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Abstract ; Objective To apply nucleic amplification and microfluidic chip technique for detection of hepatitis C Virus (HCV) in
blood donors. Methods The selected 80 blood samples,suspicious with HCV infection, were respectively analyzed with two differ-
ent ELISA reagents, colloid gold reagent, chemiluminescence immunoassay (CLIA) and reverse transcriptase-polymerase chain reac-
tion combined with microfluidic chip assay. Results Specific DNA zone was shown in HCV positive samples with 210 bp fragment.
However, there was no corresponding DNA zone in the negative samples. Compared with CLIA, the positive rates of nucleic amplifi-

cation and microfluidic chip assay had no significant differences (P>>0. 05). But compared with ELISA and colloid gold reagent,

there are significant differences (P<C0. 01). Conclusion The nucleic amplification and microfluidic chip assay were steady and relia-

ble,and more sensitive than ELISA, qualified for the future blood screening for HCV.

Key words: hepacivirus;

ting; microfluidic chip assay

HAT . P9I 48 95 3 (HCV) 912 Wy 3£ 52 )% ] ELISA .
R A ELISA 3850 £ 34 2 2o B RS 1 A 48 7 dh . (H
B TR ELISA 3L A7 A2 1) — K BLFG . BI 8 7K. 4
50 d, U1 Lh B s LU AT L A R A I B AR AR Ry — P B A
955 T A% BR Y 5 ko T AR 77 DO "4 e & 4.9 UL Bl
F HCV BB 35 B 7 K Jr vk . %3 80 iy BBl HCV Jgk
e (4 L BCARAS HEAT TR K A5 SR AE R .

1 HR5FE

L1 (U550 RO & A e R A
B AT, HCV AL 22 & 6 5 43 17 i (CLIAD 0 1l B Ax-
sym /A Al . Hi-HCV ELISA £ Wi 71l © #it 5 & 20091203 Fi
20100317, @3t 5 & C20090515 F1 C20100315, HCV K&
SR A S 2008100724, F B AL A : Bio-Rad PCR 4§ 3%
%, Caliper 1000 i 5 A%, Caliper 1000 23 47 84, H 4y ist
il T

1.2 ARAORIE SR T b BN RO A 28 L L I B 09 R i
L2 A OMIKXF @M H-HCV ELISA 551 2 ikl , Bk ik
2 3 50 A 0 349 B P AT — o 3 R0 A Y0 A B PR ) I YRR A 80

chemiluminescencent imeasurements;

enzyme-linked the immunosorbnt assay; nucleic acid tes-

By o 3920 856 43 B A I L BRI RNA J5 —20 CIRAERFH .
1.3 KFik

1301 MERREEEC R PSR 2 A 1 Bk W ORI, R AR R
TR R Ak )2 5 R 7 20 IS T T M AR R RS G BRI
TOORSAZ R DA JE 6 R L0k BT Ol . DT AR A% o 5T B 0 R .
RINA ¥ i 4l B R 48 S IR 1 5 1 o

1.3.2 By - watr RAHER PCR %, HERIK
10 uL RNA gz A 10 wL HCV R RR & W 1984, 347
TG SEREE 1 Wy, RN 2542 °C 50 min; 95 °C 5 min;94
C 455,60 C 60 5,20 MEH . W PCR R, &% T
A 10 pL HCV BRI 2,08 5], AT 55 2 A 19 . IR 4%
#£:60 °C 2 min;95 °C 5 min;94 °C 10 5,60 °C 45 5,40 MEH
PSRBT T —20 CHEAE. PCR P2 ¥ R FH O 8 124047
B YR G 389 1 PR B R

1.3.3  Z5JFIWT 4 BOR 1 SE WA bR D R A IR R
EAARICAE 11 4~ (15, 25,50,100, 150, 200, 250, 300, 400,
500,600 bp), 11 A~ U5 5 K& e 4k 28 53 0 5 5 45 WEEHE S AL
wh Y E BEAR I - B L H B 15 bp AR AL & AR I A 600 bp (1Y

