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CHIF K FE (Hepatitis B Virus, HBV) B & A [E T 2 4 BRE E A L A A
e RRIE2 MO NNEYE PR TR, BEL1650 NIE T IHEL . FHESEHBY
IRGAR PR (WHO) . I IIPURTEIRTT A REIRIAE S, BEPhTRps It %
FETATHBVIER Y, B&A% A #EHBsAg(Hepatitis B Surface Antigen) #5145 % i A AU T
Bro VRS S AN S AN F BT KT, AN R B0 s RS 14 g 1 %
FHBVHIEY M. AFFRER, L9 10-15% 1) NFEE R 0 5 To V8 sl R N 2,
FIREFREN KM & . B AT P RS P TR R B R R T A s R
() G B Ak 22 o0 M, BRI S e MR MHAE: (ELISA) 25, JRAS A8 L S B IfL 375 H Anti-
HBsHUA R ARG . AT FTI0L 5 T HBVAR S ME QLA i A58 57— A L HBV H A
U KA 77725 o

T3 AR S 560 = 4 S 1) 3 SR Y B T -2 1 IH R L #5402 5 1 (sodium taurocholate
cotransporting polypeptide, NTCP) ) /H- @ 4 fiiHepG2-NTCP, RI{EA £ 85 I 44 (1)
AR, SCIIHBVARAMNER YL . IRHT T HE T2 AR A f e v AT AR 77 v, it
HBIG{F oy B X IR AT il SE 46, 48 3 e tE I HBVIR HL 77 f 09 1.25 GE (Genome
Equivalent, JE[RIZ] %5 Jcell DA S B 5 b3t i (8] A e 5 259 K%, Bk A I
TH 1 IHBeAQ/K ¥ A A5 RIFEA I B AR IR B G ), DUBRERIT Xof HE 4 R 5004101 il %2
(1) R A B D A DI i IR R BT A& - (Neutralization Antibody Titer, NAT) .
FEAAIEf E 2640 N, 34T 7 ZIREE LS, CVIH (coefficient of variation) 510%,
Ut ARSI 2 0 B SRR o SR FH FRATTER AL B Anti-HBV A 16444 5K [ & 171 1 3t (14 fg
RRIER MG SR BEAT 7 A RS TRV, OB A H AR S M1 B256 A 4%,
LARE R HUA A AP, @ T LU FE T 234X 16442 5 JE 3 MIEAE AR 1) Anti-
HBs/K F-FlAnti-HBC/K -, 45 J2 W] Anti-HBs /K >F 15 Fh I 44 7 £ (2. 25 A1 2% (Pearson
K 2 50=0.70, p<0.05) , FEH] Guier= 4 S MEAL IR Yt 52 7= A= Iy Anti-HBs t HBV /&
ety AT RAFIIRYTER (p<0.05). {HEANti-HBs/K AT ABEF (p=0.57), BEfE
G N CRJANti-HBCRHYE NBE) I iE HAENE (logio (NAT) $41E 41.05) EH&T
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K RPHBV ARE (logio (NAT) #{E N0.77). HItL:A 75 EAnti-HBs. Anti-HBc

A8 5L IR S B TR AN AR FE AP o S Ak, AR ST AL FH PR E RTRAT I Anti-HBS
A 5 2% Anti-HBS 7K P ZEATRTIN 8 I XL B 9 0l BB e 88 WG U 5 Y2 AL 2
FETHokE G B ik 1 52 Rl AR — 3 (R=0.91, Kappaffi ~0.84, p<0.05), ¥ictith/x
BANti-HBs7K -

Zr b, KB ET HepG2-NTCPAH i fs A i 57 1 MLIEHBV F A1 A4 /KA il 77
2, FERIFZ BRI 4T T 16442 [ 17 132k g B R 13 1) 135 Anti-HBV 7144 o A
W o 2RI gV v et e N AL A K ST I TR 8 i A R AR
PRPPAY, 38 W] DLIE I 73 A B 0 ) 22 B P 0 AR Fh RS P xof — 650 Y B 25 25 ) HEA T 7
o 4k, AERNREIEEAT MIEHBV R AT AR KA, AT @ 255 25 B Anti-
HBs. Anti-HBCKAID PP AT X HBV I TR
KGR, LT RIER; CHPEE; PABUATEE; HepG2-NTCP; Z AT fuysskEk
H: SR REBMmbUE: CBHFRZOPUE
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Abstract

