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The correlation between HBV DNA and hepatitic

activity in patients with chronic hepatitis B

Ji-Sun Kim

Department of Industrial Microbiology, Graduate School of Industry,

Pukyong National University

ABSTRACT

The correlation between HBV DNA and injury of hepatic cell
were compared in 300 patients of chronic hepatitis B with or without
HBe Antigen.

Fifty five percents (166/300) of patients were in age of forties to
fifties and male patients(206) were more abundant to female patients.
HBV DNA was detected in 73% of chronic HBV hepatitis patients,
with HBeAg and 70% of patients, with HBeAg showed the elevated
serum level of AST and ALT.

However only 25% of chronic HBV hepatitis patients without HBeAg
showed positive results in HBV DNA test and 78% of patients without
HBeAg showed the elevated serum level of AST and ALT.

These results suggest that liver cell injury and viral replication are
progressed in chronic HBV hepatitis patients without HBeAg.

In conclusion, continuous following—up and monitoring of viral
replication and liver function tests are essential treatment of chronic

HBV hepatitis patients without HBeAg.
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Hepatitis B 8lo] 8] A(HBV)¥ Hepadnavirus® 9% %2 woodchuck
4 vhol® 2(30), ground squirrel7+ HFo] v 42(23), duck BE 37+ u}o)
#2:(24), heron BHZFY wlo]l~(28) 537 4 F2 zte] gdele
DNA uto]2]2~e]t}, Hepatitis B wholgl =¥ slo]gl A~ A9} viriond)
TEO fdel FAMS 7RI, A el DNA polymerase® 7}A| o gluh,
HBVZE fHg Y 34 2 244 198 oy IR nlolgais v
A ghetel e fEbe] lokn gl Yrh2y).

HBV particle®] +Z2& EWH ¢)Fo AAE o]FE enveloped large
HBs# ©] 22 S domain® 543 small HBs® 749 H17). large HBs

= S domainFE Wl pre S17} pre S2&, middle HBs:= S domain® ¥ o
pre 525 247} A e pre SE BE7IE vlolel st 7HAE Hwef 2
HA A EAde FEAE Qs Bejdte 2R A QoD
envelope WH-ol= 180719 HBc w¥l Az pAdE tad8el capsids}
QAL T1 Wi Rhell 32kb AW o) RFEAC o2 UFS o|F= DNA A
gl wholal 2 genomeo] EASF] ol 7)ol primase ©9A M (pr) DNA
polymerase W g ol (pol) $1A % o] it} (Fig.l).

HBV 2] genome® core (C), polymerase (P), surface antigen (S), 12} 1
X a2 5 v e a4 z2tet (Figl). S A= envelope 2
748k small HBs, middle HBs$} large HBs@ def et Sy =
T 55, P HAE terminal protein, RNase H, reverse transcriptase
of et FAHEE 7hHH, X fAxb: BHEY vhole A9 AA}aA
AoEd Ao ATy Bt mE AR host genedl Olg AAFZ A AL E
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" BT LHBs
o RT3 |
] . SHBs
™ "3.2kb DNA » JF= MHBs

Fig.l HBV particles?] .

Abbreviation © LHBs (Large llepatitis B surface antigen)
SHBs (Small Hepatitis B surface antigen)
MHBs (Middle Hepatitis B surface antigen)



HBcAg

DNA polymerase
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Fig.2 HBVel #dx %



HBc?d ¥ HBed glo) HAd 2adt SAARE /X1 9= C

)

<
S
A= translation® @ $-4 precore Wl do] MAEW,  corerui A B

2

N-terminal regionell 29709} oligopeptideE W 7FdT} o] peptide &
7R A" F A 10709 extra amino acid® TA Y precore
molecules 7}H4 & HBed ¢ o] v}(31),

B bl AAAIE wpo)u) el FAle] wheh %2 7) (replicative
phase)®t H|Z 2 7](non-replicative phase)& TFEE1 Z2Ay)|= 239

Agkgol wel W9 387 (immune tolerance)$t <A A 7] immune

clearance) & ¥ 4 ¢ith. BE 74 nlolels do| A H o7 A
HFH= 1A F 7 529 22 HBe# Y 2 HBed ol uld Advg
1 AoR el Qv 53 mAZY FAzdeA e Buke Eibd
HBe a¢lell Bjor} oju] o] Woghgo] ofy|Ho] 41438 we

