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Abstract

AIM: To analyze the distribution of different
hepatitis C virus (HCV) subgenotypes in Hei-
longjiang province, China.

METHODS: Serum samples from 1 313 patients
with HCV infection, including 627 (47.75%)
males and 686 (52.25%) females, were subgeno-
typed using multiplex nested PCR assay. The
associations of HCV subgenotypes with gender,
age, viral load, and ALT level were analyzed.

RESULTS: Of 1 313 patients, 927 (70.60%) were
successfully subgenotyped. Among typable sub-
genotypes, 1b"/2a” was found in 388 (41.86%)
cases, 2a‘/1b in 318 (34.30%) cases, 1b+2a in 197
(21.25%) cases, and 1la+/2b in 24 (2.59%) cases.
The percentage of patients with 2a’/1b subgeno-
type was significantly higher in females (37.50%)
and patients with HCVRNA of (1.000-9.999) x
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10* (54.55%), ALT level >200 (60.87%) or < 40
(41.02%) (all P < 0.05). The percentage of patients
with 2 1b"/2a” subgenotype in was significantly
lower in patients with HCVRNA of (1.000-9.999)
x 10" (24.24%) or ALT level >200 (13.04%) (both
P <0.05).

CONCLUSION: Genotypes 1b and 2a are the
most prevalent genotypes in Heilongjiang prov-
ince. The distribution of different HCV subgeno-
types is associated with gender, viral load, and
ALT level.

© 2013 Baishideng. All rights reserved.
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I BT 4 9% B (hepatitis C virus, HC V)42
DA L i N R U K N R S
—. HHATHCVIEGA AR R aR VAR R ) . HCV
RNAAKL)9.6 kb, 5 KAERR, KWL
R T AN 2R Y (genotype) & K WF Y
(subgenotype). ¥ BEfk(isolate) FIHEFH (quasispe-
cies), KR H1) 25 5 4>30% A AN Al RE A Y, 24 5
AT 15%-30% 2 [8] A AN 7] R AL, 197448
Goldfield™ gy i THEFAE L RBT 4%, Jash T
XFHAR R R 2R JEH & 7E1982-19884F 1] 7] &
[EChiron’\ FlHoughton3£ % == [RA/F 57 A\ 2 Choo
e B i I 5 N (e Ry 3
MRS A 3R AT T —Fh e B8R A LB 5%
(s 55 v 7, JF E 2K A o <A L 20
BE(HCV)” . 19914E [H B i 5 i 44 22 A HCV
N T FOW R RHFlavivirus) A B 28 995 75 815
19934F-Simmonds 2 il 1 XINSSB X 4™ Bl ¥ i
BEAT RS ST, BE T R IR — &
FIFEDRINE B, 20054 K HAE b [ or 38 H 1) 6y 44
J7iE, B CABTRAA L 7 1-68 nFE R, LLUINE )
L F R (abe )RR FE RN A, H i SR 1)
BN NSE R AT 6, FEIRIE 28 Lkt 10077,
WAMIFFE R I, HC VAN K () B AE X 4y
iy A& B RAGRR AT LA
ZE 5, LR L R A AR AL ECH T EHC Vg
Yo 4 SR s 1) T BRI O O TR SRR M
XHC VIR B 73 AR, PRITHC VLR B AT
FEAE, DASE S 4 45 S HC VI YL (36 77 AT,
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1 SRIRSE
1.1 #H 2009-06/2011-125% 2 T 0 /R I B2 Bl
KEM RS ERBIHC VIR B 51 31341,
¥ Pr-HC VM RFEAT U s va )T . o
5562741, L 686%l, Fwr12-87%, 1-3)50.68
% +£11.14% . HCVIER W& (B %
Biia e ) (2004). TRIzollW [ b 5T {14 4
RHE R RAT PR A 7, AMV 5 550 &0
ABI/AH]; Taqg DNAK A HFermentasy
H; HCV RNARES SPE 51 905] A SCHk[14],
PO A AR R A IR A FL A . S B
: Pl: 5-~ATGTACCCCATGAGGTCGGC-3';
P2: 5-CGCGCGACTAGGAAGACTTC-3"; P3t
: 5~AGGAAGACTTCCGAGCGGTC-3"; Pla
H: 5-TGCCTTGGGGATAGGCTGAC-3"; P1b
M. 5'-GAGCCATCCTGCCCACCCCA-3'; P2a’ii:
5-CCAAGAGGGACGGGAACCTC-3"; P2b%i:
5-ACCCTCGTTTCCGTACAGAG-3'.
1.2 7 & R 7048 Ul B 1R FH TR 1zo 132
FEUNH C VI G 5 A0 Ji ifi ifin 2 s 22 RN A
HATAMY sk, 2% CIR[141104T A2
PCRY"14; HUEE 8 PCRY /=410 pLFMark-
erDL2000 10 pL, Z:3%3 e H#EIE Fi vk, Tanon
B AE RGBMG S IRAT R 5245 3.
St F A P A HE R Gt 2E ok
SPSS17.0, vF%% BHI L1 5% H o K 3 (chi-
square test), V15 PR LR R RIS 5 (rank-sum
test), HrP BRI RAEAFES L AAHCV RNAFIALTIK
VbR AR LR AT ] K ruskal-Wallis# 56, 20 7] Lk
i FiMann-Whitney £ %, P<0.0543 Zi v & X.

