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Abstract

AIM: To investigate the correlations between the
variations in peripheral T-cell subpopulations and
HBYV replication levels in Chinese chronic HBV
carriers (HBVc) with normal liver function tests.

METHODS: The relative percentage of T-cell
subpopulations in peripheral blood was mea-
sured by flow cytometry in 216 HBVc and 100
normal controls. HBV markers were detected by
ELISA. Serum viral load was measured by real-
time RT-PCR. The relationship between HBV
replication level and variations in peripheral
T-cell subpopulations was analyzed.

RESULTS: HBVc had a decreased number of
CD3" and CD4" cells, a decreased CD4"/CD8"
ratio, and an increased number of CD8" cells com-
pared with normal controls (P < 0.01). The levels
of CD3" and CD4" cells and the CD4"/CD8" ratio
decreased 20.4%, 17.8% and 35.7%, respectively (P
< 0.01), and there was a 21.9% increase in the level
of CD8" cells in HBV DNA (+) HBVc as compared
with HBV DNA(-) HBVc (P < 0.01). The level of
HBeAg(+) HBVc decreased 19.5%, 14.0% and
28.6% in CD3" and CD4" cells and CD4"/CD8" ra-
tio, respectively (P < 0.01), and over 19.6% in CD8"
cells, compared with HBeAg (-) HBVc (P < 0.01).
There were negative correlations between the
levels of CD3" and CD4" cells and the CD4*/CD8"
ratio and viral load (r = -0.67, -0.54, -0.67, P < 0.01),
and a positive correlation between the level of
CD8’ cells and viral load (r = 0.61, P < 0.01). Com-
pared with the HBV DNA (+) and HBV DNA(-)
groups, the number of CD3" and CD4" cells and
the CD4"/CD8" ratio were significant lower, and
the number of CD8" cells was significant higher
in the HBV DNA (+)/HBeAg (+) group. A similar
pattern was seen in HBVc with maternal HBV-
infection (MH) status compared with non-MH
HBVc (P < 0.01). The percentages of MH HBVc
that were HBV DNA (+) and HBeAg (+), and
the number with a viral load > 1 x 10" copies/L,
were significantly higher than those of non-MH
HBVc fulfilling these criteria (82.2% vs 34.5%), OR
= 8.65, 95% CI. [4.45, 17.33]; (75.2% vs 28.7%), OR
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=744, 95% CI: [3.91, 14.56]; (65.1% vs 10.3%), OR DNAE A fAMHEILE, CD3", CD4 % W4 B A0
HBV & % % L 4

=15.94, 95% CI: [7.13, 39.66]. Among the HBVc
with MH, the number of CD3" and CD4" cells and
the CD4"/CD8" ratio were obviously lower, while
the number of CD8" cells was significant higher
in HBV DNA(+) and HBeAg (+) patients than in
HBV DNA(-) and HBeAg (-) patients, respectively
(P <0.05, P <0.01). A similar pattern was also seen
in non-MH HBVec.

CONCLUSION: Our results suggest that disor-
ders of cellular immunity in Chinese HBVc with
normal liver function tests could be caused by
HBV infection, and are significantly associated
with viral replication level, including viral load
and HBeAg expression.

Key Words: Chronic hepatitis B virus carrier; Hepa-
titis B virus DNA; T lymphocyte subsets; Immune
function; Real-time quantitative PCR
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fii B
BHH: #FR 12 HEHBVE % (HBVCc)HBV A )
KELETH BTG % F.

Fik: BJRR X AU I 2 A O 64
HBVc 2164 F= E % A 1004 91 J& £ T 2m
LA F 5, ELISAZN & iF CHAREH
(HBsAg, HBsAb, HBeAg, HBeAb, HBcAD,
Anti-HBcAb IgM), % & 2 EPCRi&xA
M FHBV DNA, ST BB R 5
HFHBV DNA# A HBeAgk ik #9 % A 4T
SHT

ZR: HBVc4h A 2CD3", CD4 ZCD4"/
CD8 3 E i A R F H1%(P<0.01), mCD8"
B EH 5 (P<0.01). 5HBV DNA(-)ZA L4,
HBV DNA (+) £4CD3’, CD4 % CD4'/CDS8"
53 EA4%20.4%, 17.8%A235.7%, CD8'H 3
21.9%(P<0.01). 5 HBeAg(-)2 L35, HBeAg(+)
20CD3", CD4 % CD4"/CDS8 % %] &4%19.5%,
14.0%%228.6%, CD8 7 %19.6%(P<0.01). &
FRAFEHEWI S, CD3', CD4" A CD4/CDS§’
2ETH, 25 RsRT L2 X AMX
(r = -0.67, -0.54, -0.67, P<0.01); CD8' 2