2gepe} gt ito]l Wby R F P ETh o] Alv]eles BRE Y wpo]w] 4 9)

1t HBYV DNA9] ofe) Wi, 7k o)
Aol HBcE <o U Skt =2A8Eel dsrd
aminotransferase 5ol A9 glof @74 oF= Fo A7E s
(12). #7178 20-30d A wlol#ne] F40] Hab hasts T A o)
oldel WMo #HE&V)7F Ha 4AEwA 7bA3 Alanine
aminotransferase(ALT)2] 5717} wrEEE A gx2b= F4 oste] 2738
A RolA ®rk(12,20). o] Ao thymus® % E HBV antigen specific
thymocyleZb  &&star  wpojyso] Ay Az gy
histocompatibility antigen class 1] @& 9w A cytotoxic T cell®] 7FA)
e BATUH26). o] st WA de wojat T wlola] o) 3

912 HBe# /HBedh g 222 A zhs) an 9l th(32).



of Al7lell A= o el bAE el At BaEy HBcd de] A%y
M= 25 AR (19), 2AE Y 2hor: WAL 7Y, WA

T4 T, M3k OYE 27E HolA ri(19), fREY sxs 2
A oosE HEEHY A5A9 BAE HAR kR de) Anz Hew
SHaL(11) =3 v S54 DgdsaeAds Faetsizl dtxRge] of
40%l M= (FRAZE o) o] Brhastr(10).

Ao 2 B whelelag Adtel HAES} W By

dpol#] el #atgk FA2 FaE A nk b E chromosomal DNA®] ) o]
A FRA S AR AQlse] HBs# 9o 4L 245y o A=
integrated phase 2}aLshw|(10) FFAIE U)X vlole]2e] 3zl =2 o)
(AU S nodtez PAxE dGAERYEe) 4L 9T 5 9
a7 ¥ SFE A toleranceE UA ¥t HBsH YL &ALt
HBe® 912 ##97 ¢on T4 o) AusAw zxgxos 714
she] Wskrb ole A9 20 30dF aowhE e Zo] wraleli(l])
dy-ghAtoll M= gheto] wrAEZ) = Fh(12).

HBe@d & HEA0 2 ufolelzng F4 8 "adAo Az oA
k. o7 woodchucke] HBV X el H Al HBed Aol S4¢ Ao A
7lwoodchuckell HH-& AH 2 A47@L walsh=] kgkm wby o]
woodchuck®] HBe® ¥ 4 A% ALH729S wahded, o/ g3 A}
Y% HBeW¥Wde) HBVE H4ts

es 7Y 7Hd S @8+ 9lon, Milich$(25)& HBew™ do] b
WHE Fhatel wlobe] T celll A HBetb®F o] tdh tolerance® o] &}
o} 2= HBc/HBe epitopecl]l W3t cytotoxic T celle] #bLS o] 4 NEAR="
al FAeH25). T 7rE e A9 HBs#H Yo] fE5s A7) vt o
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W2 © 2 alanine aminotransferase (ALT)?} Hm X2 Z7lae uj)
g Bolw o] wrgAoe] AHetE i} HBsE ol 2457 o ==

v 12Feld Asd Ae wygomel Al owala(ls)

o

seroconversionA| A EE-S ov]Fth w47 HBed L npo] g
29 T4 o] #st T2 7 (replicative phase)oll Al ZHFA} S mo|lm ALT
AdE 20 244 ade #AE Mol: v Z27)(nonreplicative
phase) M= 4 E oM Holgre 249 AZsls 4L TAR
2 Z8Ho gt =19 A% e AFA ol rt HBed ) 949

s il
A% F47] o) WY FAREE ge4e) AER Ag9T g

et}

£

It #H2o mutant HBVY 802 HBedt$13} anti HBeo ¥4

AEE Fo)7t dadtth npole]aZ A o] MaAu HReFde &

Al AS7F 9oA anti HBeFAolA gk A akale) hybridizationy] ©. &

AAPA HBYV DNAL: oh#F EAlstE A $-olth Carman(8) $€ HBV

DNAS®] precore region®] 18969 A<l nonsense mutationo] 2] 3 stop

codon@d ¥ o] HBe#dgl2] @Ao] Fw=Ant HBcHY e 4 A4y

T UAL I o] ghzte] Ao

o Bttt s HBed o]l &4 #xlo] A

= AEAQ] TAE AL} whol# 0] F4o] gl 4 9lom g wpo]e]
TAe] BEAAZA HBV DNAQ o] FashA w3}

