan, LIN Lianzhen, CHEN Kejin, DENG Zhijun, LI Juan, ZHANG Qian, YUE Shenglan.
Sinopharm Wuhan Plasma-derived Biotherapies Co. ,Lid., Wuhan, China 430207

Abstract: Objectives This study aims to assess the feasibility to prepare 10% IVIG using a series of separations per-
10% IVIG was pre-

pared by chromatography, and the final products were characterized according to both Chinese and European Pharmacopoeia

formed by chromatography and UF/DF with a three-phase virus inactivation/removal protocol. Methods

(8.0). The BN ProSpec® System was adopted to detect contaminating proteins(IgA IgM) and IgG subtypes. Results The
IgG recovery rate was 60. 86% with a variation coefficient of 0. 7% , indicating that the process was stable. 10% IVIG ob-
tained in this study cleared all critical compendial tests. The impurity profile fell into the lower level range: IgA<2. 87 mg/L,
IgM<0. 15 IgG. IgG subtype components ratio( %) of the final products are as follows, 1gG1: 55.1+2.5,1gG2:35. 8+2. 3,
[gG3:5.39+0. 93, 1gG4:3. 66+0. 16. Conclusion The preparation of high quality 10% IVIG is achieved by this novel ap-

proach with a high recovery rate from human plasma.

Key words : Chromatograph process; 10% Human immunoglobulin for intravenous injection (IVIG) ; Characterization

and Analysis

PR NG REBREE H (IVIG) S48 LUEEHE A I3 0 ROk R
FHACHE I A 73 B AR I 454 0 B 5 7 I / B 7 v ol
F BN B A I 06 R LR TR IR A e e s =
SiE 2k S I | ) B S M (0 JREG
ML/ IS 2 ) I 2 ), A R LT A AT U
PEHIT™Y ) IVIG PR A P27 R a0 T R i % e,
Bl A A 7 il 22 R AR G AR R IR iR 42T T
7 BHEEHTH AR A 2w A 2547 M 4 s Al Ak B
AR AEESNE L) Z W T IVIG 472, KT LRMHENE
B A Z TR A RSB IS5 08, IR L 3 250 58 K%/
ZBR T L4 10%1VIG

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 011

# JEATH L R 863 11X F AL IR i S A 577 i S S Sk AR F
%) (2012AA021904) 5 F B ANH TR (F= k4628 ) 100 B 75 1
o ER AR 11 2507 ALY (2013ACC001) 5 3% AT B FRRHE A1
IR 2 H R B IR AFST ) (2015030809020360) 3 A S {5 1
AW (1961.01-) 3 WF 98 61, WF 98 O 1) . I 3 ) F %, e
027-86634235 , Email ; licesheng@ aliyun. com

1 MHRFAE

L1 MRS ERBRE WIR: Pg SRR, A5 ; Plasmino-
gen Adsorbent; Fg 5E fIUEL, 7145, Fibrinogen Adsorbent; A2P
SEFEUR(1gG £ IR |75 . MAbsortents© A2P; DEAE &5
TSR}, 5 . PuraBead HF; 7 #5 K SR I B n &= K
Prometic 23 Al ;a‘zﬁiﬁffﬂ é”iﬁﬁé&*@%ﬁ&( @]ﬁ‘jﬁ\'%) ,%Fﬁg&
FOARIREN (W) 7K BE ) 5 25 2% H &R ( H 4~ KYOWA HAK-
KO) ; 25 FI 90 AL Bl (R AR O ) 5 25 s B 4 ( 63 1LBT
T G AL Tris (5 [ B LX) 5 25 1 AR 2y B 4k (AL s il
1) . IES I 7% - i JE 2% ( Sartorius NHED)ENT RS (2
Proxcys) ; 42 [ i JZ BT AL (1] 2% Proxeys) ; BPG JZ M4k (£ H
GE) ., i R A I K it 2357 (15 . BN ProSec® Sys-
tem [ PG 1] , FCEE e vk B VA DU 3R] | 2 o ity A 7
A BT PG 1D o ARG DN ) 5 HBCRT b vk 1) AR
PRI : 1gG IgA [IgM TIgG1 1gG2 LA R FLBHE IR 1gM ( La-
tex) IgA | (Latex) \IgG3n IgG4n azl2)

L2 IVIG fil#& T2
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| boE |—%»| 10%IVIG |

B 1 2R TS 10%IVIG T2

AR L 50-100 L i 3% 5% 1 2% 4% 13 O R}, 64T
10%IVIG A7 T2 AT K RAL 8 S5 R R k1T
2 ERZHT (P SERZHTA Fe SERENT, /- BH T3 A
FREEARMGIEMANGEE AR, Fg & MZENTR 9 W
(pH7.0-8.0) Zexd A2P FEMUEEHA IR 1eG, it 28 H Tl &
FAR S I 7= 5 1eG VRIS ST MR iR i de [ - Rk vk
J# (10-40) mmol/L] , UTE I 7% #i £ 1d WU T . DEAE 2 HT
K4l A pH AL AR5 8 | 8 IR 3B T B I T 3o U8 4326 55
HBE A5 10%IVIG(WLE 1), )20 T 2% % 10%
IVIG T2 %4k,
1.3 FRESE GG 1gG, TegA, TgM, Fl IgGC W55
RN 7 G b 2 RO TR AR RR AR T A R
ISR BRI B B G, Xy 5 Sl
TARZR BB . B A 5 B S AR AR Hr A S 2R TR
FERLELA 5 0 0 B s o (B % EL R T A5 A5 51 A
Tt P HRAC S T AH SC AR HEARR AR IR R AT, 8 B Ja 1 R L
=R TR SE TSR S AL, ZE SR PR A
T B o A EAR R R R AT, AR A E A
MZERA CV M 109 , W0 FB R BERE St A A >
1.4 BB IREER TG S LT A B IR IcR i
T R I ASCRG 0 45 45 SR RE ) 1gG & B 115 4% 2 T oG [F]

.

1.5 AU CHEIEFRKEIN  10%IVIG AL K EEFE ARG I 2 1]
(PR JE T 25 ) (2015 150) 3 36 J (K 25 )
8. 0!/ ( European Pharmacopoeia8. 0) “#tvE A % %5 BR & 11
(pH4) " B T IE FARUEREAT

1.6 i IgA IgM Ze R I a Al KA T2 1
10%1VIG B SF LT FE B AR 3 4t 5% #d A i
BREEH (pH4) HEAT 1gA IgM 4% 5745 & & B xR, 5% A
SR E R AL

L7 8 G R KA T2 10%1VIG 1 5
Tl RO AR 3t 5% EE N R ERE H (pH4 )
17 1gG LSRG 73HT , 249 R I R 5 2 ARSI

2 &R

2.1 SCEUPTRIIGCE 3 bl B OCHE D IR oG Wk B 4%

U I TR oG AL IR S5 R LR 1, 3

it 1gG A RISCR 2351 60. 37% . 60. 79% F 61. 42% , - 1418

H60. 86% ,AEF RN 0. TR W T2 HA RHFMELE M,
R RET LB 19G W EE A R F

L 1 it 2 it 3

IgG W Bl WRIE ECR R BlR

(g/L) (%) (/L) (%) (g/L) (%)

JEURH I 2% 9.84 — 9.54 — 10.6 —
R 8.01 91.34 9.34 97.90 10.00 92.85
E1EEMEN 7.84 98.77 9.12 98.25 9.47  97.86
W2 EMEN 5.96 91.14 5.98 94.71 3.93  91.10
A2P ZHT 4.81 90.50 3.36 89.98 4.52 87.45
FIRERUIE 3.82 89.20 2.7 88.85 3.39 90.57
UF/DF 16.7 99.90 14.2 98.27 23.45 98.71
DEAE Z#F 7.24 95.54 6.46 88.76 8.52  99.70
B UE BT 94.4 95.30 94.2 95.69 94.8  95.20

2.2 KEEER RPN RIRNE 24 3 ) = K (BRI 2
HY 8. 0 ARAEXTA T2 A4 P2 Y 109%IVIG Al 58 7%« Ah WL AN
PR T LS4 SRR E YRR U 4 F RN IR
TR TG AR B0 AR 6 1 25 S SR R AR S 47 A 2 IR
HARGEIR L 2,

K2 10%IVIG B85 S EE S bk 2

=

I | R 2 R 3 (20 bt

AR i i i N7 A T €0, TR R 0 Y AR
CINIRS2Y) L =y =y M U NE AR 2R B E A R A 2 F 3 4
PR IR i i e TR R RS 1 TC B A T s 22 R
AT HEORE =10 pm 1860 4~/ 1710 4~/ 335 N/ <6000 ~/Hil

=25 pm 75 4/ 205 /0 25 /0 <600 1~/
EARESE(%) 9.52 9.52 9.48 FrR 1 9%-11%
S F RN (%) 99.9 99.79 99.8 Hi = 95. 0%
4l (%) 98.2 97.6 98.0 = 95%
PRI RRAEE 75 (1U/ mlL) 8 9 8 <35 [U/mL
BUAMATE T (%) 10 10 10 < 50%

* ZRA (A N R HINE 25 i) =38 K (RN 24 L) 8. 0 i

2.3 IgA.IgM ZE U8R (1400 TgA RN IgM J2 410 B A Sk
IVIG il i B 8 O 24 AR 1, HAFAE S5 el by 7 380 =2k
IR (Rt SO R ) B o SR FH BSOS s A I A T 20 4
3 L B A i ] AR E R S AR 3 i 5% IVIG H TgA AN

IeM &ot, Z5R W3 3,

X LEEE R R AR T2 A7 1 10% IVIG IgA Fi IgM 7% &
W AR F A % 5% IVIG I E Y IVIG il & 3
5 [E 4 Baxter 2\ 7] Gammagard Liquid ( 10% ) ML, IgA o
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WJm TR,
£R3 IgA M IgM ZFXTF L
IgA(mg/L)  TgM(mg/L)
10% 3 #FH(E <2.87 <0.15
FAmH) K 5% 3 {FHIE 314. 0+48. 5 0.9+0.01
P EEE 154.1£30. 8 7.6£1.5
Gammagard Liquid ( Baxter 2\ ,10% ) 37 JRE

2.4 WP RAEUGT HCMERG I A AR T 200045 3 it
il i B BE i ) R R AR AR 3 it 5% IVIG TeG W24 i
b, g2 4, AR TG4 A9 3 LT & S0 240 5 5 5 1t ol
T7K 5% K E N 15 4t IVIG 16 WK M LA — & X
T, E 1gG1 o EL AR AR T B P B I i K 18G4
lgG2 BERE i, 1M 1gG3 T HIE Z 16,
R4 TeC WU I

1eG1(%) 15G2(%) 12G3(%) IgG4(%)

ATZ3MHN Rt 5663 3575 4.09 3.53

B2 5155 3869 620 3.56
W3 5713 3309 589 3.89

Xks 55.1+2.5 35.8+2.3 5.39+0.93 3.66=0. 16
Fanhl) K3 -1 60.22 35. 64 2.40 175
5%1il Fedh-2 60. 07 35.62 2.55 1.76
-3 58.94 33.36 5.36 2.33
ks 59.7+0.6 34.8+1.1 3.43%1.36 1.94x0.27
P 15 41t xks 58.0+2.5 33.4+2.1 7.4+2.0 1.2+0.6

IVIG IgG W2k

3 g

fifizs AT TeG IBYT AR B AS BN , TVIG 55 B9 1 R3S
BEEA T R B, N AR %E IVIG B SR e — B Bn . £k
MR S 27 T R A BT A = T2 JF & R T
T BT TVIG P24,

GPE L UEREI TG, TgA, IgM, Al 1gG WK% & 5. H
RZE T2 N 3 0 At R V0 28 0 s A T
A R ARSI SO DA S8 bk OB 09 4 A B R (1 4%
B, E W E AN 12 8% 9Fa 1, Bayer A w138 T
PRt HAE P2 10% IVIG P2 FhaE AT AL 8 H L 1gG, TgA,
IgM IgG WRAE A AT BN 88 i R 3% 1 A A
i, 4 [ Sl R R TS5 T B B, S T I
S EERA X ioalll8

LS i ARIR Wk 4% IVIG EBAFAERI 8 1) IeG
WISCRAR T 52 M3 4. 5 ¢ 1eG (A% 50% 26 47) 1 A
REFEA T 52 5 9 10 3% B2 985 2) 77 il o = A BB I A2 B 1 2
SRl MR AR BN T R BE . 1gG WRIE 5% E iR
e B e i T AR 5 R LB SR RS E R, T —
SO N — 5 UK 5 TgA IgM 25 4% 50 85 11 s, mIE )
K52 ARG T2 (50 Gkt pE A pH W4k ) il 2 4
PR BT MR,

LR T LR U P AR IR OB AE AR ) 1)
leG FISCR R, BE 72 /0 AL B S M 2K B2 R, oG & Rl %
IR 60. 86% , AL Gt “ IR LB 12257 F 3R i, Il i
ARSEREON 0. 7% F W T 2L BA RIFMEE M, 2) Hlfd4e
PEA IR AR T LA 721 3 41t 10% IVIG i 5 5 48 5 . b
W AT PERIURL T LS4 AReE MRS S S RN

A IR BTG R PURMATE PR AT A (P AR AR
TR 25 i) =38 K (BRUN 25 8 ) 8. 0 XF TVIG BYER

TgG WEFEN 10% , 4 15 18] 46, BB A 354038 Jon i A8 3 A
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TR AR ) PR 4 JE A R O

il T A4 B T IgA T IM & A%, BEAT AL AR EI/EH .
H5EWA LA R A BN, VIC R
TgA, BEAE S R SE R IR Z TeA B T TVIC G- EPi-TeA,
JEHZ 40%1 TgA Gk Z BEAGBRAT-TgA , XA TgA B
NEZ TgA BEEEARGENE, ARG RSB Bk
IMZGBARELE TVIG I 5 A 0ihR B TeA &, HRTCHREA
FEE AN 25 ML) IR TR GE TgA &, IgM VBN IVIG 724§
1 RAREEA, EAME A F IVIG AREESRIK T 100 mg/
| OO N - 2 [ B B o 3 e i 77 8

1gG WK E BT T 1M 3E of 1gC WAL, A T 2414
4 3 HE 5 WA RS BRI R 5% i S 2 LN 15 At
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I AL ARG A 2 B AL R /N B TR AR A 2 F v
T AHE miRNA W ZE38 00 A8

AR Fawt ke RER BRSO #FT O ARs
(LR M PG RS 3 5703115 2Pk Il B2 Be 5 3. rp A AR Bk e 763 11 ST 30

WE:BH LR MRE S BRF LR FH X mRNA (Y REKE, FiE A mRNA ALK
HARARE BEFENF M ANRAETF B RFEEH AKX miRNA £ R RKE RALEDELEFRETNE L 27
KL miRNA TRy SR E R R A ¥ i, BR GHE MM, ¥ ERE 7 d 8 /MR, A 7 # miRNA
RAETEELMN, H+ miR-16 Let-7b .miR-26 F1 Let-7c By & 3k k8, miR-7 . miR-145 #1 miR-197 Wy & 3k T, &it

0 26 B 2 2 K % miRNA T84 5 Tt /MRS R4 42

KB miRNA B A5 AR /R 8 7 3 miRNA

HESFZES:R457.1 R331.1°43  XEARIRED:A  XELRS:1004-549X(2017)8-0893-04
Identification of differentially expressed apoptosis-associated miRNA in room temperature-stored apheresis platelets
by miRNA plate array CHEN Qian', LI Chaohong®, TAN Lin’, ZHANG Zhiliang', TANG Qiuping' , XU Kaining' , FU
Ceying'. 1. Hainan Blood Center, Haikou 570311, China; 2. Zhongshan School of Medicine, Sun Yat-sen University; 3.
Haikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences. Corresponding author: CHEN Qian

Abstract: Objective To explore the variant expression profile of apoptosis-related microRNA (miRNA) in apheresis
platelets during room temperature storage. Methods miRNA plate array was used to investigate the apoptosis-associated
miRNA profile of apheresis platelets after different storage periods at room temperature. Various biological information soft-
ware and databases were utilized to predict target genes and molecular functions of the selected miRNA. Results  After room
temperature storage for 7 days, as compared with fresh platelets, seven miRNA demonstrated high expression such as miR-
16, Let-7b, miR-26, and Let-7¢, which were significantly upregulated, and miR-7, miR-145 and miR-197, which were

downregulated. Conclusion The differentially expressed miRNA in this study may play an important role in the development

of platelet storage lesion.

Key words:miRNA plate array; apheresis platelets; apoptosis; miRNA

M MRTEPRAF L R T, 2 — &R A0S DR AR
ROEAE | ROBTIE 4 < ML/ PR A7 3514737 ( platelet storage lesion,
PSL) , X 2™ B2 WAL/ N 2 I A AR B2 % g i, 1 53
e RIATTRCR  EE 2 5 RS T JeR ., R, xF PSL AL i F
FORAT B T IE A /IR AT TR , £ 085 /MR DR AT IR, R
RIS A B, M/ N OR A 00 18] By i D AL, B T 32 PR A7 1R R

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 012

* BRI H R A A RRHEE 4 (814366) MR DITZ& S FHF
TRAEEE B H (2013052) ; A AR PR (1978. 10-) , %, BI £ 4F
U, 32 = G 8 IV 2 B DR A F 5T, FL T - 0898-68658571,
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P AR AR LA B MR RSN A A1, B T S AR BE D)
ﬁﬁ*ﬂj@ﬁ@ﬁi%%*ﬂ%ﬁ%ﬂl’xﬁgﬂt(apoptosis) 2 ) B
ZU /AR B AR ST B A i AR T
TR MRS EZE RN EZ—, /> RNA
(microRNA , miRNA ) JE—ZSEHLIR IR PE B B9 /Nr PR gt
gk RNA T2 2 S5 EEREE G AR . Bk st 2=
B, NI/ A R R AT R miRNA™Y BT kS
T /AR A A B BRI ROE MR B SRR, 8T
fif Lh miRNA R FEAli (%) 43 IR #HLHIFE PSL s Tl 94,
FATURIA miRNA SFLARGE R B AR, 04 # R AR A7 g A2 v
ML/ TAHE miRNA 9 28 55 M0AR | 38 1 A= W15 8 24 T
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AR EL P 5% miRNA 5 PSL I TEIE R, LN
PSL BB oT 44007 B, R 5 40T

1 ##5HE

L1 BRACRE S JEAPLRI/NMRBENLIESE A 2015
43 AL 6 BIHLR /MR IR S, Hrb s 3 4], %0 3 fl,
BUR ML/ bR 45 5 1 5L A R a5 £l B A £ 225K
(GB18467-2011) , F8 k1 /MR T 1 J& P9 AR FH A BT =) DT ARk
24, Pl 5 = 150x 10° /L, B3 1L /INASORE: it 4 R . 390 i o iR
W IRARATE S d 4, T IRARATE 7 d 3853 R 3 5540 B T 22+
2°C ML/ IR PRAFAE N KSR FE , e BT I 1) 3 390 Wi B 5 4
MR, 850 g #5.0r 10 min LLHE— 2D J3 5% BR 1 21 40 I A 1
/IM;3 000 g B0 10 min Wt i BEAIAL R 1L/, 735 A
1 mL 3% % RNA $2 B0 ], - 80°C fiff 77, A 412 B Ifi /s 4
RNA,
L2 {UEF5RA WEES RNA (I35 M PR &5 ) 3G
& (AR 2 AR P TAHSE miRNA LGS A (6 E
Signosis /v H]) , Nanodro 2000 fifl & 45 4h - 1] WL 5G40 5656 & 1t
(3 Thermo 23 7)) , GloMax® 96 AL AR % Je A6 4% ( 3
Promega AF]) ,
1.3 Jrik
L3.1 /MO RNA S0 SRR B RNA (ML I PR
2 R BGRAFT SR BUAL/ MR B RNA |, ST 502 B ™ A% 42 BR 156 17
FE T, FEEUE RNA J5 ] Nanodro 2000 {2 284 -0] WOt
SR RETHRG I RNA £ 260 nm 1280 nm (¥ OD {#, 7155
o RINA B BE RN E , I A1) FH S5O RR B 68 e HL DR R 0 B RNA
ROSE B M, B EBUEF A9 SL RNA A f# 78 20 L JC RNase FY
DEPC /K, 47 T-80°C A% )5 .
1.3.2 JFTHIE miRNA LB A 0T AT AHSE miR-
NA LG 4381 F € ] signosis 23 A1 SERL . 30 wg /M
&L RNA 5 5.5 mL hybridization buffer 1 2. 5 pL biotin detec-
tion oligo 1A, LA 100 WL A BN 43 28 45 I FL, 45°C 2438 3
o MMA 200 wL TR A 1xplate hybridization wash buffer 1
W3, MA 200 wL blocking buffer Z5IRIEE 15 min; FH 2
¥ W, A 100 pL streptavidin-horseradish peroxidase
(HRP) conjugate = iM% HE 45 min, FH 1xdetection wash buffer
YA 3 YK, A 95 wL substrate solution EIRIFH 1 min, N
J11 GloMax® 96 TCFLAR A YRS HEA TR 4347
TALAGES 8 28 SR V3 — Ak )5 R 0% 46 )5 R
SAM ( significance analysis of microarrays, SAM) 2. 1 X {4 Pk ik
ZFRIRFLIN 1 1k 25 18R KA 1 2R (false discover rate,
FDR) <0. 05, Al 22 54545 ( Fold change) 4 2 fF LA |, ffi ]
Heml 1.0 4R PFIEFF RS
L3.3 AWEEZN s HEBM L miRNA LN
TARAEAEL R S5 28 A5, X453 2 (19 22 57 R I8 1Y miRNA 175
BELR TR , 2 A0 3 AN 3000 280 ) DR A A R ]

2 HR

2.1 MR MM LR AF I 7 P8 T2 A 5C miRNA B9 3534
ARAl SEERASI T /N 48 -5 R T O HY miRNA

FIREOL(FR 1), B ALAGE B B AR B R B, 5 5T & 1
AR L, IRAAE d 5 /MR E B 2 A5 2L B miR-
NA A miR-16;0R4F 7 d B/, 2247 7 Fl miRNA KB T
B R, Hod F KT 2 %589 miRNA £ 4 435158 :miR-
16, Let-7b .miR-26 Fl Let-7c, KT 2 5 0E 3 #, 50510
miR-7 .miR-145 Fl miR-197, N RISk 48 AT
X miRNA 58S A Heml 1.0 53 B2RE(F 1) .
R LGS A Y 48 FhIHT-AH5E miRNA
JITASIN ) miRNA

Let-7a miR-16  miR-142 miR-155 miR-202 miR-337
Let-7b miR-21  miR-144 miR-182 miR-204 miR-338
Let-7¢ miR-24  miR-145 miR-184 miR-210 miR-345
miR-1 miR-25 miR-148 miR-188 miR-214 miR-368
miR-7 miR-26 miR-150 miR-193a miR-216 miR-369-5p
miR-10a miR-96 miR-151 miR-193b miR-218 miR-369-3p
miR-15a miR-101 miR-152 miR-196a miR-224 miR-371
miR-15b  miR-133b  miR-153 miR-197 miR-296 U6
LT musr s dan wENGT AN

1 AN[RVGRAT B TET A /IR 22 5 2655 miRNA f92R 2547 4]
2.2 ZESRIBK miRNA LIENFN 52 A miRWalk2. 0 7&
R HCIE L (hitp://www. umm. uni-heidelberg. de/apps/zmf/
mirwalk/ ) X575 2 1) 2% 57 3 35 miRNA #1788 5 [ B0 (3=
2), B YEJE T A 3% TargetScan, miRanda, miRDB Al
RNA22 % 12 AN ER FE TR A SR L R B A — 2 v T T
0 2 B v 3 3 AN O T B ) B PR Sy
FE

3 g

1L/ ( platelets , thrombocyte ) J2&H Bl BN B AZ 4 M
FLTE T /NI BT, 762 5 LA L BE il A G
FJr R E BB, BEARKILICE, AT AR
F AN AAE R R P MR SE T B (HE Ak i B FE R T, B
R it/ IR PRI 23 % AR PR T R A /IS AR s A
PRATARUED B (22+2°C) IR IRAT 5 d, LRI R DR AT I 1]
FAER , PSL 3N, 1L/ ARAS W 80, BRI T — R 51 5 A
T, R /N T AR B AN | R i B R
HE R RT/IMARI 95 FE IS Tt 22 208 ( phosphatidylserine , PS)
SN AT I AREAE" | IR IE 32 3] BCL-2 2 (&% SETS
B2 VR R T R T AR G AR S I A I 0 VAR 1Y
DIRE R PIAE 15 3K R B A, 52 0 I PR IA 7 3O SR
XTI ToAE PSL PR BT A Z $e0



rp E 2 A 2017 4E 8 H 4R 30 5 8 1 Chin J Blood Transfusion Aug,2017,Vol.30,No.8 - 895 -

R2 ZRFIBH miRNA S U TR AR SC Y P $E 2 DY

miRNA GenBank 7415 BEH £ P L ik
miR-7 NM_005431 XRCC2 X-ray repair complementing defective repair in Chinese hamster cells 2
NM_005228 EGFR epidermal growth factor receptor
NM_002880 RAF1 Raf-1 proto-oncogene, serine/threonine kinase
NM_198448 REG3G regenerating islet-derived 3 gamma
NM_001167 XIAP X-linked inhibitor of apoptosis, E3 ubiquitin protein ligase
NM_003403 Yyl YY1 transcription factor
NM_000875 IGF1R insulin-like growth factor 1 receptor
let-7b NM_053056 CCND1 cyclin D1
NM_000875 IGF1R insulin-like growth factor 1 receptor
let-7¢ NM_000392 ABCC2 ATP-binding cassette, sub-family C (CFTR/MRP), member 2
NM_001789 CDC25A cell division cycle 25A
NM_004091 E2F2 E2F transcription factor 2
miR-16 NM_000633 BCL2 B-cell CLL/lymphoma 2
NM_003161 RPS6KB1 ribosomal protein S6 kinase, 70kDa, polypeptide 1
NM_021111 RECK reversion-inducing-cysteine-rich protein with kazal motifs
NM_053056 CCND1 cyclin D1
NM_003390 WEE1 WEE1 G2 checkpoint kinase
miR-26 NM_003463 PTP4A1 protein tyrosine phosphatase type IVA, member 1
NM_001282630 PFKFB3 6-phosphofructo-2-kinase/fructose-2 , 6-hiphosphatase 3
miR-145 NM_003088 FSCN1 fascin actin-bundling protein 1
NM_003106 SOX2 SRY (sex determining region Y )-box 2
NM_015068 PEG10 paternally expressed 10
NM_001731 BTG1 B-cell translocation gene 1, anti-proliferative
NM_000875 IGF1R insulin-like growth factor 1 receptor
NM_005544 IRS1 insulin receptor substrate 1
NM_001147 ANGPT2 angiopoietin 2
NM_001259 CDK6 cyclin-dependent kinase 6
XM_371052 SOCS7 suppressor of cytokine signaling 7
NM_004052 BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3
NM_003749 IRS2 insulin receptor substrate 2
NM_001015055 RTKN rhotekin
miR-197 NM_018416 FOXJ2 forkhead box J2
NM_021960 MCL1 myeloid cell leukemia 1
NM_033503 BMF BCL2 modifying factor

B, miRNA 76 PSL 32 2 r (19 2 1A 8 32 16 15 3% 7 51
A miRNA T AF SR 3 & BLA) — J K/ 19-25
nt, ] AR T S A N v R AR S A 3E S i /N B BE RNA,
I SR K SR PR R A W B R s R
miRNA @ i 5 mRNA 58 28 A 58 2 BEXT, B A4 mRNA 5
RH i HL A 5t I B3, NI S 5 MR A AN T 3 5E
R S i s X 86 miRNA AT 85 20 60% 149 4 11
AL S LT A S Bl i /MR AR B = 40
AR HE K 2H DNA (G Py 38 5 A HE T P Jo PR i A4k O
PREE T B B R/ 5 poly(A) AY RNA, Ktk
A EHAREEF AT miRNA (R BGL R, @l
TR & B, A JS /N & DA A 492 Ff miR-
NAY S BIFSE /I R  AEAE A T DG A miRNA, I B
TEML/IMFARAE ], X 88 miRNA (1425 15 2 75 Bl 25 4 A7 1 )
PYSEA TS, RATIEE T IRAFE 2 d7 B/ 48 i 7=
FHE miRNA [3RIBEN, LA 7 B miRNA 19 3R3K kA4
T AR HAF miR-16 . Let-7b .miR-26 il Let-7c M35 I
P, miR-7 .miR-145 F1 miR-197 (A T, X5 kannan
SRV RS AR 225 MATER TARAF R d9 i At/
BRUAT-AHIE miRNA B2 IK AU Let-7b \miR-16 \miR-7
miR-145 iX 4 i miRNA &A= T 00 el As . FRATTIA X Fp 22

SR AERTRER R T R TR A A R B B s,
n, EARER R R AL F AT v (B FRAT TR R B At 1,
T kannan 2R F 0 2 BE 5 A0 9 23k 15 RS X, 5
Kannan &0 4 miRNA Fh2SAH H, B A4 (9 22 a5 3% B0 T
Let-7d | Let-Te Let-7f Let-7g Let-7i F1 miR-28 {H3#4 i1 T miR-
26; 93 AN A B — 2L R U miRNA #9751 45, BORE IS a] ( 3417
FARYE0.5.7 d, 1 kannan SR FHZ0.2.9 d) , DL T
HAAR R SR T R S 32s Ry =R

BT miRNA =5 23 o X #0035 (] 0 3 3k 0 32 1 & 354
FH, SIS I8 K A B AR 1) 7 Fh miRNA #E47 740
FERTRM, DAk —B RS PSL BB X R (F2), B
AR, TN /MR &6 S NIRRT R R, S
S IR /MR B9 iy, IR TR 4252 BCL-2
FIGEEE X — A 42 3 2% BB T2 A (40 BAK
FBAX) , HL U T8 [ (40 BCL-2 #1 BCL-XL) L) &% BH3-only
(40 BIM A1 BID) ' Horp BCL-2 A BT T &
M, Bt 5 BAK A BAX B 0AH AR TSI T, 4
FEML/MRIE M, ASE P, WL 2] miR-16 3Rk N Rrgk
W, T miRNA B _ 8 BB 02 8 2 56 PR 19 0 135 B DB (5 4 3 1R
HARIBE TR, BUILIRA M, miR-16 A0 KN 4% BCL-
2 RECK,CCND1 D} WEE1 & 5 A () 2R ik #0671 e T o, if
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TR HE /MR PR T

ML /INHR B BT 2% A 5 T U L /DA J5 e 0 B £ B
A E TR L, RAE T 2R RSN I 7 35 % 1l /MR
PRAEB G AT TS (B B — i R s s A i e s 1 2
Yk afgs e MR E . R, AT 548 A & BB 1R N (A A7 1
B JSR  FI L B8 B A bR R OB 5T, I AT R B T i I P
2T KR . miRNA T2 AE A 1L /MR AR A7 3 ) W
FNA T I/ INHR AR A 1 28 AR 3 i ok T B g g I A, AT
HIRIFSE 25 SR R SR BRI i A $2 /8 miRNA X PSL A 4ar il
FEIN Y R4 RS FVRE R X 2 & BT R — 25 SR T
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12 A 31 8 4 Ulirio B9 4 M #% 4% F2 2015 48 12 A 1 B -2016 4 4 A 30 H [ Ultrio plus &4 2% 4 | th 2% 2 A Ao Ml (K %
B 254 NAT 4046 KL & U B & Fofn 3 45 HBV DNA ty FH 2k % ; 3t HBsAg—/NAT+F1 HBsAg+/NAT—- 2 4147 & 4 5] %
J Ultrio plus 77 Ulrio #AT2 A ELA B K 1 K EF R, bk 2 F 0 HFEWEF, KA SPSS13.0 AT 3, A
Pearson F 77 & 35 F1/ 2, McNemar test #1472 F M 041, Z58R 2013 4 1 H 1 H-2015 4 12 A 31 H & Ultrio ff & 4&
A 121 315 14,2015 45 12 A 1 H-2016 4£ 4 A 30 H J& Ultrio plus f§ & 47 4& 24 909 17, Ultrio plus t 3 45 NAT 4745 K
B2 K R B K #4 HBV DNA 8 [H B R AR Kk A 1:461 48, 1%F7 1:996, 2 % & T Ultrio #7 1:831.21. 9% %0 1:4 044 (P
<0.05) ; 4 T HBsAg+hr A B A% BL A 1 o By Ultrio 40 0 B 8] B 849 78.2% ¥ B 42 #+ £ 95.8% (P<0.05) , *f T 228
NAT+/HBsAg— 4177 85 # NAT—/HBsAg+4l ff 26 47 A& , Ultrio plus #y 45 tH & 7 4 %1 £ 4% F Ulio(P<0.05) , & Ul
trio plus A% B AS K R x4 A % 3 Xk ofn & o HBV 42 R 9 2% T Ulio; F Z IR & & 32 0y A BRI M 4 A 2 /7 Ao
SR W DL 58 B W L A

K17 . HBV DNA ; i 7 0 & 5 A% B A I 5 A4 W 6 47 37 0
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Efficiency of Procleix Ultrio® plus assay in detecting HBV in blood donors compared with Procleix Ultrio® Assay
DENG Xuelian, ZHOU Yaxuan, GAO Huihui, ZHOU Lu, WANG Dong, ZANG Liang, LIANG Xiaohua. Dalian Blood Cen-
ter, Dalian 116001, China. Co-corresponding author: DENG Xuelian, LIANG Xiaohua

Abstract; Objective To evaluate the efficiency of Procleix® Ultrio plus® assay (Ultrio plus) in detecting HBV in
blood donors compared with Procleix® Ultrio® assay (Ultrio). Methods
2013 and 31th Dec, 2015 and Ulirio between 1st Dec, 2015 and 30th Apr, 2016 were collected, to compare the ratios of

Detection data of Ultrio plus between 1st Jan,

NAT initial reactivity (NAT-IR) , discrimination-positive and HBV DNA-yields of Ultrio plus with Ultrio. Two sample groups
categorized as HBsAg—/NAT+ and HBsAg+/NAT- were retested twice by Ultrio plus and Ultrio and once by companion dis-
crimination, respectively. Detection rates of HBV DNA-yield should be analyzed by Fisher’s Exact test and/or McNemar test
with SPSS13. O statistic soft. Results There were 121 315 samples screened by Ultrio from 1st Jan, 2013 to 31th Dec, 2015
and 24 909 samples by Ultrio from 1st Dec, 2015 and 30th Apr, 2016. The ratios of NAT-IR, discrimination-reactive and
HBV DNA-yields of Ulirio plus were 1:461, 48. 1% and 1:996 respectively, obviously higher than those of Ultrio (1:831,
21.9% and 1:4 044) (P<0.05). The NAT-yield rate of the former detection of HBsAg carriers increased significantly from
78.2% of the latter screening period to 95. 8%. Meanwhile, Ultrio plus also represented remarkable capability in detecting
HBV DNA among two sample groups consisting of 228 NAT+/HBsAg— samples and 85 NAT-/HBsAg+ samples (P<0.05).
Conclusion Ultrio plus having a notable efficiency of HBV detection in blood donors benefits to enhance blood safety compared
with Ultrio. It is necessary to develop reasonable procedure and strategy for NAT-IR confirmation to improve donor evaluation.