&, 5REBZFTERFEMEXQCE = 0.61,
P<0.01). HBV DNA(+)#=HBeAg(+)2e 5 HBV
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CD4'/CD8" % % 41%(P<0.05, P<0.01), CD8"
2 FI&HP<0.01). AHFRELHECDI,
CD4 A CD4'/CDS 8 L #F ¥ B 3 & % 9 B
&, CD8 M B %7+ 5 (P<0.01). £ 5 F
¥ # ¥, fAHBV DNA(+) 82.2%, HBeAg(+)
75.2%, HBV DNAZKF>1X10" copies/L#
65.1%, W ANEES TAFFRAELH
#34.5%, OR = 8.65, 95% CI: [4.45, 17.33],
28.7%, OR = 7.44, 95% CI: [3.91, 14.56]4=
10.3%, OR = 15.94, 95% CI: 7.13, 39.66]. &
FFEREL AT FRELHE T, 5HBV
DNA(-)20 b3, HBV DNA (+)21CD3", CD4 %
CD4'/CD8' ¥ 2 # 51%(P<0.05, P<0.01), CDS8"
¥ B EIH(P<0.01); 5HBeAg(-) b4,
HBeAg(+)Z1CD3", CD4 & CD4'/CD8 13 %
# BAK(P<0.05, P<0.01).

58 s B 69 HBV e T4 %958 oh f
FEAERAELB KNG E D EA40E N,
HBV#& sk & h) 3t — % & 4L

KEE: [BHHBVIERE; HBV DNA; THkE 408,
R BE; LT EBPCR

W58, MR, BREIEE, S0, SREEHT, WRIBZIIE, X, Hutcha
Sriplung, Virasakdi Chongsuvivatwong, Alan Geater, 3—X|,
PN, B EAISMHBVIEESFSHBVERIKESTMARIL
TR R. HFRENBIAHE 2007; 15(35): 3722-3727
http://www.wjgnet.com/1009-3079/15/3722.asp
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R RE MBI R, 65%n[i#HA HLC, 80%FHCC
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(1, HB VIS 147 55032 B2t C R 7 4 1
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PEHBVHE T 1, 25% LA L AET 55 2 AH S IR AT
I an EE AR 28, LCERHCC.

HUA S s BEIR UL S HB VK I #5547 B2
KA. AP G A0 Ry ol S T4 it S 2 1) 110 1A
KL, AR IRBFK 15 kI R, A
A AN BB B3 SR A S HB VA JHE N RF 42 52 7l
(1 2 B R H AT RR SR A 0 B AT 520
92 2550 I T A g3 7K ST 5 0 5 AR e e I B
WEFCIARII. BRI a0l i R A I H B V4%

B 5 Bk ey R
WKL Z A A
FEFihin £
. HBV & 4 69 %,
T B TR AL B gE
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AL EBARXN
MR 3F KA A
FF 21 e E % HBVe
Hri) 41 B £ T 2w 6L
LA, A ER R
& ZPCR % #
275 HBV DNAZ,
BKF, FXTH
oL R 5%
ES § F &
o) % R IEAT O,
) B VA B R 4
s Ay EEETH
AT FZ Ak
A oH7, ITHBV
HHKF 5T e
o & Ty fe T AL
*A&.

A7 (HBV c) 4 A LTIk B 40 i S 3 119 A2 4k, JF:
TH B4 BT AN [R5 75 3% R AS R H B e A g R8Ik
HLHBV cAM & I T4 i #5 ME A AR A0 A, #-0
HBV & il 7K1 T4 i G2 T e R 58 Wi 135 L.

1 MRREE

1.1 ## HBVe 21661, 5512561, 291451, ~F-¥)4F
#%31.5+11.2% . ZWiRF 62005 AP 24 i
W37 o o AR IR 22 23 IR0 5 oy o TR T 1)
(BB R PGB IE™ ) 2WibrifE(HBsAg
FHAE, (HJGIH ZAERAFIRIE, & I00H D) e 25 1
W, GAREMS LAY, 308 LI 124
#11(57.4%), 30% LA 1-9241(42.6%), HBV DNA
(+)136%41(63.0%), HBV DNA(-)801/(37.0%),
HBeAg(+)1221(56.5%), HBeAg(-)9445(43.5%).
EREEEERRE . WL T REAT R R
B, LLMHCC, &R X0 Al
SEiR%5E, VRN TGN S s il m) s 1IE 50 A
HBsAg(-)100%1, 536141(61.0%), %39#1(39.0%),
SERIEERY33.2 51038, W M@ AR Sk A B,
TEIHE I S A UE .

