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[EZE] a6 HTOEFRFEDURE (HBsAg) FHMEZEAEZREN AT RN #E (HBV ) AR EL LK T4
MFEAHOCH) HBY A2 R 0L, o HBV B | RN B e Rl =k . ek IIZRFIX 15 e K% 4L
60 IR HEA A 1 611 44, Hr HBsAg AP 8 . X% 8 Z2rAE M 18 Z—J rm it T Tiasr i,
SRAE K 0L FFIPHEER e 28 W B S Bk 2 L0t R 125t PCR #5461 HBV DNA, SR multiplex-PCR, #i3 PCR
TRICA TR 7 A HBY R4, AR (BCP) XAIAT S (PreS) X, 4% —Z%5EE HBsAg 5
HBcAb FHYEZR0 33.3% (6/18) 5 38.9% (7/18) . 3% HBsAg 5 HBcAb FHYERYN 71.4% (5/7) , &TH:
f—Z%E B BATER (P<<0.05) . 8 NHET 7 MNFIEE (87.5% ) A 2 A 2 ALL | HBV JiLaiih 208y, 8 P5E
3t 26 M FBEMLA T 14 N HBsAg BHM:, PHIEZRJ 53.8%. KGN T 4 42 FF 4/ HBV SEH, H 3 41 HBV %
S CH, 1 4REN C R, Tk B B, FEATFANMEAHDC HBY A8, 41 BCP X A 28 B T H15E
PreS X C AU 8 MNMERALMAER R TR NERIE | HACHA ABRTET AN LI, 44 HBV BT
R KRN, MRIAA SR B 2%k HBV BLE o B EMERE v REMERRR , (AWAAAE )5 R MR A4 15 25 7 2k
Ye; F4 HBV EH R TRE, £74 HBV #HLi L.
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[Abstract] Objective To explore the infection status of hepatitis B virus (HBV) in families of hepatitis B surface
antigen (HbsAg) positive students and the mutations of HBV related to hepatocellular carcinoma, so as to provide theoretic
evidence for the prevention and control of HBV infection and hepatocellular carcinoma. Methods A total of 1 611 students
were investigated; they were from 60 classes of 15 schools and kindergartens in Pudong New Area, Shanghai, China, and
8 HBsAg positive students were found. These 8 students and their 18 first-degree relatives were enrolled in this study. Venous
blood samples were collected to test the 5 markers of hepatitis B using enzyme linked immunosorbent assay. HBV DNA was

detected by fluorescent PCR. HBV genome, basic core promoter (BCP) region and PreS region were detected using multiplex-
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PCR and nested PCR combined with cloning and sequencing. Results The positive rates of HBsAg and HBcAb in the first-
degree relatives were 33.3% (6/18) and 38.9% (7/18), respectively. Both HBsAg and HBcAb positive rates in the mothers
were 71.4% (5/7), which were significantly higher than those of the other first-degree relatives (P<<0.05). Seven of 8 families
(87.5%) had 2 or more members infected or had ever infected with HBV. Fourteen of 26 members in 8 families had positive
HBsAg, with a positive rate of 53.8%. A total of 4 groups of mothers and children received gene detection. Three groups of
them had type C HBV gene, and 1 group had type C in mother and type B in child. Among the hepatocellular carcinoma-
related HBV mutations, the mutation frequency of hot spots in BCP region was lower in the children than that in the mothers.
Eight HBV mutation sites of type C in PreS region were found in both the mothers and children, and none of the remaining
key sites were found in the children. Conclusion There is obvious family clustering of HBV infection, suggesting that
HBYV infection of students is more likely to be transmitted through mother-to-child transmission, but there are other ways
of infection, such as acquired blood. The evolution degree of HBV gene in children is lower than that in mothers, which
conforms to the rule of HBV evolution.

