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= Abstract =

Hepatitits B Virus Genome and Genomic Expression(antigens) in the Liver Tissue
of the Patients with Chronic Hepatitis B

Kwang Hyub Han, M.D., *Seung Hee Oh, Chae Yoon Chon, M.D., Young Myung Moon, M.D.
In Suh Park, M.D., **Young Rhyun Park, M.D. and **Chan Il Park, M.D.

Department of *Internal Medicine, *Institute of Gastroenterology and **Department of Pathology,
Yonsei University, College of Medicine, Seoul, Korea

To understand the pathogenesis of hepatitis B virus(HBV)-induced chronic liver disease, we
studied the relationship between HBV DNA and antigens and subsequent correlation with
pathologic findings in liver tissue.

Routine paraffin-embedded liver specimens from 52 patients with HBV related chronic liver
diseases(HBV carrier 8, chronic persistent hepatitis 15, chronic active hepatitis 15, and liver
cirrhosis 14) were evaluated by using in situ hybridization(ISH) and immunohistochemistry(IHC).

Using the IHC technigues, we detected intrahepatic HBcAg in all of 37 HBeAg positive pa-
tients and four of 15 HBeAg negative patients. However, regardless of the presence of HBeAg,
HBsAg was detected in most of the patients. Using the ISH techniques, HBV DNA was
dectected in 23 of 37 HBeAg postive patients and 4 of 15 HBeAg patients. Intrahepatic distri-
bution of HBcAg correlated well with the distribution of HBV DN A whereas HBsAg did not
correlate well. According to the progression of the liver disease, the distributional pattern of
intrahepatic HBV DN A and antigens was different. In addition, the simultaneous in situ de-
tection analyses revealed that some hepatocytes containing high levels of HBV DN A were de-
void of detectable HBcAg suggesting a mechanism by which restricted expression of HBV an-
tigens on infected hepatocytes may escape host immune surveillance system resulting persis-
tent HBV infection. (Korean J Gastroenterol 1994 ;26: 289-297)
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olol g F¥ Fo] o Fojx]ojo} o] Ay 2}
Age) w3 A7} Fssielel AZEch o 24
of ¥7 AEHA WHE o143 BY 7rd wpolelx
o 77} WRshe] e ATAAL oFUT HT
WA shebd e Ba BY 7+ wloleze
g R A2l ZAWeIA folsted R in situ
hybridization(o]3} ISHZ °}g}) whye Za zau)
BY 74 welelx 34 AEe] sFsstedA ol
°|4% BY 7+ wholeis ede <18 WAl 2be)
o) We) g2Ie FRsIA s Ak ek
AAEL o BRZe! BAkel EAel A welx
Asteta wpyst ISHEPES olgstel BY 2 87
o 2zAlH BY 7+ upolaa fAAsh 4]
A BEP} 059 4R 9 ve] 2A8A
AL dobio 24 BY 7rd wholeizol 2lah A
ZpAge] el aelel g olshE YA sch.

tHet 3¢ U

A7t dANEw ojofs A EHARY
of ¢j¥ste] A HBsAgdoz 7txAY7E A
Wirol zAstalew BAUY BAS by Eo
AL AL 5 AW FAR o]|F LE A9 e
42730 A4kl Hepatitis B virus ®4-2H(HBV carri-
er)8q|, Wk A& A7ked 154, whAZE A7k 154,
ARG 144, F 52415 o2 sgct. A7y
e Fetd A gle £3E 4-5um FAR
AHNE wEo] 0.1% poly-Lrlysine(Sigma Co.,
USA)o 2 HXAZE Fefolre) Hisle] wAAA
RRsebh 998 oF 1412} ol 60C ovensl
Al 7128k ¥ xylenez}t 100%, 90%, 70% 42L&
Woebnl 9 ZAUSE Ach AAEAS A o)
9% HBV3H 758 “Str-AviGen Super Sensitive
alkaline phosphatase” kit(Biogenex lab., USA)&
o]&3}le] HBsAg2 anti-HBs mouse monoclonal &
A&, HBcAge anti-HBc rabbit polyclonal 35
AR43le] enhanced biotin-streptavidin ¥ o 2 z}z}
7J%&3le] Fast Red2 wHA¥3lgct. In situ hybridi-
zation(ISH) #& o]&8t =2 HBV DNAZZE
< gl 2AdHE G2EE d5A1 F drF
oA 7AZzA17]ar Al 0.1N HCls} pepsine & z}zh

