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TLIp M X T2k M A BE HCV R 199 5= DRl 4
Yol , KRB, HRE, ¥ XE, HQE, T4, KRBT & 4
(LA ML, VT8 F 5L 210042)

[(HWE] ACEEVIILI X TR AT HCV JERG S B0 R HRATRAE - X 2013 45-2014 4R VL9544 1L
Wty 157,119 44 (e To A2k 5 AR AR E T FH—HCV ELISA SUKFAM A HIV HBV F1 HCV6—TRAERX BRI
T, %F HCV RNA BHPERRAS FH 22 52 PCR 5 VA6 D05 75304 B2 18 000 s % HCV RNA PHPEARAS#E 47 5150 PCR 38 4%.0
X B, AR AR P 285 SR 4 BT BE R RY 4B HCV 3 BRRL 9 3 A0 B 5 0 501 AR IR 1Y 06 3R . 45 R0 347 fil4i-
HCV SR HEARAS, B R K 0.22%. A% BRI , A HT—HCV BAPEFI BRG] BH bR A v ) A H HCV RNA BH A%
FRA ;125 BlFT-HCV BERF B AR A HCV RNA FHEEARZAR 46 4], 7 57 IMUE PHE 2N 36.8%. L3\ PCR §73%
HCV RNA FHMEAR AT s 7y F 4359 36 4 . JEPR B2 B 1a(2.6% ) . 1b(74.4%) .2a(10.2%) .3b(5.1%) .6a
(5.1% ) F11 6n(2.8% )4 FhFERBIFN 6 Fp I [V Y | R & 0 4 BUFD 5 80 . 1 BOFN 2 A7 53 Pl b LAt s T o bk
A AEF G EE X1 RS 2 RS4RI /INT 3 BRI 6 BURE 2 R GRS SR R T
X TCEEBR A FFHI-HCV IR 2T RS HCV 1B 5 TR 37 205 R 5 A AH DG | (5 AR RTR
AV FA AR S R HOV JEIBILL 1h o4 3, A [ R R E A TR AR 2 0 A B & 225 .
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HCYV Epidemiological Survey of Voluntary Blood Donors in Jiangsu Area

Xu Jianfeng,Zhu Shaowen, Jiang Nizhen,Hu Wenijia, Tang Xinyi,
Wang Jinhua,Zhu Shengjiang, Lin Hong

(Blood Center of Jiangsu Province, Nanjing 210042, China)