*  FEATE R X B 2R A0 AR B35 H (No. 08Z009) ,



E e E# 224 2011 £ 9 F % 32 %% 14 3  Int ] Lab Med,September 2011, Vol. 32,No. 14 e 1541 -

0 E AR IC s R R LA B L PR X B AL B R R . S

R 0 1 00 R AT T . HOV R Sl 7 8 (2104210) bp,

1.3.4 ELISA ¥ k4 CLIA BG4 Fhise Ve o7 vk .

S5 SR 7 RS U] B R

1.4 St b8 B 4o ik 4= A #R A SPSSI3. 0 B/

11 B R Y R,

2 & 2

2.1 80 fIf 3 b A% & CLIA 3 ELISA 33 # @ ik 1 ©

JE s 4 T AL L PR 25 SR 43 B 73.66.63.45 fiy. WL 1.
*1 CLIA £ .ELISA 2K G £ 2 &R LR

no BIMEEC BIMEROD e P
ELISA 1510 80 66 82.50 5.14* <0.05
ELISA i##1©® 80 63 78.75 6.75" " <C0.01
Jeth vk 80 45 56. 25 26,04 % <<0.01
CLIA 80 73 91.25 — —

“P<0.05,"* ;P<<0.01,5 CLIA ¥: b, — . CEHE.

x®2 4 FhATERT 31 BRI HCV BERIRA MR N 4 R

- CLIA¥:  ELISARFO ELISARHO Mtk Bk
(S/CO» (S/CO» (S/COy (+/—) +/—)
1 42.42 0. 69 1.58 + -
2 21. 84 3.20 6.24 + —
3 14.32 2.75 0.37 + —
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15 1.96 0.41 0. 46 + -
16 1. 89 0. 47 1.39 + -
17 1.71 0.42 1.21 + —
18 1. 96 0.42 0.95 + -
19 1.92 0.58 1.83 + -
20 1. 98 0. 50 1. 84 + —
21 1. 98 1. 26 1.72 + —
22 1.73 1. 15 5.71 + -
23 1.57 1.21 1. 94 + -
24 1.77 0. 45 0.76 + —
25 1.88 0.93 0.59 + -
26 1.77 0.08 1. 14 + -
27 1.81 0.55 0.76 + -
28 1. 89 0.32 4.29 + —
29 0.25 1.13 0.01 — —
30 0. 68 0.27 2.17 - —
31 0.81 1. 98 0.03 - -

S/CO:prA 5 BT B OD fEZ L, S/CO<C1. 0 M, =>1. 0
S PH
2.2 80 frEEf) HCV YL ML 75 b A & ELISA 3R O ik
FI@ B AR 4 AT CLIA G500 A, v 4 Fhoh 2 45 SR 324 BH %

A 45 O EEIRBAMEA 4 0 B IRA—B0E 31 . X 31 AR
A2 CLIA 3% ELISA 3535 @ | i 50 @ e 4 4 vk K ) L 2%

FH A0 B4 90 R 28,2117 fn 0, WLFE 2.

2.3 PHEWEER R I BORS  Rk EE B (B DI
Wi s 8 11 % DNA F B DNA FRid (M), 15 g B #E ] BR
25 RPN I3 ~7 SRR R OB, 8~12 S AR
PR, Horb 11 S HE AR ELISA 35 45 5 R B 1, CLIA ik 45
BATE . BRI RO S A T R G 45 R R, HCV
DNA Uk 47 $ 151 F0 86 e v vk B vb g 7 B5 10 8 A 90 S P9 X
SRS B P Sk B B 1 X PR AR A R B LA 10 S AR AR 1 1 1
Tt i HCV DNA A L ik R B DL 2.