Ar2o|x] 158, 37Cel4 308, digestion 2]zl F
70%, 95%, 100% 2*F22 <A kg, “Ultra
dig kit” (Kreatech’s Co., Belgium) 2] digoxigenin-la-
beled HBV DNA probes} hybridization mixture =
manual oll w2}A] prehybridization(30% ), hybridi-
zation(95C |4} 627} heat denaturationA]%) ¥ 2
A7} o]4F 37 C ol 4] hybridization), posthybridi-
zation | A (30%) 2] A4 3% anti-digoxigenin
antibody ® hybridization¥ HBV DNAZ 7358}
NBT/BCIPZ ubgA]zic},

A Xy HBVE4lst HBV DNAse] #74e ¢
ofRirzl Wz AsshA] whyn ISHHE §d 7
22 Aol Tl Askehedn WL Pl dFY
WO R A Aoz Asehd G848 @ F gy
o) by 2 ISHS A)88slact.

AYe] FE¥ F Fehadn|Hslelld 224 AE A
AR glol W& wjAIRE Aol e Awo
wet4 Graded o] A ZHAZS 5 G439 A
E47) 10%9uke +1, 10%A 50%ALe]lE +2,
50% ol4& +3, A" AX7} ¢l ASE 02 B
F3te] 7153t dct. ddz syl gk &%
Az} ISHubgell 9]3F HBV DNA 7S o] A=A
Fol7] slsted 984S & wwlr} positive Y nega-
tive control B#S§- zteo] s w ISH H$ol=
Fd =AFEY A45AFH(sequential section)ol)
HBV DNA probe®} negative probeZ z}z} =gk
F & HAS A AL FoAE A
£ vlEstgch

<

fd]O oY, -

E=| a4

A7l 5241% =2 AAZA] A HBeAgo] <
432 3792 HBV carrier 84|% 34|, 7}AwZ 3z}
149 Z 8ollflom whdx&A 2 54 219 A
S5 9o Fdelsich. HBeAg 4 37 A4
ol 4] 1A F5-oh FAGle] 7kxAy HBeAgo)
E5 2 HBeAggsA 154e)4E 7h3uigiate] 4
gt 6ol 4e) FE =l (Table 1). welx HBcAg
9| ZkzA ZEe] HBV F4l3t #de] glee o
T A3 1 HFEN A= HBeAg-g4d9) ZH$-olMw
ZrEA Yol 4] HBVFA]o] 2o o]feixaL 9]
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Table 1. Intrahepatic Detection of HBcAg in Chronic Type B Liver Diseases

Serum HBeAg(+)

Serum HBeAg(—)

(n)

Liver diseases

HBcAg(+) HBcAg(—) HBcAg(+) HBcAg(—)

Carrier (8) 3 0 0 5
CPH (15) 12 0 0 3
CAH (15) 14 0 0 1
LC (14) 8 0 4 2
Total (52) 37 0 4 11

Table 2. Intrahepatic Expression of HBcAg in HBeAg(+ ) Patients with Chronic Type B Liver Diseases
Liver Nuclear HBcAg Cytoplasmic HBcAg

: (n)

diseases 0 1+ 2+ 3+ 0 1+ 2+ 3+
Carrier (3) 1 0 2 0 0 1 2 0
CPH (12) 1 4 4 3 2 5 3 2
CAH (14) 3 6 5 0 0 3 8 3
LC (8) 3 3 2 0 0 3 3 2

Scale of 0 to 3+ corresponding to postivity in 0%, 1-10%, 11-50%, >50% of total hepatocytes examined.

Table 3. Intrahepatic Detection of HBsAg in Chronic Type B Liver Diseases

Serum HBeAg(+) Serum HBeAg(—)

Liver diseases (n)
HBsAg(+) HBsAg(—) HBsAg(+) HBsAg(—)

Carrier (3) 1 0 2 0
CPH (12) 8 1 2 1
CAH (15) 14 0 1 0
LC (14) 8 0 6 0
Total (44) 31 1 11 1

+& APk

HBcAg?| A X B2 742 AgAe
o meba ME W Ex7 F cored{d (nuclear HBc-
Ag)BEZ ofAtolx] HEA core Y (cytoplasmic
HBcAg)EEZ <Aooz olFshs A% ook
(Table 2). & WAAEA7IAS] A= & cored
o] MEA coredtye] EXEHILs} AfHoR Eghr}
(Fig. 1). 12)v} HBsAg2 ¥3udl HBeAgo}Xdi¥-
ol FAG ] hRE-2 ZHAENA HEEUA A2V
By Azad F§Eglth(Table 3, Fig. 3, 4).
HBsAg9] zt&xAW Rxok g2 7haste] Wiz} A3
el wle}r] AbdA B3 (diffuse scattered distribu-

tion)oll 4] X2} &ekA B-E (grouped distribution) &
B 9o} (Fig. 3, 4).