Key words: HBV DNA; blood screening; nucleic acid testing; detecting capability evaluation
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R WS OB ARG H 473 %ot A% 1 G 0 AR 48 Hh T Bk
Procleix® Ultrio plus® assay ( LA # Ultrio plus) 42 Procleix®
Ultrio® assay (LA FFK Ultrio) A ATAR P2 i, 308 158 o ) 5 B
IR IR ARAS Ak B R i 25 A9 R (HBY DNA AR, M
5 HBV DNA [ 1 AE J1') o 1208 0 Pk 3% 76 3 0L 77 A
(BRI P 3 e 2 A S ) A ) Sl 4 18, A bt B 2015
4 12 ATFIR I Ultrio plus 37T MLV O A, J2 [ N i 08 1]
(5283 — . PR AT Ultrio plus 1 Ultrio 2 A% A K6 i {4
FRYEE BB A O 2 LR AR AR A 1 Ei S AR L %o i
X Ultrio plus 19 HBV £ 13 B8 A T00 574l BRARAS 4R
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1 #M#EFE

1.1 WEFSATRAYTE SR FH I3 2 G I R A R Tk AG: ] e st
AT B B T A AR R DA S W SC R [ 6], MK S b
TAERGOLED 1 R R A IR R IEAT AL RRIKAS . 1) HBsAg
~/NAT+IY 1% . 2 Flr HBsAg ELISA 334G 0 44 T8 B2 Ik ( S/
CO< 1) (EAZRRIRAS 52 7 5 2) HBsAg+/NAT - (4 75 16 - % 2 il
HBsAg ELISA R0 3 24 5 i M (S/CO = 1) (A% R I K
TC RN R AR SR FH Ak 2 & 6Tk HBsAg (R 1) Z I, &2
A5 R I i A HBsAg+/NAT-"")

1.2 FARRESAE  PrASRIET 2010 4 12 H -2015
AF 12 HEREIAS A% B o 3, A I 3R 45 B B 5 m
MEARAS T2 DNA AT RNA B89 b —20°C 25 AR AF
G UUSE HBsAg—/NAT+ L3 A7 4 228 15, HBsAg+/NAT-Ifil.
HArAs 85 13, KATE R T Rl R B G B L (1 200
gx2 min) YT,

1.3 USR] HBsAg WS iR . B 1R A | 38 B R A/
RS  BTRAS ML) . B K cobas® Tagman MPX test ( LA F i
% Tagman) (3£ ) , Ultrio £ Ultrio plus ( B KF]) , # [KH b
R HBsAg (2 M) Rl 7 (& H) |, BT 370 34 kit
Rria 3 76 A SO N, Evo IR (R ) | Wy %45 JR 45
FAME24/20( Bh4) W25 /R0 STAR IRFEIZ % (B 1), B
cobas s201 #ZRIGI 2255 (£ ) , 3% 375 Procleix TIGRIS #%
BRI R G5 (B KF)) , B 1K cobas e 411 BLAL2ERG(ER)
1.4 HRWELRWN REERHE e AR H Ul-
trio F1 Ultrio plus 435 47 2 YR E B WA B 1 WAL,
A AR A IR 1 BT T 1 BN SR b A BT

AN A DL+ R A I R0 4 ) 45 AR
B R T RREE  ARA ) R A A R AR A, DA =" R
1.5 FdEgoT544  FIH Shinow9. 0 434831 2013 4F 1
H 1 BH-20154 12 A 31 HI[A Ulwio A1 2015 4F 12 A 1 H-
2016 4£ 4 A 30 HIA] Ultrio plus HY S AF 50, HiZ% B2 m
N :1) HBsAg+/NAT- . HBsAg UGR4[S B EL NAT JG 5
£,2) HBsAg+/NAT+. {E— HBsAg 7 2 B ¥ B NAT J I
P£;3) B4l NAT+. HBsAg BURF ¥ JC i H NAT SR 1,
Bk NAT WA 20 ¥ ( NAT-IR ) , 28 % Hi 96 W] 7 /1: HBV
DNA+ HCV RNA+ HIV RNA +H1% G 5 J6 52 0 1k 4 i 4
W RIFHSEHER P SPSS13. 0, 35 ] Pearson K7 K3 %} Ul-
trio 1 Ultrio plus [A H 28R 5 0 B8 AT LU s 2241 1 LU 3
SeARUR ARG , PR TR A T TR A R 2t SR 4 T X b
% McNemar Test, # P<0.05, W2 R HAS 52X,

2 R

2.1 Ultio plus F Ultrio MR iATZS R ILEL 20134F 1 A 1
H -2015 4£ 12 A 31 HIA] Ulrio A FRA 121 315 43,2015 4
12 A 1 H-2016 4£ 4 A 30 H[a] Ulirio plus #fi #5454 24 909
15y o Hir Ultrio plus 19 NAT-IR K3 (1:461) BE =T Ul-
trio(1:831) , 25 1Y 1. 8 fi5(P<0. 05) ; Ultrio plus Y451
ol 48. 1% W W] 5.5 F Ultrio 19 21.9% ( P<0.05) , % 2.2
% ; Ultrio plus X T #R AT TP A4l HBV DNA+94G 32 (1 :
996) ZJ2: Ultrio( 1:4 044) [ 4. 1 f5(P<0.05) , %FF HBsAg+
BIBRAS, Ultrio plus A% R SR PEAS A i Ulerio A6r 0 Asf 7] Bt
) 78.2% (93/119) K I & Hb #2 % & 95. 8% (23/24) (P<
0.05), L% 1,

%1 Ultrio plus F1 Ultrio X HBV 25 (850305 L 45

o HBsAg+ gl NAT+
R 1B o AL ATe NATAR NAT %A R TR
HBV DNA+ HCV RNA+ HIV RNA+ (%)
Ultrio  2013.1.1-2015.12.31 121 315 26(21.8%) 93(78.2%) 146 30 1 1 21.9
1:4 666 1:1 304 1:831 1:4 044 1:121 315 1:121 315
Ultrio plus 2015. 12. 1-2016.4.30 24 909 1(4.2%)  23(95.8%) 54 25 0 1 48.1
1:24 909 1:1 083 1:461 1:996 0 1:24 909

1 : Ultrio plus %1 T HBsAg+/NAT+ NAT-IR ( NAT FJV SN ) FIEALE HBV DNA (9 H | 55 Ultrio #H Fb X2 {2051 4. 077 14. 072 31. 444 | 14
7 P<0. 05; Ultrio plus 4§ HBV DNA A9 515 B il 7% T Ultrio X = 13. 108, P<0. 05

2.2 228 fjy NAT+/HBsAg—#R 7 ¥ Ultrio plus 5 Ultrio & 4
ZEIRLEXT 228 iy NAT+/HBsAg—ARAS 4510k H F 3 MR
KA R PR 2508 1 4, 35 1 412k Taqman #5519 55 473
FRAS, 85 2 40 Ultrio #5419 141 4575 45 3 2H 4 Ultrio
plus K 19 32 3F5r4, Ultrio plus B2 A G R h 54. 4%
(124/228) , W1 . 5 T Ulirio B4 5 K B K6 H 3R 41. 2% (947
228) (P<0.05) ; 45 43 40 W9 S K 45t 2 Ulrio plus 335 T
Ultrio, HAA 1| AR EA G245 L (P<0.05) , Ultrio
plus R AR 1 40 ( Tagman B 55 I FRARE) H Ry 50 4y
FRAS(90.9% ) , Ulirio RIHG Y 36 3 (65. 4% ) ,2 F Bk 1 Z 14
1 3 i X TES 2 HARAS (Ultio 461 ih 1Y 141 b5 4
21) ,JGiE Ultrio plus i J2& Ultrio HH RN 3 4R
(37.6%H129.8%) , W2,

Ultrio plus #1 Ultrio 34 24 JG /2 N 1 19 bR A8 2845 99 4y
( Tagman 4 14y, Ultrio 46 1 85 14y, Ultrio plus ¥ 10 £7) ,

Y598 5 N P B AR AR 89 47, Ultrio plus +/ Ultrio — 35 453, Ultrio
plus—/Ultrio+{X A 5 4y, 30 4 X 46z 00 25 5 1) 4 ZE TE X Ll 488
(McNemar Test) MELE] 1.2 21 LK S ARBRAS A 46 0 25 SR 34
IR Ultrio plus M4 H 8 7 B Z AL F Ulrio (P<0.05) , %5 3
PR PRSI SR A3 AT 2 ) AR ABORE R He AR, UL 3,

< 2 Ultrio plus 55 Ultrio % 228 {5 NAT+/HBsAg—FrA 1)

Tzt
NAT ¥J i i P NAT S A 45 4

o VN Ultrio Ultrio plus

(A 5 -+ BER(n) - + KHER(%)
141 Taqman 55 19 36 65.4 5 50 90.9
24 Ultrio 141 99 42 29.8 88 53 37.6
341 Ultrio Plus 32 16 16 50 11 21 65.6

A1t 228 134 94 41.2 104 124 54.4

1 : Ultrio plus F & AG ARG H 3R AN 1 41 B9 H 3R 8 280 F Ultrio X2
{H 53514 7. 910 .10. 446, 34 J5 P<0. 05
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% 3 Ultrio plus 55 Ultrio X} 228 £y NAT+/HBsAg—brA< Y
SRR LR

NAT W 4R 57 1 NAT & 45

BIRR  dRA Ultrio Plus—  Ultrio Plus+

(%) (%)

14 Tagman 55 Ulirio—  4(7.3) 15(27.3)
Ultrio+  1(1.8) 35(63.6)

22 Ultrio 141 Ultrio— 85(60. 3) 14(9.9)
Ultrio+  3(2.1) 39(27.7)

341  Ultrio Plus 32 Ultrio— 10(31.3) 6(18.8)
Ultrio+ 1(3.1) 15(46.9)

&t 228 Ultrio— 99(43.4) 35(15.4)

Ultrio+  5(2.2) 89(39.0)

¥ : Ultrio plus 1 Ultrio X FRAS B4 1 200 2 2HARAS ARG I, L 2%5
K HH McNemar test Bt 4 HC 38 A 2 2 1k 22 5 X2 {5 43 9] 104. 682,
5.026.77. 888, ¥4 P<0. 05 ;3 2L RGN 285 A —BHY 2 A4 brAs
B2 FNT 10 R4FE McNemar test BT AR BOR DG Ho 4L
2.3 8517 NAT-/HBsAg+tr4 /) Ultrio plus 5 Ultrio & # %%
WX 4T 85 iy NAT—/HBsAg+F5A<, Ulirio 46 HH 17 43
(20.0%) ,Ultrio plus #& H! 58 ) (68.2%) , Ji # S R
FEETHIE (P<0.05) o Horfv 40 bR AR 45 3R — B (3B
P 1S 4, YT B 25 1) ,2 4% Ultrio plus—/Ultrio+, 43
£33 Ultrio plus+/Ultrio—, *fF Ultrio A& BE & ) 68 I FrRAs,
Ultrio plus 3 43 43 (63. 2% ) , 1%+ T 27 453 Ultrio plus A4
HIFRAS, Ultrio [ REARS H 2 £, BEXT LA B E 2R, Ul
trio plus $£F Ultrio( P<0. 05) , W3 4,
#4851 NAT-/HBsAg+HrA Y Ultrio plus 5 Ultrio

RREE R L XT (n,%)
Ultrio Plus— Ultrio Plus+ At
Ultrio— 25(29.4) 43(50.6) 68(80.0)
Ultrio+ 2(2.4) 15(17.6) 17(20.0)
A1 27(31.8) 58(68.2) 85

# : Ultrio plus X 85 f/ NAT —/HBsAg+45 7 (1) & 46 4 R 0 v T
Ultrio X% =40. 108, P<0. 05 ; 5% /Tl McNemar test #E4THC % H 48, &t
AW B 255 X2 =5.398, P<0. 05

3 itig

R TR RGN A A ML 980 075 5 v 94 I8 P X6 T 88 86 L 94 22 4
PR LT BT E B, SR, Bl A2 K ) 2 A0 1) R W e
ORI 2 Ik B B IR L B A (B AN RE T R 1A TR
WIVK B (NAT-IR ) 25 5 18 K f 388 Jm 26 % T o il 25 28 1) 1)
FE A SRR LA R L A% 0 A LA B ) [R5 3 B T A 24 1
BRI xR AR BRI E HBY R b, 5
HCV HIV AR A% I HBV B 5% i I A XU A6 IR T
IR B 2 BTG L T 5 G218 A LML T 2 T3 (HBV & JE
H92.6d, KT HCV (1 14.9 h I HIV 20.5 h'') | H 215k
A TR MRSy AR S A OB 78X 21
9 T 2 TR B B A TR A 2R B LA A 2 A
TG I AR A R AP T S A R

Ultrio plus & Ultrio BY40f 07 5h , LU JE F 30 T —Fh & 4
AR v 8 9 AR AL 03 ( B AR B SRECR ) | 38 o s
JRE TR RES AU R TR B 195 T8 A% T 114 R MR AR 280, LAk 5]
WER AR AE B B A BFSE R M Ultrio

plus ARG T R AHRE LY Ultrio A 88Ky L4510 (B i
BiiE /R T Ulrio plus XF HBV # i HERER IR TR E 5
HBV JEF R —E AHSEE " FEAH JEAR o ik i AR
HBV AT R R G , AR5 X T Ultrio plus 1
Ultrio 7ERGfE 2 AN (A1 B (A B ) By ML I A5 508 (% 1) .
Ultrio plus A% NAT-IR ¥ H 3 (1:461) H Ulirio(1:831) 4275 T
1. 8 %, HUS B2 H Ultrio 4 21. 9% #2 E5 % 48.2% (2.2 %),
WML ) HBV DNA A9 R 32+ = Ulwio 19 4.1 1% (P<
0.05) , Wt AU AE] 2 fF M TR FRE MR AR
LK HBV JEYL L C BUAI B B 32, WL B R C B L 5%
WA B 2 H g e n . AL T v I Pt 9 A< A A 0 R
LXK LL HBY C AR 3 AR EULL B B3, 2 #ilX
HBV DNA £t 14 22 5I4R 7 2 5 A [/ 9 HBV £k DX #8423 A1
AR,

Z RN R AL 129, 55 HBsAg+1) HBV JRYLA
RETE ML At HBV DNA | I 384G 0 A 25 s B — 2 L
filfY) HBsAg+/NAT-1" B EYF, A7 1F HBsAg W &
WRFE A0 TR 3K, SN % BEUS K 31 HBV DNA, #%
TR Ko A 22 1) SRR AR 5 | 7% HBsAg+ 46 i1 HBV DNA H#R
ARl | )R 2ok, F 1 AR LEHE B8 Ulio plus 463
A (] B AE HBsAg+hrAS FPke: H A0 42 i 527 1 L i R Ulrio 452
WS ] BEY 78, 2% i 35 4 /&1 2 95. 8% (P<0.05) , 7] S Bt i
Ultrio plus HAG & 1) HBV # REE . S5tk [EIE, %5 T 85
{5 NAT-/HBsAg+FrAs A% FR TE B Al (3£ 4) , Ultrio plus Y
it A 68. 2%, i Ultrio S HRAUH 20. 0%, B 2 &
IR HBV DNA 1y 15 344 5h, Ultrio plus FRAHUKS 4 HBV
DNA+RAS 43 43, 5 B H 1Y 86. 0% (43/60) , Ultrio H4H A&
W2 ) RO R Y 3. 3%, RITCIS 2 K HY SRAA 2 A
ZE 1943 25 B X H R, Ultrio plus HREL Y Ultrio EA E ALY
HBV DNA BB ( P<0.05) , HASH 25 drAs 2 %R
Kl RN TC IR R, BT UL 85 £ HBsAg+/NAT - [ 5
A S HBsAg ELISA XUGRF SRz M J5 28 HBsAg HL k24 &0k
TRy OB AR AR AR T HEBR I B B T R ax
TRHETR T B A% IR A I AT 75 3E — 25 i va LA 0 R A 1)
WA A R A

FEXT 228 {7 NAT+/HBsAg—hrAs i) 2 A (% 2) [
FET] LI F] Ultrio plus B &AL R H 2 (54. 4% ,124/228)
B & T Uldo 1) & K B K 3R (41.2%, 94/228) (P <
0.05), HT I 228 £ NAT+/HBsAg—-#rA K A T 3 MR
o A 7 %) O 2, 5 45 A% R G T A4 K 228 3 AR AR 43 K 3
A, ] LIS B — A B IS X T4 1 41(55 1) Tagman
K AR A4 ), Ultrio plus AT H 50 143 (90. 9% ) | Ultrio £ H}
36 43 (65.4%) , B & T HE 2 A SRR H 2 (P<
0.05) , B Ultrio A1 Ultrio plus X 53 — K& 44K & Taqman & H}
PRAS Y K 2R B = X A B R R AR R B R R
Tagman Y5 Ulirio/ Ultrio plus S S AN [ ARG I A 22 , kA
225 R SR AFAE (B i 7] —# M 4A& 3R Ultrio/ Ultrio plus X /S [7]
RFARAS AT 0 T A A, 235 SR ) 14 2 S SR R A AR R B
TEAEA WO AR RTI ™ Az T SRS ]2 B LR U B A, 1 R 2R oK
[ RAY . TR 2 B A HBV A8 77 78 M = 1] ST,
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TR A IS A LSRRl AT AR 1
HARAR AT T 55 2 41 Ultrio Ml Ultrio plus 46 HARAS (4351 A
32 Fl 141 ) W] BE S A A B B A 2, A X — R
o B B R MR e ) LA A . 5[ AHE
FE3E T McNemar test X It 2 Ff e I 44 3% ] AN — 34025 R i) 22
SR R 1 2 2H K SR FRAS T Ultrio plus [ EAJH0AG: HY
YU T Ultrio (19 584G 1 38 (P<0.05) (3 3), Me-
Nemar test 7] BT AERA S B Y Ultrio plus H Ultrio HAEWEEN
HBV i B8 7 . 5 3 415 KA TN 25 SR A — B brAs 822 A
JNT 10 TAFF4A McNemar test B FH 45445 (B BE M UL-
trio plus FAPHAS 1 AUARASEL (6 ) iR T Ulrio (AL 1 £3) & i1
A B LR

EAERE R REEL T Utrio plus A1 Ultrio 4% 2 3 42 I K&
£ A 1BENRE S A 99 15 NAT+/HBsAg-brAs TGk i
MR, FAFIEILA 4 4 Taqman K 1 ARAS (FC % HERR
R 1A 2 2 S AR R AL ) | S 7 P AR AR T 1k 22 ) o 5 AG: D
eI NEZE SRR TRI A 95 4y F 52 TC S b A 2 8 ) Ry
B3tk ZAAAARTT L, AR IR B PRI R S 14 il 4%, 1H
AHICHR I A FEAS BE 52 2 HERR HBV R YLny nl fE, Weusten' )
S5 BOE AR T DAL 7 1] HBV JR e 2% B XU 1Y B 9 15
2 BV SR R U 555 19 Ultrio plus RS 7 28 H 8 & 4G
W8 YK TE SR AL , B 100 JT 4R M5 A 10-12 48
HBV B (14 A . T T TSR & 1 57 A% R A ) 44 2R 3
A 17 B b, 22 Y R SRR DN AN BB AR 3 4 AG i 1) B 1 [ I
TR WA ST SR 00 S A B M A8 o I BAR A 74 X
WK, BRI, 7E R o 2 SORE 1 ol 57 A R Ao T e R A5 1
IV R FR AT BE 74 SRR E I T Jr i (AR T i e
WA YR R R OR SR | [ R R A E S
PR AR o R SR (A5 I 375 e 8 S92 RV IR i 28 1) R B A
W), 25 5 8% B A0 s SO PR R 1l 38 AW 9 40 7, i — 20 58 %
R M2 Al 7E DRIE M9 2 4 1 BT B2 T 98020 R A0 2 1f Y
Wk,

2 % X #
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JCEERR LA HIV A A0 = B B 20 A

EImAE bR M AT Z (R MR AR AR 350004)

WEBH A BB R HIV G R 0 & R VT IR 2R, 8k & HIV R R 5 f & 943 A U3 A 3R
B ARG BAE X FE, iR XP2012 4 4 F 16 H-2016 47 6 F 30 H %53%%‘@?& oG Bt 344 515 4 HEAT A
HIV ELISA # NAT #30l , #7-HIV ELISA & R # 0 ( 5% ) HIV RNA R 4 % HIV #3F 5236 £ #3F, WB # 3 b 47-
HIV [A £ E HIV RNA R Bkt & £ SRt 55 5, /T JTBAAR 0, S8R o 70 0 & 340 ) ik ot & HIV 50 E R RE
361 ], HHH-HIV ELISA X 5 4 JF HIV RNA R 52 98 ], WB #i-HIV #iF 45 % % [H ¥ 90 ], $i-HIV 1 %
S JE K7 8 15 4t-HIV ELISA T 5B {2 HIV RNA KR 1], WB 40-HIV B 3F FI P ; §0-HIV ELISA SR 4 {2 NAT
BB 262 ], WB Hi-HIV #iE 45 R A4 259 4], 4u-HIV £ # 2 & k% 3 . H-HIV #1E P B 91 2
WB R B # A 4 HIV-1 &, 29 4 AR B ki #,10 & A, EF 7 4 FAMM &%, &t BN Kb
HABF HIV S Ll 1 A G £ HIV RNA RN 0 3 # 2 ko & HIV R R A B 808 o 45 53 1 R H NAT fo
ELISA Bk & & AR U, DA B V3 BA 5 8 66 45 R I ikt & 89 ikt AR R oot 7 %2 2

RERIA : kL S HIV B A, WB SR 3 AL V3 BA

HESFES R446.6  NERFRIRAE: A XEHS:1004-549X(2017)8-0901-03
Voluntary blood donors HIV Testing and regression analysis WANG Limei, CHI Quan,LIN Shou,HE Xiaolan. Fujian
Blood Center , Fuzhou 350004 , China

Abstract: Objective This study aims to analyze the results of the screening and regression tests on voluntary blood do-
nors for HIV detection and to provide data support for screening, verification and reentry strategy for blood donors. Methods

The donated blood samples were acquired from Fujian blood center, dating from April 16th, 2012 to June 30th, 2016. An-

ti-HIV ELISA and NAT tests were performed on these samples in 344 515 cases. Anti-HIV ELISA reactive and (or) HIV
RNA reactive donor samples were then confirmed by HIV confirmatory laboratory. Donors confirmed by western blot (WB) as
anti-HIV negative and HIV RNA non-reactive will be considered valid to rejoin after six months.Results 361 donors were
HIV reactive. 98 out of the 361 were confirmed anti-HIV ELISA reactive and 90 of which are determined positive in the WB
test while 8 cases lost contact with the donors; 1 sample was tested to be anti-HIV ELISA non-reactive but HIV RNA reac-
tive; 1 case was confirmed positive by WB; There were 262 anti-HIV ELISA reactive but HIV RNA non reactive cases, and
259 cases were confirmed negative by WB while 3 cases lost contact to the donors.In 91 anti-HIV reactive donors , the WB
response band type was HIV-1. 10 out of the 29 returned blood donors were allowed to rejoin, 7 of which were considered eli-
gible for blood donation.Conclusion The HIV infection type in blood donors in Fuzhou were mainly type 1; HIV RNA tests
are highly specific to HIV infected samples; The combination of NAT, ELISA screening tests and reentry strategy would en-
sure the donors’ right to donate while maintain safty requirements in blood donation .

Key words: blood donors; HIV; NAT(nucleic acid test) ; WB reaction band type; reentry

2010 A7 [ 1M 6% 07 25 SR ek & A B KW el B2 S AL
TRARZ AN, AR ICHRE TH I %2 4, AR i) 2 74 91 i A a1 4% 3L
R FAERE Y, HWEE MR 02012454 A 16 HFF
RIENE I AR RR A I 22 458, %t B 45wk it % HIV 350 H 35 2%
Hi-HIV ELISA DL K BN 5 A% R 6 k166 45 i s ], AUk
2016 4 6 H 30 H T K 30 £ 73 461 fik i 5 1l A A, %o He
HIV A6 0 25 5 0 52 A U BAAS 175 e a2t 47 20 A , SR A v ik
1M HIV R A0 A B0 U5 A SR g R (R 0 F

1 MBERE

1.1 ARASRIE 20124F 4 A 16 H-2016 4E 6 A 30 H &%
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A M AT 18-60 2 (T UK I 2 1K M AF % )\ 55 % 4k
K3 60 25 ) B TCAZER ML IR TR A PRAS 344 515 13,

1.2 FRAAbEE ARAS B EF AT B A 5 mL I3 2 A
BB BH 8 mL BRI & 1 32, AR AN Tk
£ 4 h WESO  BRAR 2-8°CIR-AF , REESS 72 h 58 UGN

1.3 X#85ik7  $Hi-HIV ELISA: 2012 4£ 4 A 16 H -2016
46 H 30 B AEERRENE 4 18 HIV ELISA 35K
W HIV PLIEPLA 2016 4F 2 F 24 H-6 A 30 H¥mdtm 75
ZRA =S 4 AR HIV RFIRN HIV HURBUA, NAT. {474
PEITF Grifols A 7 A2 7 1 i A 50y HBV/HCV/HIV KA K
3R 048 S0 A I 43 A 3R], STAR 4 Sl inAE & (Jis -
Hamilton) \FAME 4= H gl 4253 #7{X 2% ( 3 £ Hamilton) |3
ERTRARI R 5 (PEEA Grifols) o
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L4 Jiik BU-HIV ELISA I 38R0 49 Uk s 7 1 , 847 BUFL
B AT 1 FLE S RN MRS HIV B S50 28 B9 ; NAT MK
DA UR SN S, %0 45 SR Sk HIV RNA S B P % HIV
UE S 06 28 B UE 5 LA AR 2 07 P I 948 350 26 4 A/ i R
95 TSI 4 1 0> HIV OB IE S5 56 22 R F S B2 EN 3l v (WB) 3fF
FFPU-HIV BfE, {X HIV RNA W] 5 51 52 iy P ik i 25 38 e
WM. 47-HIV ELISA JEJ B HIV RNA S B2 1 ik 10 3% 78 1k i
Ja VR 2 8 10 AA 1A AJEERE 1A A 750-HIV ELISA
FTNAT 38 BRI

1.5 WBHIFRB LR EbrE Y 1) Pi-HIV-1 Bk (+)
(FBFFE LT 2 ShrifEn HAHT-HIV-1 BAME) . OF A 2
2% env 77 (gp4l F gpl60/gpl120) H B, B E /D 1 4% env 5 Hl
P24 A B QFF A 3 ) A 3 At Y BH M ) e A% 1 R
HE, 2)PL-HIV-2 ME2E P (+) (EIRSFE LT 2 KARiE) .
DZFEDA 2 7% env iif (gp36 Fil gpl40/gpl05) ; QFF G171 &
AL B B SR FBR v, 3) BE-HIV B (-) - EHT-HIV
FRSePEST . 4) BU-HIV RHGE (=) A PL-HIV £ 4400, (1
AN 2 B E AR

1.6 EBNAKARME  WB #iE N Hi-HIV BA4E H ATV RNA
JCRL IR 1003, 78 Bk 02 AT, AT BT B bR AR 32 17 -
HIV ELISA F1 NAT #:0 , HT-HIV ELISA F1 NAT ¥4 76 5 b 1

R AR VFUABA  35-HIV ELISA S M NAT J6 522 , kil
BN FER PU-HIV ELISA TG/ WP, NAT %5010 455 54 HIV
RNA 2 sk 4 B HIV RNA 7] 550 52 57 v ik i
HEFTIE ERA I

2 HR

2.1 MR HIV B EAIES 2012 4E 4 A 16 H-2016
4F 6 J1 30 H Jo A2k i 5 i i i 2 e 1 HIV 300 H e
361 1], H:rPHi-HIV ELISA JRPTEE 3 HIV RNA S 98
Bil,1% 98 Bl WB Hi-HIV #J U B iE 25 51 R B2 86 1, ANHff &
12 ), SPUARATHE 12 BFF7TiE 8, P8 ER 0 4 6] FH R
Kol $5 Pi-HIV ELISA R PEAFF HIV RNA SR PE, B -
HIV FRRBAIERA M A 8 #1261, R Ui iy Ferbr 2 461 3 Al B2
SRR AR A HT-HTV BUEFH M, HU-HIV ELISA &0 P:{H
NAT JE it 262 4], % 262 il WB HT-HIV #IUHIE 45 5 /1
P 246 B, ANHHE 16 B, XHUEATIE 16 BIHEITIEES, -
HIV BRRBEIEBAYE 13 6], br-HIV R E 5 230 3 1, (% 1)

PU-HIV ELISA JC R PE{H HIV RNA S 1 4], WB
PL-HIV IR BAIESS SR B, Kb izcik i 25 72 Eemik i s 1 & .2
A A 2 A A TB D, Bk 2 A WB Pi-
HIV #iEHME (£ 2) .

Fz1 2012 4 4 H-2016 4F 6 J] 30 HkIAE HIV 31 H K0S 4 (n)
HIV $) ELISA HIV RNA WB i EAF WB L P,
S SRk S BH ANHiE B PR BT
2012 4§ 47 18 18 17 1 17 1 0 0
29 0 0 5 24 0 4 1
2013 4F 102 24 24 21 3 0 1 0 2
0 1 0 0 1 1 0 0
77 0 0 6 71 0 6 0
2014 4§ 88 20 20 18 2 0 0 0 2
68 0 0 2 66 0 2 0
2015 4F 65 24 24 19 5 0 1 0 4
41 0 0 1 40 0 1 0
2016 4 59 12 12 11 1 0 1 0 0
47 0 0 2 45 0 0 2
it 361 360 99 86 28 247 5 13 11
=2 14 { HIV RNA 57 Pk i 238 s v R 3 20124F 4 A-2015 4F HIV AU AR VA BAAA I (n)
oulngiy DUHIVELISA 440 HIV RNA WB H IiE HIV ATUER I BA IEYNZS YA BAJ ORI
’ ST AGIN 25 K 2% 17 L. ([ N3 Hor sk o HIV Il BRI 25
IR LA S0 JC JFa A R Bgc EC ROSrE CRBIPE ROiPE RO
kI E 1-2 J& SO St B 20124 28 3 2 1 0 0
mkILS 14~ H S S T N 2013 4 77 16 11 5 1 3
gk g 2 A SN S [ 2014 4 68 6 3 3 0 3
2.2 HIVIHIFAKMEN  #1E 2015 48 12 A 31 0,4t 20154 41 4 3 1 0 1
jSan 214 29 19 10 1 7

214 (LRI AT A T BAARASARE , 47 29 42 Bk It 5 2 wik 1L 2} 4F
JEHEAT T VA BRI , For 19 475k ELISA SR PE NAT JE 2
NEPEAREIABA , 10 ATk A ELISA JoR WP NAT Jo i
PEARVFIHBA, FRAFITBABEAE 1Y 10 ZEkILE , B 8 & kS
Joek i, JHe A7 TR A 0BG DA, 1 R i i VA
Pi-HIV ELISA Uit NAT Jef it , WB B i i 48 B o (%
3),

2.3 WBHAGE R B0 BU-HIV 83 P 1 91 &k
M H R env S 4065 B8 ALK B 3R e, gpl60,
gp120 gp41 ¥4 100% 5 pol FE K it 2 [ i 1A PR 2643 5
J& P66 4 100% ,P51 7 90. 1% , P31 4 90. 1% ; gag H:1H 4 i
BB BB AR, 43 32 P55 K 36.3% , P17 4
81.3% A P24 Bk 100% (£ 4),
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R4 91 NIPL-HIV BIUEBHE R R3] WB A5 515 4 (%)
env FEH pol FEH gag A
" gpdl gpl60 gp120 P66 ps1 p3l P55 p24 pl7
P31 S 9 9(100)  9(100)  9(100)  9(100)  8(88.89) 8(88.9) 4(44.4)  9(100)  7(77.8)
5 82 82(100)  82(100)  82(100)  82(100)  74(90.2) 74(90.2) 29(35.4) 82(100) 67(81.7)
(%) <45 81  81(100)  81(100)  81(100)  81(100) 72(88.9) 73(90.1) 31(38.3) 81(100) 66(81.5)
>45 10 10(100)  10(100)  10(100)  10(100)  10(100)  9(90.0)  2(20.0)  10(100)  8(80.0
Bl 91 91(100)  91(100)  91(100)  91(100) 82(90.1) 82(90.1) 33(36.3) 91(100) 74(81.3)
3 i RNA TGS PR 1 e AR JF I ARSI, A< Hhuls 2012 4F

A 2012 4E 4 A 16 H-2016 4F 6 A 30 H kM Jo£:
MR 344 515 ], IBTRATAS K 02 HIV 350 5 R M
A 361 f4],, Hid HIV RNA S 7 PR E T 99 ], Bl 2= 2 U5 Y 8
i, HAx o1 B WB HL-HIV i 3iE 35k BH 1, BHAMEAF & %0
100% , HeHr 1 4 4 Ht-HIV ELISA % 13 (Fi-HIV ELISA JC&
NP HIV RNA SRR 1 4)) o X BilH-HIV ELISA % H i
FRIM A FEIB R MY 1.2 JA, WB Ht-HIV #fiEYE ;1 4~ H 5, WB
PU-HIV BHIEAH 2 5 8 8% 2 A A5, WB $1-HIV ik FH M,
AL IHZBIBT-ATV ELISA % 1 MR, 856 FA w2 v
BHIEATREYT , A B T & 3 HIV R . BN 2R IR
T WES AR AZ BRI 5 |, $R1E & BLPL-HIV ELISA % 1
Wk 2 . Hi-HIV ELISA K21 PE 83 360 41, 5 25 % 15
B 3 A4S 357 4] WB Hi-HIV BIE B E 59 4 90 41, B 44:
B RN 25% ., EARIRIEHG 7R ML A HIV 300 5 %8R
RO HIV BAMEATA 282 = T ELISA R, {H IV o 25 v
NAT IR EESE AL ELISA K, ARESE 2 MM T-4% R As: il
TR ELISA AGH0 5t & 49 4 B 5 F i, IR oA NAT 77 7E B
BB X T HIV ORG S #2 i # (PI-HIV ELISA SO ¥ |
NAT FE R i {2 WB Hi-HIV #iiE ) Al HIV R A8 Sy
a2 T BE G A NAT J A, 1 ELISA #30 7] L1 5 NAT
JE ARG A B 4,

91 £ 4T-HIV B iE PHPE#K I 1Y WB 7 B8 B 7s |, HIV
RS 1A, HR L PRk PSS BHPE SRS T ik
M 4R <45 B ki E P55 BIMERE T4 > 45 2k
M3 AR TR A RIS 0 DR BH PE S XA 56, 25 57 a5 T
2N X 91 AWk HIV WB 5 5 enp 3 [ 45 15
ep160.gp120 . gpd1 DL K gag FEH GifSEE 11 P24 FHIER K
100% , 55 8 %20 2012 4F P8 2 JR I A9 45 5 env FE DK 455 1Y
HIV-1 HIf8E8R H PR gp160.,gp120 | gpdl FIAZ .0 HE AL
P24 PHMERAE 2 B 485 8 — 30, R HIV-1 MR A
FAZ 0B (PR R IRIE HIV-1 B i b 45 451

2 PA 5 AR 55 56 i 24 A B A Wkl e
WEFE L 2005 4FE A AT THE5ICHIV-1 F HCV AZFR R | 1
TROAL B FNER 10 RS H A TS 5 1), 78 51 H 6 F HIV K i
JO7 PR I U BRI A T R 8 R AR
M BMESTE 2015 45 10 H KA (8 RO0E P ik i 25 J3 74 45 05 A
B (H 2 AR X T HIV K B2 R P R i & 00 051 B I 45 T
1 3AHLET, AasXtF WB #iEd-HIv Bl H HIv

4 A 16 H-2015 412 A 31 H , /T VA BRIk 214 05, 1M
£ 2013 4F-2016 4 6 H 30 HIHE, H 29 £ #kIIL#E FA o0
PEAT I BAAG I, I3 BAAS I 4 13. 6% , I3 B 5 P v ik 1fi &
B BRI 25 R 7 81, BRI 20 R A% R R 4 A
2014 AF- Y TE H AR IR Y, BRI T T AR S I A, (H R B
FEACHN B0 00 - DB AT SRS 6 17 1% 235 SR X ik e
SRR TR I 35 2 75 LAY 23 < U A T R AL, 2 T 2 YR
e,

A BRI BAR GE T o3 A 2= I, A DX AR i 3
T HIV YL LL 1 A5 32 HIV RNA 27 P X 0 5wk 1fi %
HIV B IR S B B R B4R e, NAT A 0 A e AR o 16 J
P J7 R RO BN, SR L I AILAS P DAAR 45 224 b e 4 v
DT 45 5, SR eIk E HIV SO bR AR &0 ]
P, RIS SR A I ALFA NAT 25 5 4 1T DA Ry e 32 ool B AN T
SERRASIE AR S o] DU & RS . SR T NAT A
ELISA BEA- i faril , L K 051 A5 W i 8 R 55 Ak 1 25 %) ik 1l
FURIAN M % %2 4,

2 % X

(1] e AR TN T A J , SE0% 6 0 S0 7 7 B B 4 12 W b 1.
2008.