bp bp
400 — 40
= -3
20_ —_ s e s . e B
100- — = p—
Ik —— 19

B 1 BURE H HCV DNA SR B ik &
®PU), © sargle 10
300
250
200
150
100 $ a

50

o
L |
80 90 100 110

40 50 60 70

120 130 140(8)
B2 10 SHEABREHR HCV DNA BikEA#HE

3 i

RTS8 M A% 0 E R/ Z —. Hir.mNE
T TS =X ELISA A& . H iy 7 ] HCV 2R
ALY B A2 B0 R BEE B HE AN ) 25 T A A
17 2 ] 58 B0 RV S VAT 7 — R W9 22 57 » DT S B30k Hh 45 21
AR — BT DT A A B P A B AR R B R e R
I e L S P R % 2 96 5k O T R L P A RE A AR
Wb MR HCV &S, FAME&H 24 K5I R
T HCV B RS 0 22 . &% (R E 7T 5 9 HCV
REBR Y™ 4 Ot A R Jy R AT T R

RLBR Y 3 ANRORL S A 7 3 » L JRUBUR SR BRI HER 6 2
TR S5 F T8 AN R R G E RS RN E RS TE SR
LG54 b VRO TP T AR TR L S R K SR 2 R
A B A 30 5 B AR P UK B R S B ) B I 5 ik Lo A% B S A
JB 7 P 50~100 %) . 3 i 26 A P IR A [/] R/ B9 DNA
FB I DAL Ui i PCR P2 KNSR X e BB &
WL 45 R 5 7T TR L R A

BRSO A O 6 B 45 a5 2 25 R AL A A X



« 1542 -

ERhREFRE 201 FIAF2ES

14 # Int J Lab Med,September 2011, Vol. 32,No. 14

.5 HCV TR [ — R GEHEAT SR I 4 38 A0 AG I . 7T A7 28 s ) o
AR LB IR L A AR A TR 2 5 i B AR R B T
fESHr (. 5350 R A PCR §73 HCV DNAL R 2 3 4

for the detection of HCV RNA, HIV RNA and HBV DNA in
plasma by nucleic acid amplification technology:a novel approach

[J]. Vox Sang,2008,95(1) :8-12.