[Key words] hepatitis B virus; hepatocellular carcinoma; family clustering; variation genetics; mother-to-child transmission

LA 9 %7 (hepatitis B virus, HBV ) Ji&
Yoo [ A S P AR R — o Hp [ R RE X
294 0.94 {¢ HBV J&4L3r, (G4t HBV &L
¥ 1/3 224", HBV 14l HA REERHENE, K
(4 B A TG Sl A RE ARG 2 HBV GE N HE 1Y
TR, mitEYE HBV g FE 30% A TR
10% 12 Ve 2 A e i 4 g5 (hepatocellular
carcinoma, HCC) . HBV 72853 5P i fo s ki |
HBV FalE M S UIAE O, 4k it vl S SO fk
M HCC kA . FRATHTIIFS &L, HBV L4
Al S (PreS) X #%.0JAhF/Ag /1] C XA 5
SR HCC W3 AH ™ ARSI R T X
IS5 TG T4 HBV B K 2R 58 958 1 o i
AROUBEFE LR -, BRI T HBsAg PR
FMH—HoEE HBV [&GL 5 HBV A2 5HREL, il
SRR 8 T4 e a4 R R A

1 ZRFNFE

L1 A& % 2016 400 HAAERAGH X TP
k55 TN T4 HBV IR T LR IF AR 55 1 iz
ROCHFFE, DHABIIX 5 AWERREE G ALIX Y 15
R L 60 DBEGUT AR 1 611 44,
gk, B R FMEPLIR (hepatitis B surface
antigen, HBsAg) FHM:2#4: 8 4. X% 8 B4
H 18 H—YRE (MR, MZbE ., [FACH
SUSSHHIR ) FATIRATIR A, A A X R
TEFE. A 1 BRSE, 2 Z5005. 1 &Lk
IR BB SE LA A

[Acad J Sec Mil Med Univ, 2019, 40(1): 54-60]

1.2 AEAE B HAAN X FAE R —YF
JRIEAT IR AP, Ve N A 5 T A X R AR
Bl FEERIRGL . KEEN HBV RSN . ZRFR
PERHERME LS o GBI R AR B0 ) A
X GREHDK ML -R 00 H S50 2 40 LT T, HBsAg
FHYEZF K2 HBV DNA F4t HBV JEPI#L K HCC
FHOG HBV SR AE 574

1.3 SEEEkn

1.3.1  FZMEE A il PCR X (Master,
5[5 Eppendorf 2AH] ) . B PCR Y ( Veriti,
FH ABL 2wl ) | SimESR PCR X (Roche
LightCycler480, Fi - NATH ) | BER NG R
4¢ ( Molecular Imager® Gel Doc™ XR system 170-
8170, ZE[H Bio-Rad AH]) . 2K ZIIRERR
1 ( Synergy 2, FE[E Biotek AH] ) &, AT
TiEFER A0 ZE W B 92 56; ( enzyme-linked immunosorbent
assay, ELISA ) fxillikil &y 8 _LigRHe Y T
PR A FRAF L M A2 DNA 4 B &
(AEB.OAERD) W A RRAERHE (dest) AR
vH], AxyPrep PCR WA & H AXYGEN
[E AR, HBV R E AR & ( PCR-ZEGHE
k) WA BigEREGRBARAR . A
st A I 3 ) AT R P L G I 2 R4 iR
IR EAT R, rTag B, 10X _EAEGE M
pMDI18-T #HA RGN H 5 AV TR (KiE) AR
N, i@ PCR 51 TAY TR ( B#) K
DA BRAF G . PCR YNy i b i 01 A= )
FHABRA FI5ER
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132 ZHFHaTF 5 DNA £ E#M R ELISA
AEVERI HBsAg., O RFBBLA (hepatitis
B surface antibody, HBsAb) . ZHIHFR e HiJR
( hepatitis B e antigen, HBeAg) . LAIFR e $T
& (hepatitis B e antibody, HBeAb) . ZHIFR
¥UPUR (hepatitis B core antibody, HBcAb) H.
TR, RHZOE PCR A MLE H HBV DNA
T