[2] B8, &M, BT, & ok AT HIV K 25 51 2 R v
A3 M. 1L 2R, 2016,29(5) :505-508.

[3] WS, Bca Wk, 2 HIV RNA FHPEARASE BEAG 1 ). th =
4R ,2014,27(2) :197-199.

[4] T35, 75, XA R IIE AR (NAT) ZElk M2 A2 5 B
I 55 2 0 2 v A 18 . o R I 235, 2010,23(10) £ 892-894.

[5] %big, vk, %208 367 4] HIV-1 FIPEREAR WB #iHiE 45 3L iy
T4 KB B I R, 2012,20(9) :2529-2530.

(6] R, BhRE bh$Z, 25, HIV-1 Fl HCV A% FR K I | 1M 38 Ak 5
FR I 5F RS UABAAE 51 (L) . AP B I 4558, 2011,24 (1) .
79-85.

(7] HEEI TS 8R4 B T RS R 2. 2 B R I 5
HIHBAFERE.2 hi.2015.

(8] JHIEY, i 20, T, A5 AR B2 R PR 1 357 05 A2 1Lt 1
FE. P E 2435 ,2014,27(10) :1079-1082.

[9] Sk, mAkEE, Wb B S AL HIV 575 45 i 52 0. I PR
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W FHPT-HIV $T-TP ELISA L 075 2 1255 25 BH P 0 W {5 i) 56 1k

ERAC BERORURA FAURS (VLI MG, TR AL 210042)

WE.BE A 4 F 48 5 (Youden index) %3 % /i 4i-HIV  F1-TP ELISA i 7 i 2 3 7] & 8y [ 0 | BF 8 (S/
CO) R A R IR" i E b B, ik A SPSS17.0 4 iFH E X L it £ 5 KA % + 8 (NCCL) % L 4 41
P R O A K £ PO A IR E A H-HCV H-TP ELISA X 7 K Bl S/CO Bty R 8L 4 3 M R4 B 4 #
[ A BB =( REE+RE)-1], L S/COEAMERT, AEEH AL, L0 & AWEFHRALEERK
AEAGH T S/CO M, SR AT T K4-HIV ELISA A & % 8 1 #R A8 S/COMEY 1, H4 6 Fik
B S/COM#MA S5 i, HA BB HXRA, EHFMHEN S KI-TP ELISA XAl &+, 2 fik A6 S/COENY 1.2 4
RAE S/COMEH 3 F 1 MRFI M S/CO N S 0, A BRI A F A, Fit W E O R S eI
T R L-HIV A1 40-TP ELISA W7l & RGE AR R /A0 S/COZ1(FH KA & A FREHHARME), B
WHALBEERK",

REIA G0-HIV; 5-TP ELISA 7 ;S/CO i 5 £ & 45 B &K KA

HESES R446.6 R311  XEFRIRAE: A XEHS:1004-549X(2017)8-0904-03
Confirmation and analysis of the cut-off value in anti-HIV and anti-TP ELISA Kkits for blood donation screening
WANG Qingmin, FENG Chenchen, JIANG Nizhen, HUANG Chengyin. Jiangsu Province Blood Center, Nanjing 210042, Chi-
na. Corresponding author; HUANG Chengyin

Abstract: Objective To evaluate the necessity of the application of Youden index in the cut-off value(S/CO) determi-
nation and the gray zone range establishment in anti-HIV and anti-TP ELISA kits for blood donation screening. Methods
Data was collected from the project organized by the National Center for Clinical Laboratories to evaluate anti-HIV and anti-
TP ELISA kits by multiple centers and was analyzed by the SPSS[ 17.0] system. The Youden index under different S/CO
value was calculated with the equation where Youden index =sensitivity+ specificity-1. Each curve was plotted with the S/CO
value on the horizontal axis and Youden index on the vertical. Thus the optimal S/CO values were defined as the Youden in-
dex values reache maximum. Results Among 7 different anti-HIV ELISA kits provided, one presented a maximum Youden
index value at a S/CO value of 1 while the rest possessed maximum Youden index values at S/CO values of 5. As far as the
5 anti-TP ELISA kits being concerned, the Youden indexes reaches maximum values at S/CO values of 1 (2 kits), 3 (2
kits) and 5 (1 kit). Conclusion Since the sensitivity and specific of 7 anti-HIV ELISA kits and 5 anti-TP ELISA kits all
reaches optimal when S/CO =1, there is no need to set gray zone range for these two kinds kits evaluated.

Key words:anti-HIV ; anti-TP ; ELISA kit; S/CO value ;Youden index;gray zone range

S0 55 BRPERR AR BRSP4 22 i s ks ELISA 1
ARG & A BHPE R (S/CO) TR Bl B KX, F#
I FE 509%—-80% , B ELISA“ JK X" ¢ B — HAFTE i, Hoi%k
B BRGS0 Bl ELISA K
2R JB R ) AN BT g, S % 2 R A B R W e, < K
DX A b BE M T BEAGIE— 2B PP AE NG TIE TR ATTAR Hh 1 5K
AT I RS 5 0 (NCCL) 8 Sk £H 250 [ P 7 9 I
At 22 O PEAR 00 B o 59 B0, R 2 TARRRAE
(ROC) &k , x5 B Py B i # FHT-HIV $T-TP ELISA {7 &1
BRPE S (T 300, BRI R B 7R ZR B IRIX” B IR

1 MBERFE

1.1 ARASRIE 20154E3 H 10 H-9 A 10 H ¥ EIISA 28

doi ; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 015
AETEIEE MR (1963, 12-) , 3, FARHIN, 35 iy i B 245
FEBFSY, B3 . 025-85411569 , Email ; huangchengyin1223@ 126. com

PU-HIV 0 P AR A 3% 453 () 13 FE-TP J 1 P pm A 793
() 3 DA S AR AR 582( A) 473 : NCCL $T-HIV & PEFR AR
5143 Bi-TP SUSPERRAS 80 173 5 KT LK HoOoHi-HIV S
PERRAS 71 5y, HU-TP S NEPERRAS 100 63, BIPERR AR 49 445 3
648 M D PL-HIV R HERRAS 26 4y, HT-TP &0 MR A
33 4%, AR AS 18 1075 VL IR 48 LR 0o Bi-HIV R P bR A%
33 43, H0-TP B PERRAS 50 43, BAHEAR AR 50 4 10 745 1L
AL HL-HTV RS HEARAS 19 43, BL-TP S HEAr AR 48 43,
PEFRAS 50 177 BIEVLAS M O H0-HIV R N PR AR 30 43,
PU-TP S MEARAS 120 103, BAMEARAS 76 0 5 LA L PO
Bi-HIV RS PEARAS 44 4y, Hi-TP K PEFRAS 50 43, BH P A5
A% 50 4y 5 TG A8 IR PO B-HIV B R bR AR 47 403, $i-TP
JREHEARAS 81 403, BATEARAS 114 473 ; 8 PE T ML 3% 0 -HIV
SNHERRAS 31 457, Pi-TP S AR AR 78 4, B AR AR 19 1775
EL UL OAE-HIV SO PERRAS 8 403 0-TP SR bR A 17
By, BAPERRAS 15 1 ; 35 R4 L3 O BE-HIV SR AR A 48
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13 A-TP SR PERRAS 50 43, BRPEARAS 11 43 S 1l b 1l
YEBL-HIV UM PEARAS 2 0, Bi-TP S R PEAR A 8 44y, B PE AR
A 21 5 FEBHTH H 0 LS Bo-HIV BB PEFRAS 14 143, 5-TP
J AR AR 28 43, BIERRAS 9 473 538 M X Hr O s HT-HIV
REPERRAS 29 173, BATERRAR 50 43 s TINTT M8 PO 3 -TP 5 B
PERRAR 50 173, BAPERRAR 50 ), (FFZE—/9 5 mL 3K B L
FRAS, B A AR I3 ( ACD 5% CPD Hi#E) 58 8 B 10
B, LN 3 mL/ NGRS K <12 h B, FF7E
<=-25CHE,

L2 ARAGEER  BAFRARY 345 %8 NCCL fufbf: & 6k
M R oA, 3-4 3B R B2 5N 3-4 Kl uh
R, FLAAR BAREAS M SR A7 45 FH o ARAR BT LIS 55 (2-4°C)
iz, MFRAS I BTSRRI 7E 6 A~ H 2.

1.3 KT LR AN s e 4 o i > 29% 1
— R &, e 3-4 A AZAGR By i , 2015 4F 11 H
18-24 H I FH 2 70 76 1 sl & A0 000 9% 97 A T4 & _Bx) 1
RIRASMGCOTA TR

13,1 BOPEM BRGNS R AR E 45 M3 506 % (0 AR
S L R BE RIS, 25 SR 5 Sk B e 5 A 65 R g B P e, 2%
TP E R B s A 25 A — 3B, DL 2B = (3 R
2K AFPH 3R BRI ZE B v 4 SRR — R EAR
IS5 RECR 111 B, BRI EMHOFLE K

1.3.2 PPETE AR A R A S R E 1) NCCL il
FHER 2 RN 28 [ R AL 2 BRI s 2 5100 B 89451
Sl (5 FHAE DAV 1L PN 45 i R %) LIS A 30500 AGE I, 241 2 Ao o
R B EERIWHE (S/CO) =1 R BAHE, S/CO<1 K BAHE ; [F]
RS BT KM bR A1 S/CO ., 2) B WA 50 B 46 )
25 L8 Sy B 1 BRIV A Sk PR 24 A S e st B Sk ECRH
ANF) i ELISA 32050046 U 45 SRAS— B NCCL FAcan B A .
(1) HL-HIV K 45 5 R — B0 BT A AR AR 208 20 A 00 % R
(NAT) %00 , HIV RNA BHA: R fe 26540 g B, B 14 B S5 28 1)
B 5 (2) HU-TP A2 AR — B T A bR A E TPPA |
WB(1gG IgM) I, AT — J5 32 460 0 Sy BH 14 B 0 DA Ay BH 1 25
BT BRI 359 A BH A DU A A B 45

1.4 Sl 3 F) R SPSS % 17. 0 43 B ik F0 314k 5k
i HEEFERTE] S/CO H IR Y R AR FR R PR B84
(Youden index) [ Z95F5 % = ( REE +45 7)) 1], REE
= [ FLFAME (B HRBITE) 1x100% , 45 51k = [ B+
(EBAPE+HEFEYE) 1x100% , LL S/CO {8 M kAL bR, 25 F8 51
oE Y T s [ ES

2 HR

2.1 BAPAEBIHE-HIV ELISA 2870 A8 5 £ BH 1 300 o 12 | 4 5
P BB R AR BT BU-HIV A R RN PR AL 453
By, ZRAR I M PT-HIV FHYE 136 43 (& 30.02% ) (BATE 317
535582 Y BAHEFR AR AR B0 35 R B (100% ) . 8 TFAR 1 7
Al ELISA 32 7] (1852 5 23001, 23003 , 23043 , 23081 , 23085 .
23089,23107) /7, A 2 Fia 57 (23085,23089) i 74 (H ) 4
A MR E S 5 T I, HAy 5 A 3 4 ik 5256
ES5 TG (E 1-2,% 1),

100
95
90
85
80
75
70
65
60

~— 23001
— 23043
—— 23089
v —=—23107

HBRE %)

025 05 1 5 B 10 11 11.2 11.5 13 S/CO
1 4 FPi-HIV ELISA R 50) & A 5] A2 s
(S/CO) FIIZBHEEL

100
2 95
< /\__ 23003
= ——23081
am 90 ——23085
K
" 85

80

0102505 1 5 10 15 20 21 22 S/CO

B 2 3FHT-HIV ELISA #idH] & A R 5L (E
(S/CO) T INZIBHEEL
R 17 FPL-HIV ELISA #0052 & A A4 B A W
R S8 e 5

FEM(S/CO) REUE(%)  HFEFth(%) LERK
23001 5 98.41 99.23 0.976
23003 1 100 97.91 0.979
23043 5 96. 32 99.78 0.961
23081 5 97.79 98.78 0. 966
23085 5 98.53 98.78 0.973
23089 5 99.26 99.11 0.984
23107 5 96. 32 99.44 0.958

2.2 @I AIP-TP ELISA i3I A ROC il 28 -5 fe 44 BH 4 )
WHE RSk U R B8 BT B-TP A DU R M
AR 793 1y, S FHYEAR AR 507 43 (& 63.93%) , B 1 286
133582 A M AR A TR AR 56 B o B M. S IvAl g 5 Fh
ELISA %5 (4% 4 23003 ,23001 ,23043 23081 .23016) 1,
B 1R (23043) 7 4 MM KR E S5 T IG5, HoAh 4 Fp
AN 3 A MR =ES S TR (B 3,%2) .,
100

95
g 90 —=—23001
23003

& 85
ﬁ —— 23016
i@ 80 —— 23043
© —— 23081

75

70

65

0103 05 07 1 3 5 & 10 15 S8iCO

3 5 FhL-TP ELISA &3R5 &A% ROC £k
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R2 5 MPL-TP ELISA Rl & i foe B PR B
RIGIE Fr e M2 185

HIEM(S/CO) R (%) FERME(%) LIBARE
23001 5 92.76 97.44 0. 902
23003 1 93.54 93.03 0. 866
23016 1 96. 28 94.13 0.904
23043 3 95. 87 94.15 0. 900
23081 3 93.35 95.01 0. 884
3 g

ELISA i3 €19 Cut-off (H1% 5, W M H . 1)
W EARA T I AR, B Cut-off = 2 8 3x (] H: X BRI 6
{ERYIIME) 52) LLBAPEXT RO R #4(H + 25 TX 35, B Cut-off =
95. 3% (HN) BT A5 B +2s, 3K 99% (HLM ) TR +3s (£
B RKMRF SR X 2 Fhor ik B S E RS
11 B IR T B AHE, T RE 2 S EUR FIHE: b BilAs =) 53)
ZEA BN HR I 6 RE (B + 25 TX 35/ BH PR BRI 3% B - 25 T%;
3s AL AR M i 45 (X2 B A, (H R TG AR 28 M 3 A
AHELIAF ] N R A — xR )

PP PEBORTRR R 4T B PR HR A, 0B 5 8= (R
B+ R ) -1 8 - (BRI R ) B RoR T
J5 ¥ R B PR 5 TR B AR ), B R B T LA 01
ZIA] FEBOE AR LB Y FRATTARE A A A f
LAPAHZE R BRI S/CO 1B AY R BURE T4 S S 4 B 45
B, I LA S/CO {E AR AR AR , 2B FE BN YA, 2l 2R, W
TR APEIRECT Y S/CO A, 1 RV R BB 0 S5 P 3 I 1Y)
Cut-off (H( & 1-3) .,

ELISA 345 HBsAg Fi-HCV 4534 S/CO<1 AKX Ar
A,z PR WB B IERI A NAT KI5 , A 5K R
FRA R ELBH M, I IX 2 N300 H 1% 8 K XA — 2 B E
PRI T I35 22 809206 3 0K IX i B Y BRI AR 0. 1-0. 8, (B2 Bk
(A5 bR T A RIS s 6E Y L FRATTR A NCCL 22
S AR 2R BT PN R I A R0 22 o P AR I ) 15
Sof PR A HT-HIV ELISA K HT-TP ELISA #5371 &%
FE W) S/CO BN LABSIE g 3FAL 4 7 F B ELISA Hi-HIV £
MRF) &b AURS N 23003 F 1Y S/CO B 1 I, KA B985

K (0.979) , HAl 6 FHAF & S/CO EHYI R 5 B, 8355
R 1-2,3 1) s BIEAE 9 5 Fivd H ELISA FT-TP A3
&, S/COEA N 2 ki 1.2 FlRh 3. LK 1
PN 5 B, LA A 2B R B R (B 3,38 2) . Htki
A 28 ] ELISA $T-HIV $T-TP A8 3255 &5 45 55 0 o 19 fe
FEFLE YA S/CcO= 1, JRBINAFI & H B3 5E i ) 8 (5t R
S/CO=1, K AN wh I B A “ IR X

(Bt R fF &R A £ I E T R R
FITE 25 M KA B o | R T R A P AL R A
ATFA MRS  BREITE R P8 LR R Pl
AR ER W P XA R A F A R
RN 3 I 7 SE N T il SN 1 [ - =il
W it sk A 3 N a3 )

2 £ X #f

(1] ZE4 08 45 5 0 2 15 F0 50 d0 A B /2 4 I A 166 e 2 T
FEFAR AR AR A B AR, 2005:99-104.

(2] FEGE, WA, TfA T, % ROC IR AT ELISA #6075 5T 48 Hi
A BH P BT 18 09 8 52 A0 3 BT AL 38 P2 2% 2014,29(8) :826-830.

(3]  BEAHT, BRZFNE.3 Fh ELISA 2300460 I W SR 1 2 P40
R I SR B TR 24 R, 2016, 28 ( 3) :264-268.

(4] TRARE,EEE, TAIE . N ROC 8K i A b1 51 ik
A P E DA%, 2011,28(6) :701-703.

[5] Bsste 2uiAT, 250, % ELISA 7RI HBsAg % B K X 1)
VIR, o E A 2R ,2013,26(10) :1013-1014.

(6] Bbd:, Bedsh, sk =0, 25 ELISA“ JK X 7 385 il At 18 1 SF ik 1fn.
5 MLIBAGHIN 22 4 M PR OR 7 ) 38 SC. vl [l i i 2% &, 2015, 28
(9) :1140-1141.

(7] ZEF, FL0m, D#, %, ELISA J5 k2 WA I HBsAg IR X FIAH
KSR AT P E SRS W, 2014, 18(2) 1290-291.

(8] MRS, WASCHE, AR, 6. Bk 2 ELISA R0k K X5 A< A #i
TE S5 KAk R 8 434 . v 4 1 44 7, 2015, 28 (2) £ 198-
199.

(2016-08-24 Wi ,2017-07-22 &80

AR R

R I WG IR

IR A TT I

(hEHmMZEEYIRL K S .62-186
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- BE
Z T o 1 28 5 0 R ML R~ S e S R PP T H 45 SR

RLH ASK EFA GFE(WARE MO, BFR ILZR 250014)

WE BN RELHRELPTFRUAF, BAEEFARNREZT A, R il Lot maggtt, A&

2015 4F 10 A £ 11 A S nh /& E INSTAND 41 Ry E PR E ¥ 556 5 5 7 T T4 H , 3 L 8 & & DNA Ar &,

J| PCR-SSP #§ 77 % %f ABO ,Rh \MNS Kell Kidd 7 Duffy % £ Zm A8 R Z3tATHEH 2 AR, HER HRHN4
ANDNA AR B AT BN EE B 42 BRIk K .61 5 ,B/01,KEL2/KEL2, JK'/JK® , FY'/FY", MNs, Ccee, RHD
Gen/gene (normal) ; 62 5 ,01/01, KEL2/KEL2, JK'/JK®, FY'/FY®  MNs, Ccee, RHD Gen/gene (normal); 63 %,
01/01, KEL2/KEL2, JK'/JK®, FY'/FY', NNs, CCee, RHD Gen/gene (normal); 64 5, 01/01, KEL2/KEL2, JK'/
JK? FY?/FY® | MNs, CcEe, RHD Gen/gene (normal) , 81 % SH#REERIRAGERTA -, ZHREHRE T H
M [E 2 5L o F A Y KT I E TSR0 B AR R YR T M ORE I R A A B 2 At A A

KR F A FOIE; A UR A T AR

FESE S R457.171 XERFRIRAS A XEHRS :1004-549X(2017) 8-0907-03
Analysis of the results in the external quality assessment schemes in medical laboratories
Jingmin, ZHUANG Yunlong, XU Qun. Shandong Blood Center, Jinan, Shandong 250012, China

Abstract: Objective To improve the performance of molecular detection in the medical laboratory and enhance the

ZHANG Wenjing, QIN

safety level and effectiveness of blood tests. Methods Participated the external quality assessment (EQA) schemes in medi-
cal laboratories organized by INSTAND and genotyped the main blood groups including ABO, Rh, Kell, Kidd, Duffy and
MNS blood group systems using PCR-SSP methods. Results
no. 61, B/01, KEL2/KEL2, JKA/JKB, FYA/FYA, MNs, Ccee, RHD Gen/gene (normal) ; no.62, 01/01, KEL2/KEL2,
JKA/JKB, FYA/FYB, MNs, Ccee, RHD Gen/gene (normal) ; no.63, 01/01, KEL2/KEL2, JKA/JKB, FYA/FYA, NNs,
CCee, RHD Gen/gene (normal) ; no. 64, 01/01, KEL2/KEL2, JKA/JKB, FYB/FYB, MNs, CcEe, RHD Gen/gene ( nor-

mal). Conclusion

The genotyping results of the four DNA samples are as follows ;

The genotyping results are in accordance with the feedback results. Participating the EQA would ulti-

mately promote the ability of blood molecular detection for the immunohematology laboratories, verify the stability of the ex-

perimental system and ensure the safety level and effectiveness of the blood test.

Key words: external quality assessment ( EQA) ; blood group antigen; molecular detection

TEAA ) I YT A | SR AR K I AR 1 2 2 M g R
W, HH AR R i T 2 A6 I 2 5 Ay FE AR Y U s, T LA
T DRGSR 5 5B D Rl i 3 1) M 2B 5 (R AR SRR BRI
BUR B PR R A VB A S e e Y A TR
PEIL T SO0 s TR S 330 ABO 1F R BURFF 6 A I
TR 1A 21248 i 3% T 100 2R T ) 25 A2 A ) g IR o 452
MIEFRI 2 B — R R R, O T 2 i i 8 5 1Y
FEUERE S RGUE RIS T A W28 07 AT Il B4 J iy B [
Sy RIZRIL TR L, I AR5k, 1 B4 03 1 /KT i A
TR a2 3 il TAE# AR S S T M AR S 56 2 1Y
3R 4 AR BT R VR IR PR A T KT Ay I AR i 1
AR BRI AR E ST 2015 4EEE 10 A 6y
FZE T INSTAND ZH AU [ o I 2 5 96 2 2 ) o e A 200
Quality EQA ) ( http://
www. instandev. de/en/eqas. html) | I H 278 W5 S 24 S0

( External Assessment ,

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 016
w BT H AR Z INARE HIRFLF 34 % Bl (ZR2010HMO093 ) 5
AR ABRE(1966. 11-) , 55, FATHIN , 3220\ 35 G 58 1 7 2 B
9%, B 1% :0531-66599122 , Email ; xuqun88@ 126. com

R BCR 5K B 5 R E R B H R
RS T BRI 2 [ R B S 2 AR S L S =
FUATRE A EE 125 bR ) SR H A S8 %, FRAT
B P [ BP0 H AT 0B 20, I 3 [ A R RS e
TS b o 2 [ P00 ), o 4 5 s DA i 100 F) 2 4 1
B LA DX S 6 A D) A R M P o =2 T

1 #R5FE

1.1 BERORIE 2015 4F 10 H % INSTAND e. V. HF%F &
i1 DNA BE7R 4 00}, 405 61.62 .63 Tl 64, By HEAR 30 plL.,
YRS DNA #4732 ( GeneQuant Pro ( Amersham Bio-
sciences, USA ), ZJEHA-20°C vKFRHRAT45 H .

1.2 &% 5 &M E Inno-Train Diagnostic GmbH /3 ] 4
771 RBC-Ready Gene ABO (it *5; S9AP034) . RBC-Ready
Gene CDE (#t5; S9CP116) . RBC-Ready Gene vERYfy (it
5:89VY044) , PCR 1 f#i F§ GeneAmp 9700 PCR Thermal Cy-
cler (2 Applied Biosystems) , 584 ( 2 GeneGenius) T
EHUHL K S

1.3 ik st PCR-SSP J7 40 BT AEAS DNA A ABO
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Rh MNS KELL Kidd P4} Duffy 2R84 R4 5 25 T 2 B4

M, PCR M AKR Bl Mastermix (MM ) JR A : Aqua dest
6 pL, ReadyPCR 3 plL, Taq-Polymerase (5 U/pL) 0.08 L,
BAH 9 pL MM IR AW I A in ARl DNA (100 ng/pL) #r
A L, B BLRF N 10 wlo REIR A 5 Y SR A A
PCR 1% ,94°C i# 2 min,5 MEH:94°C 20 s, 70C 60 s;10
AMEH :94°C 20 5,65C 60 s,72°C 45 ;20 NMEFF.94°C 20
$,61°C50 s,72°C 45 5;72°C 5 min, 10°C {77, PCR =¥ /1
2% S5 NEBHEE FBE FL UK ASI , 150 V,20 min, LIRSS SRAEL4ME
TEEE,

2 HR

2.1 FREHEARIZER AR R &4 1 0 R BiA% R 8 PCR
PR S RS Z X, 25 R, 4 £y DNA A
ABO Kell Kidd , Duffy \ MNS Rh £ 4t T J5 3 K 4 50 45 S 4 ]
-3, 1 H1,61-64 ShrA ABO FEH #4370 . B/01, 01/
01,01/01,01/01; & 2 iR 4 AhAR453 514 Ceee, RHD
Gen/gene (normal) ; Ccee, RHD Gen/gene (normal); CCee,
RHD Gen/gene (normal) ; CcEe, RHD Gen/gene ( normal) ; &

R .61 5 KEL2/KEL2, JK'/JK® | FY'/FY' | MNs;
62 %5, KEL2/KEL2, JK'/JK®, FY'/FY", MNs;63 5, KEL2/
KEL2, JK'/JK®, FY'/FY', NNs; 64 % KEL2/KEL2, JK'/
JK® FY*/FY" | MNs, AR5 5 BT e R 4e—iK,

1:134bp,0';2:133bp,non 0';3:194bp, 0?;4;193bp, non
0%; 5:195bp,B;6:194bp, non B;7:170bp, A%; 8.170bp,

non A?
B 1 A RINERAS (61-64 5 )ABO L 43#
1 2 3 45 67 8 1 2 3 45 67 8

3

frmmmsmass o

9 10 11121314 15 16 9 10 11 12 13 14 15 16

12345 67812345

* %‘H‘(%’%%%E‘H&LQDT%:

T8 8 10 11 12 13 i 164

Pcs?"ﬁxfhl 124|jw 139152 |1:w}12 18 mlzﬂlus 151'{ 15#1“ il ol
bz © 7 O O O |mrn |nma |n|m
FBEE s i |:>a 'ﬂ |Dr‘i | | | IDEII pav  [eora lestc

B2 FrARRNFRA (61-64 5) CDE KK 4375
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 9 10 11 12 13 14 15 16
61

17 18 19 2021 22 23 24

17 18 19 2021 22 23 24

9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 17 18 19 20 21 22 23 24

s« KSR IR A AN 2

MNS1 (W) MNE2 (N MNS2 (S) MNSA (5} DOA) Do(E) Vola Vol
[ £ Dy IS [smwic ] I Sapic | [ amppic aupic ] daabpic ] +
e —) How = =

3 A FRIARA (61-64 5 ) vERYfy 3437

3 itig

ARYR 2 [B) BRI H 52 W W s2 86 = A F AR F
TR IEAT I R TR 4350 R B 7, WA S 06 2 ST Y S A
RYERE R BT , 2 15 AENS MERA A ) 21 40 B 22 1h1 L Fh 3210
MIHR R GG T HEF R ZE R 4380 7RG RS, ABO &

G R E ELREHRE T I A B S A Xk T P
B AP TAILS 5 ABO S B 5 301E 5 BUARF A4,
HEPR SRR B i A B iR RRD B S PR A A PR
A AT RESZ B 25 74 Rh REEAMMGTIR B IR, % T
Del B0 G F- R 2707 15264 D USRS DN AT s 1
i AZIFRIBRG B TR kAT
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M AIGE I R o B ] Lkl S SE L0 A BT 10 3 350 A A2 19 )R
BRYE, 340, FEXs s LA a3 T Jk R U E AT 7 (8
B PREE A0 £, X5 T A o 100 B TR 8 R I B 1Y 3
-Tl—%[ 10] .