T8 42 9 95 R

k% A

SR Wy ] L T ARG AT B B R [5] Vermeulen M, Lelie N, Sykes W,et al. Impact of individual-dona-
2 5L W] KRR T R P TR S S R M R b tion n.u'clew ac.1d testing on rlsk. of }‘1unjlan 1mmun0(41ef{1c1ency virus,
B ELISA 1 R V4 o 25 o HL 25 5247 55 122 % % (P<70. 05 hepatltls‘ B ‘VlrUS, and hépatltls C v1rus‘ transmission by blood
i P=0. 01). 5 CLIA Jy i [ £ 2 5 46 1 2 5 % (P> transfusion in South Africal J]. Transfusion, 2009,49 (6);1115-
1125.
0..05) I HLFHYE Gy KOAT ) (B9 0 73 ) B 438 S Bt ot oy [6] Gaudy-Graffin C, Lesage G, Kousignian I, et al. Use of an anti-
J5 8 PR O3 W08 AT e CLIA Jr 538 8 ] RS2 T A F 5 46 hepatitis C virus (HCV) IgG avidity assay to identify recent HCV
FRA D, BARA A Y HCV £E 4. 9~50. 9 d By“8& 1 1” infection[J 7. J Clin Microbiol.2010,48(9) ;3281-3287.
BRI A C . B 1 o s i ok 45 Rk Em . R L [7] Duru MU, Aluyi H, Anukam K. Rapid screening for co-infection
B R PH AR BB LIS A e E I S HCV Wifi#E . (5 of HIV and HCV in pregnant women in Benin City, Edo State, Ni-
H T A I RS AS T B o6 A T BR BE O\ B B SR v . B R A BEAE gerial J]. Afr Health Sci,2009,9(3) :137-142.
Sy H O T IEN L MR R RO Ry ik g (8] WIETE MUK BLBLEE . HOV BT KRR S 52 12 WU )
HCV 3 g 5L W24 35 19 0 BB 0% HCV 50034 g P W PS5 52 2008, 10G3) - 245247,
For o R0 25 L 0 o M L G F CLIA 35 R14% 9% 2 i PCR L9 WeAR %, At R, R H5 70, 4. T B R 0 B A% R 4 4% T Bt s R
WS AT LAy ELISA T B A (R IE— 45 K 0 77 . FMTRADRE LI W PR 3 1A 201012 2690291,
[10] Phikulsod S,Octa S, Tirawatnapong T,et al. One-year experience
-y of nucleic acid technology testing for human immunodeficiency vi-
T1T bR B 2 B 25 5 S K T B IOV 75 7 5 B 45 rus type 1, hepatiti.s C virus, and hepatitis B virus in Thai blood
S L0, 16 R 5 R 2009, 11(1) 121-22. donors[ J]. Tansfusmn,kZOOQ ,‘49(‘6) :1126-1135. ‘
(2] B A S B PRI R BB P B AR AT W HCY
5 PRI, 75 7 5B 2 252 2008 10 (3) 168169, BUAR R R TR LT ], h A R BE 22,2011, 9(3) :450-453. A
[12] #8270k SEit 9 e i PCR I 75 B IF R 8 [T ], sE 2Rl =
[3] Stramer SL,Glynn SA,Kleinman SH,et al. Detection of HIV and B 2005.3(5) 460461
HCYV infections among antibody-negtive US blood donors by nu-
;1;::160: amplification testing[ J]. N Engl ] Med, 2004, 351(8): U F - 2011-03-23)
[4] Pisani G, Marino F,Cristiano K,et al. External quality assessment
L4 1539 50 [8] - 8507 B A0 v 55 R ML U
SR R ) — B0 0 9 B 20520 K 457 O PR FERYBEVITY. BRI A 2008,22(5) 1945.947.
0 2 o N A i R R AT PR U B I T R L 18 Tk ik [9] Yoo Y.Koh YY.Kang H,et al. Sputum eosinophil counts and eo-
I 3 o 4 i 4 @)ir‘ﬂf.%)uﬁ: CVA B %l EB & sinophil cationic protein levels in cough-variant asthma and in
T L2 B R R T 0% 528 I 1 200 L 26 1 classic asthma, and their relationships to airway hypersensitivity
or maximal airway response to methacholine[ J]. Allergy,2004,59
&% ik (10):1055-1062,
] O B R, 5 S K A Rt gy W H S SO L B
BEFRCT]. A 0 B 2 4 2009, 30(9) 86586, I SR Tﬁ*'wzw e B
O] M AU AL R B o WL SR LPURBREE T A SR
%) (1], thARLE BAIENE 4 . 2005, 28(11) . 738-744. fﬁ,m' IR L2008 7€) A
) 3 ] ) [12] Fujimura M, Sakamoto S, Matsuda T. Bronchodilator-resistive cough
ntern Med, . 4) 4dil- .
prectice guidelines. [, Chest. 3006 e '1723:-, . - [13] De Diego A, Martinez E, Perpina M, et al. Airway inflammation
[4] Z;ii%gu&ﬁ;?;iiiéi ;;?J] Hi_lpzﬁjﬁ (Zi;?;”i; and cough sensitivity in cough-variant asthma[ J ]. Allergy, 2005,
60(11):1407-1411.
5] ;;;;:%;;3) jj;;;; T ——— [14] National Heart, Lung,and Blood Institute. National asthma edu-

JiE 2 A3 e 0. v ] B8 Ui 8 2 5, 2010, 33(31) : 32-34.

[6] Parameswaran K,Pizzichini E,Pizzichini MM, et al. Clinical judge-
ment of airway inflammation versus sputum cell counts in patients
with asthma[ J]. Eur Respir J,2000,15(3) ;486-490.

L7] WG SO, S A S e 2 A 3 LML Jbont . AR TR H ARAE  1989.

cation and prevention program expert panel report 3: guidelines
for the diagnosis and management of asthma[ J]. Bethesda, MD;
National Institutes of Health,2007.18.

(R H . 2011-02-26)