Abstract: To study the prevalence of HCV infection and its epidemiological characteristics in Jiangsu area. 157, 119
health blood donation of blood samples in blood center of Jiangsu Province from the year 2013 to 2014 anti HCV ELISA
double reagent detection and HIV, HBV and HCV6-mixed like nucleic acid detection, the HCV RNA positive samples
were detected by quantitative PCR method to determine the titer of virus; HCV RNA positive samples were nested PCR
amplified fragments of the core area, according to the analysis of the gene sequencing results. Analysis of HCV genotype
distribution and correlation with sex and age. A total of 347 cases of anti-HCV reactive specimens were detected , the posi-
tive rate was 0.22%. RNA HCV positive samples were not detected in the anti-HCV negative and —HCV positive samples
by nucleic acid detection, and 46 cases of RNA positive samples were 125 cases of HCV positive samples, the positive
rate was 36.8%. Nested PCR amplification of HCV RNA positive samples and sequencing and typing of 36 cases. Geno-
types were 1a(2.6%),1B(74.4%) ,2A(10.2%) ,3b(5.1%) ,6a(5.1%)and 6N(2.8% )four genotypes and six kinds of geno-
types,4 and 5 were not found. The proportion of type 2 and type 1 in the male group was significantly higher than that in
the female group, but the difference was not statistically significant; the difference was statistically significant between
the type 1,2 and type 3, 6. The positive rate of anti -HCV in blood donors in Jiangsu area was decreased, and the infec-
tion of HCV was not correlated with the degree of gender and occupation education. However, there was a significant dif-
ference between genotype and age and occupation,and the genotype of HCV was 1b.
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PR 29 8 (HCV ) JE G BT 35 BU I8 Ay 4 R AR e PR , 2 S BB VI S Ak R0 40 s 1) =
SR Z—  HCV JEHFAITE HOV B ARk TS M 267 SR S8 5 A 112808 3, IRl RE 5 45 A T
i F ST S UL EE B . HOV SRR A B AT & B i A8 St R BB S AL R 7 41 I 22 5% HCV 3543 0 6
PRSP AR, BAREIN G T HOV BE PR AL A3 (W) 4G B W 22 | (H 32 248 h e © A B Ui R s AR
Mcrf f R JCAE IR MR A HOV S B A 7 A 98 520 5 HL PR T vk 22 53 3k FH 0 0 R TRl
SEI L, BE R A3 B 25 A AR R 22 Sk« DR, R 1 S A bl 1 g b DX TR AR I AR HCV 19531 A T
SRR AN 2013 4F-2014 4F i 8 AR AR AR AS i -HCV S5 ST 04T s R HIAX BRI 7 12 %68
HCV RNA FRASHEA 72 PR ARSI, 38 3 A AN e 48 51, TR A MR VLT3 b X TS A2k I A HOV SR PR AR S
SR 3 A0 LA T A T 2 RAE A W AR M DX R AR HCV B 1 1 A M B 58k
1 kST
1.1 HFAKIE

2013 4F=2014 4 FE VT 7544 I 0l i BE - HCV BEEC A 28 (ELISA) XU i &8 i —HCV FHME bR AR
347 43 (55 226,20 121,41 18 % ~60 % ) AAFFEXF 4, HEBR & JF HIV HBV Hl TP KB R4S . BT A bR
ARSI R I R0 [R) 5 R FARAS VL5048 U O e B2 51 23 A e Je T S e o
1.2 H-HCVE

Hr-HCV it LL 2 Fr EIA 72 /9 S/CO My E R . BRI BR 4% 70 6 U6 B AT 4 . beAs
ELISA A6 5w K B An e« B AR AR B R 2 AR A TR I, Kl AR As S/C0=0.5, ¥
A, 2R A 2 FORTE]) T SR AT AL . B A, B s RG] $/C0=0.5, 1k i, He
R 0GR S/CO=1.0, F 2 FHME: , Bl 07 0.5<S/CO<1.0 &N KIX .

1.3 N NAT (nucleic acid test)

KX G combas s 201 AN R G317 6 NIRAEA I HBV DNA (HCV RNA #l HIV RNA , A 1%
SR B AR 35 5 AT B R B i SRR EE A
1.4 HCV RNA E3:XPCR¥ ¥

H X 2 Wi 23 7)1 High Pure Viral Nucleic Acid 357 &5, M 200 wL M35 bR A HHEBUR T RNA & T
50 pL PEME , —80 CLRAF , 4 UL B4 iR @ Ul I B34 . A4l HCV BRI ZH Core XBRITHS 4, 2RI
K PCR LT Wi%E PCR U739, B iAARAS H HCV RNA BIAEAE . 51 F A IR . A5 19 CF1 5'-AG-
GCCTTGTGGTACTGCCTGATA-3", Fi#4M514) CR1 5'-GTATGTACCCCATGAGGTCGGC-3"; FiF N5
CF2 5'CGGGAGGTCTCGTAGACCGT -3', FIi# N 5% CR2 5'-AGGGTATCGATGACCTTACCCA-3". RNA £
s CR1 Al CR2 51 iEA 738 %% 5%, R FH Promega RT reagent kit S AR R M 554, WK 2 « 5Xprimescript
buffer 2 wL,CR1.CR2 1 Oligarchy (T)4% 0.5 wL,RT mix 1.5 wL,HCV RNA 5 pL, 3t 10 L. 1849, ki 544
R 265 °C 5 min;42 °C 60 min; 95 °C 5 min; 4 CLRAF . H3X PCR 2R H Thermo Taq DNA Polymerase , 55—
P14 N AR ZANF  10xTaq PCR Buffer 2 wL,dNTP(2 umol/L)2 wL,CF1(10 wmol/L)1 pL,CR1(10 wmol/L)
1 pL,Taq E(1 U/pL)0.25 pl,cDNA 2 pL,ddH20 M2 20 pL. 2 4544 :94 CC 5 min;94 C 305,56 C 40 s,
72 °C 40 5,35 MEF ;72 °C 8 mins 4 CLRAE . 5 5P 1 RO NIk R SR W 45 1 5 50 —Fe AR ], 1R R EE
58 C, MASE—4 I 5 wL VE MR, KRR R 50 wl, 5140 CF2 F1 CR2. ¥ 34 7= H 2% 35 IR b
e FEL K ARSI H A 4547 (385 bp).