L[] 5t 5T H 2 b 48 [ INSTAND 2 U, 7K
EQA no. 235 Immunohematology A, INSTAND J& 1 ASAEE H|
PEAEL, T o B ARG I SE R0 S AR MR IR LGR39~
PRI H 46T 2006 4EFK, 1 AF 2 RN AR AR, Bk
W ANRA, BACHE RAMREIMS S IE, F2E
AR Tt SR R S5 RO ] 2R 5 I S R SR ) 43 A
B A 4RI i AN BT I R 143 F S
MLV 7 R R TR 2 25 EQA Al IR HES:
TR RN SR R RS R T R . H AR A A
FIARSCHLM 228 2 5 ORI 52 280 227 BE ( Royal Col-
lege of Pathologists of Australasia, RCPA) 4141 A9 EQA Wi H ,
RCPA i % i 57 PR Bt F v 3 1R S g 4 4G
Rt AECA N N AT A 3 T A AT . T R ORI
E R MIEFS L% % (NRL) $2 4519 43 74 0 10 B 31 3%
AR T RS R o PR T 21 240 B il 280 e J 56 R 4
HRG I KB 7 IAUEE 7 BEAR S S B s 2

PRI 2 o ] o = ) S 3P 30T AT LA B0 AT 4 o S 6 2
I3 ARG RE ST, PR S0 3 H R N 5L iy B A R,
AL B M D0 S 6 ) SRR R R R LA AR E T R R
BUAFAE AT, PR ot F AT 47 1 A ) 2 S 3 = B 2 ik
B 2 () S P30T H 45 B 2 BRI R, fige e ) L, 4 vd B B, A%
W s PR 11 1 2 4 P AR M

2 % X #
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iR
A WET A 117 5800

AT XXAE A (AFEREME AT BB MBER 1R, B 200120)

BE.BH MR HTARZHCREFAEF RO A AR R MEEZR ASBFWERTERE NS
FE8, Ak HEKRK2016 451 A1 BH-12 A 31 B33t 115 613045 919 I /K 2 W7 000 5 F R B 3% 69 I K 4 i %
BE, AT FME R A B R R B AT L, IF X o O K e R R R o B A R O BEAT BB Y T A
Mo BER 115 A b iy o 890 JIEF R B2 0,81 4] & N A B Rkt 7 RO R o B, 2 76 B A R
i E S BIUEE B 34 BIAR AU E R, R RH BB EHERAEE T LB K, F 8K
Hir o g LA AR B0 R AL G B (0 ) A KGR MG B R (UG HR) B S B F R R K, £ 2 M dirm o7 X 5F
B ER AR FARELFHNE S T, APRAAEM M EL ZRAERECER (LK) WILE, ERF
AEMNEEABRTEFOREFALL, £ A EFHYH M ELEFZ7, L BRI &k 0FH A E
TNEEEZR, EI® CHEFARZEFLEATENMEN, BEREK, B E S Fb R iR K, BARYE R A #EF
R AT & T IR & B Rt % o PR

KR B AR O UEF R R B L B AR

FESES RA57.1 R654  XEFRIREG:A  XEHRS:1004-549X(2017)8-0910-04
Analysis of the formula of blood transfusion during cardiac surgery in our hospital ZHAO Xiaoming, WU Wenjuan,,
YANG Ji. The Department of Medical Laboratory Medicine, the Eastern Hospital affiliated to Tongji University, Shanghat
200120, China.Corresponding author: YANG Ji

Abstract: Objective To analyze the formula of blood transfusion and the difference in donor blood transfusion volume
in patients undergoing elective cardiac surgery, so as to provide some reference information for clinical work in the future.
Methods
surgery in our hospital from January 1, 2016 to December 31, 2016 were collected. The distribution of gender, age, blood

Clinical blood transfusion data on a total of 115 cases of clear clinical diagnosis in patients undergoing cardiac

type, disease type was analyzed. The formula of blood transfusion and the transfusion volume of allogeneic blood components
were studied in a retrospective statistical analysis. Results Of 115 cases of patients undergoing cardiac surgery with intraop-
erative blood transfusion, 81 cases were intraoperative salvaged autotransfusion, including 76 cases with allogeneic blood
transfusion, 5 cases with sole infusion of autologous blood; 34 cases with only allogeneic blood transfusion. The age of pa-
tients with intraoperative autotransfusion was significantly higher than that of non autologous blood transfusion. The majority of
autotransfusion patients had coronary heart disease (CHD) and rheumatic heart disease (RHD), whose operation risk is
high and two kinds of blood transfusion methods were used. Among these patients, the number of male patients with coronary
heart disease was significantly higher than female patients. The patients without autotransfusion were mostly children with con-
genital heart disease. The amount of allogeneic blood transfusion were significantly lower than that of the elderly patients with
cardiac surgery. The average volume of allogeneic blood transfusion had no significant difference among each blood group.
There was significant difference in the average volume of allogeneic blood transfusion among different diseases. Conclusion
Majority of cardiac surgeries need extracorporeal circulation due to longer operation time and higher bleeding amount, hence
the usage of blood is proportionally higher. We should do better in the preparation of preoperative blood, and actively carry
out blood conservation measures, such as autologous blood transfusion.

Key words: autologous transfusion; cardiac surgery; transfusion volume; blood type; age; gender

B 2 e PRI Y7 PP A ) i A 2T Bz — i PR A 1M
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1 BHEHE

1.1 WR®ERE AREA 2016451 A1 H-12 A 31 HA 127
BIRAS BB I PRI W7 i O EF R B3, BB 12 6K ok 4
Ay 8 L3t 115 BB E AT . .0 R 1B 25
TSy 4 ASTRAN, 43 531 A e bR 2l Tk o A BB A0 5 (5
D) DRI A o U R TS0 ( XL ) o R o I (6
955 ) FILCIERE o AR b A (Ao i) £ 3k 81 i, X
YA s o w0 39 1, KOG 35 B, S50 3
1), CoEE 4 1], 81 R 76 BIIRA SR M, 5 ]
AR A PRI, AR AT 07 A i S S A o ) R
HAA 34 4, AR R &R OB

L2 i W20164E1 A1 H-12 A 31 BAROEFA
SR AR E P PR AR | I A4 A AT A MR A, RER
I M 280 AN [R1p o S5 3 109 45 S5 Bl 4 I 8 37 21 400 B K R i
RNV ULVE BE I K B 343 v s 04T [ Bt i e 40 #T
1.3 Siil2#sr#r SR ONE-WAY ANOVA il ¢ /& 56, P<
0.05 HERAZRITFEL,

2 HR

2.1 AFIZEALGEEFARBH WAL T E 115 SR P
O IETFAR B3 v, 81 4 £ 2 1o R AR o [l e =X 1 {4 it ; 34
A N A 1 7 X AR AR SR I, A AR AR
Bk b A BRI S CFRFER 62 2 n=81) FitYy
JC ARSI (FHER 8 2 n=34) ZMARELR (1
=25.33,df=113,P<0.01, [ 1A) . MA@ INLE £ K
BAERE IR ORAMRGORIE 2 | S50 g A 7
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Analysis of surgery blood ordering and intra-operative blood preparation in a hospital

X E S :1004-549X (2017) 8-0914-03
JIANG Ting ,CHEN Shoumei.
Department of Blood Transfusion, Chongqing Emergency Medical Center, Chongqing 400014, China

Abstract: Objective To investigate the situation of intra-operative blood transfusion, in order to provide a strategy for
blood transfusion. Methods All data were collected from Jan 2014 to Dec 2015 and analyzed by SPSS19. 0. Results The
intra-operative transfusion rate of patients was 42. 3%. It was demonstrated that the causes of transfusion were due to hemor-
rhagic shock (77.3%) , brain injury (63.2%) , heart disease (56.5% ), multiple trauma (55.3%) , hepatobiliary injury
(46.5%) , fracture (40.8% ), gastrointestinal disease (39.1%), abdominal injury (39.0%), traffic accident injuries
(38.9%) , penetrating and blunt trauma (38. 4% ) , intracranial hemorrhage (36.5%) , aneurysm (30.4%) , thoracic inju-
ry (19.7%) , lung carcinoma and esophageal carcinoma (10.6% ). Conclusion The surgical blood ordering schedule was
proposed according to the sites of surgical patients, the actual usage of blood and the amounts of patients. There is no need to
order blood when the rate is less than 30%. However, cross-match is needed when the rate is more than 30% , and the actual
usage is determined by the conditions of surgical patients. To acquire safe, reasonable and effective blood transfusion, it is
important to propose a scientific surgical blood ordering schedule.

Key words : surgery; blood transfusion; blood ordering strategy
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The impact of the storage duration of suspended red blood cells on blood transfusion adverse reactions in gynecologi-
cal patients YANG Bo, LI Xiaofu. 1. Department of Transfusion, The Third Affiliated Hospital of Zhengzhou University,
Zhengzhou 450000, China. Corresponding author: LI Xiaofu

Abstract : Objective To study the impact of the storage duration of suspended red blood cells on blood transfusion ad-
verse reactions in gynecological patients.Methods Gynecologic patients who received RBC transfusion therapy were divided
into two groups: the fresh-group (red blood cell storage time <14 days) and the old-group (red blood cell storage time > 14
days). The differences in the incidence of blood transfusion adverse reactions and blood index between the two groups were
analyzed.Results The incidence of blood transfusion adverse reactions of the old-group was 2.45%, the incidence of the
fresh-group was 1. 32%. The difference was statistically significant. The incidence of Febrile Non-hemolytic Transfusion Reac-
tions(FNHTR) of the old-group was 1.42%, the incidence of the fresh-group was 0. 66%, the difference was statistically
significant. The incidence of Anaphylactic Transfusion Reactions of the old-group was 1.03%, the incidence of the fresh-
group was 0. 66% , the difference was not statistically significant. The result of the electrolyte and coagulation analysis of the
two groups were not statistically significant, but the total bilirubin of the two groups were statistically significant. Conclusion

The storage duration of suspended red blood cells has remarkable impact on the blood transfusion adverse reactions in gyne-
cological patients: the patients of the old-group are associated with increased incidence of FNHTR compared with the fresh-
group; the patients of the old-group are associated with increased level of hemolysis and decreased effect of RBC transfusion
compared with the fresh-group.

Key words: blood transfusion adverse reactions; febrile non-hemolytic transfusion reaction; anaphylactic transfusion re-

actions; red blood cell storage lesion
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Application of electronic crossmatch in clincal in Dongguan city, China HE Ziyi' , CHE Jialin' , QI Miaohua®, CHEN
Showyun® , LI Zhiping*, TAN Shaohua®, ZHANG Xiaodong®, WU Yuanjun’ ,Z0U Wentao' , LI Weigi®, ZHANG Weijun®. 1.

Dongguan Blood Cenire, 2.People's Hospital of Dongguan, 3.the Third People's Hospital of Dongguan, 4. the Fifth People's
Hospital of Dongguan, 5. the Hospital of Traditional Chinese Medicine of Dongguan, 6.Houjie Hospital, 7. Donghua Hospital

Abstract: Objective To analyze the trial operation of electronic crossmatch in the hospitals of Dongguan city. Meth-
ods The questionnaire of the trial operation of electronic crossmatch was established and sent to 6 tertiary hospitals which
were in the trial operations of electronic crossmatch. Crossmatch mode, quantity of issued blood, hemolytic transfusion reac-
tions, ABO/RhD group of donor and recipient, and influencing factors before and after trying out electronic crossmatch, were
investigated from July 1, 2015-April 30, 2016. After being filled in by the Department of Blood Transfusion of each hospital
the questionnaires were collected and analyzed. Results All six questionnaires issued were effectively withdrawn.4 of the 6
hospitals took the synchronous mode (blood group serology crossmatch and electronic crossmatch) , and 2 hospitals took the
single mode (only electronic crossmatch). 31 944 times of electronic crossmatch were completed in the 6 hospitals in the trial

the synchronization mode were 94.06% (30 045/31 941) ,
consistent, Single mode was 5.94% (1 896/31 941). After two modes electron crossmatch was completed, the RBC ( compo-

period (9 months) , the results of the synchronization mode were
nent) products were directly issued to the clinic.There were no hemolytic transfusion reactions occurred. The consensus rate
of donors’ ABO/RhD blood group was 100% (36 952/36 952) before transfusion.The blood issue time, working intensity,
and staff tension were significantly improved after electronic crossmatch were used. Conclusions The electronic crossmatch
can ensures the safe and effective of transfusion, which has obvious advantages such as shortening blood issue time,and re-
ducing the labor intensity.

Key words : electronic crossmatch; application ;transfusion safety; effective transfusion;Dongguan city
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B4 ZES . R556.7 R457. 1 XHRFRIRAE A XERS:1004-549X(2017) 8-0924-07
Investigation of blood transfusion on {-thalassemia children in Nanning and The establishment of a case-specific
blood-supply strategy LU Zhuxuan,Ll Bin,MO Qiuhong,PANG Xingwang , JIANG Wen. Nanning Blood Center ,Nanning,
530003, China

Abstract: Objective This study aims to evaluate the conditon of B-thalassemia children in six cities( Nanning ,Hechi
Baise \Laibin ,Yulin) in Guangxi in order to develope a case-specific blood-supply strategy .Methods A questionnaire anal-
ysis was designed particularly to investigate B-thalassemia children regarding sex, hereditary background ,family registration ,
Monthly income, medical expense types, transfusion cost, first transfusion age, transfusion record duration, the number of
transfusion, transfusion volume, whether transfusion was done as scheduled and whether adequate blood was transfused. The
data was statistically analyzed and we hope the results would provide foundational data to develop a feasibility blood-supply
plan for B-thalassemia. Results (1) 465 questionnaires were collected. Data processed indicates statistical significance (P
<0.05 or P<0.01) in family registration, medical expense types, transfusion cost, the number of transfusion, transfusion
volume , and whether transfusion was done as scheduled. (2) 139 valid questionnaires were collected in the first affiliated hos-
pital of guangxi medical university and the rest 217 valid questionnaires were collected at the people’s liberation army 303
hospital within 60 days, which demonstrates statistical significance (P<0.05 or P<0.01) in monly income, transfusion vol-
ume. (3) 391 valid questionnaires were collected from six counties ( wuming, hengxian, binyang, shanglin , mashan , long”"an))

of Nanning, presenting statistical significance (P<0.01) in first transfusion age ,transfusion record duration, the number of

transfusion, transfusion volume, whether transfusion was done as
doi; 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 021

« SEATE L TP 38 X AP RIS (22012667) scheduled and whether adequate blood was transfused. (4) The
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system of registration should be including blood types, transfusion volume, blood transfusion frequency, ect. B-thalassemia

children should make an appointment to designated hospital for blood transfusion 3 days in advance so that the hospital ar-

range blood delivery with the blood center after reviewing the patient information provided in the system. (5) The blood de-

mand of B-thalassemia children in the six counties of nanning tends to increase year by year( P<0.05) during March 2013~

June 2016. Conclusion Regular and specified blood transfusion is the most effective method for B-thalassemia treatment.

Health administrative departments, hospitals and blood centers are obligated to ensure sufficient and effective blood supply for

B-thalassemia children utilizing the registration system, the designated transfusion hospitals and the blood supply system.

Key words : B-thalassemia children; transfusion therapy; blood supply ; questionnaire.
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o K i) 54 ) i A R B0 (M BT AL RE TR $2 30)
I BEFS ARG AL ) 5 5) P T T BT R LA il S e (A A
ARG TEER LIRS A T LA LI T 56 )
6) T T HL S B LB AT 0 (AR I 7 Ay i 1 T 3 5% L
B 77 Sk, e M AE R ST R LR HE S BL) .

L2 AEMZEFE )R THX . R B R SR
5, BRI I A 2 R BN B3 T
A FILF K () B T2 MBI S 7 ik, iR SO
FRAE A SR T35S R AR 8 i SIS | i B4 A
FUl AR IR RIS . BT KA RS A 356 4
FAE ML AT AL, S B0 B TV B R R A — B s R
(LUTFRIFRT P9 BE R —Mt B ) #1972 & 2013 4F 12 H -2014
AR 1 H W A ERE 3T UL 139 44, DL RIAE 303 IR
e ( LATF AR 303 BERE ) #9022 % 2013 4F 11 H -2013 4F 12
78 S I A0 EAE MO A R L 217 &, 2) BT RO T
HhE A ORTE EAR S TR AR S A 5, A
rv O L R IR B B SR B P ol R R R 1-2 LR AT
2% [t B 24 b A 0y Akt ot s SO0 L %) S 3% BB R iR A X 4
A — YR E T 2013 4E 8 A -2013 4E 9 [, 1 4ead 24 0
IS i RR R YIS A9 B 40N B3 TR e A B () PR 3 5 TR i B
W i 1L ) FERE 3 2 AR LKA (B4 A 0L B 9 A (] 45 0>
TS, an R R LG ANTC A5 3 H - SCAb 55 D DR AR R 5 8 I7)
HHE  MEP G GE L AR IR RIS | RSB
Pl 100 A A I, 3) M T iifER N fEE R,
AR Tl B 6 B 2R Rl ) 2 R A e, i B A
A (R) BB G —%HE, BN E R B BE R B d4h
14a b B2 45 U 4 % B 2008 4E 11 F -2013 4E 10 A AE
ot Hb 2% BB Lo S TR A S 30 ] 5 18 A 3% IR B4 VI K
P LU 301 AR A R (R 1),

R OFHANR Tk SRR

VEECOIRES JE AT B[] A b W B R (1) BF ()
T B Betk 4R 2013 4E 12 H-20144E 1 H P ER—M B 2 K 139 356
2013 4E 11 A-20134E12 A 303 ERib A2 %K 217
TS WA RS 2013 4F 8 A-20134E9 H BN TSR — N R BE B O T T A g Ak e 22 109
2013 4E 8 A-20134E9 A VAL AT A B 5 T T T A Gy R A 17
2013 4£ 8 A-2013 49 A Ao VT R 5 2 o B I e 31
B ARER & AT ag b
2013 4E 8 H-20134E9 H e AR BE R a2 AR b 12
2013 4F 8 A-20134E9 H TR — A REE B TR a4 fi e 27
TS B ML A 2008 4511 H-2013 4510 H iXmg B A RER: P EBE BI04 R e 52 391
2008 4F 11 A-20134E 10 A HEEBEARER  FER B E5h 8@ 64
2008 411 A-2013 4210 A =HE ARERE P ERE B E4h B 53
2008 4F 11 A-20134F 10 A EMEANRERE , FER B G2 5REp 86
2008 4E 11 H-2013 410 H il B ANREERE P& BI04 A b 82
2008 411 H-2013 4F 10 H B B NREERE P IR B BI040 A b 54
1.3 it s DL SPSS 19. 0 Siit s A GRE ) 35) ) m=
=A

RIS (THECR L), geiT Fe 545 () W1 B IR EL Rk
X KB, P<0. 05 A FIT#7E X,

2.1 PR T MR 5 T 465 & AT E L I i R A
6 TITHL X FE A AE P A R ] R 2 RS A o il R4 B
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FI AR | SR i REAR SR B 0 S TR MR AFTEE SR (P<0.05) (K 2),

R2 201348 H-2014 451 AT P 6 BT 465 42 M B L ML1E bl A & n(%)
(il MaNA ] =T KT BN M7 it
P51 L 13(59.1) 10(58.8) 17(54.8) 6(50.0) 15(55.6) 192(53.9)  253(54.4)
& 9(40.9) 7(41.2) 14(45.2) 6(50.0) 12(44. 4) 164(46.1)  212(45.6)
WG R AL 1(4.5) 2(11.8) 0(0) 2(16.7) 2(7.4) 24(6.7) 31(6.7)
BEE S 1(4.5) 1(5.9) 1(3.2) 1(8.3) 1(3.7) 32(9.0) 37(8.0)
A mAE 20(90.9) 14(82.4) 30(96. 8) 9(75.0) 24(88.9) 300(84.3) 397(85.4)
JrgE WX 8(36.4) 4(23.5) 9(29.0) 3(25.0) 7(25.9) 159(44.7)  190(40.9)
B 3(13.6) 1(5.9) 10(32.3) 2(16.7) 9(33.3) 91(25.6) 116(24.9)
2 11(50.0) 12(70.6) 12(38.7) 7(58.3) 11(40.7) 106(29.8) 159(34.2)
FHEA WA () <2000 8(36.4) 7(41.2) 12(38.7) 7(58.3) 10(37.0) 112(31.5)  156(33.5)
2 000- 10(45.5) 8(47.1) 12(38.7) 3(25.0) 11(40.7) 100(28.1)  144(31.0)
3 000~ 4(18.2) 2(11.8) 6(19.4) 1(8.3) 5(18.5) 80(22.5)  98(21.1)
=5 000 0(0) 0(0) 1(3.2) 1(8.3) 1(3.7) 64(18.0)  67(14.4)
BT 3 2 A [ % 20(90.9) 0(0) 5(16.1) 2(16.7) 6(22.2) 72(20.2)  105(22.6)
[FRIS 0(0) 0(0) 8(25.8) 3(25) 5(18.5) 250(70.2)  266(57.2)
et 2(9.1)  17(100) 18(58.1) 7(58.3) 16(59.3) 34(9.6)  94(20.2)
BRI B A7 AR <100 0(0) 1(5.9) 0(0) 1(8.3) 0(0) 0(0) 2(0.4)
FH(TT) (BB B
G A
100- 0(0) 13(76.5) 13(41.9) 1(8.3) 12(44. 4) 42(11.8)  81(17.4)
300- 19(86. 4) 3(17.6) 15(48.4) 4(33.4) 12(44. 4) 106(29.8)  159(34.2)
=500 3(13.6) 0(0) 3(9.7) 6(50.0) 3(11.2) 208(58.4) 223(48.0
HIKEIMARS (%) <5 15(68.2) 12(70.6) 24(77.4) 8(66.7) 19(70.4) 207(58.1) 285(61.2)
5- 2(9.1) 3(17.6) 6(19.4) 1(8.3) 6(22.2) 113(31.7)  131(28.2)
10- 2(9.1) 1(5.9) 1(3.2) 1(8.3) 2(7.4) 24(6.7) 31(6.7)
=15 3(13.6) 1(5.9) 0(0) 2(17.7) 0(0) 12(3.4) 18(3.9)
AR (4F) @ <1 10(45.5) 6(35.4) 10(32.3) 4(33.3) 9(33.4) 88(24.7) 127(27.3)
1- 8(36.4) 4(23.5) 15(48.3) 3(25.0) 12(44. 4) 156(43.8)  208(42.6)
3- 4(18.1) 4(23.5) 6(19.4) 0(0) 6(22.2) 76(21.3)  96(20.6)
=5 0(0) 3(17.6) 0(0) 5(41.7) 0(0) 36(10.2) 44(9.5)
R A <10 5(22.7) 3(17.6) 7(22.6) 6(50.0) 5(18.5) 110(30.9)  136(29.2)
10— 6(27.3) 5(29.4) 11(35.5.) 1(8.3) 13(48.1) 135(37.9)  171(36.8)
30- 8(36.4) 4(23.5) 13(41.9) 4(33.4) 8(29.7) 81(22.8) 118(25.4)
=60 3(13.6) 5(29.5) 0(0) 1(8.3) 1(3.7) 30(8.4) 40(8.6)
Eithm e () © <50 7(31.8) 8(47.1) 11(35.5) 6(50.0) 9(33.3) 129(36.2)  170(36.6)
50— 7(31.8) 2(11.8) 18(58.1) 1(8.3) 16(59.3) 156(43.8)  200(43.0)
100- 5(22.8) 6(35.2) 2(6.4) 2(16.7) 1(3.7) 57(16.1)  73(15.7)
=250 3(13.6) 1(5.9) 0(0) 3(25.0) 1(3.7) 14(3.9) 22(4.7)
e eI ¢ fig 0(0) 8(47.1) 10(32.3) 6(50.0) 11(40.7) 89(25.0) 124(26.7)
T 5(22.7) 0(0) 6(19.4) 1(8.3) 6(22.2) 122(34.3)  140(30.1)
AHE 17(77.3) 9(52.9) 15(48.3) 5(41.7) 10(37.1) 145(40.7)  201(43.2)
fie 75 7 2 i fig 6(27.3) 9(52.9) 3(9.7) 1(8.3) 3(11.1) 85(23.9) 107(23.0)
N 5(22.7) 0(0) 6(19.4) 4(33.3) 5(18.5) 155(43.5)  175(37.6)
AW 11(50.0) 8(47.1) 22(71.0) 7(58.3) 19(70. 4) 116(32.6)  183(39.4)

*X2=24.100,P<0. 01; AX?=224.265,P<0. 01 ;#>=160. 324, P<0. 01 ; eX> =32. 474 ,P<0. 01 ; AX*=27.772 ,P<0. 05; OX* =37.742,P<0.01; ¢

X?=32.131,P<0. 01; %X*=49. 123, P<0. 01

2.2 BTN 2 ZRBIE G AT 2 ZGESE 60 d L 356 {7 HAE
AU A DA 2 KA Z FEAEM AR ILERE
WA R i 5 TAATE 2 7 (P<0.05) (£ 3)

2.3 pTRE 6 B 391 i EAE L L I S8 Im P
A6 AEHAEHFT ) LA U I AR i PR I
B0 BT | BE TS YT I A A Ak i 4 v AR 4
A RAFAE 25 (P<0.01) (£ 4)

2.4 FTH 6 LXEMEMITHRILE I RME  HETH
TR DXL I TS N AT R BE, K12 B EAE ML AR L AN RETS B
FE AT RCH ML IO L AR B LY i 1035 97 A oK (R 2
4), AFEEREHAT B ILH IR YT S H ik 8BS M e

S0 M S IR A A B TR R T A R A
K il T XA LRIy 5 MR IR L R B
LS A AE BRSO, 5 BN R e sl L 41 4 PR e
SRS Ml EEAE 3 5T A JLME 8 RE e IR TR R B (1 51 %)
F S st i LY Y % 2 2 37 24 3 R b 22 A6 LA — 17 i )
(1D) BRAC (B LR AR o e | i Y Y i oL+
Lo AR AR R, JF Pk 2 i vl B i Rk 8 5. 5 58 a1l
ITIEBE R A 482 3 d(— B e A L ok T AL R S
FRF ()RR XS 22 O G L 3 MR 2R AF T s ) 2 23 f8 LA v
i, ECAE M B AR LA BRI A 5 5 R Ifi H R 3 d 52 5
FUEJLH TR CEIL ID 5 AL o 21l S5 5 R BB
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Sl (10 e o 1 T I (711 S T 11 O 1 DI, ki 5 58 (Bl 1) 78 2013 4F 3 A FFARTERS T 11 6 4>
sl (b R I R B i B A R S EE B eI A T BB AT,
3 JVHER-MBEHE 2 K K 303 BE B 2 KL 60 d Hli EAE LA B LS SR [n(%) ]
JTPgBE KRB 303 & At
4531 5 73(52.5) 119(54. 8) 192(53.9)
ks 66(47.5) 98(45.2) 164(46.1)
WAL ER ARG 7(5.0) 17(7.8) 24(6.7)
R sEimfE 13(9.4) 19(8.8) 32(9.0)
ACEERL 1) 35 A 119(85.6) 181(83.4) 300(84.3)
B =Y (ER7N 0 114(82.1) 187(86.2) 301(84.5)
1 18(12.9) 21(9.7) 39(11.0)
2-3 7(5.0) 9(4.1) 16(4.5)
ok 4l 67(48.2) 92(42.4) 159(44.7)
By 33(23.7) 58(26.7) 91(25.5)
£ 39(28.1) 67(30.9) 106(29. 8)
FHEWA(TT) * <2 000 39(28.1) 73(33.6) 112(31.4)
2 000~ 33(23.7) 67(30.9) 100(28. 1)
3 000~ 42(30.2) 38(17.5) 80(22.5)
>5 000 25(18.0) 39(18.0) 64(18.0)
PEy7 B EE{ 33(23.7) 39(18.0) 72(20.2)
B 93(66.9) 157(72.3) 250(70.2)
A 13(9.4) 21(9.7) 34(9.6)
BRI A AR 2R H (T <100 0(0) 0(0) 0(0)
(BB B G i sr) 100 11(7.9) 31(14.3) 42(11.8)
300- 39(28.1) 67(30.9) 106(29. 8)
>500 89(64.0) 119(54. 8) 208(58. 4)
T U I A 0- 78(56.1) 129(59. 4) 207(58.2)
5- 51(36.7) 62(28.7) 113(31.7)
10- 7(5.0) 17(7.8) 24(6.7)
>15 3(2.2) 9(4.1) 12(3.4)
S AR FE (4F) 0- 41(29.5) 47(21.7) 88(24.7)
1- 55(39.6) 101(46.5) 156(43.9)
3- 31(22.3) 45(20.7) 76(21.3)
>5 12(8.6) 24(11.1) 36(10.1)
LTI IRV €5 <10 53(38.1) 57(26.2) 110(30.9)
10- 42(30.3) 93(42.9) 135(37.9)
30- 33(23.7) 48(22.1) 81(22.8)
>60 11(7.9) 19(8.8) 30(8.4)
Hitima(u) 2 <50 66(47.5) 63(29.0) 129(36.2)
50— 45(32.4) 111(51.2) 156(43.8)
100~ 21(15.1) 36(16.6) 57(16.1)
>250 7(5.0) 7(3.2) 14(3.9)
B 752 0 4 1t fig 33(23.7) 56(25.8) 89(25.0)
ENE 43(30.9) 79(36.4) 122(34.3)
AN E 63(45.4) 82(37.8) 145(40.7)
fie s o 2 i fie 38(27.3) 47(21.7) 85(23.9)
Afig 59(42.5) 96(44.2) 155(43.5)
AN E 42(30.2) 74(34.1) 116(32.6)

xX%=8.460,P<0.05; °X*=15.599,P<0. 01,

2.5 FTI 6 BEAEM AT AR ILALN O B ESE LTSN BT X 6 B EAEH A LAk r & T 2013 4E 3 HiiE £
S, #k 1k 2016 4F 6 A 45 B AE b AT LA LI 5 o B2 4F Il i R AR R (P<0.01)  ZE SR S,

3 itig

AU AT, T XS EILE R AN 2 BrR i =
HEEBE R HET 2 52, Hovh )™ 1 B R — B g 2 DX 9 B 7 K i fe
1o 28 SE TP AL T 303 B2 B o 4% BA rp o R e EL I PR 1
FI SR FAE DRI S8 5 X 2 4> 3 33 =2 52 A8 L I 7 20 1) LE
B RERS 1 RAE LT B0 X 3T B ILIR YT AR 5 b pg
il 6 ELiR T 5 AR FT B LA I 52 14 (el Bt 3 A, i 2

R 7T B R LA IR EEAR T 0 . B T M A R Lk AL
K2 2 0 SRR AE B R gt %, s LAEAE T IX B3R M 2
BRI i 2 R BAR A HRE  L AR e BR 2
A, LBJLEEE H AT R 2 FH =300 JU/ ik E R L, 2508 L
U AR <10 2 0 UL R 2 > 5 4 LR KR
TR 75 U B A I R S RN E S (R 2-4)
J3A R T 0L RE A B LA O, S R 5 T g
ZR(F2), X T BHAY 2 BIRGL | BT K LR i £
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R LA SR
Fz 4 2008 46 H-2013 4F 10 A g T iR 391 Bl iRAss [n(%)]
MY g EIHE AR EETIIEEN R4 B A1t
P 51 5 29(55.8) 31(48.4) 31(58.5) 48(55.8) 44(53.7) 26(48.1)  209(53.5)
& 23(44.5) 33(51.6) 22(41.5) 38(44.2) 38(46.3) 28(51.8)  182(46.5)
YOEMARR (%) * 0= 31(59.7) 33(51.6) 33(62.3) 15(17.4) 66(80. 4) 14(25.9)  192(49.1)
5- 19(36.5) 21(32.8) 11(20.8) 15(17.4) 13(15.9) 23(42.6)  102(26.1)
10- 2(3.8) 7(10.9) 6(11.3) 21(24.4) 3(3.7) 12(22.2) 51(13.0)
>15 0(0) 3(4.7) 3(5.6) 35(40.8) 0(0) 5(9.3) 46(11.8)
i MR (4F) & 0- 19(36.6) 21(32.8) 19(35.8) 40(46.6) 10(12.2) 28(51.8)  137(35.0)
1- 21(40. 4) 29(45.3) 21(39.6) 27(31.4) 24(29.3) 16(29.6)  138(35.3)
3- 10(19.2) 10(15.6) 9(17.0) 11(12.8) 37(45.1) 9(16.7) 86(22.0)
>5 2(3.8) 4(6.3) 4(7.5) 8(9.2) 11(13.4) 1(1.9) 30(7.7)
LR <10 13(25.0) 29(45.3) 23(43.4) 61(70.9) 13(15.9) 31(57.4)  170(43.5)
10- 19(36.5) 23(35.9) 20(37.7) 11(12.8) 35(42.7) 14(25.9)  122(31.2)
30- 12(23.1) 11(17.2) 8(15.1) 11(12.8) 27(32.9) 6(11.1) 75(19.2)
>60 8(15.4) 1(1.6) 2(3.8) 3(3.5) 7(8.5) 3(5.6) 24(6.1)
Sl (U)© <50 12(23.1) 33(51.6) 29(54.7) 6(7.0) 16(19.5) 39(72.2)  135(34.5)
50— 24(46.1) 21(32.8) 18(34.0) 40(46.5) 27(32.9) 13(24.1)  143(36.6)
100- 11(21.2) 8(12.5) 6(11.3) 37(43.0) 36(43.9) 2(3.7)  100(25.6)
>250 5(9.6) 2(3.1) 0(0) 3(3.5) 3(3.7) 0(0) 13(3.3)
e Hi 201 4 1M A fig 3(5.8) 11(17.2) 7(13.2) 6(7.0) 29(35.4) 4(7.4) 60(15.3)
N 37(71.1) 16(25.0) 19(35.8) 43(50.0) 19(23.2) 29(53.7)  163(41.7)
N 12(23.1) 37(57.8) 27(50.9) 37(43.0) 34(41.5) 21(38.9)  168(43.0)
RETS FC A 1M © fig 11(21.2) 16(25.0) 8(15.1) 5(5.8) 31(37.8) 29(53.7)  100(25.6)
g 23(44.2) 11(17.2) 21(39.6) 37(43.0) 22(26.8) 9(16.7)  123(31.5)
e 18(34.6) 37(57.8) 24(45.3) 44(51.2) 29(35.4) 16(29.6)  168(43.0)

#X?=161.207,P<0.01; AX 2=57.407,P<0.01;# 2=172.228,P<0.01;eX 2=116. 454, P<0.01; AX 2 =65. 654,P<0.01; OX> =62. 124, P<
0.01,

Bt DAEAT BT
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x5 201343 H-2016 4% 6 AT HE 6 BT A LAE LK O

[ M2 LR & (U) /iZ B4t (U) , %]

L rAVIERE TERH A ke oyl HA F2z 5L A
2013 4 191/9973( 1. 92) - 1121/6269.5(17.88)  415/3170.5(13.09)  788/3641(21.64)  119/2190.5(5.43)  2634/33710(7.81)
2014 4F 255.5/8677.5(2.94)  117/7808(1.50)  1215.5/6516.5(18.56) 479.5/2542. 5(18.86) 955.5/3634(26.29)  129/2204(5.62)  3152/31472.5(10.02)
2015 4 416/9511.5(4.37)  605/7526.5(8.04)  1591/7297(21.80) 673.5/2788.5(24.15) 1431/4060.5(35.24)  143/2054(6.96)  4859.5/33238(14.62)

2016 4F 1-6 F  482/5619.5(8.58)  611/4713(12.96)  869/3718(23.37)

548.5/1511. 5(36.29) 860.5/2249.5(38.25) 105.5/1162.5(9.08) 3476.5/18974. 5(18.32)

*X2=405. 492, P<0. 01 ; 2X2=577. 373, P<0. 01 ;"X2=43.334, P<0. 01 ;°X2=221. 619, P<0. 01 ; X2 =147. 779, P<0. 01 ; °X2=18. 148, P<0. 01 ; ®X2 = 1248. 602, P<