2 B8

2.1 HCVA B A &, sk 28 K TR Sk 2
Z FEPCRIANTHCV RNA#EAT1a. 1b. 2af12bik
DRI AN, vk 45 R LI, 1a: 49 bp; 1b: 144
bp; 2a: 174 bp; 2b: 123 bp.

2.2 13136 HC VR E H R A B EA 5 A {F
1 3136 B FHHCV RNAKE DAL, 92741
o SE R, A H %R 70.60%, A BL1b, 2afi
b5 2aik BB Ol 32, W AFE b 43 i) 5 A R
(1a/2b) AR AL, BT 1b /2274 388451(41.86%)-
2a"/1b 4 31841(34.30%) 1 1b+2a k197
(21.25%), Halilasi2bll J — A (1a+/2b) X
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42 THCVA R
S ) b*/2a" 20/1b" Tb+2a la+/2b Jii 422 A *‘; ' ;T‘
GRAT L
s 627(47.75) 439(70.02) 194(44.19) 135(30.75) 100(22.78) 102.28) 1. Shyan%;”ﬁ P
ko4 686(52.25) 488(71.14) 194(39.75) 183(37.50)° 97(19.88) 142.87) %44 THCV
Bit 1313 927(70.60) 388(41.86) 318(34.30) 197(21.25) 24(2.59) ;’“ R R A
i3 AN .
°P<0.05 vs Bt
. 2.59% B 1b*/2a°
P 21.25% W 2a'/1b
2000 ] 1b+2a
1000 [ 1a+/2b
750
500 1.86%

250
100

bp

2000

1000
750

500

250

100

B 1 HCVARMERWEBIRERETR. 1a: 49 bp; 1b: 144 bp;
2a: 174 bp; 2b: 123 bp.

24491, 152.59%(1&2).

2.3 REVESIHCV R $ 4 kA A B 2 A 57 b
S AEL 313 E R, B62761, (F47.75%, fii
HCV AL ME 21439491, 45 2 5470.02%; 2c686/4,
1752.25%, fi HHHC VAL 2488471, £ Hi A%y
71.14%. 55 -Lc eI TCRE. 8 W5 20 v 3 DR 3L 9 A
VAR W2 5 (" = 5.383, P = 0.146), H j&2a"/1b
TE PR L 2 T AL, B Eh AR
X (x> =4.670,P=0.031, %1).

2.4 RREFOHCVRAEF R AR LA A
B oL A1 31361 1 2830 A5 E ke %, I
HF9064I K HHHC VIS RIE Y, 46 H %70.62%, 5
B H%70.60% A A B i 22 (= 0.000, P
= 0.994). WIS 10 E 0T, SEEFE
T 2 E AN [R) 4E 8 21 11 bl Rt 2 o L 2% 5 (o
= 11.754, P = 0.860). il A5 1b7/2a
2a’/1b’. 1b+2aflla+/2b 4204 FEIME 23 9 K
459.71. 449.50. 447.28H1457.46, WAk -tk
WG Z2 5 (" = 0.400, P = 0.940). K=K
Oy AT AT RE S AW TE G, AEAN [FIAE IS BRHC VAL [
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F‘}

34.30%

2 ZHSTAHCVERT RS ISR

253 A W3R 2.

2.5 REIHCV RNAK-F#9HCV & % & 95 4 2 B
T A A sL AR 31341 R S48 HHCV
RNAE St 5%, Hr4074i K HHCVEE KT Y,
T H % T74.27%, 5 EEHE70.60% KA W] 52
St(y* = 2.563, P = 0.109). E/R[FHCV RNA/KY-
FHCVEER A S i W33, R BF G =
34.001, 2 = 0.003), T ZEABLE(1.000-9.999) X 10*
b 20 LR B A S 2 B PR K (24.24% vs
48.28%, * = 5.382, P = 0.020; 24.24% vs 40.00%,
x’ = 4.797, P = 0.029; 24.24% vs 38.93%, y’
=4.219, P = 0.040; 24.24% vs 57.14%, x* = 7.901,
P = 0.005), TMi2a"/1b L 235 Ath 420 ) S 25 1
(54.55% vs 26.67%, y* = 6.457, P = 0.011; 54.55%
vs 31.54%, y° = 9.715, P = 0.002; 54.55% vs
35.88%, y° = 6.273, P = 0.012; 54.55% vs 14.29%,
x> = 10.440, P = 0.001). GBI B 1b'/2a7
2a"/1b. 1b+2aflla+/2b 441/{THCV RNAKF-#k
BB 5 4214261 192.52. 213.10F1131.27, &
TR B R WG4 % 7y = 7.342, P = 0.062).