1.5 HCVERFE S

¥ HCV RNA B 50 Hh 558 PCR BHYERR ARG B (14 2571 (385 bp) VIE [EI I 7, F F MEGA ver-
sion 6.0 X 5K 8T GeneBank £04 4 1) 32 NS MEIF A (WLIE 2) #E47%F LR R G40 AT, B e AR A 1
HCV B AI([& 2).

1.6 FitHE

H SPSS 19.0 GE /0 A4 AL B HiE . Pearson Chi-square test H ¢ FUE 5 2L [P 1] U 491 9 22 57 . P<

0.05 Fordi 2R HA G X .
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2 4R

2.1 $H-HCVEMERS

2013 5E-2014 4EFEVTH X 157, 119 44 JCAEHER L MR AR AR 24T -HCV ELISA SUGRAFI K , 347
RN PUARBHME R A 0.22%. 347 FilkrAH 222 4 Ry BT BH AR AR, o5 43R BH AR A Y 74%, 125 ]
RGN SRR A, (5 2 FEBHPEAR A 36%.

M 1AL, B S HT-HCV PR SE, JOH I 22 5 (p>0.05) ;11 18 %7 ~25 BHAFEI Beidii-HCV
PRk 2 A1, 25 %2 ~35 B AR Bl , H-5 HAWAR IR BEZ (R 22 3 A G T2 X (p<0.01) s ZH B RRE A,
Pi-HCV BHM R, AR 22 TS 3 L (p>0.05) s WO D5 T, A2 E FIZE N HT-HCV BEME R & T HAHR

oAb, BOMAA FHR G HT-HCV BRI AR, AR ER AT -HCV BIPEREA G218 L (p<0.05).
F1OTHBRXEEMNEHCV B S Fl . FHEREMPU QAL

Table 1 Relationship analysis between HCV infection and socio-demographic characteristics of Jiangsu blood donors

Mg bR ORI EIRNEENEA PR BH MR/ % 1% P
T 102 877 226 0.22
P4 53] o 54212 1 022 0.02 0.892 0
18~25 74 185 106 0.14
25~35 43324 156 0.36
AR 35~45 26 302 48 0.18 62.28 0.000 1
45~55 12 180 34 0.28
>55 1228 3 0.24
WP ELLE 25420 57 0.22
B 28901 56 0.19
S g 12214 25 0.2
) K% 35011 77 0.23 6.65 0.354 0
B AR} 46 683 120 0.26
e 6552 11 0.17
KH 2338 2 0.08
R 39219 118 0.3
s anl 3730 6 0.16
L NI 3534 6 0.17
2N ARG 34709 51 0.15
iR ZE{E\ 164 644591 fz 8:;2 27.33 0.001 0
A 1553 2 0.13
N 9149 28 0.31
oAl 40 367 90 0.22
AH 3758 10 0.27
Mt 157 119 347 0.22

2.2 HCViRZH MR
ZERLIR ARSI, T A HT-HCV B HEARAS R0 520 PHEAR AR 92 HCV RNA B, 125 fFl4i-HCV ELISA
MR S PEFRAS H 46 5] HCV RNA FHM: o5 85 A FHAE 358 0.29%(46/157,119).
2.3 HCV Core XBIPCR =4
LUK 45 RS E 46 il 7 5 PCR HCV RNA FHMERR A 1 S50 PCR 734 Core J7 31, BTN P AR A
36(78.3%) 19 .