0.01,

T VG IR B KRR IR G, BT KT M 22 5 L
BT PG TR v b 23 32 PR 48 2 % SR 0, o L E A
T AR A AR H AR L2557 Rl A AR 5 &
B0 AR 2R 7 i O A 2 SR AR — BT
3370 1L DX 77 4 R TR A R T RN R AN TR AN A
MBS Ay, S AR b A R L A A o A I R
HRIRIT AR AR L (— M B B R ED ) IRA WA
BT AR IRATTAE PR 2 b R B, B T b DX M 3 R LBt i 22
TS TL A i M TR, 2 B LI IR AL =5 4R 5D b
SR B — | MR LR 2 VR B R RS THLSE T & KR
% e S 7 e W DR FH L 75 3R R oAk it 38 4 38 i i
AR PRI TR B B 58 ) A R i v P A,
i B B LA RE R AL B, AT 38 o 5% A L Bk il
KB THRB MW (FE T 1T BT 2017 4E 3 A g5 11 1 Bhk
M) 58 = AT LA R YA YT LA KR RILA YT, BLARER
G %% FHEL vh B R AR A 4 L2 i RS % e 1 I
YIRS S G , G T L I M R L T R
ST AT AR M Y, A BOLE KX A L 2
MIEYF RIS & T Buh 2 LE A R B2 Ma b
B R AT AR I R LR B 1 A 5 R AR, A SR
FEAS B I8 ) TR M DR B R P JE A, HE B AT RE S
KT H B S R R WO T AT A

AU TR H R FE <3 4E B I KB <30 Uk, i 1M A
H<100 U BEAEM AR LU K (% 2-4) . e —I2 3%
A Y BT S B B b A R IL A R R T Il AL
o7 S e P O A R LA R B BSE A S U 3A T ()P
=K — B Bt 3% 22 R v AN R 4 FR LA s A, — e AR L
HERF Hb>70g/L BRI AT ) A AT B9 A= AR A A A, i 3l
gL B f AR b FE M %% R LI 3 3 Ry R SO 2
FEMIATE . T IRATA AT I, A M3 E TE X T 6 &
FOREH P RLAY L I 5 22 . AR ATBOH 42 3, skl & —
03585 —> R 1t 0 100 7 AL — i ol b 3% 28 L 19 8% XK Sl b
(EI 1), 201343 Bz S HA T30 , &4 E T LAY
AL M R A K T A A LA O e 4 L B R L Y e A
WBAEBN A BB >35% (£ 5) . R FE EE 2
Mo BT B LRSS i, T2 B 1t B TS A i ) ) AR A R
G, B AR A9 AU it 0 AR R 2 e ( H
R HBAL A Lo i H A5 A3 7F 2 Hb 90 o/L) , bt mEFE
AARLIE NN, SR T HB AR FBIL A I AR 4R350, [ )b 445 1
ok T ERMBEMAE ), 8 F — 25 5 7 7 X E i H 3T iR
JUAE I 7 ZE 0 BT DA FE 0 25 1

F )74 b DX B BB A B b G Hh R M AT AR L AR
R F Mo 57 ) R 2 B 3R 7 A LB B AR SR ik 2 3¢

MR HEFT A R AR A L T
PR BEN , B F HAE M 3R LI 5, ol LA 77 19 4 i
PR 1 AR T A AR AR BERLI] (B AT N DG T i AT L
MAEBA A ARHGE L2511 |, X TS k12 T B 2% = B
K& BB AE AT LSS e, IR B H Ak
A BUR B 20T B LA YT ARG T, Tk | A
B b AR B L B R R U, T2 B A K % B
VLK LR BT LR R 24 B AT TR 7 B “ T 3E” o AR IR A A
SEIR LI, FOREH AR LE DR AR > 5 AR F 50 HEM A
1) DMEEE ST LA AIRES R 224 S BURLAET, U
JLFRBE BT 257 P 3 BB LI AT S50 b 47 10 55 R Rl 37
T 5 2) — SR VAT L Il AR e A £ ot
& B T KB E A DL RO IR YT, X IV AR AR
E— 25 B AR 2 AT B 5 3) iV R A R LA
RS RS AR TR LR s LR, BT LL4S &
JUME—PE 25 TD , 2 IR I, 28 U5, B0 0 A 7 i &
RN BARI A R,

g5 b TRATTIN Sy i e B b 7% BB Lo 0 AL ), 7 7
BAEATECERI 158 —EBE T, itiA T AR Hh 3% A0 L I b 48
B Aot — Mg (1D) BHOZEME  ARSE MBI, I3 <2
WL, 2 S (T 12 L) 8 SORYT 8 SR, th TR
TTBERTT £ IR T M2 B LAY S A% B0 i IR 2, SR
R W BT 1 B VR SR LS S  FEBh AR AR T LAAE R 45
HTF R MB 0 1 A EE W ZRIE, JFRE —HAE
AT AR LA 0 K i 03 0L O P LR M AT | BEAS T R4S
i A — BR8] P A A% UL 4 I I6 97 BUIR, O %
A [ B Sy sl PR B 3 s AR ) 2 T M AR AR 4 . i
A, 45 Hb I3 T B IR A AT B, 5 S — A Akt SR g £
Sefi Rk L JLIE Y BT I, 38 R — i KLl

ARYRIGT AR AL Z AL 5 — %o B TR A T
FEJE A FIREAR B/ R A8 A1 3 24 b B I %% B L I
M ESEAB AL 5 T T 6 BRI T R I R BEfE R T
TIXTFRE, AT PER—M B3 2 Z IR AT P4
X, EZERNA G, R —E R0 43 B LR Rk (32
F+% Hb>90 o/L) , B 23k MU} 303 [ e 1 7% 2 58 B J&] i1 3k
T B T Y EAE T R L RN, M BT i = Y
LURIBE I XA R A M RN AR R Z ZE, W TRET
X R #s e #% OLI LI, G B 2T 2017 45 5 A WrBhrg
THHAANRERZER T HXETHHER R 2K, I
TR IR T 6 B EAE AT B LAt i Jr it , B AR SE
UE R 77 M 5 b 2 R LA a5 FEU, 5V BE R — B B
AT 2 KNI JFN R ERE M A A ) L R R Hh Ak A R
i, Bk, nidERT T M i BUL, Y Y 7E BN E R E
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S 100 38 i ot i R, 0 SR — S AR B T LA T Y
W &G B ILRAN SRIBIRA N S 55 T LG AT
FBJL R JOAEmR N AT, YK T MR IR, A =,
AMWFITRES 25 B AR S (0 SR D 77 ) P ot = i 3% 58 L
B i T AR L2 A A E RS B A R R
b, LN GETHEOCE B oA T EORORL TR ORI R A D AR
il Y B X EAE M R LA LI T R B AR 1 R
RS, SEEIE I A R AR T 6 B E IR ST R LA
JEALH ML IR YT )RR, — 20 N AE AR S R 17 Ol il 22 R T T X
B AE b AR LA T R

(AKX FEHE, G2 TERAFYE —HEERKH L
AEME 303 Elii R H e W R sk E AT 0 i
3T T AL s O T R s R E W A h R
THHE 6 ETAWEREFR(HFL T 2LR) AN IHF
Fa A By, A8 W — S FOA ]

2 % x o
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s
IR /3 S ORI 7 A1 40 M1 80 3R S P 2 2 S

A ARFHT - BHAR? ok RE - RER BHER
(LGB AT M O B 58 ARTE 83000052 5 M IX 55— N RBEBE ; 3. s UM I 2R 5e 44 A 16 M o i )

WEEN THFBASZIRAEM (X)) aaknBA REHREEAN LS QA EN, AE KA PCR-
SSP 77 3% #t 113 4 %7 48 47 /R 52 Bk To ot 4k % 7 6y (B ok i & Kell Duffy Diego . Kidd , Dombrock .Yt 2 Colton 7 4> i &
RAMBERS>E HHER S SRS, ER KA BA R %Kk L E# L3 ABH Kell,Duffy | Diego,Kidd,
Dombrock . Yt #1 Colton7 1 & R G470 B 2= B i & 2 5 & K=0.008 8(2/226) .k=0.991 2(224/226) , Js*=1.000 0
(226/226) . Js"=0.000 0(0/226) , Fy" =0.725 7(164/226) .Fy" =0.274 3(62/226) ,Di* =0.057 5(13/226) . Di" =
0.942 5(213/226) ,Jk* =0. 615 0(139/226) . Jk" =0. 385 0(87/226) ,Do* =0. 238 9(54/226) .Do"=0. 761 1(172/226) ,
Vi =0.946 9(214/226) . ¥i*=0.053 1(12/226) ,Co" =1.000 0(226/226) .Co" =0.000 0(0/226) , 34 & Hardy-Wein-
berg 1% % & £ (P>0.05) ,Kell 8 Colton £ H 94 5 Wik 4 & Rk El ik ik ik AL, &ik HEMNRRT
Fi ik A Duffy Diego Kidd ,Dombrock Fn Yt ifn B F &g 3t K 47 28 HL A J 45 oy AT B Kell 72 Colton M1 Z 40 5 B W #F
% R AR WL ; Colton o B R S 3K 2 B S MH A,

KRG o e A R R A B B S S M TR L BOR, BT

RESES RA57. 1742377 XEARIRED: A XEHS:1004-549X(2017)8-0931-04
Analysis of genetic polymorphism of 7 kinds of red blood group system in Xinjiang Khalkhas blood donors (/A0
Yanhui' , Yisamuding Wufuer® , Tuerhong Kewer' , LU Shuyun®. 1.Blood Center of Urumqi, Urumgi 830000, China; 2.Kashgar
Region's First People's Hospital ; 3. Kizilsu Kirghiz Autonomous Prefecture Blood Center.

Abstract ;: Objective To investigate gene polymorphism of Kell, Duffy, Diego, Kidd, Dombrock, Yt, and Colton blood
group systems in Xinjiang Khalkhas. Methods The genotypes of seven blood groups of 113 samples from unrelated healthy
Xinjiang Khalkhas blood donors were analyzed by polymerase chain reaction-sequence specific primer( PCR-SSP ) .Results
The gene frequencies of seven blood group systems were as follows : K=0. 008 8(2/226) ,k=0.991 2(224/226) ,Js"=1. 000
0(226/226) ,Js"=0.000 0(0/226) , Fy* =0.725 7(164/226) , Fy* =0.274 3(62/226) ,Di* =0.057 5(13/226) ,Di" =
0.942 5(213/226) ,Jk*=0. 615 0(139/226) , JE" =0. 385 0(87/226) ,Do" =0. 238 9(54/226) ,Do"=0. 761 1( 172/226) ,
V1" =0. 946 9(214/226) ,¥1"=0. 053 1(12/226) ,Co" = 1. 000 0(226/226) ,Co" =0. 000 0( 172/226) .There was a good fit
to Hardy-Weinberg equilibrium within each group.Conclusion The frequency distribution of Duffy, Diego, Kidd, Dombrock

and Yt blood groups in Xinjiang Khalkhas has its unique characteristics. Kell and Colton have similar distribution with Han,
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Xinjiang Uygur, Hui, Tibet, Manchu people in China.The gene distribution of Colton is monomorphic.

Key words: RBC blood groups; gene type;gene frequency ; Khalkhas, Xinjiang

M 7R AT B AL bR ok, 2020 1 7Y 3R 8 7 I K i
Il 2 B AR, 324 Dy 1k B0k E B il 645 (ISBT) B
ALY RGEA 35 A, PdRaa 2040 i i AL R 5 1Y)
WET R AA 28 AR R IX e . HAT
B ABO Rh Ifil 8 28 ¢ 41, HAb A7 e PR 8 SC A0 i 50 & 48 40
Kell . Duffy , Diego . Kidd , Dombrock , Yt , Colton , 7E — & }b [X F1 [
RNFE T TR A3 A0 i NS, MR AU 2T E 56
ARG Z — , FHEEE TP 58 T AO8 R A R S E RN Y 3
B 1A, 17,18 22 A 2R 52 A AP A7 1 SIE 7 5 2 €
T b 3R Ui A2 T 1) P R A R L M X (A S H R s o
Rl R FEFL A TR MR /R 5 Wi ) |, 53X — M X g 58ty
T B S UG I S5 G TE T /N IR R RN TR AR
Jao AT R I AR R S 21 40 g i B 2R 4 3k PR R A BT

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 022
w BRI H BT RgEE R AR IX AR PR 2E 4 (2015211A009)

SRR IR SEAOBE N 43 A0 1 0, FRATTNT TG i 2% 56 2 BT AR /R
o £ T R R K I I RE T Kell, Duffy . Diego ., Kidd |
Dombrock Yt Fl Colton FR 438 REUITF

1 X&5FHE

L1 WFFEAT BEAIL R IBOHT R v A48 ] R S A B R M
DL 2010 4F 3-4 H 113 44 J01 2% 55 F 18] /R 58 A0 fik e
Bk M A MR A 2 mL/(N) 17 (EDTA $iE , -20°C A7) ;3
M 64 45 49 & I 18-55( L 25) #5113 A,
WIKHER L 104 4 BkiiL =2 & 9 A, T 2010 4 12 A 42
HUMEE DNA, -30°C ZRAE, 2014 4ETF 1A

1.2 {508 DNA BBUGRH & (b RARA AL IS
K9426) ; P 20 21 40 A 3% R 43 B 50 & (36 [ G&T & H], it 5
BY001, ¥ PCR #: Ul ) SNP F Kell, Duffy, Diego. Kidd .,
Dombrock . Yt I Colton Il #Y R G Fe K 19 17 Fh514y, —20°C ¥K
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FTAE) (£ 1); Tag DNA BRE®M (KREF4Y, M5
CK3102AA) . & & H % 7R LHL(SORVALL Fresco, 3£ [E
PHLZA D) s PCR §738 1% (PE9T00, 35 ABI A H] ) 5 BERL H 3h

A% 255 (Gel Doc XR) R ZE 191 22 1Y ( SmartSpec Plus) |
HL 7K1 ( PowerPac Basic) ( 32 [E Bio-Rad 24 #]) .

R FCHLLANMIEE D 3 AURGH & PCR A Y SNP G | 9 4 Bk B ey 48 7= 40

AL BRAEIRAR G AT PCR =¥} S EVANNNT'E 3R el 5% PCR =¥
L HYHE A B KA (bp) HH YRR R B E2) K (bp)
Kell 1f1 7 k/K 578C—T K1(K) 145 Diego Ifil 7§ Di*/Di* 2561C—T Di* 139
K2(k) 145 Di* 129
JsP/ Js® 1790T—C Js* 145 Yt 1L Yet/ e 1057C—A Yi? 213
Js 145 Yi° 213
Duffy LA Fy*/Fy" 125G—A Fy* 232 DomBrock Il Do"/Do* 793G—A Do® 162
Fy” 232 Do” 161
Fyb/Fy -67T—C Fy 711 Colton i % Co"/Co® 134 C—T Co® 140
Kidd % e/ Jk® 838G—A Jk® 237 Co® 140
Jk" 237

1.3 DNA $ZEL ™ H& 3 M8 M JE P 41 DNA $2 307 & 45
0D,/ 0D, A 1. 6-1. 9, DNA ¥ JE 7 B 5] (40-60) ng/ pL.
M

1.4 PCRY LMK BHisrEeny 7 FhZlgn i im 2 iy 17
s TR A5 VRN VKA v B, S5 IR VA A, B 48 ™ A i R )
UL, I PEYITE 2% M BERR MR 90 V Bk 30
min , BERRRAL T WAL S-S,

1.5 SIS0 SR SPSS 18. 0 G252k ik BB s | 45
o7 B RUAFR (A 1158 AN Hardy-Weiberg -1 9 56 J1E 44 SCRik [ 2]
T5 ¥ s AR IR SEAO N S A AR 138 7 b 21 200 ffa o 78 35
R AT L HER XA E  P<0. 05 W22 FA G575 X,

2 #HR

2.1 SHEERIR TR Kell, Dufty | Diego , Kidd , Dombrock | Yt
2

F1 Colton 7 2T 4NARINL B R G (PR 2L H 40 B (R f]) - I
"1,

M Ki K* Js® Is" Fy* By Fy Dit Di* Jk* Ik® DoDef Yt Yi* Co* Co

AR B 420hp+

1% B Kell . Duffy , Diego , Kidd , Dombrock , Yt Colton Ifil. &I

RGFE N BB R Kk JsP /s> Fy'/Fy* Di*/Dib | Jk*/

JE* \Do*/Do” Yi*/Yi* .Co*/ Co®
B 1 1 A R s AU 7 42040 1 29 28 25 3 (R AU He ik
2.2 HHEERTR 5 BOR N 7 A0 40 LY 2R S BB S 2k R B
O GIUEALL 113 24 Fras IR v SO g sk i 21y 7
A1 B IEH A RF A Hardy-Weinberg -l (3£ 2)

113 2B JR S AR R 113 Kell \Duffy Diego \Kidd ,.Dombrock Yt I Colton 7 ANZLAHMLINL %) B2 55 b F L R 9T 43 A1

J R 7Y MEEMH IS R ¥ X2 P 3 R AR

Kell Ifit ) k/k 111 0.9823 111.02 0. 000 2 >0. 05 £E=0.991 2(2/226)

K/k 2 0.017 7 1.98 K=0.008 8(224/226)
K/K 0 0

Js*/ Js 0 0 0 >0.975 Js*=1.000 0(226/226)
Js*/ Js" 0 0 Js"=0.000 0(0/226)
Js*/ Js® 113 1 113

Duffy [fi Fy'/Fy* 60 0.5310 59.51 0.055 2 >0.75 Fy*=0.725 7(164/226)
Fy*/Fy® 44 0.389 4 44.99 Fy?=0.274 3(62/226)
Fy/Fyb 9 0.079 6 8.50

Diego Ifil 7§ Di*/ Di 0.008 9 0.37 1.210 4 >0.25 Di*=0.057 5(13/226)
Di*/Di® 11 0.097 3 12.25 Di®=0.942 5(213/226)
Di*/Di® 101 0.893 8 100. 38

Kidd 1f % JE/ Ik 39 0.345 2 42.74 2.2153 >0. 10 Jk*=0.615 0(139/226)
JE/ Jk> 61 0.539 8 53.51 JE>=0.385 0(87/226)
JEP/ JkP 13 0.1150 16.75

Dombrock Ifi1 % Do*/Do* 7 0.0619 6.45 0.080 3 >0.75 Do*=0.238 9(54/226)
Do*/ Do 40 0.354 0 41.09 Do"=0.761 1(172/226)
Do"/ Do 66 0.584 1 65. 46

Y It 5 Vit / Vit 101 0.893 8 101. 32 0.3571 >0.25 V' =0. 946 9(214/226)
Vit /Yib 12 0. 106 2 11.36 Yi*=0.053 1(12/226)
Yib/veb 0 0 0.32

Colton [fi %! Co*/Co® 113 1 0 >0. 975 Co*=1.000 0(226/226)
Co*/Co® 0 0 Co"=0.000 0(0/226)
Co/Ca® 0 0
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2.3 HERAIR S AU S FE P [ i XN HE 7 b 750 35 PR A5
=3

RO W 3-4,

113 4453 R SE PO AA IR 1125 Hh R [R) XA Kell Duffy Diego kidd ,Dombrock F1 Colton Il EUBEEIS5R4M A

ZLA M i 7Y AR G R AR

n

k K Fy* Fy" Di? Di* Jk? JE Do? Do” Co® Co®
B R A 113 0.9912 0.008 8 0.7257* 0.2743 0.057 5% 0.9425 0.6150* 0.3850 0.23894 0.761 1 1.0000 0.000 0
WM TR 158 0.9842 0.0158 0.6994 0.3006 0.0474 0.9526 0.5412 0.4526 0.2342 0.7658 0.994 0 0.0059
g ] e L4 220 0.9932 0.0068 0.8727 0.1273 0.0159 0.9841 0.4955 0.5045 0.1386 0.8614 0.9932 0.006 8
PR 409 1.0000 0.0000 0.9218 0.0782 0.0342 0.9658 0.5513 0.4487 0.1504 0.8496 0.997 6 0.002 4
Py 1| S LS 120 / / 0.9458 0.0292 0.0167 0.9833 0.5250 0.4750 0.1250 0.8750 1.0000 0.000 0
A T i L 173 1.0000 0.0000 0.8720 0.0696 0.0260 0.9740 0.4827 0.5173 / / / /
R 332 1.0000 0.0000 0.9518 0.0482 0.0407 0.9593 0.4428 0.5572 0.0663 0,9337 1.0000 0.000 0

L5500 R | RO | DU ) 1 R | SR VT I B R DU L X2 (B4 51 R 21. 890 ,64. 164 .53. 869 .40. 883 J% 91. 284, P<0. 05; A 555 55 A
W D e X B0 R 8. 876 5. 527, P<0. 05 ;#5597 8 Al & | Mo YT e S A DU He 4 X2 AB 43514 8. 586.,9. 631 J¢ 20. 031, P<0. 05;
A SR | PSR | ) S S SR DU A X B A5 10.515.9. 866 ,10. 226 J¢ 51. 306, P<0. 05,

R4 HERmR ST ACEAR R 0 S P EORR]
HbDCONEE Y Il 250 35 PRI 3R 40 A L4

n i yi»
TSR IR AU 113 0.946 9" 0.053 1
iy B R ) 362 0.9323 0.067 7
Wi v ) 100 0.940 0 0. 060 0
e 10 300 0.991 7 0.008 3
G ol e e L 10 303 0.998 3 0.001 7
P2 g 220 0.990 9 0.009 1
R 12 2015 0.999 8 0. 000 2

w55 LI | D R R | Y A2 UM | g st DR L B X A A3 0k
16.319.28. 327 ,10. 52,196. 280, P<0. 05,

3 g

PCR AR % W, 3 K 22 25 1 45 ok I 07 3 B9 S I i
PR, 5 1520 20 B . B AIF 5T ML AR I 0 A T 43 F AR 2
ik, Kell MAIRGZE 1 A HPUERE A8 & B 2T 40
ML R, KAk Js* A Js® 2 2 21 B S 7 R R 6 R B,
BU-K ] 5 | A a2 AR A L LS, KB R R
A O HE T AR, SR AR A I BT R A B A i
DUBENTE A 0-0. 000 31370 /0 R v 38 4 5 /R e i (3]
BB K FEPRARER AT 3124 0. 015 8.0. 006 8.,0. 002
3BT PUEHE | S VI R S R K S
AR Ry 01O AR 113 4% A R T A3 flt B R 1M
Yok Jsb/Js® K BN 0. 008 8, 5 [E PN R 18 B9 4% #b XA
BEAM R AR,

Duffy MRS EB G Fy" fl Fy" 2 Fh LS SR, B4
BIZEHTET 1A R S8 o — S PR S (G125A >
Gly42Asp) ' HAXF I (O HT IR B RE S | ik ol & 7 1fi 1
BB . Duffy I B0 AR A [F) A p R 22 AR K,
5 A R 2 ST AR A R A R it AR
Fy' 5 Fy" SEDATR S 510 0. 725 7,0 274 3, 5 s 2 R ik
ARALL, Py 355 R 031 356 B 8 v 0 stk I PG S e I | o e
SR VT T A AR DU AR (P<0.05) (£ 3)

Di* Fl Di" J& Diego Ifil 8 %8 Gt 5 H A I K32 S 1 x4t
Ji, 28R MA 3 AL SLC4A119 FM BT 2561 fi
EEE C>T A%EAE , FE-Di*, B-Di’JE Diego Il B FcAT I R
LT AR AR ALK, T R R R R SR R A L
I ( HDN ) R A a5 02 . Dit Al Di 47 S 40 A 45 A

R 22 0k A S iy AR R Dt i DRSS 3R 45 5 A 5
FRNFEA AR 7 A0, A L7 S R S 07k i A7
Di® FE R 5 56 5 P [ AR DU | B e Y R | VG SR 0 T s
YET IR TG AT, {F 55 7 o 1m0 R D0 1 S5 A B B 25 S (P<
0.05)" (% 3),

JEORT JE 2 Kidd IR GE 1 XTI A AR
R I S ET L TR KA PR AT, P A B
WRN FN H 22300 Tk AR 5 T TR 76 2R T b DX AR e 0
ST S B T K T A 2 SRR R 5 A Rkt A
TE TN Jh" 45437 F6 DRAT 23 ) 5L B 5 5 o 4k T 2 IV R
T U1 T AN VL 45 e A (Jk = 0.560 0, Jk" = 0.440 0)
JEUWE TR T JE® AR [ AG A3 A R 02T A (] T e [l
T SR T I R AR DU A TR W T R R AT
(%£3),

Dombrock Il R 4502 1 A& B HE A9 1ML &Y, 7R IF A Fib
Do LR Y Fe B FIn LT BRI AT, SE RS A7 76 B g 22
S AL ] JR A A B 1 R R Do’ A Do FE K
AR BR T 5 g A R R AR, 5 3 B H Al bt XA L
BF IR 2E 5 (P<0.05) (£ 3),

Yt M8 RS F Ve R Y2 Rl 5 20 A, 3 38 ik A
FEH X 22 5 ) 56 [ A RN N EE (G Yo 45 47 56 DR AR 3 AF G
B T HAS A RET R R I Ve veh DR R A TR AR [
M IX | AT 2R 43 A B A I S AT JR i I fekt R ik 0, A
YR Y 2N 5 DR R S i s A R R R N M
T, Yo HE DR A v [ 9 A CRE G T B T | PG
TR MV 22 5 R R U N R )2 (P<0. 05) (% 4)

Colton Ifl BIHL A7 F/K M 1 AQPL | U 1 F £
A, B 1 AR Cot A 1 AMRARPLIR Co, P H AT
A E B A T IR 18] RN R T TE TR AR I 2] Cot AN
Co® S LR >+ i AE LR (35040 DU 1 3% 0 i YT 4 K
M [ 1 DA B 4 b IX Ui AR Colton 1L 8 43 A1 18 4 o
HBEKGIF] Co* FE A, To Co® F A 70224 | A 20 7 S5 AR IR 78
POBAEFEBR M AFE Colton M B[R #AE R BASMEN A (F£2) .
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HEE IR TR ROV Tl 1 A EEARAL, Colton I 4T Ji 52 FAZS
oA, FATHIBFFEA AT BY T 7 A 7 it Al 7R S0 50 A
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s LTI AR X A A K 1 2 % 1 A DU 175 190 70 A

A MER HAT RmWE(PRLTIEX FLO s, A Pl 528300)

WEBHH 0B X R F BN (NAT) &R, T 4 R4S K AZ BB 0 (NAT) 2 K B4 R A # 2
Gk, ik RAXET K4 H 3 NAT B2 KRG, 4 2015 4 1 A ~2016 4 12 F du3k 4 2 3 £ [7] ] 5 ELISA
A B ALT Al | 45 3R 35 2 4F RO M B9 ik 2% 58 715 A M AR AHEAT HBV (HCV (HIV 3 B NAT B A, 346 A K
B R AF AT AR, R A 58715 41 2 3 A [F] )T K ELISA A0 X ALT 4349 £ 4F KB M 8y o AT A
LA 9 786 MF AR AN, H P 116 MR E R B, B EE A 1.19%(116/9786) ; it R A B R R
B IR T B AT AR BEAT IR 2 B, B RN M AR A 69 ], 4 4 T KR 3 5 59.48% (69/116)  NAT A3l 69
5] HBV-DNA 2 R R, A AR K 0.12% (69/58715) ,HCV-RNA Fr HIV-RNA W4 £ 2 £ R M & 69 ]
HBV-DNA £ R Bi P Sy AR A 42 5 Lo Al P 4 ik ok B0% B R AT oA e it 39 B 7@“%%#%%(&0 05), &
W BT X S ELISA A & 4% i P 7 A B i 1 B RO U £ B o AR R HBV B AT B A
M, 7 LA #7 %48 HBV HCV (HIV 2 & [X i o A 2% o 0y A7 #0498 B A ¢ ok ot 48 3% 5K vk 47 Bl ?3&~ ¥ ' B LR
A,

RERIA AL AR T (NAT) 5 B B % % R I3 (ELISA ) ; 042 ik 2

HEFES R446.6  NEIRIREG: A XEHS:1004-549X (2017) 8-0935-03
Nucleic acid test analysis of voluntary blood donors in Shunde District of Foshan X/A Chuanyou,LIU Zhiquan ,CHEN
yongfet , LIANG Liwen.Shunde Blood Center ,Foshan 528300, Guangdong , China.

Abstract : Objective Our purpose is to analyze the results of nucleic acid test (NAT) performed on voluntary blood
donors in an effort to map out the overall distribution of NAT-positive patients in Shunde.Methods A parallel test was per-
formed on all donor samples collected from January 2015 to December 2016. We collaborated with two service providers to
cover ELISA reagents tests and ALT detection. 58 715 ELISA and ALT dual-negative blood samples were picked and moved
on to a joint test for HBV/HCV/HIV, following the Roche Cobas’s 201 system protocol. Automated detection algorithms was
applied to all six mixed-sample pools. Each pool would be further analyzed for single sample separation if determined reactive.
Result The 58715 samples were divided into 9786 sample pools, of which, 116 were determined reactive with a rate of
1. 19% ( (116/9 786). 69 blood samples were later found positive and reconfirmed by NAT to be HVB-DNA positive, which
presents a positive rate of 0. 12% (69/58 715). These cases were closely analyzed based on factors of gender, registration lo-
cation and individual blood donation records. The significant difference is described by value P, which, in this case, was less
than 0. 05.Conclusion At present,the major infection source in the ELISA qualified samples in Shunde district is HBV. We
believe that by analyzing the distribution of HBV ,HCV and HIV in blood donors and adjusting the sample process strategy of
blood donation can improve blood safety in this region.
voluntary blood donors

Key words: nucleic acid test (NAT) ; enzyme-linked immunosorbent assay (ELISA) ;

i 1A SR A P 5 1) L R 4 1 e A 23 DG T Y R
mo HHT, 3B R A il AL 35 52 R R 5k e 5 W Bk
(ELISA, enzyme-linked immunosorbent assay) £ Il # 5¢ 5 2
BT EHTR T 5 D R R e R g
IR FIAT A% R B I U SR AR e, LA
K& TR B v B ARURE | R S AL BRI 4 R (| NAT, nucle-
, HETE WO K3k B Z R o &
] R G A A ) AL PN, 2010 4R TLAE B A sh R
PR MR A A AR O afh— 2D P i 2 4, 42 7o 1
VB AL YR 1 1 ST, A3 A 2015 4F 1 IEF0KE NAT 94
A MR ATAT o XTHRILE (Y MR AS $E AT L35 A,

ic acid amplification testing)

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 023

17 2 WANFET % ELISA K5 Fe ALT Kl | &5 544 52 AR 52y bk
B IV BR A R T AR ( NAT) BB Rr DN, B AS: I 175 400 4 45
wr,

1 #MHEFE

1.1 #FFEX4 2015 4F 1 H-2016 4F 12 A A M3 RER
H% 2 AR [ET 5 ELISA A A& ALT #5025 SR 35 524k J i
PR B ORI MR FR A 58 715 4y, MK 42 357 A, HAE
844 18-60 %, 1 26 925 N Aotk 15 432 A, wikif & fl 5
IRA 45 E bR R 1l A Ar 20K ) (| GB18467-2011)
1.2 ARACREKiEH MR MBCREE 5 B 2 SZ bR
AR5 1 SR EDTA-K, B2 B B S mL, T ELISA |
ALT | I #9055 2 3R FH EDTA-K, 4 B IR B s HLise i
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FAHR 8 mL T NAT KGN, 38k I AR Al & T4 BB A7
IR REHIAE 2-10°C 4 h B, 72 h I SERTREIN

1.3 5H5{XE  ELISA RA& . HBsAg BRI & (£ H
ek B 1PEREA)) s Hi-HCV AR & (B ETR A JZ 1)
RN 5 HIV HUE/ U Wik A & (36 B SR, iR
18) s Pi-TP WA & (R DRl LRk . DLk
FE 357 v A ) S BT RS S Bl PR 28, A1 i 4%
fn A G B BRI 40 A A BR A R, ALT 350 & vl DL 5
SN EIRRAE AP ET S b bl I S F R, NAT 35
G R 52 M0 A8 i 7 £ ( Cobas TaqScreen MPX Test/MPX
v2.0) M 3EEF KA AL M HBV-DNA  HCV-RNA
HIV-RNAT BH AR A B 45 5 b o B e A4 78 BR A 71 42
f, RG] S SR AU R, ELISA SRA4 A
TG 4 BT AL (FAME 24/20) 5 4 H 3 I RE X ( Xantus-44/
OH-200) , NAT f# 4 #l NAT B4 iE & 48 #F % JH Roche Co-
bas201 4= [ A% R B2 L™ 38 46 1 22 4% ; Hamilton STAR 6908
4 H 3R Y . CobasAmpliPrep 395252 #% FREZHAL & Cobas-
Taqman Analyzer 393098 #%BRY 3 A ; 5 2CARBE Y R 50
HL(ROTANTA 460R ) ; /£ 4% 445 (Heal Force) ; 4 H it
FF ML ( Biogain) , FrA W& M HRTIEAT TR HERSES 4E3
(ORISR AN A T

L4 KA SRA 2 MORET KB L ELISA J5 Xt
HBsAg $i-HCV HIV $LJ/ Pk Hi-TP #E47T KD, R %
VAT ALT SEATARIN 5 X6 b AR R 207 B 22 2 B by 1 9 I b A
K Cobas TaqScreen MPX Test #E47 1 3 NAT ; Jf X BA.Ij1 5
FEE BIFR A NAT P50 BAG IR

1.5 AZMRAGIERE 4 [ SRR SOR 4 A Sh % R HE R
PIGREI R GE XS AR AR A ( pool ) A . A4S 1 IR AT
(pool) HL 7% 6 A4 A NAT Kl B TCAEHR L& AR A, B A As
B 167 wl I3 = —FRreh , & [ SR UINEE ; — FR e
AR AR Cobas TagScreen MPX Test,v 2. 0 35 ; 764 H 3l
FERAR I A N MGP #E B 40 785 B R S ER R BRUA% IR, % TR
PRIy B HBY CHCV  HIV #2551, 76 PDM IR %5
#%(Roche Cobass201 R4 A 7 ARG #%) W H sh 245
PR G I A4 B R 45 % IR ( HBV/HCV/HIV-1 HIV-2 HIV-M
KBAYEST ) | A — IR B & AR R (1C) s & H SR
PEI AN FR G A T 2 By P — SRR R 43 6 A
A, A% — SR b 1 S50 bR A SRR A RS T, R A
2 S5 UL 2 R NAT SRz B A G T 52 3 S R 1
W E A NAT Bk