1.2 7 % 421100 pL(EDTA$UREE AT EHike)
I = {5mAb(CD3-PE-CY5/CD4-FITC/CD8-
PE, ImmunotechA )20 pL, 1%, =ik EEG
20 min. JLAMuti-Q-PrepAb BEA Ab # (3 [H
Coulteraw)) i, HH MM (Epics-XL, [
CoulterZ w) R I T A0 MV HE. BH A6 L 4 i
100 pLnA/NilI1gG-PE-CYS5/1gG-FITC/1gG-
PE(ImmunotechA 7])20 uL, 4P F. ifi
i O bR &) (HBsAg, HBsAb, HBeAg, HBeAb,
HBcADb, Anti-HBcAb IgM) Il FHELISAYL, I
HBV DNAK I 5L 1] 5% 5 58 i P CRAT I R 48
(FQD-33A%Y), fAM I 21X 10° copies/L.
P Fac iR G A U AT

Bt HF A 455 Dimean £ SDAIEH 4y LL %

N, KHIR 2.5.0480H R A3EAT 2 A, AR S48 L
BHANOVASAS I, FFEAR R LUK H A8 56
i Fisher's exact test. & TIN5 FEEZ
() PR AT DG SR A DG 23 AT . P<0.05 4 vt 2

2 BR

A0 HEHBV DNA(+) 63.0%, HBeAg(+) 56.5%.
HHREEHBVIE G L UHB Ve 12941, 1559.7%.
AR 8% DL N 8041 (37.0%), 8-20% &
56191(25.9%), 202 LA 4 5841(26.9%), 22
B (10.2%) A FUR QL AF RS . A BESRIR G o5,

48. 1% K G AT RS AE8 % LA, 1 TG BRI I g s 3%
W, 42 5% YRR AE20% LA L. e AT BESE I YL
s F o, MEHBYV DNA(+) 82.2% % # & 16
RESEIKY L #34.5%, OR = 8.65, 95% CI: [4.45
17.33], HBeAg(+) 75.2% & = T L BER g
%28.7%, OR = 7.44, 95% CI: [3.91, 14.56], Il
BB 1 F I HBe Ab(+) 71.3% 0 & T4
RESE YL 52 #24.8%, OR = 7.44, 95% CI: [3.91,
14.56]. F RESEIE& YL 234 i 7EHBV DNAZKF>1.0
X 10" copies/L#65.1% .35 & T I 555 B e
$1#10.3%, OR = 15.94, 95% CI: [7.13, 39.66],
MAREE G L H MEHBY DNAKF-<1.0 X
10° copies/L# 65.5% i % i 1 RER Y s
17.8%, OR = 8.65, 95% CI: [4.45, 17.33]. “F-¥J1fi.
TR AR KT RT (7,13 £2.36 1g copies/mL)
vs (4.07£1.74 1g copies/mL, P<0.01). H B}
Yuh % HSHBYV DNA(+)FHBeAg(+) 72.1% 4
Fim T BRI 2 #21.8%, OR = 9.13, 95%
CI: [4.68, 18.5].

2.1 HBVc4h A £ T4mfe & % 4L HBV /b il
CD3’, CD4" X CD4"/CDS8 b IF ¥ x} I 41 1] 2
FAK(P<0.01), CD8" 1% X B 41(P<0.01).
E5HBV DNA(-)41 L%, HBV DNA(+)41CD3",
CD4" 5 5 B#1%20.4%A117.8%(P<0.01), CD8"
TFE21.9%(P<0.01), CD4'/CD8" i # T P&
35.7%(P<0.01). SSHBeAg(-)ZlHL#%, HBeAg(+)
Z1CD3", CD4 7 5l B 19.5%F114.0%(P<0.01),
CD8 JH19.6%(P<0.01), CD4'/CD8" .3 F &
28.6%(P<0.01). A EEREG L HCD3", CD4’
M CD4"/CD8 LU TG BE 556 I 4t 0 & W] 2 PR AIC
(P<0.01), CD8 I & 2 T 5 (P<0.01, #1).