TTU LTI

M 1 2 3 4.5 6 7. 8 S TUNSEICIEEEEIEI e B 10 20 21 22 23 24

M:Marker, 1 A BHPAXS E(HCV i ABRAS ), 2-24 - BRILFF AR A, Hor19,15,16,19,21, 22 BIPELE AR , HA 8l P45 2R
1 #FHHHF-HCV AR HCV Core X A5 — 4 PCR 7= 41 55 A5 #8 5 B FE ik 45 3 (385 bp)
Fig.1 Gel result of the second PCR for HCV core region of potion of anti-HCV positive samples
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24 HCVERB S

FIIH Mega 6.0 347 5L K 4378 (& 1), SRR E] 1.2.3 F1 6 B 4 DJEPIRL 4345 6 D FEHIEAY : 1a
5 2.8%(1/36), 1b A5 72.29%(26/36) ,2a %15 11.1%(4/36) ,3b 85 5.6%(2/36) 1 6a K 5.6%(2/36) ,
6n K 2.8%(1/36). {75 HBIX ToA4HR L5 BEGL 1 HCV DL 1h R ASh 3=

g g 8
4 o NOC I S
o X X Oy R
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.75 NI NS
o, Y b 4 ";\ & 2
G P 6
o o Y 6P
20, B Q S o
o,V AY) B o
/o > Q’B\ 61)—1
0w O Ny
L5, S oo1-H
PP > oY
1&. NS )
C]83P 0\6’]3A
€137 D504092
Cl8sy, D00944-22
C130v AC175
Cl569 ACIT71
C189% ACI26
P13@® Di6sgq.
cmqq 440,69 2a
20 £,
SR Agy, M9y
oY Odsg
\6. d/}) ‘?66
3 s 6\?\3 Ja
C\ \4 0179 7> 2
Q\G’ 54 OrP I A
C/q N q@ ‘)0\? V%
¥ &8 0%, %R,
OIS TN v 2% % g
S ST EL 0TS
O8I EZZ22222e%
§ 9o g8B=%” %"
EY R
~ B B WS
a s o L=
o > °
a
B2 HCVERHE
Fig.2 HCYV genotypes by phylogenetic analysis
2.5 #EmEHCVERB S FERXRSHT
MFE 2 0] IFEH, 36 il HCV RNA PHS:FRAS %2 HCV RNA PR{E# ML R RS E B P RS T
%,@ 21 @J ﬁ”l’i 15 @J %Ari El(j ﬁﬁ% Iﬂlﬁ %‘E%ﬂ: Table 2 Distribution of HCV RNA positive blood donors
ﬁ“lﬂf . %Eﬂ 1 ﬂ%ﬂ ) EQEP%{%Q‘]%] 60%,1(’% in different genders and ages
N yon N ) 5
290 40% B H A3 A AE S 2 Z [ o W) i 22 55 S % 7 " THAE#
FAERR N, Hp 1 BUF 2 A HCV RNA F 25010 2 4 2 2 29.2
1E<30 % ABET 5 86.1%(31/36) , 1M 3 B A 6 3 2 1 44
KL T AAESA0 % (9 NBET, 8 13.9%(5/36). o ) ’ 0 0
Total 36 22 14 29