1.6 B4t SRA SPSS20. 0 Ge itk el P 5 ik
IR F AT R ) 3R H 4 R R 7 K86, P<0. 05 2
EREGIEREX,

2 R

2.1 23AE K ELISA K ALT K645 5 35 52 07 P e 1l i
FRAS NAT 25 R WK 1,

Xt 58 715 48 2 AR K ELISA Kl & ALT kil
LR RN G MIRARASHEAT NAT R0, 46300 9 786 MR
AR, Hovh 116 AN TR AR b 22 R 0 1, YR AR Tt BH P 3o

1. 19% (116/9786) ; SR A 12 s W M () TR A b i Jg A AR i#E 4T
PRor ek, 52 I P B AR AR R 69 191, 37 40 BHPE 3 59. 48%
(69/116) , NAT #:9M HHA 69 5] HBV-DNA £ 57 i ¥ | AR A<
FEEZR A 0. 12% (69/58715) ,HCV-RNA F HIV-RNA fi{4%
PR N

F1 2#AMF) K ELISA Kl & ALT i) 35 2k 5w i

IMIEPRAS 1 NAT 25
#i-HBV  H{-HCV  Fi-HIV
ELISA ALT il 2R ROw tEAr A%k 58 715 58 715 58 715
NAT 5 % AR A EL 69 0 0
FEMER (%) 0.12 0 0

2.2 69 6] NAT #:i0 HBV-DNA S 7 P To A i if 2 10 Pk 1)
AW B PR BRI OB R Z A RSN R 2,
=2 69 ] NAT #: HBV-DNA [ i M To i i 2 1Y)

— B RHE
, . JCEERR NAT R NAT BHER
IRER W A (%)
P+ 3 26 925 53 0.20
8 15 432 16 0.10
JEE R H 23 034 26 0.11
S 19 323 43 0.22
(N8 G- /¢ 22 835 27 0.12
E2/4 19 522 42 0.22
FIREL(F) 18- 9 566 4 0.04
26— 13 618 12 0. 09
36— 12 579 28 0.22
46— 6 346 25 0.39
56-60 178 0 0
ZHERE ¥ 794 4 0.50
v 9 461 19 0.20
[SLE 15 905 25 0.16
Kt 9180 10 0.11
K 5879 5 0.09
iEGR 325 1 0.31
oAl 812 5 0.62
a1t 42 357 69 0.16

* PEBIAL R BEAT LA X2 =5. 235, P<0. 055 * * FUEEA ) HEAT LA X
=7.769,P<0.05; * * * @R X HGHAT LA X* =6. 076, P<0. 05

3 itig

Hm e B2 — SRR E N E O,
NAT A 43T K - SE T T 3 %08 SRR A% R i 47 46
2 I 9 R 5 DR A7 A 1 S BB RS, W ST REA a d
NAT #:0 , F]Ke i il f%4% HBV (HCV F1 HIV (1) ELISA A6 %
FTIA 4390 ph SR Y 56 .70 122 d 4%E % 41 12 F 11 45T
HARZ A 5 A A Gy R 38 B i, (7 I 4% A OG5 B¢
P4 DXL o 30 B AU, W A i A 8 0l Y 2 &, BRI, AR
ZHEZR, MFEE FBE w72 Fm SRR R T NAT £
o,

AHFIE 50 BT 45 JE 7R, Cobass201 A5 1 R 52 )%, T 58
715 Bl MR AR AR NAT Rl ek 9 786 MAnASRAL I , 1
o116 TR S RN M TR AE L BHAE R R 1. 19% (116/9
786) , XA 2 S (0 TR AE Tt T J A AR A T B O BAAGE, 2
SRR BR A R 69 5, % 43 BH M 2K R 59.48% (69/116)
NAT #6304 69 1] HBV-DNA &£ 5 Wi | A BH R R 0. 12%
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(69/58 715) AR T A HEHLIX BY 0. 24% ") {E 7 Tk BH b X £
0.014%"" ;HCV-RNA F1 HIV-RNA F4% 544 2 3F 2 v e 5 136
W] NAT f: %+ HBV i 1 /e s A 38 3, X S TR E 2 2 A
JE A T B IX R A B SEROR AT O, 5 X 7 4™ i 3
B—H, i AR L, B E N OBV B 5 HBV I i 5%
AT BRI 2 s N HBsAg 575 25 J5 i I 1% 3% &K Y HBV
B R X R AESE ELISA L4 27 46 1 75 ¥ v, HBV
KR & F HCV 5 HIV RN Z—, M3 2 17, 69
] NAT 460 HBV-DNA JZ B P4 To A2k 1l 2 B A AS TR PR
F8 R B 430 oh B B Gt A S, B Mk i 2 B
P B T Lotk i W T A AC TR B AR TR 2T R
R, BUERZETERFRRNREMISELAHXY
42 357 BIJCAERR I 7 S 5 NAT A 45 5 109 5¢ R 40 b o
AR i A1t B A TG A2 R I T 7 B4 0 R 54. 38% (23
034/42 357) F1 46. 62% ( 19 280/42 357) ; A i 2H 5 M 2 FH
PEEII A 0. 11% 1 0. 22% , HEF ARG GIT%E N, £8
SRR B2 B TR A X0 J LA SN T s A 1 BB, R
BT RO ANEE R SN DR B A AR b P B N 1B, T R
IO EELURR TN E IR FRAAR R T AR &N TR
TR, A R TR AR IR 58 DA A PE 22 M ik afn
UG, 76 8 R K 22 Uk Il R v, BE P 3343031 0. 129 Al
0.22% , HAGiH#2: 5, 1615 8202 ,2015 FE N E K
Ko Z2 VR AR TR B 40000 0. 099% 1 0. 17% ,2016 4F-FE Y
IR B Uk i AR B3R 4351y 0. 149% F1 0. 05% , 53 H7
IR AR TR T 2015 4R IR E A TAZ IR A, Vi VK%
A3 BN M 2 YRR LTSS, 2016 AF 1Y 2 YRk LA FEBH M 5% 5
2015 AEAHLL R TR, —BOAh, B2 wEk i, /A
R P I Y S R A i I A% % 50 & A R LR i e AR
S EAZ RGN A1, VTR T AR R A fE I R i 2R
kI, PR ER T B 38 ARG B AR Y 22 R ik il 2, S KR B
AR T IR %2 4 . 5 BRAF 8 BE e A BRI R, B 56-60
AR B AL, 5 B0 R A A A B 1 3o 38 BH M 3R 5% T v G
P FAERTE 36-45 % 46-55 % X MIMER B, B R 5
A 0. 22% 1 0. 39% , 75 185 2 I 3K i 326 1) i 93 SR s
Ak BEE ZIFRER S BE BT VA X R AL 1Y, BOR K 1T
JECI P M ELZE , BRI % 14k i AR bbb ik
M AT 2 BT B LR IRAR Y $ 2 B R RE 4036, T LA
BB, W/ R 22 ) W SO B 3, B R 2 R
R A A AT AR 28 TR AT B B R R 0. 31% , 54
o R RAEEE DR M LR Al R B B A 2
Tk AR b BVEEAG 1 1) s PR AR AR, 2§ 3K
PRS0 =5, AT bR o BT A% 100, 76 A b DX T TR R il 4 55
it T T R AR I A B 7T 38 24 340 B 3 £ A 56 %R TR
i, T ) R AR ] G A S e AT B, AR AR
SEMBRAT BT X 36-55 & 22 (B AF i B 1) 55 PRk afn 2, vl ik
FAL A O sl | 5 65 s A W AE fE IR i Bk L& B 3
JCFEER L, [RIBS TAT [) o 2 D N BEEAT 4R 35, 3h 5L e vk i
TR R 1M F 1] Bt 8 P B 22 vk i A , A 28 ) 5 5 A

A HEA SRR R R, BhimE 32 1 AR sk
12 3t i , BRI A 3 T R R AR S O e, T LM T Sk ik
/b e FETR L, DR I 4

R NAT WEE LI R g sE i brig e« g 0~ 1
o 3 A% R 2P BH 22 15 94 IS A e MR AT, T DA 0t 5 5 22 i
MAABFREELR , B NAT BARTE IR AR 56 T s Y
H 58 35 R, NAT FAR ) R 05 AR v B 2 e s 1 2
T A B4 A 7 P2 AR A 7 1 7 0 A B A 3 1 4 0
PR JEL A BT 13, AN, NAT G0 A B 157 T, 8 R fe
I TBASHI JAR AN, EAH B2 il 2 14 B A f R LA AR
NE YRV AR SHC 150340 J2 A1) T B | i A 300 JR A% 8 A6y 0 s
L X i A 0 e e P R 1 B A KB T LE R, 45
LR, Gk NAT AG DU R FH T ik 10 2 0 9 07 A, DA i 3 4
HBV \HCV HIV 7E M7 X ik i A B B9 43 A KL, A B T3t
— PP IR 2 A, DTN 86 AV B 5 i I A% % 10 AU, 3
f 22 4 R, PR N RO AR 1 B R A

& % X #f
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XF TN R L 3 A s A R FH R TE PR

WA ORE RRS FLR ERZ AR

WE.BH

Z%  FWACUILE MR L, Wb G EKIE 050071)

FAEATE RKIEH KA 7S 27, T A 0 kot R AR R B b i R R R HATIR, A

R KREY SR MIRBIFNGERRT W, AR AR ERG, FE 2 2012-2015 F B X EHKXAH
DA e ik L B AT E T RIS T HE T A Tl 3 (%) T A Bk LB (%o) 13 e ikt AZFF A H kL 2 (%0)

A RA U EFEHATRITF AN, P<0.05 h ZRFARITFEL, ER

HER,BRXEHRERERFARLFAA

DEhRERFH AR ERRAAAD ELEE TR RRFERRLAA D RERFRD LS Hik UF
EAOHEENERENTACRLAZ FTACRLARASMTAIBLES MEEEAEFZR, L, ER
kAR AR/ A B/ i b S A T AT R W 2 Mt 3k B9 i R 3R R R 1 E MR b ofn 35 AT Ak 2 R B L X 4R
Fro KB ALA BE DL % Rk ot A B it O S S AT, B A A B R R R 400 mL R R R % A I

Mo 8- T+ R A RE

KR T A D, T A 0wk E b IR A8 3R
X EHS :1004-549X (2017) 8-0938-03

FE S HES R457. 1 X ERFRIRAD . A

5T A 4 208 F L H K UL % ( donations per thou-
sands ) fE A IFAT 1 A4~ I 52 il X i 9 38 5 /K P S 2248 4, (1
Je T AT AR L 230 AR A AR ) ) e e RN, A
A2 AR LA 8 N VB T35 A 15 RLR i Ak
R EEUNNE R B S S SPrAUY N IR ul S E P NEE ¢
T332 3 Bl B SUANIR], A5 MBI AR R TA], 5
T e i R T 8 A 200052 R AR DX 1 3R B K T R Jre e #er
AT T 2012-2015 4F47 5 4 XA N AR I 25 4 A1 28
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1 HREHE

L1 —R%ER AZREHIX 2012-2015 4EARFAER B D
B PRI F A A St R, ki A ki A R R e
AR IO I A LA B R i o 2 S O R R T 2012 4R 1 A 1
H-2015 412 A 31 B 648 M oo v pL AR il o 48
HEERS,

L2 FEAX T ADERI AR LR (%) = Bkl A KL+ H
£ TTHx 1000%0 ), T A TR AR H R (%0) = ik i AVR
+HAE N OEx1000%0 . T A TR I f2E b3 (%o) = ik if 2t
SHAE N TTE< 1000%0 ) 3 R I\ 1122 {8 = R pAE A 1
B IS i N B0 AR T 22 =5l W ek i 2 101 4R
B-BAEA N B, RAAEA TS <18 A%, il ik ik i 21 35
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1.3 Sttt X 2015 4E<18 Ji % R BUAEA N A
18-55 J&25 1E A ik I 2 N 01 500 f 4 e AR 41 B o L B3 it
Lo, AW RR L 1T 22 (55 A 41N 1 2548 22 B e X AR s
R, kI AR IR L 22 18] 5 T 43 3R 43 SISO X R AR ¢

WL s
2 #R

2.1 AWRBAELHANOEN W3R 1, REAEL A D8R
BAEREIN 5 R ETHEE(E 1),
R1 2012-2015 FFARETRBEHN D FEH

KAAE (n) B (n) (%)
2012 4 2 020 352 10 386 000 19.45
2013 4 2 126 603 10 499 800 20.25
2014 4E 2 224 405 10 616 200 20.95
2015 4 2244 779 10 701 600 20.97
215
21
20.5
20
19.5
19
20124 20135 20145 2015%
—RAEH (%) 19.45 20.25 20.95 20.98

Bl 1 AFRERBAELA DAL R
2.2 ARMBAEHANOMEN W2, BAEHN DG ZE
o, SR LAE(E 2) .
2.3 GERERMAN RS W 3, W E ki D R
BAE/D BB 5 T BN D B0 B AR N 33 W Rk 1 42
AN LR TREGEH(E 3),
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Rz2 2012-2015 SFAFIENBAEHAN D IHH

EFEAANO(TT) BAB) (%)
2012 4 2 166 282 10 386 000 20. 86
2013 4E 2 246 736 10 499 800 21.40
2014 4F 2289 197 10 616 200 21.56
2015 4E 2395 721 10 701 600 22.38
22.5
22
21.5
21
20.5
20124F 20134 20144 20155
—ZEH (%) 20.86 21.4 21.56 22.38

B2 AFFEHZEA N LSRR
R 3 2012-2015 FA FETHEREER AN DB

60
59.5
59
58.5
58
57.5
57
56.5
56
55.5

20124 20134 2014%F 20155
—— G (%) 59.69 5835 57.49 56.65
3 AFTETERER AL O & Rt
2.4 SRR ISELFRBANBZEEN ARk 15 45 (2016-
2030 4F) , RBUAELL (3-17 J8 2 Br) A F ik AT 8 Tk i 4 |3
BRI ZH (41-55 J8 9 BE) AR A AR, & 2 HEMEAAE
RGO (R B 2015 4E A 8 ) Wk 4,

RA 15 4RSI AR 0L ZH 39 B T R AR 2 fn
RN FER S H{E (P<0.05) , {HE A SE § ik i 20 A 114

WERBRA L (n)  BAF(n) di (%)
2012 4F 6201 445 10 386 000 59. 69 HOFIEEE /D THEAZELN D (P<0.05) ,
2013 4 6 128 696 10 499 800 58.35 R T 2017 4F 1 2030 4E41 , BEAE R IUAF N H BCREE G I
WU 610480 10616200 o R LA A TTBCR 380/ TS IR L4 TR0 0 A A
2015 4 6 063 341 10 701 600 56. 65
UNEEOES e N (EEDNEE S &8N 5 <5
FTa AFIEARE 15 FEAERBA TG
AR BAFA UNEE 2 W R i 2 UNIEE EAFH UNEE ARk T Wk am EARH
FI () (n) Fil(S) (n) FI () (n) 15 4 NN UNEEI
3 176 087 41 118 028 56 115912 2030 4 58 059 2117
4 126 031 42 136 842 57 139 832 2029 4 -10 811 2990
5 147 617 43 160 414 58 143 739 2028 4 ~12797 16 675
6 152 585 44 173 516 59 144 661 2027 4 ~20 931 28 854
7 142 477 45 189 739 60 141 553 2026 4 -47 262 48 186
8 134 917 46 164 387 61 136 024 2025 4 ~29 470 28 363
9 125 245 47 179 262 62 128 295 2024 4 -54017 50 967
10 120 536 48 143 288 63 124 859 2023 4 22752 18 429
5 120 035 49 163 761 64 113 683 2022 4 -43 726 50 078
12 85 642 50 173 754 65 105 961 2021 4 -88 112 67793
13 108 479 51 171 091 66 98 782 2020 4 -62 612 72 308
14 99 057 52 216 005 67 85 530 2019 4 ~116 948 130 475
15 99 922 53 148 049 68 81 868 2018 4 -48 127 66 182
16 87 418 54 78 859 69 75 760 2017 4 8 559 3 099
17 86 610 55 109 672 70 70 509 2016 4 ~23 062 39 163
BI(E 120 84426 837" 155 111234 225 113 79826 124° 34 267+40 715" 41 313x34 708

TE st by s by i 2P IR 3. 260 4. 610 3. 986, 2% P<0.

AR 15 AT T U R M 2E N 1 R D B UL TR 4 BR
2017 4FA1 2030 AF#E A % #k I 2N 178 3 i 2 A, Hefl
AR IE R I AL F RO TR D | 2019 4K 230 2 A i
Mo

100 000
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LA
50000 (0ot S
AR AP P
-100 000

-150 000
4 Rk 15 AR IR 0L ZH A 11

05

2.5 2012-2015 ARk i AKL A GCRIEK 2 5L T4 30
BT 2012-2015 4 B A D ikl 2 B B0, AR ik
i S HTF 4 Fe 36 5,4 4Rk ki B ik it YR R R i
T4 43 52 13, 22£0. 30 .15. 79+0. 47 il 29. 54
+1.23, BR 2012 4F40 7640 5 N T g 4 4K ik il g
AEREANAGREBC T, T 10 Rkt 2 B 3ROR T B2 1% 5 ik i s
BT o FE N 2 X R g AR & B R KT S ke
T, 2012-2015 453 1wk il N TE ok i 2 A N0, BN
W ER I ST e L 6

3 it

WAL 1-3 A1 0L, A R RN D BCRSAER, Horh Rk
JRAFLL RIS AR LN F B B ARSI 3 8 ik i 2 80 %
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ARID s B 1-3 R ORISR D ORI S R AR
HINENCigsE= ) nh N DN R e B S Se Ui A

Wadin, H RS Hi X R A 2046 HOAR R 2 2 R AR 4
IEISERIMA B =131, 2B NYIEIE /31 .

R5 2012-2015 FEAFFEBRME (ANBVAK) dEADT0%E

B [NIIEFEPN %o NEX) [INIIED SN/ %o( NIK) R UL B %o(U)
2012 4F 10 386 000 134 044 12.91 156 873 15.1 288 108. 5 27.74
2013 4F 10 499 800 142 900 13. 61 167 476 15.95 312 057.5 29.72
2014 4F 10 616 200 140 831 13.27 169 830 16 322 768 30.4
2015 4F 10 701 600 140 074 13.09 172 516 16.12 324 122 30.29
¥iH / / 13.22+0.30* / 15.79+0. 47 * / 29.54+1.23*
e AR/ AB=13.520 ¢+ NBU/ I & =29. 407 ¢+ AWK/ I & =35. 185
R 6 AFEERMA (NB AWK Gk L2 TR
TE IR ik SN %o( NEL) NI SPNY/ < %o( NIK) [INIIBSS: %o(U)
2012 4F 6 201 445 134 044 21.61 156 873 25.30 288 108. 5 46. 46
2013 4F 6 128 696 142 900 23.32 167 476 27.33 312 057.5 50. 92
2014 4F 6 104 830 140 831 23.07 169 830 27.82 322 768 52.87
2015 4F 6 063 341 140 074 23.10 172 516 28.45 324 122 53.46
¥ifE / / 22.78+0.78* / 27.22+1.36" / 50.93+3.17*

W {902 11,924 22,493 25,962, 31 P<0.05

4 BoR R 15 48 R BUAEZH N 1 AGE IRk 1 20 1Y)
NG/ NTIE R 2 0 A AR D R i oA
GiiteE2E 5 (P<0.05) , B (AR A 2 B 254 A8 Ak, 1R 38 0%
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&SR I N O i 2 B i BoR RS, — O
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I, AT R S BT A RN O A A 454 . (BB HERR i T
A TS AR AN T 1 e 2 LR R, A I — B I 334 i e 5
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gikgprh 1R, FAETA/D, E T AHEERE, BG4
ARPHFE AR b DX AR A SR 1 A I 3 () 0t 8 P B 54T, 2870 M 24 i
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5 7R ,2012-2015 Rk AT 2025 Bk AR T4
RAER BT 5 R OT Y E S A A E (4302 13.22%0,
15. 79%0711 29. 54%o) , B 2012 AF U5 4w AR A1, Bk il 5 A B0
T2 TR A5 A iE e ik 20N B0 RN D g A g
B B R R R R A B I A 1 BT, R i = T 4 AR A
FEARRTEAIEARE , H 3B R PR 2 XA 1A K B4
A FE U0 B T R i 55t AN 8 o 1 2 B A i X If YR £
IR R S VA el P R ot S R T4
ROBEBE TS LA E AL, A Z LT T A LR
M2 ( 15. 79%0) T35 B F & 75 E 5K (13. 3%0—64. 6%0)
GUFEA RN

6 Ton N HE I UR I SL 0058 ki A BE 7 4 47
S NBE BB BRI T, MR BT 43 38 A0 i 52 B IE AR 2%
R AR A, R A Uk T 43 S AR I T o R R A
PRI, B8 B VR M A BIAR Hh O X6 SR I B A B FR T 22 IR 0
REEALRE

RS IUAR, B 1 285 04 b W i 344 K vl T 3k 20 1) T 4
ARG R SRR K RISk (WA R H B RR
SETE R FH I T R G AR S 380, U] B8 Gy A B
TE AR AR 08 IR T %, LB R 25 SR AL il ML 025 2 T
fDR A BRI (R BE, A SA TO ARk L SR il R 5B 1T, B 24 2% g

VTBUAT IR MLBOR , 75 ff R ik i 2 B (A 6kt B f) i 2, 8 4
JRL IR L1 5, A 2% P 4 TR L %, S8 222 345 4% K 1t N 11 19
RS ARG ML LR T AR B UM R R %
FIRTIES 1% RN S A R I, 2 T e 8 ARt e 55 17 0 25
feEs, ST BE A B K 0 TR I, AT S AL Y A
38 g R R I K R 400 mL R AR R AR, (R EF
SR ML PR W A I PR ML A 755K

gi ERrd , TN H R KL T F R AR T
HR I 3 S He A2 SO AN ], B RCR WA TR, LA
BPSE 2 Vell/ENR NN (WP 5 §a S =890 33 il B
STER I A S SRR, 5 E R AT AR R D AR — 2 AT L
5L AT AR, 0 T AR AR AR/ 12
Y5 B o ASAH P 5 T N IR L 2 1 23 D) 2 L s e Xof
1A T AT A AR I 9 7 >R 9 DR R 2, B RE AR B il o
BT 2 i B LA L e R A Bt BE T o ok SR AR i LA T
I DS NN 1D/ S n g S B2 g IREIEE - G
Sy T E BRI A AR SRR T AR b 5 A B A ) 3% 4%
TN T HR LR AE S 4 B e 1 A i DX i 958 % R i
BOREARE . R BCR M M AU TE L B8 bR PP 1R R b 5T
B TN R L N AN B iR ) 78 H R AR
FOMMSRTEAS 1 XN F AR S 0 5 22 (0 ) A e AR
FETF R b RT3 e R LI [ A ik i 2 BAEL, 38 ik o A v
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KR TT T

2 £ X

(1] FHmte s -0 25 i FH 1 38 T N 0 o 36 1 A
rh M2, 2015,28(3) ,299-301.
[2] il o3k o o0 SO 56 T AR SR < B I B 24 % FH AR 1B > 1624
YR LA ALY % [ 2016140
[3] GDBS. Summary report 2011. Geneva, WHO,2011:1-9.
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Wt A i 1009 s ot 5 E DA 5 0 A

ERF BHEFCLIBEETISE —ERE Hkh, mdb HEEE 056002 ;2. 2% 2 5 0 1k )
WE.HY AN KRR nEACE RerlPERE, ViR 22~ R EERE, Fik #iThn

ok B AT AR, XE 1009 G R B i B HEATIR R AT . SR 2014 45 1 A E 2015 47 6 A 1009 1l
Rrtg £ F SRR AR A 19 R (E17.7%), MEGFERERN LRRBRT R MEH 5 — R lbmh
WAL T, HE 2015 8 = FH M B E 14.2%.2.1%.,1. 6% (P<0.05) o T, = Rk i Ji b E T B A
WE(P>0.05), I IR 4 fu J o/ 2292 T i35 EF & 32 35 @0 (5 19.6%) , TR B IE L H 2 23 0 (&
12.8) , ol AR IR 334 St 5 57 B0F 17 (1 9.5%) . &R s KA & 5 B 7 U KB MR A RER
= i L R R R e R BT B

KERIR) - I JR ot 0 A

hES S R457.1 R197.323. 1 XEFRIREE A XEHRS:1004-549X(2017) 8-0941-03
Accurate assessment and analysis of medical cases on blood transfusion WANG Xiaoping' , YANG Junging®. 1. The
First Hospital of Handan, Handan 056002, China; 2. Qinhuangdao Blood Transfusion Center.

Abstract: Objective To improve the quality of medical case through strict case management of blood transfusion and
to provide additional security for transfusion.Methods 1 009 transfusion cases were attached to this study and a scoring sys-
tem was constructed to quantify them. Results Between January 2014 and June 2015, 179 defective cases were reported
(account for 17.7%) . Then, quarterly supervision and inspection and overall defective cases were strengthened; defective
cases of level 1 and 2 were decreased. So in the second quarter of 2015, overall defective cases, defective cases of level 1
and 2 only accounted for 14. 2%, 2. 1%, 1. 6% (P<0.05). However, it had no significantly change on the prevalence of ca-
ses of level 3 (P>0.05). There were 35 cases ( which accounted for 19. 6% ). The transfusion indications of which were not
reasonable. There were 23 cases ( which accounted for 12.8% ), and of which, the descriptions of blood transfusion were
blank. There were 17 cases ( which accounted for 9. 5% ) , of which, clinical symptoms and evaluation of transfusion were ab-

sent.Conclusion  Supervision and inspection are valid methods to provide security for transfusion and improve the quality of

blood transfusion cases.

Key words : transfusion ; case; inspection
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1 00945,
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P55 N3, ot P As S5 B BE R ATL IR B 45 A i R =5 I IR
A L O R A T ARG A L B A T A TR AR L i A
T A 03 R BEAL SRR T SR A LS T R A o I i
EHAE, WA SR EE AT R PE (1) o AR BB
Ja S T AR BN A I ), — SR R T SR, 8
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1.3 Seiteeib 3 BdEsR A SPSS19. 0 it # k4140 b,
PL P<0.05 hESEAGIH R L,

2014 4 1 H -2015 4= 6 H 4 e i 9% 7

2 #R

2.1 BREAREEISAL 2014 4E 1 H-20154E 6 H 1 009 431l
PR I 5B P BB R 179 15 (5 17.7%) . BEE HZE
FERAR IR, SRR DT — SR B DT 5 S i
BURG U T e, HZ 2015 45455 2 BB E 14.2%,
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2.1% 1. 6% (P<0.05) , SR, =Gk B P Hh LR A

R o G B Ao b v

B 5 (P>0.05) .
(#5100 43)

E|

K A S OHE sy

1 mis e mEREFS (104 1.1

Jaf IR T A R A B LR AR E T * 10
1.2 A i AT R IR) R (B A AR S R A A TE A (BT 4 7 I 8] AR A 2 4 ARG 45

SRR DA B BE M SRS M A 0 25 SRR TR A H B 2 I R T B ) — TR 5 A >
2 T (10 40) 2.1 ﬂifmﬁgﬁ\‘mﬁﬁwﬁ%mﬁﬁﬁﬁiﬁ N4 (AL IR K I ShfE . 2 P 335 HCV (HIV TP A% 0
FHIEAGEI ) A
2.2 AERBLARRETA 5
2.3 LEEGRERE R 3
3 H i B EREA (30 43) 3.1 JoHHICR IR 5
3.2 Tl REAH A 5
3.3 M FEaEA A % 20
4 RS (15 4) 4.1 AHMIAYT , HECRICIEE % 15
4.2 KRR L AN
4.2.1 WITERRIMASIEE A4
4.2.2  JRFEICSE (CELFE IR P 2 SRy R ) BT A 5
4.2.3 oS RGBT 2
4.2 4 s Ak ot P 0 B [ D B0 S I SR R R D SR P B S B I BRI i )
B E & AR ) R 3L
4.2.5 FARKM B ZETFARIC T RESCSE S EHC ST I e 5t 2
4.2.6 FARM MR SHlE &8 A— 2
5 HIMEYERGEAY 20 4 5.1 oA IR A B 5
5.2 Jol ASHE PRA 1A S 1M 5 97 O AS 5
5.3 BRI E IO IS SRR T R 4
6 I FREBL(10 4) 6.1 Joki i HiiSAAZ ST IE 5% * 5
6.2 MWK H BT IG i m AR T 30 min 3
6.3 IMTE M K H 5 i il 245 SRR s R 2
7 R R BTN (5 43 7.1 AR R R B R S A B C i v TG AR G B L AS RSO FIEEAY Ab FC S A 3
7.2 JRRRIC ST H AN BN, RN T A R SR AH AR RS i RS RSN 4R A A 2
FTE L FRIC S %7 FH N — B FRIC A7 E N B, RIS N =BG
R 2 20144 1 H-2015 4F 6 H s Ak i B b dm s i il
e ﬁkﬁ’a’aﬁﬁ #ﬂﬁkﬁﬁﬁﬁﬁ :ﬂﬁ“&%rﬁéﬁﬁ Zé&wﬁfpﬁﬁ @%Bﬁﬁ!ﬁgﬁ
WO HOY (%) WBIEC EAYI(%) B EAr(%) R Eat(%) WAy
2014 4 1 RE 151 37 24.5 15 9.9 8 5.3 14 9.3 94. 08
RSy 169 39 23.1 13 7.7 15 8.9 12 7.1 93.99
53 164 28 17.1 9 5.5 7 4.3 12 7.3 94.28
WSy 170 25 14.7 8 4.7 2 1.2 13 7.6 95. 04
2015 4 B 1 FE 165 23 13.9 3.6 4 2.4 13 7.9 95.79
o0 190 27 14.2 4 2.1 3 1.6 20 10.5 96. 44
jSan 1 009 179 17.7 55 5.5 37 3.67 90 8.9 94. 94

2.2 BRBEREIIANEZAL I PR IS I e R i SR I S
HEARETE 35 43 (4 19. 6% ) , Joki TE i R I 23 4 (15
12.8) , Tollfi PRAE R A B4 L5720 17 13 (15 9. 5% ) .
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T, BRI 2, ASCHEB BRET—RIEEE TSR BGWRERT 2% T, S gEERAREE 24, B, B’ ATIA
O, I D kA — R R R R AR R R R, g AN AR I U PR — IR TR
R 3179 Uy BB i [A) ST
KA N2 B o BREAEL
1 ia sy F s m &4 [P Tl 1| R(ep F S K A D= S Al W B e 4
1.2 A“HMmiGys AE RS E A EE AN 4 s IE A (£ 45 25 7 i (8] A RS 1 2 4 4 A I 45
AR DL APE S B PSS i AR I 25 TR [RIR AR ik A i B )

o 2.1 AR L AR M A I B0 S 4 (4 1 R K TR Sl BE L 2T L5 HCV HIV (TP i ik %
0 10 g Az N 4
HASEAGI )
2.2 A EIETK TR
2.3 TEISA R IR
3 B ImE B ITA 3.1 ARG IR i 11
3.2 i RFEIF R 13
3.3 HmFEAEAR A B 35
4 LS 4.1 ARG AL R IGIEE 15
4.2 R FERIC AT
4.2.1 RITE MBI SIHE A4 2
4.2.2  JFEIC R (LRG0 R Y T Ry A ) BRI 6
4.2.3  Joh st RGBS IR 23
4.2.4 Itk o BE VR s E] | A AR RO S 00 S R FRIE S P ET St G R R B A 1M 3T N
B E A MRS B ) AN —B
4.2.5 FAREMEE T ARIETE RFEC R S EIC IO & il 5 5
4.2.6 FAMBIMESHmE LS A —5
5 HIJEIT RO 5.1 RISk & 13
5.2 JI FRIE IR 18 7 s i S 7 A 17
6 I A B 6.1 Jokim pir AL E 5% 4
6.2 MM & H BT 4aH i 4 5T 30 min 0
6.3 MR A H G 1l 235 o R At R 0
7 A RN W 7.1 AHIAS RSO RS B SRR C S AP B C S A JEAH S H AN SR ATk b BT S 3
7.2 JRARIC R A A [N RNV Ak B I S R SELHRA AN [ 4 7
i 2013,26(10) :961-693
%X # [3] MKEEAL, RRIRE, SHARAL, . I AR I U i oA 5 5 3 Xt
(1] R, SR, BRRIE, 5. 1100 (5 I Feks s s i PRI 775, 2014,27(8) :715-716
TV A I PR I W2 28,2014, 27 (11) 1053-1055 (2016-10-19 Ytfii ,2017-04-01 &7l
(2] AURAER, Phofae. I PRS0 I8 D7 JB0 o A 5 40 I AR I Y 2 2 s ARG 2R LR

(FEFmLSE)mBIBWBES(F)) B

Il PR ifn. 2 52 ) 46. 00 T8/ s i B i I 2 75 ) 5 T AR - 88 4F 89 4F 90 4R 4514 21.00 TT,99 4E 45 30
JT/7R,2000 4534 (A3 40 JT/7K,2001 4R34 48 JT/7K,2002 445 2003 4545 2004 E BB AN 51 78,2005
44 60 JU/ 24,2006 4F-45 70 J0/4%,2007 4F-4 80 J0/4%,2008 4F-4: L 100 7T, T 100 J€,2009 4% LM 100
JG., B} 100 G, 2010 4F-4: 1 100 76, N 100 T, 2011 454 1} 100 o6, N 100 JG,2012 454 Mt 120 o6, F
M 120 76,2013 A4 A 120 o6, THF 120 JG,2014 454 B 130 o6, T M 130 J6,2015 4245 A 130 oo, F At
130 JG,2016 4% FF 130 70, T 130 J0 ;38 ). 1994 4E 2.5 JU/7%, 1996 4E 4 JT/A% 2001 4F 98 JL/A%, 2004 4F
20 JB/A%,2008 4 5 JB/A,2010 4E 35 J0/4%,2012 4F 38 Ji/AC, 2015,2016 45 P E 24 42 15. 00 Jo/8, 4
AEITHY 180. 00 JT, 2017 4 [l 1 2 5 ) 16. 00 Jo/H, 41T 4 192. 00 TG, FJ B HE 3K 5 A4S 1) 2 04 350 1 0
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P BH M X 2 798 43 oAz ik 1l 52 W PR 3% 3R A ) & e it o A

Lam Fatk KWA BB AROEHETHGIS TR H#EH 471000)

REBE T E R K AR LR AT Oy A X B B &, O RS AM X TR d TR 2R R HIER
WA, FiE KA R EAT(KAP) BRI %t 7 %0 &% I 2014 £ 1 A-2015 F 12 A 4 AT X R 2 6 &
X R afn 2 O V8 2 3 8 AL o 4 9 A KK E B R R, KK EL B 3200 1, IR R I A 2 798 47, XA Ay —
A T R A e A S B R 3 LR AT R AT R AT, R 2798 gt E A Pl 1 472 @ Rk
13260 T th i, Bl E W AL E Rk P 39<0.05; @kt % o B M 1] 58.91% % T 4 1 41. 09% ;25-34 &
PERESEMM RS K 32.40%; B X 5, KR EW A RE N 30.43%; A EFMA MR pRERE L
71.77% , Wt % A0 R Wk o # BB P <0.05 2 7 A S it F RO A T Akt s 3R 8y kIR % 42 07 |, DUAT Sk ik ot 2 ek
1% K R 56.83% ; Wk L WA o 2 AL DL R E G H Bl R E A 70.99%; i b E v M EEERE N
87. 64% ; J& o F K B An ik AL 09 He ]y 86. 14% 5 2 2| B R R M p ik AL B9 Ve 4] 4 66. 24% ;48. 85% Y ik 1 # ik fn B Y
EERENAFREEM, Hik HATEAHRGEZHEMNERES S RELT NN AT ENE, RE) AA
BT ERM R R AR ELes Td BRNRMG A, ZERFNRLAR, R ESWAHMANIL
12 Wkt BAE o 5k,

KR 20 (54T (KAP) ; BB Wkt 5 v B 3K 5 6 B

FESES . R193.3 XEkFRIRES . A X E RS .1004-549X (2017 ) 8-0944-03
Statistical analysis of the questionnaire of the influencing factors of 2 798 Unpaid Blood Donation in Luoyang MA
Hongli, LI Huixia, ZHU Lili, LV Yunlai, Luoyang Blood center, Luoyang 471000, China

Abstract: Objective To analysis the influencing factors of the voluntary blood donation in Luoyang, to provide the
theory basis for the sustainable development of blood donation. Methods To according to the known nobuyuki ( KAP) theo-
ry design the questionnaire, to select the 4 blood collection rooms in city and 6 blood collection rooms in counties of between
January 2014 and December 2015, Randomly send 3 200 questionnaires and recycling 2 798 effective questionnaires, to sta-
tistical analysis the factors of the blood donors. Results Blood donors were 1 472 and no blood donors were 1 326 in 2 798
respondents, both comparison, the gender and age and level of education and professional were statistically significant; The
male proportion is higher than women in blood donors; The age group of 25 to 34 years of blood donors is the most
(32.40%) ; The proportion of the farmers of blood donors is the highest(30. 43% ) ; The awareness of the relevant knowledge
in the respondents is the highest(71.77% ) ; About blood donation knowledge way, the blood donations of the streets is the
highest (56. 83% ) ; The proportion of the dedication of love is the highest (70.99%) in the donation motives; In the aspect
of professional skills, the satisfaction rate of the blood donors is the highest (87.64% ) ; The proportion of willing to once a-
gain to participate in blood donation is 86. 14% ; The proportion of preferred to fixed blood collection point is 66. 24%. Con-
clusion To develop the propaganda strategy of diversified for different people, to increase publicity efforts and improve the
awareness rate of the donation knowledge of general population, to set up the blood donation site of more safe, health, warm;

To create a good atmosphere and attract more people to join the team of blood donation.