[SHell 93t 7Zkz==h) HBV DNA(n situ HBV
DNA)®9] 232+ HBeAgekAd 3} 3745 234)(62.
2%)°014 71&=5 U2 HBeAg-&4 #xFAAE 117
227} 6445 4ot A= ek (Table 4). 7}
AZY Exe F2 PAZEAN EEHAGH(Tig 3).
Zr=AW HBV DNA(n situ HBV DNA)R =
HBcAgtas} "Ag 4347} slel HBcAg 3
F9ol4 HBcAgdaAxo] wi#Esle A&
(Table 5). J$-7] nuclear HBcAg¥}= cytoplas-
mic HBcAg &3} vl A4 AAdAAE Bgo).

- 291 —



—iga sk 7ask sl Al 269 A 25 1994

B ey e TR y
o AR : "
o ke N A e
x
¥ !_.-'~.. |:"_ I.*u L =Y
I_ - ' F - e
L ;
¥ F
-_t"'.':_' oW A
B
.
B R 1

Fig. 1. Detection of HBcAg in liver tissue for the
patient with CPH(A) and CAH(B) by IHC
(Original magnification: A, X200, B,

X400). HBcAg was predominantly localized
within the nucleus(A), and detected in both
nucleus and cytoplasm of infected hepato-
cytes(B).

Fig. 3. Detection of HBV DNA in liver tissue by
ISH(Original magnification; A and B,
X400). Positive hybridization signal was de-
tected in many hepatocytes of HBV-positive
liver tissue and localized predominantly in
the cytoplasm(A), and signal was not de-
tected in any hepatocytes of HBV-negative
liver tissue(B).
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Fig. 2. Detection of HBsAg in liver tissue from the
patient with CAH(A) and liver cirrhosis(B)
by IHC. (Original magnification: A and B,
X400) HBsAg was localized soley within the
cytoplasm of infected hepatocytes. Intrahe-
patic distribution of HBsAg was diffusely
spreading pattern{A), and showed confluent
pattern in antigen expression with a remark-
ably uniform pattern of staining within a
nodule(B).
w3k ZhAge) ATy ni#Hste] b4z HBY
DNAS] Z%&o] o} HBVR A9} 0y 224 2
oJoll 4= 2391%F 599(21.3% )4 HBV DNA~7} 7
25 ¢l o} (Table 6) wtA A 2bg=t 27 HSl
e 2943 224(75.9%) 04 &= (Table
7). HBV carriert} 2t ®&4 71-d3z} alboll 4
HBcAge] talo] APt o & Grade 2-33 52 &2
e 2 WyE A-$eAs in situ HBV DNA S A&
X HBcAgdA Tl vlsfA vjeksirvt 79
A& o 797t "@okont vkl 854 el
AWM= Fzlel| A= in situ HBV DNA7} HBcAg
Sl 5 02 ehtrd Be) e
vehbs AS 2ok 53] 7 # Sl A ZhAl £
HBV DNA 9] #&7} 57} 713 7hatAl &= st

— 292 —



—@q o 641 w4 BY 2l @ale] 2EAW BY beiulelels R A4 BRI 4RBA -

Table 4. Intrahepatic Detection of HBV DNA by in Sity Hybridization in Chronic Type B Liver Diseases

Serum HBeAg(+) Serum HBeAg(—)

Liver diseases (n)
HBV DNA(+) HBV DNA(—) HBVDNA(+) HBVDNA(-)
Carrier (8) 1 2 0 5
CPH (15) 4 8 0 3
CAH (15) 11 3 0 1
LC (14) 7 1 4 2
Total (52) 23 14 4 11
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Fig. 4. Simultaneous detection of HBV DNA and

HBcAg in the same liver section by IHC
and ISH(Original magnification: X400).
Most hepatocytes(open arrow) containing
nuclear or cytoplasmic HBcAg exhibited
HBV DNA in the cytoplasm. However,
HBcAg was not detected in some hepato-
cytes(closed arrow) which showed a strong
hybridization signal.