Hepatitis B virus infection is an important public health problem in China and around
the world. About 2 billion people worldwide have been infected with HBV, and more than
400 million people are chronic hepatitis B virus carriers. Each year about 650,000 people
died of liver cirrhosis, liver cancer and other HBV infection related diseases. However, the
current antiviral therapy can only induce disease remission, but hardly eradicate HBV
effectively. Therefore, vaccination of preventive hepatitis vaccine is essential to prevent
HBYV infection, reduce the population HBsAg carrying rate. Individuals after injection of
vaccines produce different levels of antibodies, and different antibody neutralizing
activities determine the immunization of host against HBV. About 10-15%of the
population after vaccination are without response or low response, in this case need
revaccination in order to produce protective antibodies, thus resist HBV invasion and
prevent HBV infection. Currently, common methods of evaluating neutralizing antibody
activity is mainly based on "binding activity" immunoassay, such as ELISA, however that
cannot truly reflect the neutralization activity of the sample. In this study, a more accurate
and reliable neutralizing antibody titer detection assay was constructed based on HepG2-
NTCP which is a hepatitis B virus infected cell model, so as to achieve a large sample size
antibody neutralization activity evaluation.

HepG2-NTCP, the hepatocarcinoma cells overexpression of NTCP, can be used as a
cell model of hepatitis B virus infection to achieve HBV infection in vitro. The cell model
has the advantages of simple operation, good reproducibility, short culture period, and large
scale to cultivate. In this study, the neutralization activity assay was based on HepG2-NTCP
cell model, and HBIG was used as a positive control to test the best infection dose of 1.25
GE/cell and the post-infection supernatant detected time was 9 days post infection. The
residual virus infectivity of the sample was obtained by detecting the HBeAg level in the
supernatant, and the neutralization antibody titer (NAT) of the sample to be tested was the
dilution factor closest to the 50%inhibition of the control group. Three experiments were
performed with a CV of 10%, indicating that the assay was reproducible. In this study, the
detection of neutralizing antibody titers for serum samples was mainly dependent on the
dilution method, which was more suitable for the detection of larger-scale samples than
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ICso calculation.

In present study, the neutralization activity assay were used to evaluate the neutralized
antibody titers of 164 healthy blood donors from Xiamen blood bank. The neutralization
antibody titers were ranging from 1 to 256. And detected the Anti-HBs levels and Anti-
HBc levels of the 164 volunteers' serum samples. The results showed that the level of Anti-
HBs was closely related to the neutralizing antibody titer (Pearson~0.70), moreover Anti-
HBs from different origins had a good protective effect on HBV infection, which was
statistically significant. However, in the healthy individuals with no significant differences
in Anti-HBs (p = 0.57), serum neutralizing activity of the previously infecied population
(ie, Anti-HBc positive population) (logio (NAT) mean 1.05) was superior to those never
been infected with HBV (logio (NAT) mean of 0.77), the difference was statistically
significant. Therefore both consider Anti-HBs, Anti-HBc levels can better assess the level
of neutralizing antibody titer. In addition, the Anti-HBs level was detected by two kinds of
Anti-HBs detection methods. It was found that the guantitative results of double antigen
sandwich enzyme-linked immunosorbent assay and chemiluminescence microfilm
immunization were basically the same (R = 0.91, Kappa value of 0.84), both are good to
reflect the level of Anti-HBs.

In summary, we used the HepG2-NTCP cell model to develop a neutralizing activity
assay to detect the neutralizing antibody titer (NAT) of the samples. The assay can achieve
a large sample scale of the antibody neutralization activity assay, can be used by detection
of serum neutralizing antibody titers after vaccination, and also by monoclonal / polyclonal
antibody neutralization activity evaluation to screen new antiviral drugs and so on. In
addition, in the healthy population, we can both consider Anti-HBs, Anti-HBc levels to
inittally evaluate the vaccine against HBV protection in the absence of detection of serum
HBV neutralizing antibody levels.

Keywords: Hepatitis B virus; hepatitis B vaccine; neutralizing antibody titer; HepG2-

NTCP; immunoglobulin hepatitis B; hepatitis B surface antibody; hepatitis B core antibody
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AR A

Anti-HBs: Antibody against Hepatitis B Surface Antigen, 2 7 i % 3 i i /4
Anti-HBe: Antibody against Hepatitis B e Antigen, Z AT Kepifk
Anti-HBc: Antibody against Hepatitis B Core Antigen, Z %A% .0 fifk
CHB: Chronic Hepatitis B Virus Infection, 18 5 14 J& Yu i 73 ik e
CLEIA: Chemiluminescent Enzyme-Linked Immunoassay, Bk 5 1k 54 & 6 Aa
CV: coefficient of variation, 7Z 57 &%