2.2 HBVcmFHERKRALE Tl L& ME
HBVIi#:8/  FH 7, CD3', CD4" }2CD4"/CD8"
BE T, CD8 RFTF . HBV DNA(+H)M
HBeAg(H)41 5HBV DNA P FHPELLRTEA 4 L
i, CD3", CD4 J2CD4"/CD8 Lt it 2 44k, CDS"
BFETRGER2).

2.3 HBVcH #F B 4 £ 5h B o Ton oo L AF %
& 5HBV DNAQHZAIAHLL, fARERIEG L HBY
DNA(H4ICD3’, CD4' X% CD4'/CD8 f b 2. % %
ik, CD8" B # Tt B (P<0.01). TLREEKY " HBV
DNA(H4ICD3’, CD4' X CD4'/CDS {1 Lb 2. 3% %
%(P<0.01, 0.054110.01), CD8 ] & T} (P<0.05).
L5HBeAg(H4l L, fbEsRE Y i HBeAg(+H)4l
CD3’, CD4" K CD4'/CDS8" ] Lt & 2 F#{(P<0.01,
0.05%10.01), CD8"f & F+ =1 (P<0.01). JoBESE K
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% 1 HBVCHNEMT/BIB AN (mean + SD)* mLAEE
ALK, BAKF
Pk £ 49 HBVC
S48 n CD3* (%) CDA4* (%) CD8'(%)  CDA4'/CD8' ;f“’ gé’fd f;i—?b .
ERCE S 7]
HBV(-) 100 711+48 38.9+3.4 240+44  1.7+03 S MAARE
HBV(+)® 216 57.4+1338 33.9+7.0 331+80  1.1+04 A8 M, HBVE 2
HBVDNA(-) 80 65.8+ 9.4 37.1+6.3 281+57 1404 %%%Bii:%;’]}i;
b S EL. A A7
HBV DVA(+)® 136 52.4+13.6 30.5+6.2 36.0+77 0903 gl
HBeAg(-) 94 64.5+10.4 35.8+6.7 29.1+£6.4 1.3+0.4 MEEZ e £
HBeAg(+)° 122 51.9+13.6 30.8+6.5 36.2+7.7 09+03 RAI, AABRAR
MH(— 87  647+107  358+6.1  287+56 1304 s A U5 R L AF AR
= * * * * BEAT 0040 6 i,
MH(+) 129 52.4+135 311270 36.0+80 0904 A

MH: SEEHBVRERE. °P < 0.01 vs ().

R 2 HBVAMERZH =R STAIEIEE#(mean + SD)

434A(HBV DNA) n CD3*(%) CD4*(%) CD8*(%) CD4*/CD8*
1 (<1x10°/L) 80 65.8+9.4 37.1+6.3 28.1+57 14+04
2 (>1.0x10°-1.0x10%/L) 14 65.4+52 34.7+28 28.7+6.2 13+0.4
3 (>1.0x10°-1.0x10"°/L) 29 66.2+10.0° 33.7+6.4° 32.4+65° 1.1+0.2%
4 (>1.0x10"/L) 93 46.1+£10.5 28.9+6.0 38.2+72 0.8+0.2
A (HBV DNA(-) HBeAg(-)) 70 66.1+9.0 37.1+6.6 28.1+5.9 1.4+04
B (HBV DNA(-) HBeAg(+) 10 64.3+12.0 37.0+4.1 285+4.0 1.3+£0.2
C (HBV DNA(+) HBeAg(-)) 24 59.8+12.8° 32.0+5.6° 31.9+7.3° 1.1+0.3°
D (HBV DNA(+) HBeAg(+) 112 50.8+13.3 30.2+6.4 36.9+7.6 0.9+03

°P<0.05 vs 24H; °P<0.01 vs 1, 448; °P<0.05, °P<0.01 vs A, D4.