1.3.3 HBV ZEAAHN RHFLATATHIE L
multiplex-PCR J7 &4 HBV JE R

1.3.4 HBV XFEFH 0l 5 o4 RAEA PCR
RECA Y 1 W e BN (0 J 26 HBV 2 R 21 2
AR JA8F (basal core promoter, BCP) XAl
PreS X HEATHI™ . 12 H MEGA 5.0 #fFfuxf DNA
JEHN AT X Fns L ik 8. B Cluster W 2%
HEATEEXF, FH Phylogeny & @i L R AL,
Distance 271157781 [B] (A% 11 R A Z SRR 125
1.4 %its a2 KA EPI DATA 3.2 #{FaE,
TEREREARTL I A ASAZXT, FFF SR A G AT RORZ
4. izl SPSS 22.0 BTG, TR
P REAR L 8] 23 A1 () LL AR o K30k Fisher B
PIERE . Goit2a R i 15 o XU A 56, 3 7K 7
(a) 4 0.05,

2 & R

2.1 Az FEAREIN 8 4 HBsAg fHE
A3 A o5 A FHERN (145£1.8)
%5 AL 4 B3R CRIFRPET, 1 B eRRLF
PEH . 8 AN 18 B —YEE T, AR
7% (38.9%) . S3E 6 4 (33.3%) . SLopliik
54 (27.8%) 5 B L& 9 % LEEMTY
EIE R (42.446.9) %, SUBIHGREE-H4 050
(13.4+57) %5 13 4 (722%) K51, 5548
Jolk, 4 4 (22.2%) R2EA, 144 (5.6% ) AFA
Bl F; SUBREYS R 16 £ (88.9% )
5 HBsAg [t AL m AT X244 (11.1%) %
P CRUFF9PETE o 13 2R 3 4 (23.1%,

3/13 ) WYACEESES S ap Ik TP AT HBV Jgdy

22 HBV BFEHEN 8 4 HBsAg M4, K
—FH (HBsAg. HBeAg. HBcAb fH:) 6 &4, /)
=PH (HBsAg. HBeAb, HBcAbMHt:) 2 %4, 5 4
HBV DNA =10’ copy/mL.

18 #—ZE@, HBsAg FIYE 6 44 (BHPESR
N 33.3%) , WORSEARACREE (AR 1 %4, BEE
54, YIRS CHIFRPEN, A 24 (333%)
(AR E S S A R 7 HBV J&3Y; 6 44 HBsAg
FHEEACREER AT 6 DAFIMREE, 6 A4 K=
34, /N=FH2%; 54 HBV DNA=10" copy/mL,
1 4 HBV DNA<10’ copy/mL, 7 &t H4 5 4
HBsAg [HE, FHIERN 71.4%, & T Hi—%
SEJE PR (Fisher WiPIHER L, P<0.05) ,
WE1, 2.

18 £ —EE T, HBcAb FIME 7 44 (FHMER
9 38.9% ) , HHEEREARSE 6 44 (AR 1 4.
FS A L EAERE 1A, WREM ORI R
JEW, H 44 (57.1%) BCHRE R LRIk P A
HBV J&#t; 7 4 HBcAb [HME—YCRENRH T 6 4
ANFRMREE. 7 2 FEET, 5 4 HBeAb FHIE:, FH
HRA 71.4%, & THA—ZCRE M= (Fisher
WIME R, P<0.05) , W 1. 2.

18 #—%E)F ", HBsAg o HBcAb FHTE
8K, kAT TAKEE. 8 MREF 7T K
(87.5%, 7/8) A 2 4 M UL . HBV JRYLE G 28
BRGL, R 1. 8 ANFEEIL 26 REREM LA
14 % HBsAg PHYE, FHMEREL 53.8% (14/26)
W3k 1.
2.3 HBV AR#&MHEAL KIS T 6 4
FEE HBV R, f4f 4 NFREMHEMT &,
1 NREER) 1 ZBAEM 1 ADNFEER 1 T2, A
PN FERAANFA TCICEC R R, B3 LA
B, FEEOHT 4 AREE S Lo 50 sk 9 5K g
( FEEFSH1-075, 3-173, 3-205. 5-204) .
23.1 HBVHERFEAEN RS T, K 4
YRR F LAY, A 3 dIFE e i
JEJE T R—WH C #, [HARBEITS 5-204 X —411Y
BRE R CHY, F4oh BB,
232 5 HCC #% HBV #H % FHE W% HCC M
K HBV BCP XS5 TEARX 43 HE IR LAl |,
W T1674C/G, G1719T, A1727G/T. C1730G.
C1799G. G1986A AFH pi 58 AR i 38 2 Ik T bk
¥, T/ HBV LB E LT HREE. [E,
R K BAE T Lo B HCC 48 1) PR AR & 19
WA, Wk 3. T ARFIEREA G, C A
H T1674C/G. G1719T RASRE T B A, {H2EH
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F*1 SAFKE26ZREMRZIAET. HBV DNA. HBV EFEEE Z BIBF KB HEMER