2.6 REVALTR-F#HCV & & ym & L B A 5
Al oL AR 31341 3 535014 ALT /K Fid K,
Horp 4011k HHC VEE R Y, 465 HH #674.95%,
55 A H%670.60% AT W] 12 22 5 (* = 3.560, P =
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WA # A 2 R 2 NOFREVHCVRERR B RSERT S HIE (%)

A BT R A A
WK RATHHCV

ERZGFH, X ) n R 1b*/2a" 20*/1b" 1b+2a la+/2b

GESCRSE RS

A T HCV <20 8 8(100.00) 4(50.00) 3(37.50) 1(12.50) 0(0)

ABEAL5RA 20-29 49 36(73.47) 10(27.78) 18(50.00) 7(19.44) 1(2.78)

HCV RNM‘;ALT 30-39 122 91(74.59) 35(38.46) 29(31.87) 24(26.37) 3(3.30)

AR 40-49 365 243(66.58) 109(44.86) 83(34.16) 44(18.10) 7(2.88)
50-59 471 343(72.82) 140(40.82) 118(34.40) 78(22.74) 7(2.04)
60-69 226 155(68.58) 68(43.87) 51(32.90) 32(20.65) 4(2.58)
=70 42 30(71.43) 12(40.00) 11(36.66) 5(16.67) 2(6.67)
Bit 1283 906(70.62) 378(41.72) 313(34.55) 191(21.08) 24(2.65)

R 3 RNEHCV RNAKIHIHCVER RS RS ER T B D HAILLER 1(%)

HCV RNA(copies/mlL) n HMHER) 1b*/2a 2a"/1b" 1b+2a la+/2b
<1.000x 10° 65 29(44.62) 14(48.28) 10(34.48) 2(6.90) 3(10.34)
(1.001-9.999) x 10° 47 30(63.83) 10(33.33) 8(26.67) 10(33.33) 2(6.67)
(1.000-9.999) x 10 92 66(71.74) 16(24.24)° 36(54.55)° 12(18.18) 2(3.03)
(1.000-9.999) x 10° 170 130(76.47) 52(40.00) 41(31.54) 35(26.92) 2(1.54)
(1.000-9.999) x 10° 150 131(87.33) 51(38.93) 47(35.88) 32(24.43) 1(0.76)
=1.000% 10’ 24 21(87.50) 12(57.14) 3(14.29) 5(23.81) 1(4.76)
Bt 548 407(74.27) 155(38.08) 145(35.63) 96(23.59) 11(2.70)

2P<0.05 s <1.000 x 10°, (1.000-9.999) x 10°. (1.000-9.999) x 10°A]=1.000 x 10"4H; °P<0.05 vs (1.001-9.999) x 10°, (1.000—
9.999) x 10°, (1.000-9.999) x 10°50=1.000 x 10’4H.

& 4 REATKFHHCY BB RSERWEH MBS 1(%)

(49

TEE
Jaishideng®

ALTIKIE (u/L) n I () b*/2a” 2a'/1b” Tb+2a Ta+/2b
<40 248 178(71.77) 63(35.39) 73(41.02)° 35(19.66) 7(3.93)
41-80 157 126(80.25) 57(45.24) 35(27.78) 33(26.19) 1(0.79)
81-200 99 74(74.75) 31(41.89) 22(29.73) 20(27.03) 1(1.35)
>200 31 23(74.19) 3(13.04)° 14(60.87)° 6(26.09) 0(0)

Bit 535 401(74.95) 154(38.40) 144(35.92) 94(23.44) 9(2.24)

°P<0.05 vs <4048, 41-804BF081-20048; °P<0.05 vs 81-2004H; °P<0.05 vs 41-8048F081-20048.