R 3 HBVCEEERRZSPHBY DNAFIHBeAGIR )T S T4BIE I & (mean + SD)

SR n CD3*(%) CD4*(%) CD8*(%) CD4*/CD8*

HBVCERIFERRARS HBVDNA(-) 23  65.0+7.3 36.2+7.7 285+6.3 1.4+05
HBV DVA(+) 106 49.7£13.0° 30.0+64> 37.7+7.4 0.8+0.3%
HBeAg(-) 32 606+11.6 336+79 304+75 1.2+05
HBeAg(+) 97 497+13.0° 30.3+65% 37.9+7.4° 0.8+0.3°

HBVcLRFERRLP (non-MH)  HBV DNA(-) 57  66.2+10.2  37.5+57 28.0+54 1.4+0.4
HBV DVA(+) 30 61.8+11.4° 325+55° 30.1+5.7° 1.1+0.2°
HBeAg(-) 62  665+93 37.0+57 283+58 1.4£0.4
HBeAg(+) 25  60.3+12.9° 32.7+6.0° 29.6+4.9 1.1+0.3°

P<0.05, °P<0.01 vs HBV DNA(-); °P<0.01 vs HBV DNA(+) non—MH; “P<0.05, °P<0.01 vs HBeAg(-).

Y ' HBeAg(+)41CD3", CD4" i & B4R (P<0.05F11
0.01), CD4"/CD8[f Lt ] ‘B3 K. (P<0.01)(3K3).
2.4 HBVcR 3 &5 T4 i B 69 48 % & HBVc
AN EILTER IV #EC D3, CD4", CD4"/CD8# Lk
5 I R B R R = -0.67, -0.54,
-0.67, P<0.01); CD8" S5 HB VYR #3283 11
@ =0.61, P<0.01).

318
KWLk, AT A HB VI L 11 4k 3=
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LR — ARG RR AL S, AT E— 2
JH- 40 H i o, RIS PERT 28, W TUR IR, 1k
LI F HBV 5 i X L :CD4”, CD4'/
CD8 &, CDS' THE""") iC D3 ki 5 5
B, W0 wHF 50 R ILC D3 5 ft FE X B4 %
U Tt B I 4L R L
S HBVIE STk EL41 fFas s 14, ik
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W@ 53U
KL ko #,
XA, BER
¥, A ERNFER
HE.

Fas/FasL 45 4 A Fas Rk 40 i & 2B 0T,
BATRIN, HBV B FEXTIRAICD3", CD4™ 3%
NF#%, CD8 W] .7t %1, CD4'/CDS LLIE P&, %57
AT B, $ORHBV ek P 4 il S THEEE T,
A RS TR ELh BRI T3 i BT 2, HheD3
I 2 T S R, LA 2 4 T e I
NP S T MR AN MUAS A2 . i€ — ) et al EFHBV#;
FEDR/IN B S B I 52 AL 4 S 560 v & 3, HBsA gl
WU T g SRV B2 40 P 398 2E W S BRI, 77 A= 4 e
DR B i, BTN B XTHB VIR S 25 1k
RERAE.

BT R — UL THB VIR, $2
RHBV et T4 WA 0 A S HB VI
XK, L 5HBV DNAK il K. FEIHEHBYV DNAK
H3an, wHE— P I EHBV 41 i % 5 ThRE
L, #7"HBeAg/E FEHBV e T MV 5%
rR SR 1, EHB VG H AL
] R 52 R AR, 5 300 1A BB HLAATS B,
TR A I g PRI FEHB e A g 3E R /N
i, ThIXTHBeAgf 2K T Th2FE 4 . ik,
I T IR GAE ), 175 5 Ts gl a4 (i, n = o 2 4
I FT AHB Ve TR A= 0%, BiCD4’
/>, CD8 i, CD4'/CDS HUfH N R,
FELIRe TR ARAMSEIG RN, R R R RS
HB VR 5 1 T4 7K 1A A T v s 7 230 8
H. R U T I HB VRS ST A0 iR T e
&R B R B 1R T HILHB e A g4 IfiL i
BRI, LA JE A e 0 T A0 A s N 38 . AR I
PREEEK iz Aok g BIT 1 mola, S E#H
iR EIHB VR 5 E () C D4 FIC DS T4
o, HA5 6977 R b TRl [ Ah AR
565 TP R e B A 2K R s AR A R 0, 5 )
TR P 2 3 B S H B e 0 Y. I Sk 5 LR,
TP F A EIHB VIR HIAE — 2 B bl g
P STHB VR 7 1 1 e SO, AN e T S 45 AT
flszae g B Bl ldem. . RS ES N3
41, CD3", CD4', CD8', CD4'/CDS8 4 45 it 2 2
St CD8' B B FH i 3 i, CD3". CD4"
JCDA4"/CDS8" (1) LU AE B EL 38 I if B A%, ARG By
g AL R AN L T40 f W AFCD3", CD4', CD4'/
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