3 e

ABEFE R VL3 X TC R 0 A BEHL-HCV BRI 0.22% , SR AFEER , T 5 T RS, thig
PRI, K B PIAEHT-HCV 76 5 2o v 0 BHE SRR, 1 2w i g5 R S i s ot X S LA
PEIR A KB AR R S 2 A Se i X 2o PEPi-HCV PSR E T 7 B M. Hi-HCV PR 552 %
R T A I AR AEAS R R v g B R A AR R 22 5, Forh — A ik i 47 55 2 E R 2 E
FIZENPIH-HCV FHM: 2 T A, 30O 5 2R AT Mk — 55 I R ) 7 1

BT, 2¥KAA 1427 T NG HCV R [R] E b IR 1) HOV BRI AL A7 ] A 25 5, 1a
72 E A RICH PL 3SR AL, FE R X 1 b AL s HOV AR 241, 2a F1 2b BUNNFEQLSE L H AR RSN
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L0, 2¢ T BT HE M R IR —HF MOz AR HBIX |, 3a ROZE KRN A W 7 3 A i DL, 4 R R B e Jb A A b 4R
15,5 RIFEARSAAIERTAE, 6 FUAEHERT W A K T [ A4 75 78 i X oA 4 ). 7E 3R R Bl X, 1b Al
2a BUOMHER LAY FE AL o L 1b 800k 35, HORE: 20 (HIT 4K, 6 B, R HR 6a 1Y HE 5L TR %
YT Ml DX A PR 20 A 80y b, HoR S 2a 1 3b, 84 6a, T JLAE LAY 6 BU3A A 6b Fl 6h'. A YK
PEAS BOHR L HCV JE K43 25 51 555 AN 2S00, FLELBIHERR B — 20, 5 DLRT . —AY b JE RO L, 2R
RIFRE B2 RS0 . T 2R Mo X PR AR 3 RRR I 25 9 HCV 8 R W R = 2202 1h T 6a,{H 1b . 3a
i 6a WAIFE 2 20 ABEH BT o5 A9 FE R TR] I PR F b 1Y e s Tk i, ki b 3a.6a O HL RS T
I R B . BB HCV SER B A 5 M AR R A& .

It HCV FE PR A 43 A 5 A5 I R ) %) b e S B0, DRI RD 1 BRI 2 780 B R 5 M 8 o A s T e
TEHRAEVE R Z (0 B 3 22 Sk . 6P 1 R 2 AR B4R IE 0 A E EEAE <30 % B sk I AR, 1 3 7 6
T FFAMAGAE 40 B LA B ABE, 2255 BAT G248 . A8 s B AT 4 HB 38 v 32 DRI RS [i] 4 531 R4 i B
(0 A D00 55 2 AR, b AR S M v LU B S s e PR, 25 5 G240 35 1h BURI 2a AR 73
AR 3b BRI E , Z R A G E L.

ARYARE AT 1 15 A /0 ULAY 6n FEPIAY | b L PR A 7 ) 4 i 3 s X A S SOk oA TR . B
SRAE LU IS P (%) EL A 5, (ELR AT DA L L PR AL Y HOV R s 7E ik A BE A 2 A Bk 3 . X
S5 NE GRS PERIE K, R i 50 8 NHEOC R A, 38 UG  H1 S JER AT 5%, JIr LA 5 74 My 6 R 780 1 e
flifs HCV SEUSRYL T =AY T B INE 2% . ARSCOIEWESE T VL0 b X Tk i & AR HCV B oy
TIRATIR A PORE . Bk T HOV R 382 LIJE A 1b B 3 H 30 T B i R Y | 6 BU RS H e m A
HLX HCV 3 R B R i) Mb dsl 0 23 A A A BF A8 Ak HCV L PR R34 S50 51 AR 2 TR A e — E 1) 56
F N TR A R R AR R I R I kG ARE L B s e AR I . AEAE A AR IR Y
R I A B 5 P A 0 e A RRE IR I, , 2 fin i S A R4 35

(5% 30k ]
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