0.059). AEARFRIALT/AK P _LHCVIER R A5y
i W24, Z57W3E (= 20.612, P =0.014), L%
PRIRAEALT/KP>20041 H 1b7/2a Ll 5 o Ath 75
Y135 B BRAR (<4041 13.04% vs 35.39%, y° =
4.613, P = 0.032; 41-804: 13.04% vs 45.24%,
=8.381, P = 0.004; 81-2004: 13.04% vs 41.89%,
= 6.414, P = 0.011); TM2a’/1b tL % 4i41-804
F181-20041 %) 2. 25 1 75(60.87% vs 27.78%, y° =
9.650, P = 0.002; 60.87% vs 29.73%, " = 7.290, P
=0.007). fEALT/KF-<402H2a"/1b H K 5:81-200
AT 7 L5 (41.02% vs 29.73%, y° = 5.641, P
= 0.018). MHI I 1b /22 2a"/1b, 1b+2a
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Hila+/2b 441 ALT/KFREIIE 7351 25203.05
192.39. 220.20/1103.17, {£ 84k EAG G2
Z25(y* = 9.835, P = 0.020), {HZLA](1b"/2a "
2a /10 Fl1b+2a) I 1 LRI G 22 5, 2ol
la+/2b41 2 8] LI 22 7 (u = -2.565, P = 0.010;
u=-2.241,P=0.025; u=-2.786, P = 0.005). i 1V]
FEHCVIL R A AEALT /KRR e 2%
5B ARFIALTAKE B 2% 5.

3 e

AT A1 3136012 PEHC VB G B3 41 J il
FHCVIEEE M 1ay 1by 2aF12bK00 &5 5 1 [ Jisi

2013-02-28 | Volume 21 | Issue 6 |



118, 5. R IXARHRSRSHERTE

535

PE AT RI, LEA H B BE P B BA1b(41.86%)
2a(34.30%) M —H R A 1L(21.25%) 0 &, 1afil
2670 W, BB i X AT ITH C VEE A R 1 b AN
2a, 1%97%, 5IRIFHCVIEFI R /3 A AR,
ST 2% b DX H C V3 PR AR (1) 38 47 AR5 E R 4
FRAGIRIE 10 A12a ) I G Lo LR AE R 1Y) 2a
A P 2 25 [ 8 AR R, — T J PR b A
Daff 3% E . S N . TR
R 88 b B A5 AR AR R A Ok, Rl s
I7 BUKE (1) 56 35 AT 2 A R s, — 38 I e
L B A NI 5g b — A BB DR 2 200 B
BEIAT AT RREEI s M S U IRk
BRI O KFE = T 10X HUii 851897 10 s M,
H B K R140% T 7 21 70% A P22, B LA 3 [X
HCV I A7 A5 B 1ol

AT A T BE D B A AT S AR
HCV RNAKCEFALTACFAER R, R T —
oy B S, W2afE L E4l. HCV RNA
(1.000-9.999) X 10*4H . ALT/KF>2004F1<
4020 LU 2 47 = U IS &, T 1b/EHCV RNA
(1.000-9.999) X 10240 F1 ALT/K F->2002H #4147 7%
S BEAR, (H AR RIS AT ¢, 76 Yan S5 %t
eI 2R R b X1 208461 A 1 2 DR 2R A 1 Dl
SRR T, 2a7F Lot L4 =, Roman
L AT A R T . YanZ5EU SNy T B PR
I3 AT SHCV RNA KGR, (HIRATTS AL
Rong% PP HF 038 S 0 5 L AL ) A 5 A
[FIHCV RNAZK- e 2=, XAl e s vkt
(R RERN G 2% TR K, ABEIT 78RR REFI
AR50 P R B4 Bt A R IR L R Ay A SHC V
RNAZKEE . [FFE R i DR ] R B A2 20
R A AEAFIALT K B 2 7, (BAERRRIERS:
B HRRR I R R IR 2 S (R IR 2. i i S R
RN AGAEAERS L1 28 5 2 B il T Y e 38 p%
FEIBAR AR, AR N DAL RI6 2 O &,
M308%40% LA FEGMHC VA LLE R 1bA12a %
FMOL AR, FATT IR I T 1 RRI2 A, RS
HRIET0% L E, HELIbFI2a% 3, 1 WA H X
KRR AT AL TR IR AL, BT LA K I 2 DA
R AT SRR 9%, (H70.60% K H 21 AR,
ST (DA A& FEHIHCV RNA & &,
AR AT H# Z TR S (2) ] BRAEAE
Al e [R] 79 g ARl DXCRR AIE R PR AR, A b T
JEAE— 09T (3) 7 ik it B,

B, M AT T AMXHCV E
TLRATHR S 1bF12a. 2afE L PE4l. HCV RNA

s
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(1.000-9.999) X 10*41. ALT/KF>20041Fl<
4041 L H 47 i X W3S &, 11 1b/EHCV RNA
(1.000-9.999) X 10* 4 A LT/KF>20041 44 7
SRR, AR RIS R 0. BEAE IT 4101
S R B VR YT IR T, AN IX HC VIR Y A7 3
(e SRt IR ER N ) PRI BN A1 A
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