Key words: know nobuyuki (KAP) ; unpaid blood donation; influence factor; luoyang

Wit I 7 Tl S T A R =l & T i PR L5
SRS, MR AT G H 2528, 8 A i 7 — 5
E B TCAAHR L BT, AT TR R AT (KAP) BECHEE R GETT
JEE T3 FH 3t DN TG R R 17T DA 52 ) PR 3R ) ) A2 F 5, 15 A
A X ORI T AR B9 5 A% 1 55 S 4 (R g LB 4R
ARG L e
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1.3 BEabE ARUnBg—5 A Excel 2, i Excel #
PSR R AT B BRI 0, B F SPSS17. 0 Geit Sk 47
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2 BRGERI1-7)
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. B BRINHE SRR A
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— TR WL AT
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R B AL SIEE , A A AT B2 A4 38 A R B AL R 3 3, 1o
Z 1 NI B TE Ak i BA ok

R4 EIMHEEINBIPL  (n=1472)

Hik 1 B L G A% Bt o5 He BBl (%)
DF 25 fd b 736 50. 00
QR E O 1045 70.99 *
QAT 743 50. 48
@ W LAZEAZ i 2 413 28.06
GL-Rivgz 17 104 7.07
@M AR 82 5.57
@wpshl47 99 6.73
@A &t 80 5.43
FG 2 1 7% 102 6.93

s Rk O 7 LBl R 70. 99%
F5 wkmm R IR MRS ASE
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1.3 USR5 FEH  PBSC SRAE(H A i 4 A 53 B3 HL (75 2 2%
JUHT) A A 20 B 53 R R S PIYA (1R [E 2% £ 00
W) HUEE R (ACD-A, B A% 2K ) o T 2 40 Al A 0 45
FACSCCalibur Ji =41 (32 BD) , A7icdiifl CD34-PE,
BF 1% BB MouselgG1-PE 2 CD45-FITC (25 [ BD) . il 3 #1
Rz {5 Fl 4 B 8 i 53 A4 ( H A< Nihon Kohden, ) , 3 Tt
HAR P A o B4 2 060 1 290 3150

1.4 PBSCRENE ML IIRERRBRLAHEM , R
EF BN (MNC) 2T, AARALER IE 3 S5 M A B A
SR B R AN L) o AR R R ORI | R
e IOk B S A R i R  , — B A 50 mL/min ;42 Ifi A0 3
B 2-3 AR, Bl 8 000-12 000 mL; LB HEH)Z
JERE VL BAIEIR LB, — A ABIA E] 2-3 om B, — B A
AEIRIME N 250-450 mL; ACD-A 541 He sl 1:10,
10-12 MBS GRS 1:12, A 16 G ZERIEAT I # Ik 2
TR K, WA BEEEA TR o F DR A R, DA ST R4 I
TEESRRAE T M, BATHI Al 4-6 h,>REE 1 R/d, — M
R 1-2 KRR RS AR . 7F QIR L R4 8 |
X FEZH SR FAAILAS BROASE S 408 48 I A IO 45 1 00 s il 10 B
Hh i SO A KA e DA A 1 e B A i P R LR Y
TEOL, S W R LR T3k S, R4S R AT R
B I P A AL AN AR I B AR Ak, th 1R L 3h A



rp E 2 A 2017 4E 8 H 4R 30 5 8 1 Chin J Blood Transfusion Aug,2017,Vol.30,No.8 - 949 .

BWIESHL

1.5 PBSC iAW A4 S5iric Pk i siR A 15
min, IIAE M ZE 1 mL &G 10 min, 2.0 5% F#, 0 500 pL
PBS TAAM, ALK, {FH CELL QUEST {4, 1%% 10
TN, 8 R B80T 240 Rl b v vk o, ) e B 7=
wb HP CD34" 4L A 433 i

1.6 ZUAEIS PRI 0. 4% 5 M S5 90 DU 41 il 7735 2R, 56
21 AR Y A R T A Y S G BB IR

1.7 RESEUT SMNAAAZAME(MNC) RELFE M

. A .
N R x 100, A = & HFEEK

+C
( xDx0. 001) (ml)
VA

PBMNC AY%CH, B =20 B I PBMNC %0, C= & 5 1Y
PBMNC FY%CE, D= kb BR G RAEH 10 B &,
L8 Gil2ohr Bk x=SD KR, Al SPSS17.0 &t

AT G BT, AL IR EL R ¢ K38, 1B kLR
FXHKE, LI P<0.05 . P<0. 01 HAT G248 X, M5
B 2R il Spearman BAHIESMT, I R #R, A P<0. 05, P<0. 01
BAGIFEE X,

2 HR

2.1 2 P AR R AT R 2= 25 R psE . RS/
AWM 1 (Hb) | ZL 40T 40 (RBC) ik 4 21 40 i
(Het) A BT TR B TRGI2E L(P>0.05)  REF L/ &
1 RBC Het 5 Hb fYRE fRAH—3 (P<0.05), 2 FiREHR
A4 Hb RBC, Het Z5 R, 2 R HXHE ¥ 8 XL (P>
0.05) . REEJG 2 AL/ B3 A /MR (P HRET A
JEFRE(P<0.01) , HIZE 4 1Y Pl BEIR /N T X A (P<
0.05)(#1.2),

®1 2 FTAMERAER N RBC Hb A HCT A9 (xts)
Hb(g/L) RBC*(x10"2/L) Het* (%)
KA K KT KJa KT KJa

¥R (n=118) 115. 13+21. 35 109.22+23.17 3. 85+0. 82 3.77x0. 86 34.61+6. 43 31.32+7. 14

SEIGH (n=124) 115.47+19.28 110. 59+25. 87 3.87+0. 83 3.86+0. 89 34.88+5.43 32.46+7.28
* RBC.Het 5 Hb FEIRII—3, R=0.863,P<0.05;2 FREMAXT Hb RBC Het Z5 R M 25, P>0. 05
T2 2P TSRS Plt Fl WBC (152 (xs)
Pli(x10°/L) WBC(x10°/L)
KT K * P& ¢ KT FKq 42

YR (n=118) 196.32+92.17 107.68+65.32  88.64+26.35 23.38 36.85+8. 18 35.46+8. 95 1.39+3.41

S (n=124) 191.56+83.29  123.84+75.24  67.72+17.28 27.08 34.89+7.56 35.81%7.29 -0.92+4. 54

* 5RATHE, RJG Pl A T FRE, P<0.01; * * Pl FE0R, SCER /N FXT IR4L 0= 24. 81, P<0. 05

2.2 REEJF PBSC W EEEH W3,
R 3 RIEJS PBSC MR EIERILE  (52s)

X HEZH (n=118) YA (n=124)
AN E (x 10" /) 2.36+1.02 3.01+0.96"
MNC( %) 53.54+14.36 51.56+13.15
CD34* (%) 0.74+0. 29 0.75+0. 38
A (mL) 203. 17+35. 74 157. 56+26. 34"
RAEME (%) 59.29+27. 11 58.65+24. 31
MNC H4( x10%8/kg) 4.34x1.74 4.14£1.65
CD34%(x10%/kg) 6.00+1. 59 6.02+1. 87

* YR AR 2% B L # 1 = 12.91 51,27, P<0. 01 ; kg s 1)
ZHMIRE
2.3 XfH 2 MeREHEARRELTE  WEK 4,
x4 2 HREBAKNRESEITLIL  (v2s)
SR AR E] (min ) SEFR I (mL)

YHAZH (n=118) 241.22+27. 65 10 804. 92+26. 33

S (n=124) 276.79+25. 24 * 11 097. 16+31. 62~
* SRR, =47, 23 813. 46, P $<0. 05
2.4 242 {jf PBSC 9l CD34" 4il i %0 5 % 4 w41t/ 8 & 1
WBC Hl MNC P AHSESE R PBSC Y CD34" 44 5 %
SENTHL/ B F B WBC THEUS M ¢, B A1 B XL (R=
0.347,P<0.01) ; PBSC 1) CD34" 40 i ¥ 5 R AL/ B w
MNC HHECE A G, B Gt 2 L (R=0.463,P<0.01) (K
Do

A 6

6t
ée ‘'t u:- bl ::.'n

Y A *
SRR ‘-«‘1

#= BCD34+ 41 A 8
(v tad Y A

—

=

(=]
—
=]
3

PR CD34+
=T o | LFS I S =

=

5 10 15 20
FRIMNC(10L)

B 1 &=y eD34 s 5 REERT It B E 1Y
WBC(A) Fl MNC 152 ( B) FAH A (n=242)

303 i

A1 E i T 4R RS T B M O E 4T 2 B Tl
IR, BT 2R A5 2 JE A8 9 A1 JE] I~ &40 i J2 % L i ) 1 iy 2 A G
S AR AN LR/ NELT MNC, A Y B
FAEUL 5 MNC AL, BRIk, — AR FH Il 4 M 43 25 40 5A R
MNC DAARASFA R TR 9% 2% o307 1 40 5 25 4L i
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T MR A A 2 E 2 S R PR A B 0 Y DR (R a2 Y
5 4 M3 5 10 200 43 AL A T A ST B DA i 3 ) 4 1
FR R IBORR 7 8 43 0 ML 200 S, P 0 A 0L 803 B 205 13 0 35 ) P4
PR, B R PRI , AT S W s L N RS
T, BE B WA B 2= i, HLARIREE PBSC B, 73 AP AN
B —JE P a2 S 4 P B M ) 40 R 7 & LA
BUE R B T 25 By ) 2 AR e B, g 3
2140 M A5 1k i

1B H T /NI 5 B 42255 MING, 5 i 48 19 I 2 Wi 22 5
P/ (B3 I/, SR AR LSS RS BT i/ B8 /M 2 F
[, MLESBRER 3 37 o i 4 14 1 FR 11, Uic 48 MINC A 7] g
BRI /NVBA RS2 MNC, FRATTHE 2R 1 s A 3 b A7 Bl
B, AN SR 20T M6 0 28 0 s o P T A B
20 W 2 R AR HE P R LB A A 0 2 HE B, X R el
ANRAE B0 SR i /INK 388 3 [ i 30 /DN [ 4
e WD TN DB /MR ISR . B T BRI B B
204 PR AR W D A 2T R T Bl MR A 2T At e s B
i 45 ) (0 B R 0 30 I 200 o B MILERE /IR 8 2K 2R
(47.11£11.55) %, FATH L F s Hl A H &, 1/
MR R HH B Sk 119 ( 88. 64 +£26.35) x 10°/L 3k /0 5] (67.72 +
17.28) x 10° /L, Mfil/IMRH R Ky (35. 35+9. 31) %, 180 T it/
eI e 7 B

M T RETEB AT E LA AT B RS, LA PRSI 1Y
I [F) DR L 0 5 4085 014 i i 4 B 75 AR v R R A7 . E R IG
PRAR AR AT A 08 A 7 WAL B 5, 2 7= S AR R A i
Ptk e, FLARIR S R AE T 4% L B A 20 B8 R A ), 3L
FEN I A EEEH( DMSO) |, BT 48 i 151 435 J5 7T 5 | T AR
i AR 4 o NI 2 A A R E - - 1 1 S 1 SR
FoATT RO A MR AE AR 2T E AR DD P A IR AT R
WD T AR SE I 27 i 08D T AR A AR A T
B, FEAR T IR AS RS & AR I HILR

Ak, F-ah R4 e it 1a] AL G 3R I B B T A 3h
R (P<0.05) , A TRA T ME, A#IEANRER A
SR ST MR ROR . T ah A8 207 J i ) Y K25 R T
YA A Pe e, It/ B R AT MR R, B
B2 YCRSE  BOHLIR T EAR A B 2 A1 i i T 40 A, A AR
UEAL/ BB SR AR A AT, SR B AR P 3 g AL 155 150 T A

LA, Ft A A SR S AT e, 25 ) 24 A% 200 B A S 3 R 1R
Rz —, TAVEISYE T A A ETHEOR MNC 11405 CD34*
At B B AR SEPE (P<0.01) , fEAESEPEFH A (0. 3<R<
0.5), X5 3CHk R E A —EC, R4 FT 40 A MNC 1y

ToHNG 0 B SN CD34 A Y 3h B 0L, 1E3h Bid fe v,
FH 23 RIS i 40 SOk I 3 1 T 0 i ) A R R 4R
IR TR]AT — 5 A PR 3 S, AEAS REAASUAR S 11 240 1Y i i R
oHe DS SR AR 18 B IR T, 75 S PR ik AR S o, 1 240 M
L GBLERS NS TRG: Su ST 4EeS: 1E ST B e Y U
o, FRATTAE A X A A I A A 0 S CD34 ™ 20 M A I, ok e
E R HLIH AR LR, —AE G-CSF B 3 d J5 T
GEASIN , DI R A AR SR N ]

2 £ X

[1] Zhao XF, Mao XF, Wan DM, et al. Modified busulfan and cyclo-
phosphamide conditioning regimen for allogeneic hematopoietic
stem cell transplantation in the treatment of patients with hemato-
logic malignancies. Transplantation Proceedings, 2014, 46 (5) .
1531-1535.

(2] MR, RO, B8, 5. AR S A i i T 240 3 5
B RAEBR Y. L2243, 2013, 29(9) :1463-1465.

[3] Majhail NS, Farnia SH, Carpenter PA, et al. Indications for autol-
ogous and allogeneic hematopoietic cell transplantation; guidelines
from the American Society for Blood and Marrow Transplantation,
2015, 21(11) :1863-1869.

[4] EBET, WEEUE, XI5, 5. MmN 2 HLA [RIR LR % S0
L3 i+ A0 B CR AR P SE G M A Ak Ak, 2016,24
(5) :1529-1532.

[5] EWEA, MR, ek See il R e maniE o s pLR 450 A
I PSR G B I R AR, 2012, 11(6) :26-28.

[6] K, MAFIL, TG, 55 A W) M 20 73 2 HILR A 3 1T 4
X L/ MBKSF RREIE. I AR, 2010, 23(3) 1 184-
185.

(7] SRS, AR BRUTIHE I i 20 B RS AR L I R 1 e g
SR P E BRI, 2013(3) :470-471.

[8] Polchow B, Kebbel K, Schmiedeknecht G, et al. Cryopreservation
of human vascular umbilical cord cells under good manufacturing
practice conditions for future cell banks. J Translationa Med,
2012, 10(1) :1-17.

[9] Rossi G, Skert C, Morello E, et al. PBSC mobilization in lympho-
ma patients; analysis of risk factors for collection failure and devel-
opment of a predictive score based on the kinetics of circulating
CD34+ cells and WBC after chemotherapy and G-CSF mobilization.
Hematological Oncol, 2015, 33(3) :125-132.
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1120 £4  FF T 00 28 3 0/ AR BT ARG T 245 2R 2 A ™

P 1 20
RE HE

AR x5

(LT ER A SR EBE ikl B 28 K5t 830002; 2.8 I B K24 b s s = B )

MmE.Hr

ST R B R A o A B o D AR S M AR (-HPA) 5 41 U S PSR (F0-HLA- 1) B Y

MAEE, FiE #1120 4 FRFERFANH DA, 2500 f /MR A T-HPA 5 7-HLA- T 3% B4 4 |
Ay AR S AR Rk A SR04, T X e ir A i MR Fom, SR AAF
AL R U B ot MR SR PE R 8.93% (100/1 120) , 2 H 45-HLA- [ 5 77% (77/100) \4-HPA 5 14%
(14/100) \#i-HLA- T +30-HPA & 9% (9/100) , A4 & M5 B ¥ &4 o i /MR A B M2 4 13.10(68/519) s 5.32
(32/601) (P<0.01) ; A Jo %y fn . B 2 B9 fn /SRR I M 200 15%(15/100) s 8.33(85/1 020) (P<0.05) ; H T 4 4k
A&t B N AR IR T R A 15. 68% (53/338) us 8.43% (15/178) (P<0.05) , &5it  H A Dl B4 b &t
B R ERA IR 4, DR St s B 3 oy N AR R PR M SR AR, TR O I R AT R N AR AR U B AR x B L

P2 2y,

SRSRIA : /N AR LA M HLA- T 400 HPA 008 s %2 4 i o M A1 5 A S 5 3 Sk 0 JR R o

hESZES.R457.1'1 R68 X ERARIRAD . A

M/ MRPUE 7 2 28 . — 202 5 HAl A i sk 41 2 U A Y
PG, B /MR AR R S BT, a6 F1 4R 40 (human
leukocyte antigen, HLA) & ABO It BIHT RS ; 53— 21l /MR
Fi PR (human platelet antigen, HPA) ; Fodr /M Y
HLA E2JE HLA- D250 HA, i/ N F 58 R I R
JO7 FH B il S 2 R A 2~ I MRBUAE )2
V5 R B RS BRI T BB i A IR R 5 PRI
ZINBRATC ARG TR o o 0 A A6 AT 2 Y I PR S
Ryt — AL W R TR a0 8 /DN AR e ARG T 14 1 PR AR R
Jc S FRATVET XS 1120 45115 Bk T ML 491 0 Ji& 1 It/ AR T
G RAS 35, ARE N

1 XN&55%

1.1 WS4 —vekl i 2016 4F 4-9 A ARRBi: Bk
TRIAER 1120 2B BHE T AR S i 8 #5452
K v B 601 B 2o 519 i), Ay 21-57(39. 7+7.8) % ;i
1% 986 44 b FE /R 83 4 T 26 44 WABE LR 25 44, AT
TR RO H R R BB G R T 5, R H KL
3 ml/ (A3 F EDTA-K HLEEatsE v, L 3 000, g B0 1 min
BRI ARA IR 2-6°CARAF, 4 TAG

1.2 U3 53KH Pi-HPA &M & (35 20160734) |
R (45 20160826) Hi-HPA i K6 4H I (R TR 2
L5 20160864 ) , B KK F B A YH ARG RITTUTAF L 1
IR AR T B 0o WL (TX L4, K R 1 A e R IR T
Al 5 VKA (IR B 1.SC-288¢ ),

doi;10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 029

ANBEIEVEE AR (1971, 10-) , 2o, FATHL U, 3= 50 DA 2 4 1fn A 75 1 s
5 FITIIG DAY M 22 4 B 5%, LI < 0991-7819029 , Email ; 515143929
@ qq. com

X E S 1004-549X (2017) 8-0951-02

1.3 IR DAPT-HPA R & 5 o4 d-HPA 4
W, BAMEARAS R 0.2 mol/L .pH 4. O F14) B 1% 42 s F5 itk 3 X
SHU-HPA/HT-HLA-1 7™ He i 50 4 U B A

1.4 SyBrists MO AOME R | B AR I st AN AT iR
SR TITAGBU-HP A A B BB () 20 A R AE

1.5 FitZorih B HR A SPSS 19. 0 Sz, it
ORI L SR AR 2 (w2s) " R, AT ¢ 056 B BT
X R, P<0. 05 FnE R AR FITEE XL,

2 R

2.1 1120 2 B RHEE I T R T4 a0 AR 3 I /DN B 44 A
RGN H 1L S B A AR B R 100 ], BA 4 % 8. 93% 5 H: b -
HLA- T B 5 76% (76/100) , $it-HPA FHE 15% (15/100) ,
PU-HLA- T +4-HPA BH: 9% (9/100)

2.2 M RGBT B O I s AR R R /MR
U PR R ISR 1-5,

F 1 AEIER RS R L MR B K o A
HLA-T +

n HLA- T $if&  HPA bilk HPA $ilk it
Bt 601 26(4.3) 4(0.7) 2(0.3) 32(5.32)
Tt 519 50(9.6) 11(2.1) 7(1.3) 68(13.1) *
A1 1120 76(6.8) 15(1.3) 9(0.8) 100(8.9)

5B, ¥ P<0.05
K2 AFREZHEL HPA 5 HLA- T HURBHER 2 (%) ]

n HLA- T Hifk  HPA Hifk }}II;;;L 1;& A
U 986 70(7) 11(1.1) 8(0.8)  89(9.0)
ARG 83 4(4.8) 2(2.4) 1(1.2) 7(8.4)
[F] 5 26 1(3.8) 1(3.8) 0 2(7.7)
BB 25 1(4.0) 1(4.0) 0 2(8.0)
it 76(6.8) 15(1.3) 9(0.8)  100(8.9)

A E g, P>0. 05
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K3 AFEYRFZEE D HPA 5 HLA- 1 HiARBHEZR (%) ]

. A Thh weagite AL g
EAER] LSS HAE 121 9(7.4) 2(1.7) 1(0.8) 12(10.0)
JEMEEHZEHE 68 6(8.8) 1(1.5) 0 7(10.3)
T 319 20(6.2) 4(1.3) 3(0.9) 27(8.5)
BT R 435 25(5.7) 6(1.4) 4(0.9) 35(8.0)
i 4 1fi 53 5(9.4) 1(1.9) 1(1.9) 7(13.2)
R R 102 9(8.8) 1(1.0) 0 10(9. 8)
FEREEDT M 22 2(9.0) 0 0 10(9. 8)
A 76(6.8) 15(1.3) 9(0.8) 100(8.9)

A HE, P>0. 05
F 4 AT R IR MR
YU FEPE 2 e oy A R AT
Hi-HLA- T +
Pi-HPA
1(1.0)

n Pi-HLA-T Hi-HPA

HEmL BE 100 14(14.0) *
TR BFH 1020 63(6.2) 13(1.3) 8(0.8) 85(8.3)*
it 1120 76(6.8) 15(1.3) 9(0.8) 100(8.9)
b5 04 1M SR AR LU ER X = 7,784, P<0. 01; A 5 JCH I 5 B L
B X =4.429,P<0.05

RS AT JCIEYR S A1 Rk DU L A Y a0 M

Ftit

15(15.0) 4

1(1.0)

i B B 53 A RRAE
n Bi-HIA-T  $i-HPA *“;;ﬁ? St
YRS 338 36(10.7) ¢ 10(2.9) 7(2.1) 53(15.7)
JolERE 181 11(6.0) 4(2.2) 3(1.7) 18(9.9)
A 519 47(9.1)  14(2.7)  10(1.9)  71(13.7)

. 5 IOAEIR S A, ¢ P<0. 05

2.3 I/ MRBLARME R TR B E RS A4 100 4
M/ RBLARBAE S T 2 48 AR T, 2oh A 41 N
MAHFER ABO RhD [RIB G2 (AN IEIP L4 1.5 U-
6 U(3.2:1. 8) mL, AHuTEIMIE i/, BRI JCH I A KSR &
A5 NEFAR TS 000 mL, BR%7E ABO RhD R 2
AREIFLL A RSN, 3 AR Rl B A T 13K 620 mL—1 100 mL
(8332274)mL,2 A4 34TE ABO RhD [FHLfL/ MR 1 AASF
TETCHECRY B ICH AN RN KA 38 2 A4T-HLA-TS& PR (4
+) B B AL A 2 U 3 U, RIRETCH LA BB

3 g

HPA J2 A/ R S Mt TR, 6 0 44 3 o i I,
YRR S 25 A8 G e A 52 3 7= HE AL OB A&, A T BE S B0
AT TR ISR | A% 2 B R /IR D2 R A6 I R [
B, HLA 20 AR AL A HUR RS, 40 f T 1
N RTINS X G O et A P
HLA- T 28500, Hobt e , i HLA AREA B9/
MRAR 2 5 75 [ /DA ) ol G 2 R ot /N i i G 2% af /s
WA HUARTEIEAAN & P B i T 1 /IR TG RL, 38 2 38 = 10
A A1 A M RIS (NHTR ) B4 e A= 3% PR I B8 3 7 i 1 45
LSR8 1)t ARG 00 o /AR B AT — 2 B

AR 1120 44 B BHEE I TF AU 100 B3 1 MR B
MEEF IR 8. 93% i 5L FHE, o Hi-HLA- T (5 76% . $i-
HPA 4K 5 15% K HPA F1 HLA-1 IR & H AR B AL 5 9%
B T AR 2 4] rh BR UG A 118 At R B 3 L BIAR AR (3R 2)

(I Z 4B IR TG BB A B DU 1 AR , BAS B 2
HRHERHEBE AT B — | 715 TG il 0 I R A, A
A A [R) B R I/ IHRT A K 6 455 SRS LA T L T A 4
BRSO (FAR) BRI/ MR FHPESR BRI (% 3),
E S BE U A AR [R5 2 75 52 1 %o 6 3 M /N ARG U 1 45
Tk ST e R R R HPA B R 129% , 52 H B
FEEEF AT AL TP 2R3 v i/ N BT A B 1 35 o B )
Ko BHPER BAR T LB (P<0.01) (R 1) — X FH5
AP B A7 3 — R 1 g% R 2R A AT G, AR A SR s 1
LM R 4 I/ AR AR BH 1 23R BB S T T AT AR S A Lo
(P<0.05) (£ 5), [RIARE, AL b i sk i A8 2 3 i /AR
B BA M Z R A 73 5 Jo i s ER 35 (P<0.05) (£ 4)

AL M/ MRIURBA M B T R 2 AEAR T
B T /MR, HIEH-HPA S5H0-HLA- T BH4E S 200 1 /MR
S TCR AR AR 2T DA B B R T AR 0 1 A8 AT I AR
PRI , AR AT LR T g i /INHRBT A R 43 A, LT I
JINKRA R TOAK A0 2 A A P AR R T R T A 4 Al
JA3 (HNE PR ZL A0 1 45 ) BB B 1 A0 . e A sl ()
WRAGAFE S 39 [ R AR LR B L AS RS R, A — R Y
VR, e R G Ai R v 27

25 LR R i R A L e R (UL R AT R
S35 LA AT B M S AR R/ MR PR BE M R e, X S
by SR AL Y PR AR A I AR T R P A A A —
£ QRN O S = 0= & Ve (N WS | RN T B LR s 2k oL
/N , 46 0 1 M ol 5t i v, A B 4 e i i %2 4
P B R — | BN B R AR TS B AN 2 Ak, R
PRBRE I R4S M 9 22 4Rt vl et e it , RATIE T5 it — 289
RN IEIFD | BR AT 7 TH B SR

& % X #k

[1] ZREB, TAEN, EHE, S B2 E 2 RN EDUA S HLA $i
TRBYAE G HERIFZE. b [ S 5612 W2, 2016, 20( 5) :703-706.

[2] ZBEE,%T,TVIC T X B Pk M 5 HLA B 25 2047
B PG B2 2Rk, 2015,44(7) :913-914.

[3] RPN, LU, TF A, % ELISA 31 LABScreen 41 HLA
PUURLE R 22 5 AR B AERT 2 75 ,2013,29(5) :321-325.

(4]  #0F, HE28 TRl 5 R X Lok i HLA HUik A b
[ 1M 4235 ,2014,27(9) :943-945.

[5] B, MR, XB &h, S5 /N A T TTR0ER 3 /AR TR R (4
Kt/ INBURR 5 M5 2R B R 3R 3k B WO TP AR O TR 2R AR R
2010,31(9) :594-598.

[6] SRTFUR, LT, ML /N B AR A 7 i i 5 R 1
S v 10 2%, 2015,28(8) : 1018-1019.

(7] 2208, BRSSO JE B AR AT, 22407, 94T, A AR E
Jeb B4 /IR TS I IR AR N2 P R e [ e S8 S )i
F) Meta 4347 J].H Bl R 4R B 2011, (4) 1412-420.

(8] BRH L, BIRIL, 2 BIF, XA AL, fRH, 855845, 176 % A
RSN 434 [ ] . A 24 5. 2015, (12) £ 1504-1506.

[9]  kBkss, TAXGR, PISCRI, ZEmE A, ol da , 5P SC i/ IR ARSI &% i
BUYERE P RIG PR [T ] el 1 232352016, (7) - 708-710.

(2016-11-29 Y5t ,2017-08-17 &)

ESE TR



rp E 2 A 2017 4E 8 H 4R 30 5 8 1 Chin J Blood Transfusion Aug,2017,Vol.30,No.8 - 953 -

B S e PRI I 22 10 A ABO I 28 %8 78 K B 1A i
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mEBm

At B & % MV A (ATHA) B2 th ABO Al & & Rtk & 7 £, Fik

Mok (1. & PETT ARG L TR RE 1 BH 4710005 2. BT ERFR: BT ERE)

2015 4 1 A -

2016 4 12 Fl 46 ] AIHA A# K EF /T ABO ER F A  HERKEARBE L AERKEARBHAEE & 228
VM, AR AR B B R A B A AT A AR E R R s e, R 46 ] ATHA
H DAT 3[R M TAT FE M A2 20 ], 78 20 6] TAT PR M A2 3007 FE 4 6 7] (30%) , kst w4 2 4i-E 4 ],
Fi-c 1 4], Fi-cE 1 £, s, ABO IE K€ & — 23 18 ] IAT 4 11 4,28 #] ABO & %k % T4 # +F ,IAT |
YeHofl B EH LER A H ER S KL ABO A K % A, £ 74515 & L (X*=46.00,P<0.001), &
i E#HE AIHA B3 ABO A Rk ffd, A4 E MR, A A TRE KRG 2K,

K4BIR  A & e VS M A i (ATHA) s ABO o & ; Fi A ff 4

B4R SR457. 171 X HkERIRED ;A

FI B G PR P 2R 00 ( ATHA ) S R i 4 P sk iR
F1 56 ( DAT) FlIA HEH TR AR g0 (TAT) B, 25 320 ABO
E SCERIEME  ABO I Y35 A 23 5 WA Ife R 22 4 ol B
FERAT B S I F

1 MBERHE

1.1 WFREXT R M A/ HEBRbRE  1)2015 4F 1 A -2016 4F
12 1 ATHA [ 46 ], F2 B0 RN A0 3% P b X 6615 2) 12
W Am i O PRAT 75 00 % 0 30 3 ( #3000, X 2R 21 20 A T v
EBELL R A IR | I R LT R T 45 A BR AR R
) s QHEBR 2 v I W R A 24 T T BN I 5 A R
0T B 5 @M I = s K R (PR E A
RIS BAME B PO —EITRSE) . AU ST, 4 31 4,
B 15 4] AR 15~59 %, 40 2 LLT 35 4 (76.09%) , JFL &1
28 51l , 4k AV 18 Bl ( 4k & Tk R LU BEARIE R KU 51y
PEEPI ) IRPUARTY 44 5] VBT 2 4]

1.2 i Pi-A Bi-B A B | ABO I #Y 52 E AY IR
& (de a4 58, fiE 5 43 5 20151117, 20160217 ) 5 RhD
(TgM) 1208 AN PIRkE H (Bt 1eG, C3d) Bl & i
AR5 £ 200 B 550 R 5 4 AL (b IV AR, S A R
20160821 ,20160325 20160617 ,20160811) ,

1.3 73k ABOIE SUE BRI iUk E 1A
(DAT) | [aMEHTER 8 A0S (TAT) SO g Fl IAT FHPE
B BB LA B SRS, S ScEk[ 2], ASEL
BT B B AR S 1 S e R 1 B B 45

1.4 SGEiFabs SR SPSS17. 0 f b 7 #EAT $0 98 43
Br, UL P<0.05 AZESHAGI#E L,

2 #HR

2.1 AIHA B35 ABO ERI T 46 fil ATHA 35 DAT 2y

doi:10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 030

XEHS :1004-549X (2017) 8-0953-02

FEE, TAT BHAE o 20 ], ABO IE & B A — 33 18 f7)
(39. 13% , ¥R IRHUAT ) TAT BHPES 11 61, ¥4 5 8 VR
S RTEORIGIERIAE T ABO LAY (K 1), 28 BiIR=Z Tt
L TAT BHYER 9 ], (eI PUBHE L PRI & A 5 &
A ABO il A %858 R, 22 57 G 2% 8 L (X = 46.00, P<
0.001) .