Table 5. Correlation between Intrahepatic Ex-

pression of HBcAg and In situ HBV
DNA in Chronic Type B Liver Diseases

In situ DNA(n)

HBcAg(Nu HBcAg/Cy HBcAg)

1+ 2+ 3+

0 (25) 15/14 477 4/4 2/0
1+ (16) 1/1 9/5 5/8 1/2
2+ (8) 3/0 2/2 3/3 0/3
3+ (3) 1/0 1/0 1/1 0/2
Total (52) 20/15 16/14 13/16 3/7

Table 6. Correlation between Intrahepatic Expres-

sion of HBcAg and In situ HBV DNA in
23 Patients with HBV Carrier and Chron-
ic Persistent Hepatitis

HBcAg(Nu HBcAg/Cy HBcAg)
In situ DNA(n)

0 1+ 24+ 3+
0 (18) 9/10 3/5  4/3  2/0
1+ (4 1/1 10 1/2  1/1
2+ 1y o/0 o0/ 10 1/1
3+ () 0/0 0/0 0/0  0/0
Total (23) 10/11 4/5  6/5  3/2

Scale of 0 to 3+ corresponding to postivity in 0%,
1-10%, 11-50%, >50% of total hepatocytes ex-
amined. Nu ; nuclear, Cy ; cytoplasmic

Table 7. Correlation between Intrahepatic Expres-

ston of HBcAg and In situ HBV DNA in
29 Patients with Chronic Active Hepatitis
and Liver Cirrhosis

HBcAg(Nu HBcAg/Cy HBcAg)

In situ DNA(n)

0 1+ 2+ 3+
0 (7) 6/4 1/2 0/1 0/0
1+ (12) 0/0 8/5 4/6 0/1
2+ (7N 3/0 2/2 2/3 0/2
3+ (3) 1/0 1/0 1/1 0/2

Total (29) 10/4 12/9 7/11 0/5

Scale of 0 to 3+ corresponding to postivity in 0
%, 1-10%, 11-50%, >50% of total hepatocytes
examined. Nu ; nuclear, Cy ; cytoplasmic
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22eju} 7k A HBV DNAE HBsAg Braldnole
AA&A goleh. WA BY rd@ae] zhma]
HBV $4jst @iste) B2 S AZuols 2

Astad Wz Ane A wst ISHEE Al
%ol A AHe] Adsle] Be 23 HBeAgol
WaE s AZEeA B HBV DNAZ A|ZAu)
#&%9ok HBV DNAZL Al 2% Hele 27

st HBcAgol WHal=A] obe AlZEo] A
(Fig. 4). 7HAWZo N} DS54 7hdgkAte] &
o 4i= HBsAgoe] ddgh e = AHuka o] gl
L2Jo]l 4= in situ HBV DNA&= A3 #&

o} o} %

= 7] skt

i)

1]

HBV = ZA)7](replicative stage) 9} ¥)=417](non
replicative stage)2 1}Fm HBVE] F4lo] w34
2 I, g4 ) el el e

1]
»&7417} et OIEM HBVSJ 11%24 %*491 FAL
HBV 2| Z4151 sFddutgzle] daatA &)
o slr}. HBV7} Alghe] zhd| 2o Hdd Z4& 8
= Ao HBVS-A2} AFEql HBVEYo| target
Fgloz 7todxl ZhFEe) g A9 3 Telg
T7}F ol& AA|Fte] xjAlglozs HBVe| 7t
HHEE oo 25 AAXA e HBV &4
o] FAlgl 4= olch) > e} HBVe ZHels 4
g el Bata 4z AHEel HBVEle] Wl
AEE Aol SFHY FAHNAS oy AS5H 7
A4 E FAY ekt 0 mepad HBVZE 3h
45 e ZhAuel A HBVS-3zke}l {42} AHEq)
HBV & &le] whaopata) o) AxzbA o we|z2]5 3
HgE oge] §r s o) HBV S wHejAz
g oladigledl kgel & 5 sk

Blum %% & gzl A] 2o ISH3} Wz
s}a} 3-e 238ste] HBcAgs HBV DNA S| A
W R 2ok FHEste]l HBV DNA 2| A2 Exfel
= %%%Pi HBV 2] gkl whaiokibe] HBV 2] =4
o g olfrt & AR ¥3d u) glom FEPE
7&?3'15%— gzate] hxAl dde ulE-Hlaz ISHu
Wl W zasieha] el FA| Janiyg AL4-3)

r_\‘g,_l
i)

o] ZbHE£W HBV DNAs¢F HBcAge] AlZxu 237}
DAE AddArE Qdow ISHe| 28 in situ HBV
DNA<] o#e] 7}%2} Southern blotE-Aubeiel] 2
3 A Zr2AWA &8 HBV DNA9] ofzial
#A7E 2 dAPE Busiolct. w3k o)y UAWEF
&7l diellx= HBVe FAXRR okefd Qe 3
3 HBeAgol} HBV DNA7} 249olx B3}
ZyzA el 4] HBV 2] Z4121# <l HBcAgoltt HBV
DNA7} 7&5s Ho& HBVO ZAojRE 3tqls)
=l Sleid rEANe A A3 HBVR Azt §18