Tab 1 Five markers of hepatitis B, HBY DNA, HBV genotype and HBV vaccination of 26 members from 8 families
Family Member HBsAg HBsAb HBeAg HBeAb HBcAb HBV DNA HBV HBYV vaccination
number (copy/mL) genotype
1-075  Mother + — + — + 3.39X10° C No

Father — — — — — No
Son’ + — + — + 3.59X10° C Yes
2-281  Mother + - — + + <1.00X 10 No
Father — — — — — No
Daughter" + — + — + 4.50% 10’ B No
2-199 Mother + — — — No
Father - + — — - No
Grand daughter — + — — — Yes
Little daughter® + — — + + <1.00X10° No
3-173  Mother + - — + + 3.99X10° C No
Daughter’ + — + — + 6.27X10 C No
Son — + — + + No
3-205  Mother + — + — + 221X 10° C No
Daughter® + — + — + 2.74%X10’ C Yes
3-154 Father - + — + iy No
Daughter® + = 7 + + <1.00X 107 Yes
5-244 Mother — + — — — No
Father + — — < = 6.94%10° C No
Grand son - + T — — No
Little son" + — + == + <1.00X10 No
5-204  Mother + 7 + 3~ + 1.74x10° C No
Father — + Y . — No
Grand daughter’  + . + — + 1.07 X 10° B Yes
Little daughter - Y — - — No
Son - + X — — Yes
Total 14 10 9 6 15

‘. HBsAg positive students from 1 161 investigation subjects. HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen;
HBsADb: Hepatitis B surface antibody; HBeAg: Hepatitis B e antigen; HBeAb: Hepatitis B e antibody; HBcAb: Hepatitis B core antibody

R2 8% HBsAgPHMER 4 18 B—KRE
HBV EE1E5R
Tab 2 HBY infection in 18 first-degree relatives of
8 HBsAg-positive students

Relative N HBrzlt%egan);Swe HB&?eban);]l;lve
Mother 7 5(71.4)° 5(71.4)
Father 6 1(16.7) 1(16.7)
Brother and sister 5 0(0) 1(20.0)
Total 18 6(33.3) 7(38.9)

* Fisher exact test, P=0.013; ": Fisher exact test, P=

0.048. HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B
virus; HBcAb: Hepatitis B core antibody

HCC #19¢ HBV PreS XZE 5. £ A[HIE
Al C BIpdtf 8 MRS (C3026T. C3051T,
C3116T. A3186G. A7C. T31C. T52C. A109T)
FERESE TR N A Rk, HAR G SR

TR A, B RIHGE AR
M, hER 5.

FAMER T C

%3 44883E5F%& HCC 1% HBV BCP RERIER
Tab 3 HCC-related HBV mutations in BCP region in

4 groups of mothers and children

% (n/N")
Hotspot mutation Mother Child P value

A1652G 18.4 (7/38) 18.4 (7/38) 1.00
C1673T 19.4 (7/36) 23.3(7/30) 0.70
T1674C/G 48.6 (18/37) 30.8(12/39)  0.11
G1719T 50.0 (19/38) 33.3(13/39) 0.14
A1727G/T 69.2 (27/39) 51.3(20/39)  0.11
C1730G 20.5 (8/39) 17.9 (7/39) 0.77
C1799G 20.5 (8/39) 17.9 (7/39) 0.77
G1986A 7.5 (3/40) 0 (0/39) 0.25

. Number of successfully cloned sequencing strips.
HCC: Hepatocellular carcinoma; HBV: Hepatitis B virus;

BCP: Basal core promoter
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%4 HCC 18X HBV BCP XREREF L ARERE H
FHIER
Tab 4 Distribution of HCC-related HBV mutations in
BCP region of different genotypes in children