ENH: HBeAg-negative Hepatitis, e47i J5 BH 14 AT %

ETV: Entecavir, A& £+

ELISA: Enzyme-linked immunosorbent assay, 142 & 6 S & il
DMSO: Dimethyl sulfoxide, — H & VA

DNA: Deoxyribonucleic Acid, it % Bt %

Dox: Doxycycline, 5 /175 %

ELISA: Enzyme-Linked ImmunoSorbant Assay, i ¢ 52 W Bl 5

ETV: Entecavir, B %K

HBCcAg: Hepatitis B Core Antigen, Z BT %% 4% L PR

HBeAg: Hepatitis B e Antigen, Z% JiF % i Zefi 5

HBsAg: Hepatitis B Surface Antigen, Z BT 2 W HERE PR (FEA)
HCC: Hepatocellular carcinoma, A48 e

HBV: Hepatitis B Virus, Z % % %55

HCV: Hepatitis C Virus, 757 T 2% &%

HDV: Hepatitis Deta Virus, ] %Y % i 55

HRP: Horseradish peroxidase, AR i %4k i

IC: Immune Clearence Phase, %75 ki

ICso: Half Maximal Inhibitory Concentration, 113k &

IF: Immunofluorescence, #J% %¢ YEAs
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IFN: Interferon, @ Tt %

IgG(A): Immunoglobulin G(A), % EBRE FAG(A)

IT: Immune Tolerance Phase, %% i 52 3

L-HBsAg: Large Hepatitis B Surface Antigen, Z AT RpBREREIUE (KEE)
LC: Liver Cirrhosis, FFE{k

LR: Low-Replicative Phase, {1 % #il 1

LMV: Lamivudine, $iK K 5E

LdT: Telbivudine, # Ltk

mAb: Monoclonal Antibody, 277 [ Hiik

M-HBsAg: Middle Hepatitis B Surface Antigen, Z AT KR &EREPUE (FEA)
MOI: Multiplicity of infection, &4k %1

Mge: Multiplicity of genome equivalent, &4k & %

NB: Northern Blotting, RNAEF[ 25 256

NTCP(SLC10A1): sodium taurocholate cotransporting polypeptide, %5 1--4-fifk fIH iz 3t
iz Z ik

PEG: Polyethylene glycol, %/ [

Peg-IFN: Peginterferon, R “EE T &

PHH: primary human hepatocytes, A J&A4CHT4H i

RNA: Ribonucleic Acid, %R

SR: Serological Response, IflLif 2% 2 (HBeAglllLiE 45 #)

TDF: Tenofovir Dipivoxil, & i+ lE

VR: Virological Response, %8 M 25

WHO: World Health Organization, 5 T4 21 21
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1 ZERRRE
1.1 FERFONARER

AT %95 (Hepatitis B virus, HBV), LU RfEiFR AT EE, 2 WgHTDNA 7
£t (Hepadnavirus) ff)— 1. FEHFDNAR R, XA 28 2RI A, 5
W A~ J& . IE ¥ i DNA %% # J& ( Orthohepadnavirus ) 1 &5 & it DNA % & J&
(Avihepadnavirus). 1EFEFFDNARGREE, MARIEFFLEIEZIRE R &, HE3h
LB, ARFEF RN LT, 55 AN AT HA 5RO 7899 2% (Ground Squirrel Hepatitis
Viurs, GSHV) LK 3k BT #9557 (Woodchuck Hepatitis Virus, WHV) %%, &IgAT
DNAJi 2 & (Avihepadnavirus), RIS Zpimm)E, HiE £ 85K, K
FN 2B (Duck Hepatitis B Virus, DHBV). #9Z.iTJ#%5 (Crane Hepatitis B
Virus, CHBV) 25171, BE AT DNAJK 25 BH9 47 K /MR R 2R R 4L (—fBUN3.2 kb2 7).,
PUEEDNAY a5 1 B B2 TG AE . B EILF R . S5k, WEIT
DNAJE#A R B8 FIeE, Ol 2k s ge i de N AE N R K H s
[P EJEAE (Chimpanzee) %5, MR 2 HAh R KK IR A A R

1.2 ZirRENmESH

19654F, Blumberg%5: /B KA+ 35 A M AE s R I T HBsAQE 9. 18 Z 1T 8
WEMHEAMIE T, 758 T LUWER BI3FPAS [F 2 200 S M0RL,  E0HE RER TR
ERRL /N ERTE BkE (1.1 1.2).
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