748 7ol Fasithy shgrh. e o159 o
75 54 ¥l 24 By hAsks Yo w 3
H AR ol#igt &fle] BE uHA B3 7bEhel A
wad g sle 27AA ATt FlFHAe sl
Chug**& =y By zholdate] wizje ulejs
HBsAg3} HBcAge] alefido] ztol7} lo& 23
aksict.

# A7l v BYkede) ¥
atAp ofz W7)e] v By b gt
|52 7kEA 94 HBV DNAg} HBVa¢le] utalek

f

e L

N

A mAo A 2ol aE maekael AolE
oo} M oleidt Ajolsh o] A szie] HAE
oFo} Mgl & A7} HBeAg G4 B9 A
o)) 723H HBeAge]l A% ¥sli HBeAgS 4
ANAE RS A 60 dclol e BES Ao
2 HBeAge) 7k &€ HBVE 243 %9

o] gl 9 % 9ediL(Table 1) o] v}2 ®
o) Bel dAF Ade|gic) e kA WS
= HBeAgeAdME A& o5 &
o4 HBV DNA Zxle} 7149 498 Al3YsHA]
F3k7] wjE-ol ol&o] EF precoref-$]e) Edwo|
o] HBVH=A #ald o= %1‘11°b} ghgtiel B
el ojsty FAWE gxle] - FFo) HBV 54
g i B s ﬁiz—lbﬁ‘ﬂlﬁ HBV | #4]e] 3}
al=le] HBVE] F4e] mAaxew odeovir Ugs
of 4 clolch. uhebA z18%] Wr|e] gk By 1hsdsk
Aol HBV | Z4)oi 85 Fhalsled] glol 7hax
A el A FAod g Feldl] Bz 7lo] F a3l
HBcAg®] 7 A2l B-zofahe B odFofa] 743
Fe] Azt 2l gel weba] B cored 4 (nuclear

coreg) F-FokAro

N
-

i e T S 7
2

ol

core antigen)¥-3Lol|l&] A|E 3
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2 ws7le A% wsd(Table 2, Fig. 1, 2)ol&
e AFREe) Hael s AAe|dch!t
Chu$'ve o]2ig HBcAgtd ¥2o] o]Fe] 14
Bajzhdgiztel ztdAst @FFol daAE FAHE
qzube-e] Axel wFsl= Fo2 HBcAgel HME
) Bt @ BZoA AZA core ) FER 0]
Eg Ao gzol Woa Lo targetA)E7} o 7ty
grhn Barshglr).

22} 7kz=A HBsAge ¥3 HBeAgd 4o+
of Aol - AEHUL AN F7HE
2 ¥ £ 9jc}(Table 3). = zralge] W]z} 218 ol
wpefa] Abdd R4 Aebd RxfE Haledl
(Fig. 2) 722 HBsAge HBVe| F4x| %9} 1t
©A] dx]atA] gow Wyl AP w wfeha] Ak
& B¥erae wol 7o HBV7} F4lo] $85% o
% 7 E gAAe] DNA¢] integration¥|o] x|
= A7t 7] dFo g AzEs HBcAgel Bisid
target FAAo] oksl7) wEol QAFur-sahe] A
A7k 8z HRSA e Ao AR

2AWANA virus-FAAE HESHE HHS HEA
o ztoba] DNAE 71&3H= Southern blotF41%#}
7kz#) A4 in situ DNAE Z&ste ISHE o)
ol ISHuhge welzA|gha] wistel virusfrAAl
o BAZ FAlol #FF F dE AHe] o] virus
7o g HefyES olaidhedl FeElEt. ol
yue ol gste] B zhdghaie] rEAM in situ
HBV DNAE 7&3lo] Botew £ Q7oA 7123
W HBV DNA(in situ HBV DNA)+= HBeAgot4d
376)% 234lell4] AN E S B3 64F 4
oAt HAEHYR AT AR) F2 FEFAC
(Table 4). ZMZWel4 ZA&E+= in situ HBV
DNALX tj¥-Ho] single strand DNA® HBV7} &
Al7)o) glchi 2 4 ok wRbA A E At A
HBeAggAal Agole Faroes HBVE F4o
&g #Hlg 5 et