% (n/N%
Hotspot mutation B type C type P value
A1652G 87.5(7/8) 0(0/30)  <<0.001
C1673T 77.8 (7/9) 0(0/30)  <<0.001
T1674C/G 11.1(1/9) 36.7 (11/30) 0.296
G1719T 22.2(2/9) 36.7 (11/30) 0.687
A1727G/T 100.0 (9/9) 36.7 (11/30) 0.003
C1730G 77.8 (7/9) 0(0/30)  <<0.001
C1799G 77.8 (7/9) 0(0/30)  <0.001
G1986A 0 (0/9) 0(0/30)

. Number of successfully cloned sequencing strips.
HCC: Hepatocellular carcinoma; HBV: Hepatitis B virus;

BCP: Basal core promoter

3 3 8

FEEREVEZ I Z N R, gL A
. WERZE . EmiT R RS, Hpa 8 E
FEAEFN H W A2 06 2 D) 3 fil: HBV BRI 2 BIEK
RAEVER FEIFE ' 2010 4FE—T A F 0,
T HBV G IR R R RAEPEN ) e, AN
SEHA5E T HBsAg FHYE2EE R —9UR Bl T4 S
K, 2550 & Bl—20% 8 HBsAg MR K 33.3%
(6/18) , HBcAb FHYEZE 38.9% (7/18) , 8 4~
FHEP 7 AFEA 2 AKUL L HBV &Yl 4
B, 8 MEEEL 26 S FRBEM G HBsAg FHYESR
ik 53.8% (14/26) , PJUEH] HBV JEYLAFA7E A b
MIRBERENE, 5 R SN XA S A
gER—3,

&5 HCC 18X HBV PreS REREF X AEEFEH S H1ER
Tab 5 Distribution of HCC-related HBV mutations in PreS region in different genotypes of children

B type C type
Hotspot mutation M?Eler 47Chﬂd Hotspot mutation di\/Iother diChild Pvalue® P value®
N'=0 N'=10, n (%) N'=40, n (%) =30, n (%)

A2875C 0 6 (60.0) C2875A 2 (5.0) 0(0) 0.503  <<0.001
T2931C 0 6 (60.0) C2931T 2 (5.0) 0(0) 0.503  <<0.001
A2964C 0 6 (60.0) C2964A 2 (5.0) 0(0) 0.503  <<0.001
T3026C 0 6 (60.0) C3026T 9 (22.5) 9 (30.0) 0.477 0.187
C3051T 0 10 (100.0) C3051T 7(17.5) 10 (33.3) 0.126  <<0.001
T3054A 0 6 (60.0) A3054T 2(5.1) 0(0) 0.501 <0.001
T3060C 0 6 (60.0) C3060T 2 (5.0) 0(0) 0.503  <<0.001
G3063C 0 6 (60.0) C3063G 2 (5.0) 0(0) 0.503  <<0.001
A3066T 0 6 (60.0) T3066A 2(5.1) 0(0) 0.501 <0.001
G3069T 0 6 (60.0) T3069G 2(5.1) 0(0) 0.501 <0.001
C3116T 0 4 (40.0) C3116T 25 (65.8) 15 (50.0) 0.189 0.855
T3120A 0 6 (60.0) A3120T 2(6.3) 0(0) 0.517  <<0.001
G3186A 0 6 (60.0) A3186G 2(5.3) 1(34) 1.000  <<0.001
C3191G 0 6 (60.0) G3191C 2(5.3) 0(0) 0.500  <<0.001
C7A 0 5(50.0) A7C 6 (15.0) 10 (33.3) 0.071 0.572
T10A 0 5(50.0) A10T 2 (5.0) 0(0) 0.503  <<0.001
T31C 0 5(50.0) T31C 14 (35.0) 16 (53.3) 0.125 1.000
G49A 0 5(50.0) A49G 2(5.0) 0(0) 0.503  <<0.001
C52T 0 10 (100.0) T52C 7 (17.5) 5(16.7) 0.927  <0.001
A76C 0 5(50.0) C76A 2 (5.0) 0(0) 0.506  <<0.001
T105C 0 5(50.0) C105T 2(5.0) 0(0) 0.503  <<0.001
T109A 0 5(50.0) A109T 7 (17.5) 9 (30.0) 0.218 0.444
T147C 0 5(50.0) C147T 2 (5.0) 0(0) 0.503  <<0.001
PreS1 deletion 0 0(0) PreS1 deletion 2(5.0) 0(0) 0.503