2.2 AIHA BEHUAR A AIHA B35 1AT BHHE 20 41, K&
B S LT A0 BRI B BRSO B 2 B B 4T 40 B
F B Ui FHPERE 6 1] (30%) o Ui 5k % - 4e-
E 4 B, Bi-c 1 B, $i-cE 1 B, Uk 6 7 B F FEPLH M Pk ss
SeME S 2 B M XA Hb R s o S SRR S
PEYFE S Hi il RhD CeEe [ AYZT 40 A, Hb 34T i 0 K &k 4=
WL

F1 18 FIREPUIARTY ATHA B3 ST/ J5 ABO Il %Y
HCHCET ABO 1l TS ABO IfiL

n HBL BT

EaEm REm EEA J 7Y
144 6 + + AB B B B
24 5 + + AB A A A
34 3 + o+ AB 0* A A
44 4 + - AB 0* 0 0**

s SUER O A B ZLANMI34%E ; « « SUER A B £L40 5k
3 itig

IER R A ABO I, 2 I PR 22 45 454 it A i 4
Z—B1 ATHA #3 DAT FHM:, 4 FE A T B &t
AR FE A T P (ABO 2 B350 L 785 ) 7T BE & A AR 4 S 1k
BESE, T4 ABO IEE Y ATHA HZ TR TAT [H:, miE A
B 0 E B PO AL/ s W R Pk, 7T REFEER KA B R
PEEESE ABO S BT 4N, T4 o MY AR 4l 46
ATHA o S8 e e P e 2 T3 18 45 il 4t e
P 20 0, RoE R T 3 B (5 3 43 B, AL i EUR
TSR A R ERCELAT S e T A ks ) . IEE R Z T4k
AN 2 U AR LAIE R E AL, ROE R T E
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= AL -D BOBUR T AE L D HUE S - HDEN 1 4
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(PN S — BRBEA SRR}, AR BRI SR DG LB 20 MR B S50 3, 101 AR 610041)

mE B8

AT 1 RhD [ ¥ 3 8 3 L 0-D BN e 3 4 L D 40 R 28 W v 22 4 i, OF 3T RS 3T LK

£ HDFN 8036 . ik R A BOHE Ak B 3h Ak HRO B B S A0 0 ot B R R O B IR B R AR T 3% B3R K

BN AN G G R B AR, ER

RE FE KL NI ABO fE A1 Rh 4 A 4 5| B dC-

Cee; B .DCcEe;0 DCcEe; B \DCcEe, A B /NI RHD 3 F A I 45 R 3405 RHD/d( ) B 5 R A B /N B ik 05 &
K P PR K R T T M A -D, B A R R AR B 3 1024, K B NI TR i 3 dn T
RIEREES, G FERHERD TEEFALD AR T 2B, A ASN LR T FRXA LM 0EFF %
B AN BIE M X% B 4E A mA 2R 3R RhD A4 2k 0 00 8y 2 P 3 S AT AR O 2 fn M | A HE 3T

£ )L i & 4 HDFN sy sy mfois A EF EEHEL,

SRSEIA : Rh o 00K D 470 7 8 A 37 2 LA ot 5 18T 1

hE 45K SR457. 171 T ERERIRAD ;A

B LR JLI 11L9% ( hemolytic disease of fetal and new-
born, HDFN) | J& 45 5E 22 fi BUR-G5 | 2 19 [R) A G 58 M V8 19 o
FTE TR AR L A% Y A TR i B e S A B 5 i kD 2
JHG - ML R AR P, SR 3 7 A AR N il B A, e 1gG
PEBR BT RE 2 5 i 5 5 B, G L M W 96 35, 5 2L HD-
FN, B % UL HDEN 2 ABO #l Rh il REA S T3,
Rh [l % R GEJEHLL RhD i BN 75 58089 HDFN f )™
|6 PV I o A R AR RSS2 G B LA, LRk A ¥ I 2
i HDFN 1 14. 3%, FATETAEH 8] T 1 GlHe-D 2
ik 1024 192218, TR 2 ASBUIRET A JLIL A S5 8 & AR T
J¥ HDFN, Jf H 42 i 3L RhD Ht s sl B4R . RIGEr 42 L RhD ¢
JFWR:SEAHT-D B, 5 20% B RhD $0 A oy v 46 0 >y
FAPE. )L pir E ™ ) e g 48 it i i it 22 HD-

doi: 10. 13303/j. cjbt. issn. 1004-549x. 2017. 08. 031
#INE R ; ABAEVER RS0 (1969. 02-) , %, Bl FAEBEIW, £ %
DN I B B 1M AH 5C F 9T, JRE #L: 028-85501354, Email : 896268307 @

qq. com

(3F34), mAR A BICTHMAE B N A B BEAE , (D20 i 5
B WL B R b R K R RO UE S REEEE .
ATHA WA/ s rha s iy A B ik, A St
WS AR R P BE AR P U ANML . BRI ML, BT AT (U0 ) i 2
ZBR A GHUAT . ARG B 20 61, 258k A BB LT
PUORHIBHME, 2285 E S HTIR AT U [ B 20 40 i S AR
SRS, BLZE DAT BAPE, B AZ 20 4 me it 2% 0 H B4t
A, A FHEHERR B S HUA TS B, IE S A B
PUIARHE S 1 R AR 6,20 B, [EIHTBAPER ATHA 3, TAT
TP i 241 A R A DR i M 20T R o B B O 4 L
e A ese 5 B ABO RhD [R)RY | Bl A5 K44 ik 7 471
SR A0 EC I, IR 1 A B IR, B RR SR R 0R T 1 B X IR

X EHRS :1004-549X (2017 ) 8-0954-03

FN #4552, LT 2016 4F 12 H 26 5 ABe, &I697, T
2017 4F 1 A 14 SRREE B, RE T,

1 &BIET

2810 G5P034+2 &, A1 IR 3 S ol A o s, LR il
TEOATEE . 4 WY S . AR M2 2 LR 2L
i, 2 34+2 JEIRTEAMGEAG 2 e B0 R Il BB AR S AN T, 5
AABE A 25 5 7R M3 A AEBL-D, 30l 1024, BA
BEr =, AR R IR R 10, TE 22 34+6 JE B4 T 818 7 e
L X R, KREE B 2, /N L%, A s TR R AR A
B G REY FMmA B LR LR R 855 S I R 2RI
AR IR, KRBT RS ML HE A (HD) 124
g/L /M (PI) 131 x10°/L A HLLZE (TB) 1 121. 7 wmol/L,
NG 25 R Hb .98 ¢/L Plt:81x10°/L . TB:87.7 wmol/
L,

M HLH Lo aniudm e . AUl 6 BIBTIH MR , % bRy
S T AM s T A L, 34588 S 1 A I S LN,

& % x #t
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[l 4 1 74 ik ,2012,25(4) :295-296.
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2 MEmFEFEN

2.1 ARG PG A i (V5 8EF GRIFOLS, it 5
16032) ; BT A 3% 40 i ( 47 2% SanQuin, L5 8000229188 ) ; A
ABO S8 T FR &1 20 (63T 4 52, it 45 2016123021) 5 1-D
(1gM) I 7805 AR (v il 3 A= 4, #iE45- 20151805) ; ABO/
Rh IF & & 0 & % A 5 ) K (Ortho BioVue, it 5
ABRIS4A) ; WAL BEIE F (P BE A GRIFOLS, 41t 16049.01)
A4 [ ShEC I & i 85 AL (P PESF GRIFOLS) ; L #4
TE R K F8 (11 BRE) s KDC-40 A% 38 250 L (2 R K
1£) ; KA-2200 I PE% 2 OHL( H A KUBOTA) ;15 & #% M
LHL(PEEES GRIFOLS)

2.2 SUEHA L RhD $UR MG # 5 E  FRO B s
K vk FHoKIRE AT (22 %R 00 45 RhD $t

JRE A RhD BAME: 2 4 LA g se i 37°C AR BERk vk 3
i, BRI T 45°C IR AR B 15min, BUH G A 37°C &=
PHER /KPR 3 Uk, BULT 40 i 6 /KA AT RD B, 45 2R
5% RhD BEPE(2+) JUEBH T 2 28 A= JLZL 4 1 /7 7€ RhD
Ei)

2.2.1 XEHTAJL RhD i FAEYEEE RSP EES
Bl e Ib 5 B S A G S B 5T T, A O vk R RS
LU U B A: JLFE RG2S S ¥k RHD/d.

2.2.2 BESE A0SR ORYL /NYLEY ABO I Rh 43E
5~ B .dCCee; B .DCcEe; 0 . DCcEe; B . DCcEe,

2.3 AHNSTIARTRA SHiR s kR OB NI K
43 55 0 A 7 2 LR A 4 R 1 0 R AT SO, S A S
mFE 18R R BEE KRB NS TR AEL-D.

o

R 1 AMNGTATE A 5 HUR S E 4R

o D=3
o Rh-Hr kell Duffy Kidd Lewis P MNS Luther Xg ﬂﬁgj\gﬁéﬁf%m{ﬁ )/]\%
CDE ¢ ec” K k KpKp" Js* Js" Fy* Fy® Jk* Jk" Le* Le” P, M N S s Lu* Lu" Xg* #h/K AHG #i/k AHG #i/k AHG
1 ++ 00+ + 0 + 0 + 0 + + 0 + 0 0 + + + + 0 + 0 + + 0 3+ 0 2+ 0 2+
2 ++00+0+ + 0 + 0 + 0 + + 4+ 0 + + 0 + 0 + 0 + + 0 3+ 0 2+ 0 2+
3 0+++00O0 + 0+ 0 + + 0 + 0+ 0 + 0 + 0 + 0 + + 0 3+ 0 2+ 0 2+
4 0+0++0O0+ O+ 0+ 0O+ O0OO0OO0O+ 0+ 0+ 0+ + 0 3+ 0 2+ 0 2+
5 +000+0©O0 + 0 + / + + + + + 0 + + + 0 + + 0 + + 0 0 O 0 0 O
6 00++00O0 + 0 + / + + + 0 + + 0+ + 00+ 0+ + 0 0 0 0 0 O
7 000++0+ OO0+ / + 0 + + + 0+ 0+ 0+ 0O+ 0 0O 0 0O 0 0 O
8 000++0O0O + + + 0 + 0+ 0 + + 0 + + + 0 + 0+ + 0 0 0 0 0 O
9 000++0+ + 0O+ 0 + + + + 0 O0 + + + 0 + 0 + + + 0 0 0 0 0 O
w o000+ +00 + 0 + / + + 0wO+ 0+ + 0+ + 0+ + 0 0 0 0 0 O
1m +++0+0 + + 0 + / + + + 0 + 0 + 0 + + + + 0 + + 0 3+ 0 2+ 0 2+
12 w++ + 00 0 + 0 + 0 + 4+ + 4+ 0 0 + + + + 0 + 0 + + 0 3+ 2 2+ 0 2+
3 000+ +00 + 0 + 0 + + + + + 0 + 0 + + 0 + 0 + + 0 0 O 0 0 O
4 +++++ 00 + 0 + / + + 0 0 + + 0 + + + 0 + + + 0 0 3+ 0 2+ 0 2+
5 +00+++ 0 + 0 + / 4+ + + 0 + 0 + + + + + + 0 + 0 0 0 0 0 0 0
6 +00++ 00 + 0 + 0 + + + + 0 O0 + 0 + 0 + + 0 + 0 0 0 O 0 0 O
I+ + 00+ 0 + + 0 + nt + 0 + + 0 + 0 + 0 + 0 + 0 + + 0 3+ 0 2+ 0 2+
piino + + + 00 0 + 0 + nt + + 0 0 + 0 + 4+ + + 0 + 0 + + 0 3+ 0 2+ 0 2+
hisilo 0 0 + + 0 0 + + + nt + + 0 + 0 0 + 0 + 0 + 0 0O + + 0O O O O O O
2.4 BUEADLE AR 3 BN WAk 2, R4 /RS R AT A R I A AR A A2
2 OBURHTA L A 3 Wigh PIt(x10°/L) Hb(g/L) TB (pmol/L)  Hi-D %M
DAT ABO SMIFE S ABO SMiHiA % LI Y S S N S . N
o 4+ 3+ 4t S5 LU 251 81 98 130 87.7 123.9 512 512
N 4+ 3+ 4+ 2 UL 105 91 97 132 101.1 58.3 512 512
sy o
2.5 BREBLD AT SE B B A PR P S D O3 WK 223 216 98 152 45.3 38.3 128 128
B3I 10241 024, 3 it

2.6 XURHTAE LI M f M AT 5 Ple, Hb  TB  $T-D %A1 #Y
At W3 RIFE 4,
RT3 RB A K B IR IS A TR 8 B 9 AR Ak

Plt(x10°/L) Hb(g/L) TB (umol/L)  ¥i-D ZZHr
WooJs ®w J& 0 H J& moJA
51 Yk 128 34 85 141 121.7 134.1 512 512
ok 17 26 97 188 210.4 195.2 512 512
E3WENIL 90 77 93 139 37.1 20.9 128 64

Rh MLERAS R 9 HDEN I FRE DR 3 Fe A ™ 8, o
LA RhD It BG5S #2 9 HDFN f5c oy P 8l 0 & 4278 2 16 &%
PUG IR 2S5 S 80 A L A e B 000 K Bl | JHE
Bp o, e F B0 AR B0 A2 JLAE T 45, WA T AR BT, 56 5E )
w B R REERUAR M 5 HDFN B R R S IEH e —
AR Rh ALK SHUARSM#E 16 BEHA IR IR E X, %)
WG JLAR AR AR L

A i, BESEPL-D BN =ik 1024, 75 85 H 0,
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2 AR A RhD B g B, AR L4 B R
P FMA RO R TR GRFIE IR ZMER, 6
BESEHT-D 200 1024, 5256 2 % AR RhD Il 5 55 7 45 51
FTREMABAYE , G661 RhD B« BEREEL 4, TATH B L 40
MITE 45°C HEATHCHOR 58, 55 1 RIS D B J5EAT kB
P, 2 IR AR 3B 1 BE AN 5T iR i KRB I B
RhD $He A 2528 4 B (2+) , i BT ZE 40 A7 7E D
B I, IS P S5 T 28 DO A R S8 T 85 R AR
236 BGE XA BE & E HDEN A58 4 )L, S22 RN RE LI IR
il RhD BV B e R 8 R, — 8 B A BESR T it
MG LRI AE JL™ 5 I R 22 30 5 W B 405 SR 10 o] SE R A T
— RN T 4

FB LA I e 0 il 6 5 9 . ABO I B[R] 28 UJL, RhD
I B[RS S 4 DE 2% i AN = IR AT 2 i, R EAT T 2 Ik
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7, REMS B B D LA N 2 859% 1 BB 4T 40 M Fn g AL
FEARANLEEE 30% ~40% 26475 . AR BIXUSR LSS 1 ki
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BHA BILMIFIE R S8 & B A9 5838, 6 02T 2 19 AR 6E )
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B DA de i, AE 986 1l )5 4% BA AE R LA N R B0 S AT SR A
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e Sk ARy, LR B RhD FAPEZT 40 ifi 8k RhD
PP 21 40 i e HE R, AR AT 2K St TR A

] PR A ] & B I AN i 9497 e R LI 2 P AR R
JCHA R, TS B T 1gG FE-D A A FILE N, i85
AFMESIEL T, LEE AL LRk, BOE
M3 P TG i-D gE 4 ok B A SR8 B b 7 i
14 TG Hi-D 5K T LA i B HOAE FAS I b3tk A i 45 9110
JT AP LA TR , I AR 2T 2K,

e 1A LAY IS, o35 AR A ) I8 & R A
M /VBR, S 3508 L i R 1 5 it /AR 35 TR B, DR R R 1
JINKR AR S5, 35 B A 1/ P A I/ MRS T 30%10°/
LU A ak S At B G , SRR e 0 S T AT B e

/AR FROLA I H itk

A BIELTR , 77 HT RhD B FURR 2R 17 00 1 20 7 i s £ 7
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FHAAEEEZANGERE X, MG E —ZE0R foT,
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[Pk G A AL VA% IR A mh ARG O ) S Bk AR T

BHarA TRt (BRI I G BEPE P54 710061)

WE B SEREAMEEREFHRNGFIR, 205 £ 0 A, T4 6 E R E P RN Nk
HAB, FiE HRE A MR TR0 2015 4 12 A-2016 £ 8 AR AM B &+ BN FRAFT 2, HR 2015 F
12 A-2016 £ 8 A, BE V8 4 i 7&K o o0 S04 0 o AL B AR K 211 012 6, 3 o & of (LA I A7 A 89 602 11, o & A0 I B iy
42.4% , AL E AR AR 207 4, T M3 0. 98%o, 3 5 o A A MU AR A H M 98 £ (1 f HIV,97 f# HBV) , [
PEZE 1.09%0 , i A P AR A P 109 13 (394 HBV) , PP 0.9%0 . S kT4 R B & P a7 &
Pl S B RS R AR R A A R F AT, BE KA R A R LR
H— R X G R A A B &R

KB 3kh; Eb UARN,; HRAN

HE S R457 R446  XERERIAAD:C  XEHKS:1004-549X(2017)8-0957-03
Implementation and reflection of centralized blood screening of nucleic acid test in Shaanxi province DUAN Yong,
GUO Yan, YE Shihui. Shaanxi Blood Center, Xi'an 710061, China. Corresponding author. YE Shihui

Abstract; Objective To summarize the operation of Centralized Blood Screening ( CBS) in Shaanxi province, to ana-
lyze existing problems and discuss some associated ideas in promoting CBS in future. Methods The detection results of CBS
from December 2015 to August 2016 were analyzed. Results
(NAT) from December 2015 to August 2016 in Shaanxi province, 89 602(42.4% ) were from CBS. 207 samples were posi-

tive in total and the positive rate was 0. 98%o¢, among which, 98 (1 was HIV positive and 97 were HBV positive) were from

Among the 211 012 samples detected by nucleic acid testing

CBS and 109 (all were HBV positive) were from Shaanxi Blood Center and the positive rates were 1. 09%o and 0. 9%o respec-
tively. Conclusion CBS could provide Blood Center with comprehensive benefits, promote the systematization, standardiza-

tion and scientization of blood detection, improve regional information construction and blood emergency response mecha-

nism, and guarantee emergency blood use.

Key words: blood stations ; centralized blood screening (CBS) ;nucleic acid test( NAT)
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Abstract ; Objective  To analyze our hospital’ s clinical

blood transfusion data which was collected after the new estab-
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lishment of clinical blood transfusion evaluation system into practice, and to discuss more effective and reasonable evaluation
methods and evaluation indexes, so as to improve the scientific and rational use of blood and to preserve clinical blood re-
sources. Methods Assessment and promotion on rational clinical use of blood was established. Clinical indications for trans-
fusion were created in our hospital and strict hierarchical management policy. The grading transfusion approval and compli-
ance evaluation plan were implemented strictly. The pre-transfusion indication and post-transfusion effect was evaluated, in
addition to an assessment of blood transfusion records. Furthermore, blood use tendency and rational blood use evaluation da-
ta between 2012 and 2014 were analyzed. Results After the practice of clinical blood transfusion evaluation system, in ac-
cordance with the trend of blood use, compared to 2012, all operations, discharges and blood usage increased in 2013 and
2014, but the suspended red blood cell dosage per operation in 2012 were 0.4 U, which declined to 0. 28 U in 2013 and the
amount of plasma per operation declined from 0. 47 U to 0. 14 U. The unit discharges of suspended red blood cell dosage de-
clined from 0. 14 U in 2012 to 0. 11 U in 2013 and the amount of plasma declined from 0.16 U to 0.06 U. Compared to
2013, the suspended red blood cell usage per operation and per discharges continued to decline in 2014 and correspondingly,
same amount of plasma also declined. On the rational use of blood, an improvement was seen in the reasonable utilization rate
of suspended red blood cell and blood plasma, the eligibility rate of blood transfusion application and the compliance rate of
blood use plan and the rate of autologous blood transfusion in 2013 than 2012, and in 2014 compared with the year of 2013.

Conclusion Through the development and improvement of clinical blood use evaluation system and the establishment of

clinical blood transfusion evaluation system, the enhancement of clinical blood management not only can promote the scientif-

ic and rational use of blood in our hospital effectively, but also can preserve the blood resource.

Key words : clinical blood transfusion evaluation system; rational use of blood; trend of blood use
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Research progress on leucocyte depletion filters and combined cell preservation used in obstetric cell salvage YU
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Abstract : The usage of intraoperative cell salvage in obstetric has been limited for the consideration of pollution of white
cell, amniotic fluid embolism, allograft immune response of mother by fetal red cell, while it gets promotion because of its
application as leucocyte depletion filters. Leucocyte depletion filter is a membrane structure. It can filtrate the impurities and
pollutants of recycling blood in obstetric surgery, such as amniotic fluid composition which contains fetal squamous epithelial

cells, tissue factor, alpha fetoprotein, lamellar corpuscle, white
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cell, fetal red cell, bacteria,--- etc. This technique needs to be
meticulous and cannot be pressured. Further clinical study is

necessary to verify the security of leucocyte depletion filters in
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[E)EFET  AEF=RI It A AE 163(6.85) 5.84 -7.99 154(6.41) 5.44-7.51 131(5.52) 4.62-6.55 119(5.08)  4.21-6.08
KH/ A E 0(0) - 0(0) - 0(0) - 0(0) -
MWERHE HEFREF 23(0.98) 0.61 -1.45 26(1.08) 0.71-1.59 26(1.10) 0.72-1.61  41(1.75) 1.26-2.38

.5 A Sk 7,4 2-8

2.4.2 FRHEMARR EFAMRHL M TR T B Sk
2275 L ( 26 1L =500 mlL) B & A 5, 2004-2005 4F K
6.7%",2014-2015 4EH 14. 5% Bahn>1 4%, T =Rk 1

BAHESET AN TR S (E B T2 20 3 ArEE 4R 2
REFEH (% 3-4) .

FTa HEE 1994-2012 45 (4 3 4F) F=RHB M B HEFET-HOMBLT R

o S A A 7 e i \ it HM EAEAE TR (/10 T4)
Wi PB4 ES cl

1994-1906 4F- 4 3 5 5 17 0.77 0.45-1.24
1997-1999 4E 3 3 1 2 9 0.42 0. 19-0. 80
2000-2002 4% 3 4 10 1 18 0.9 0.53-1.42
2003-2005 4F 2 3 9 3 17 0.8 0.47-1.29
2006-2008 4F 2 2 342 (0/2) 9 0.39 0. 18-0. 75
2009-2012 4E* 2 1 7 7 17 0.49 0.29-0. 78

T 51 E SR S, % 4. 15 GBI Z R 22, HoA A 3 E R
2.5 VR IR FE ST AR AR 0 S B ) R L HEAE B AN
2.5.1 JFERHBmAET AECRIZET- % (3£ 4)

2.5.2  FUIFIHESE

2.5.2.1 [AAZI 2009-2012 LEEEEFIZIR 24 17 4
FEIAR HTBET, I R A R S 2 | ARG A L E 46 0
TR (F 4) o XF 17 BAET P 1R 1 A RGA 1 B
YRR IN, I BT TE e R R Y 77 26 R Rn T 2 et
R TP T, G ey B A 0 2 X S I 7™ R 4 0 A R 391 A A
HEAR, 1) F=mikd & s & Rilk— S8, 3 A2 E0
KA & BRI, (RASL 1 4% IRk RI o T g i vy o ek £
PRI SRR 2 1A (SR AIG 7= 28 F 2 R i 4 T 37 R
J7, i ELIA T B PRk ek A 2 00115 JOL DAV AL T 0 75 1) P
LT3 FRRAR , AT S ECE 45 0 S, XA 1 4 2240 P2 Rk A
KRG I EAFAE AR B BT , 78 % A H I T e 24 1) R B
JendE I, 2) 297 A DL Z [E B9 1538 -5 54 N 805 AT BA T
R v 3 A7 R AL, 3 4 7= A 2% o i AR — 3,5 447710
I MM BV 2 247 AR A A ) G R AR R
3 AT S HET R Z SIS H %, 3) M KR
PP 1 48 PR/ A% A 72 10 DR P A K T A )
77 RHG M 1000 mL, Wi AR BT A A 1,3 h 5 S 4 8 1 B
TE M 2 500 mL; 45 TRRE T8, Sk AR 8 L BAE 2
L, B BB 48 TR E /A E S, 5 A ICU R, 14
AT 2 e 0 WOIAE N 22 38 B 3508, HH0 R,
A S L R —— R K, A B3
RAARR 7 Lt o o DT A7 6 7, (LR DG A 1 ) B R il R e
B2t 1 L AT B0 2R e SCRE L 5 17 7= it 42E K Sk
HBLE 4R TC T 19 R Re e AR H A 25 T 4 R TR 24, B

Je N BUE 4 TG T O™ 5, Y A E) T 50% i %
1 IENUR R P R ACES . 4) RBL/INGY 7 1A R i B AR
i .9 A M BT A= AR T <60 ke, HAIE . 7E IR
&), Z2 G O AG A I 25 38 N 3 100 mL/ kg, X 7= 30 2% i Ak 11
Fiah BB 5 S P U R R Y A EE 70 kg 0477 IE R I
1 500 mL 24 7 5 20% I 75 5, B X TR 8 55 kg 97710,
JUF i 30% MA & (R 5) , B e TR#E K ma b A
B 15% .30% .40% Ifil 75 2 b 1 B IR A AR AE A B T 42 95 A
TRIT RIS . 5) R KB 10 i A 1% Ak = 1 e
HERBRIL 11 £ (61%) , H = BUEEAR Y 7 24 W] 5+
FARBA ) BB AR 5 4 KRBT ERS 4, 6)&
FRIIAEAEITEE . (1) 1 44 7= 4 ol ™ 5 2 il SO A0 ] it 7 35
K , P30 Mk O e (LB KU ) R, S AR =R 2 s Ry
DI A0 55 B 1 P i T R R S < 0 7 R 18 30 e ) g
DA P38 e P i e st ] 5 3 e ik 3 8k 0 A K A o R
Fa 31, 2 R M R R AR TS E i A BRI
(2) B0 B e R4 F A SN IE IR L 25 2 6 B AU
FGEA, DL B e R o b 3 AT+ 88 1T 1) ) B, EL &
Mifs ik o {B7EFFPEAS B BB T2 40 i A VR 22 30 K e B X
U, 5 ZBET- 2= IAfFFE R I AE 1R, 575 AF 5 AAFTE S 95
M R LA R A R T 3 L 8] 4 I Y
4y VLT 2P IO AR K /> KGR B B 2
S EL A R AL A P 4 IV A e

2.5.2.2 BT WL TR, XA AR TS A 2= 1A
OB ITAR 22 S5 14 % BRAEAE 7= B 45 AN R i [l B, 76 £ 2
PR A S T Ak — AR T A SRR DGR Ry R
R T A, T A G T A (1 I PR B e A AR 1 2
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8. 1) R Hb KR T 22 00 1 Bl A — 2D
Koty , G RAFAE FH2GHR1E , B8 TEAP SR, ATE M IR Hi e 1k
Hb /K-, 2) 75 T 2 50 B B 7= B 401 990 18] (modified
early obstetric warning score , MEOWS) Hie 53% F8) fL 55 I W 43t
FAE A BEOWEAE bR BT T W 57 B 7 i A O A e 7
9, FUA 08 S o3 RSB 7 I A RE A R 1A 45 SR, Al
ISR EARIERIR, 3) MR A B AL, B LR b
PRI E B AR E R L A AR BRI R S — 2 R
1o 4) WA S S5 RN 1M AS H R S BT Hb ARG 45 2R < T R
TTHEDR , 42T 2% P R 17 o A0 2R WL 3 A B 8 A e
PRI REC A7 R B 0 I, (E AR RR A0 22 I AU RE D AR
SR R UL AR, {H s T BE 0 A TG I
BEE T AIIA B, PO 4525 RS B R B i
5) X T T RE HH LR I s O A BE MU 5 Y ™ 1E B
TESEIMAGFR AL | M Z A 455 Mo, o) ik
Ry L, R RATAMRR R AR 7) A SRR
R MRNA S P JCR, S AT T E VIR A . 8) |
iz N AT 415 Pl TSR o i 1 B W A 25, B I T T
3G gk A A i e A

x5 ORIEARTAG ML A B MK M E S (mL)
M7 E T 15%KIME 30%%KIME  40%%k i &

50 kg 5 000 750 1 500 2 000

55 kg 5500 825 1 650 2 200

60 kg 6 000 900 1 800 2 400

65 kg 6 500 975 1950 2 600

70 kg 7 000 1 050 2 100 2 800

e MG GE 4R 91 0 1M 5 B4 100 mL/ kg F855, (ELX T HERE 220, o ¢
FIRERIAG (TF 51 F3CHk 5,3 4. 2)

3 ATE4HEE

ZaPE O AET R [ R 2 Ak £ B NN I fe o ) At
PAERZ — ., TEBEAE T 2000 4F %8 T 4R 17 3h i), 4+
W& R B R B AR T R KR S A T B0 K22 A
FET BN T4 &R B AR, 25 0 51 B ki 31 2015 AR B0
AP IABET R T R 3/4 B bR, 152 &Ik E KA 1058
T-RE4<10/10 J1 (2015 £ 22 = AT 2 M 1990-2015 4%
HIAEAL T B 243 501 g vk [ 7. 8/10 T3 1 3. 0% , F [ 9.2/10

TIR0.7% B 6.4/10 JTH1 2.8%) 1", KikE R 2= 1A
FET 2R BRI 32 R R T 5 SO T B TR B
FBHIR SRl 19 22 AsE T I S A R

PR MR ZE A SR T | SRR R B ) B R
2014 A4 Sk il & B G g S U % A IR I RO SR AR
A7, B EE AR AT 2 4 B IR L TR A L X5 A T R S e
T 2= TEFE T (1) 4 TR HE it () B2 AR 4y, e R 3
LA ERERSNERZ —, X — R RE S
CEMD YU ST PIAH G, 23Sl 4 10 S0 19 S AR e T
1) T At os SLPURI SR AR | 0 [ 2 7 I AT T AR 2 P A A A
(2014 4F) FERERESRIA . “ 1 A7 2272 1H3ET, JGiE Xt T 88 R Y
FHE T SINBERE S A X T 408 T 144 #
AR B IR BCR BB T By 227 I i RGO, I
DL AE A B 20 7= A W 45 B 32A0L , DA TG 7 1k LA 22 7= 1A 4 Bt
TR RARR" . 2) HE57“ R 3E45 (no blame) " 34k, 14
ELERAHTFAHCES AL T, AHTEEFR, 3) ™%
PR PR FORL T 4T I 44 fh AL 38, B JC vk 8 W 2 AL {2
PRI TR B BIAH G BE 55 A B, 4) PP RERA C £l
[ (ANBRIEF g 2f A4 7= 40 5 2% ( maternal medicine) ] %
FMATIERA , 5) WRRRE GG IR, 1 H A Z (U
TARASER , A I T e A A ) L, 25 M fopt e ) S ) 4
FERL, W Vg SE s iR, AR B SRR R IR BRI 245 4, 77 7E
[P AN 2 2R, FAR R A AR T vk e B0, LI i B 35 06
MRE

ZEP A I B IR R B IR 2 0L 2 =R E YA
o B EAE 28 00 A D T R T — R A 1 2 2RI
IRAE RS, H B A 1) SR Ab B 1A i 45 R A B, AT
R =22 T Y% 1007 2 B P2 SR X A BT IR 5 2) Y RaL )T 5%
IR, H O A R 1 e i AN it 5 3) 38 I 253 i 22
FhEEAR G259 i A PR IR BN A AR I 22 F
FARI AR A B AR S, 24 %k 2= B 8
TIEAE;4) Inag I A1 B AL R BT, A AR ST KR
B TR A AR 25 B AR S 77 S5 4 1 T8 R A Y
B ;S ) TR T W FIEGR (£ 6) .

R 6 Je[E 2 IO U LR S 9E H

Ll A e 1] 9 A7 ] E PN

B R RS FER LS S 2015 12-13
FERT I BRE E 2011 14-15
WTE AR AL AT E MRS A IR AT B 2 R A B R 2011 16
FIELL A AR 2P 10 e 2014 17-18
7= Hh LT T AN A B B 2016 19-22
SO RN AT AR 5 R R S R 2007 1

e [ Il YR A ZE A 1L TR RN 2T 0 O RS I P 2014 23-24
o FAAT-D G pE Bk 2R TR B Ak LV M 45 me 2016 25-26

e [ [ 5 AR 5 R 55 AR 9 B FERRA R I 4 A A 5| 2005 27

2015 4F 9 A5 79 MBS E RS T il —( A8 4
FATRIHER 2030 AF AT HELE & SRR , H A d% 17 W B A
169 WUEAR H AR, A 5622 7= IS0 T2 (1 24K H bR « 2
2030 4, FRZFE AR 10 J7 0136 72 i PE T R E 70 AL
TS B A ARG T AR [ A LRSS b S

BURHR L T2 227 IASE TR AE 2015 4F (<9710 J7) I BERl
b, 2 2020 4EFRE 20% , 2030 4EF [ 50% 7 ; 3% [ 2016 4
FATHYC “Aa B P 20307 BRI 40D Y DK F AR 2 7= 1 AE T
G A (a5 [ R R B R ——M Z2 7 SR T FE N 2015
AE1Y 20. 1710 77, B 2020 45 FEF) 18. 0710 J7,2030 45 F R
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