722 HBV DNAR-Z= HBcAgutalsh HA%
AzaAZE Qo) HBcAghalB-¢jol4] 23y o o]
st HBsAgtagwohs dx|sha] ¢gte ol
= ohE pwabe] nael JRshe ek
Fr2e Ao 7AW HBV DNAR 7} 713ghe)
W77 AYAFE kA HBcAgd A=)

A ez AEer} gou 73sbglc}.(Table 5, 6,
7). o}xg W77} Aol wheby HBV DNA S 7
Z9lw7} H& olfi= B3| A4 vyt glont, B
Y7190 wholelz gredz7lel sgsle HBVE SRt
x4 7t A7lelAE 9% HBY 34487}
Fol gk HBVEA| 7)ol s gl E-73ka 7HA
Zjoll 4] HBV DNA®) &5 rt Ajdo = off-
%o Ao g wjFo] o] Al7|elz HBVZ} b d=)e)
viriono 2 Ao} Azytez &3] wiEHo A
) 2A4=7] obr] dFe2 F5%c. B2 o)
A o] Al7lelle AdlA o g uloleja g AX U
kA% target@F o g 42ixl HBcAgel Aol &
2 Bxslo} SFAGAH T ofsiA] AAHA ohA
dFukge] WRE oA okw g o= 7Y
t}. Lau$e® HBV7E 333 FAste g o
HBsAgoe] Al xyto 2 &isA o|g@ds dAst] B
st 2 A7AFeME HBV Rfxht uikAy
%4 7}edelix] HBcAg 2@t in situ HBV
DNAW HBsAge] aekate] AzshAl e Aol
ote} 7S frARchn AZrEct o= Wt
PR A FFA gelt WAEFTAME HAE
W HBV DNA7l Adideg wel ZHEsHIUXL
HBcAge) (55 AZ4 HBcAg)} #3le] 3]
oi=dl ol owHE olfE AMAMUAE ==
HBVe] A5 w9 a2 Q7 A 53 7|
Qg Ao 2 Azrelw virus particle2] AZ Ul 53o)
AnHoz WAAEE AFepA FeA ol
oAA el oA AFHoR viruse] wiEo] AL
uh BERE ] A7 Rolop & Aty A
7k,

HBV DNAs} $9izte] 2712 5 Azl =
gz sk Wb} ISHuP S 59 2 FEe 5
Ao Asgstel Bashe) w3kew HBV DNAZL 4%
He AZF HBcAgol 2AHA o AEFo] #3
Heu(Fig. 4) AZ5A Tosh9 target@ e
2 o7 z= HBcAg® Agrs 23 (restricted anti-
gen expression)e] HBV 2 z&Ale) & o|f7} €
% gloeleh Azgicyen

ol4te] Awtg w4 By Zhaghe] wrjz} xla ol
aeba 2EAY HBVSAAke §34 AHE<) HBV
g o) myokafol zlol7} Qlg& & & 2l HBV
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o) 7+ed® AxoA HBVE 1] Aghsl wale] HBV
o) A&Ae Fo] UE Aor FA=EY ZF WY
o} w4 BY 2HA® ghbe) R4 sz
A = ISHeg o2 HBV DNAS &8 743
o] wlmpdstE Aol utA B zhaghe] weidelE
oldfst=dl 87 Welzty Azt =3 HBV
o} ZAej 35 Falsh=d] oA EAWe 4 HBV
FAANEE A stz zlo] AL FHalshe
7Rt Fgstejet A7Eich

[@) ok
e =

Aalg w4 By 7ksie) wHeAelE olsfstaal
AA st o)zhEl Az Alngandd g)lste] 7b
Z2A Y73 e Aol 2Astd o 2 FRIEGH #AF
sielg 2ol 2tx2e A& 7 A AF wrle 2
4 By 7hag g ez x4 HBV
%7l HBV DNAs$} 32k AHE<l HBVESlE
ZAEete] AAAAE doprstet. e w4 HBV
BEak 8o, wbA &4 7bd (CPH) 1569, w4 &
¥4 7+ (CAH) 159 ¢ 7+ (LC) 1492 F
52¢lgom o9} kAl AA)e| Wz A s W
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