* Number of cloned sequencing strips successfully; *: Mother vs child in C type; “: Child in B type vs child in C type. HCC:

Hepatocellular carcinoma; HBV: Hepatitis B virus

AWFREER BN, —9oE)E 1% HBsAg [H
MREIR 71.4% (5/7) , HoRILKFEA 44 HBV

S T B R R R A, S IRATRTI A
WEFEEE RS2, SR HBV REZMERET)
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ORI RPN E R 2 E, AR 8 NFEH
S AR RS2 T A, RIS
HBsAg FHHERITEN, $Em AL AR U A 5 2
' HBV f£4E 0 R 2R 456 26 ZFER G T
12 6 23RN TN RPENT, $mit HBV L
LG A 16 0 R BE N 03 B BT C R 9 e 1, IR
U HE RIS TR TR, X2 A B PR A
)l S HBV B LE R,

HBV Bt A AR D EHE R BRI, $3
AR 7% . ZErhELL HBV B Al C LAY
R, ANFEEEEEA AP EER S, HBV C2
¥4 HCC AAMfaktt, 1 HBV B2 5 HCC )
BRMAE, MR K (T EERE)
FHOCI H A RTINS 25 REW], 7 “HBV 12k
Ye— g b —HCC” kRIS, HBV RALF
TEPE AR (A% > 10% ) BT 2R E,
X4 578 AT AR WA 1% HeC i &Rl
TE BB B ARG, HBV B4 B 25 B (L 45
R, AR SRR 2 SR AR AL % s BAE T 1
PREVERE R, B HCC AHER HBV 285, il
G1613A. C1653T. T1674C/G. T1753V. A1762T/
G1764A . GI1896A . PreS deletion. C2964A .
C3116T., C7A. C76A/T %5748 FHBHEHEG N A HCC
IR, W HBV SRR S Y #5 . HBV
BCP XaZz#isg+ Il M3+ 1 (nt.1070-1234 ) #
YA, FEHIAT C X (nt.1814-1900 ) mRNA &% jij
L] RNA £ Ak, HBV LR C |
HBV JE#E & ( =10° copy/mL ) . &R
filg (>45 U/L) 598 FHRHEWZE HCC Mfak
2 [4-5,19-20] .

AT, 4 HEEEES T2 HBV 4
Kb, A 3 4FRET C A, REERR K] RErEE:
Ko HAE 1 HEEE C R, 74 & BA, Hi%ZB
RIYE HCC #5¢ HBV #2878 07 i, i AL JiE
W T A T4, REEERE BRI, , TR
Ji R ML A5 Ay i B

AHFFEIR KB, FEAS X 53 5L R RS ) il 1
T R SN IR TR, UL ARt
R EE PARTFREE, f56 HBV dEfbplEE. (HH
HirPE HBV frE HCC BIRIRR Bl 3 : 1,
Wi 2o PR AT RETESR 75 S e e Rk AL sl Ay T g
FLEAIRRY,

TEPEKRHIX HBV B9 EZRATHMAN AN B
M C AL, B BIHR Y ENH DELMECRITR,
A S B A R B YEE M BUE RLRE L C A
fi%; C RURYLSE# B A 2T 12 AL L A5 AH X
W, HAS KRERNHCC!, ROFFEasH o,
C MRS T4 HBV AR 22wk, JRH
AIRESEAIBERY R C 1S HCC AH5CH) HBV FE[H
A GAR , X SE G SR AR YR PR A A I T
S HCC BUIMHXR R A, T FZhR
AT ISR AE .

g5 TR, AWRIRER TAESF T ARFEREN
HBV BYLRBL LA HCC MR HBV AR S0,
it —H AN HBV SR R 4L . HBV AR5
RAEFAEE i AHOC T IR LA TR HBV 18Pk
e Y HCC $243t T B4R
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