HAAIH 2= 39 sdwel BY 1+ wlolgize] v oz 749
Hel e Aex deA don, savedes BE 71y W sy
of AAE A 206o] Ak A 2 BE ARG A Qe 7%E
AA sk, 30t dAtel Al fH &l b 2o AHow RyHm Q) A

el A MY 48015 Ad o) A7lE |9 A7 vel sigEh HBe
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= Wl de ojgHu

o5 HBV DNAZ HE39

H
H

M-

ol wt}

A
[e]

Itk 2Hsko = Qelg 7t

o}

1o

[

+7

o

A7 A7

4}

—_—
o
Te

P

P

<
Ko

Egel

fa §
e

0.

A
o

% HBV DNAZ} ¢

2 o

&}

1

|

J,o

= HBe& ¢

&

™ol

gt

HBe@ 9l £49l

=
1T

Ak w2 el A

A

+ HBV DNA

HEEAte] HBYV DNA

of th3

o]
j=!

4BY 3

& <ol wx}

of #A o

B

ArH

—~
1o



1. Q7o

20028 19~1297H] ¥4 KRdg Wdas B4By tdwa
3009 ddeR sgon, olsE WA 206%60%), A4 947
(31%6)°] %t}

et

2. A

thd gtk 300 el Al 7h71% HARYD AST(Aspartate aminotransferase),
ALT(Alanine aminotransferase) At} 4ol BE 7+ eddA7A}
(HBeAg), HBV DNA A#AALE AA 39

1) A2 4 g4

7b AST, ALTe 54 4% 53

AST ¥ ALTE FAE Sho] Sojglv S22 Zh %7 335 A
s wow fEslol AF H57t =vistA ®uh ZAlo)ul whA 7y

A olg A gui oA dde] ARE dgHon SuFe

i
e
P
[\
R
i
FU’.
r o]
ol
el
ot
o
_1
2
H
rif
o
o2
¥
A
)
H
Iz
il
rr
pan
L
S

+ H3A AST, ALTHA A= 253 71719 OlympusE o] &80 =3
stdem, SA4A L MerckAbel 4] -5 ASAT(AST), ALAT(ALT) kit

& A
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Kite] W& &2 gt 2o
@D ASAT(AST)

No kite] W& A Ao &

Tris buffer pH 7.5, I.-Aspartate
NADH, MDH, LDH

2 | R-2 Tris buffer, 2-Oxoglutarate

1 I'R-1 &4, ¢39

@ ALAT(ALT)

No kite] 8 WA AleF )&
i} . Tris buffer pH 7.5, L.-Alanine
1 |R1 &4 &9
NADH, LDH
2 { R-2 Tris buffer, 2-Oxoglutarate

@ Aok =AY R12 A% Tash 9502 oA AlLsw

HBe@fl& core wld ool @aste whmdels, HBe #o]A]
HBe @A 2 9] seroconversion® HBVE4) A&}, 7149 A3}, 71 ae)
2 5 daH ez Fa3i

A
e el b 4 Avlel vEhs AREA B

off
(]
!
(@)
ol
B
B
2

At HBedglol #&swl upel2)ze] BAl fgo] shaghe feln o

- 11 -



717]1?1 COBAS CORE (Roche Co., Indianapolis, USA)®] immunoassay
WS ARE-sEY o}

Bead®l monoclonal antibodies anti-HBe 7} &%= ¢lom &34 e
HBe#glo] Az} wrg oz AFEY oz wgog IgG monoclonal

anti-HBe @A 7} ¥k8-8H="SANDWICH"# 4 o] o}

t}. HBV DNA A 73 A}
Bd 4 whol® £=(HBV) DNA AZAAE w4 BE 71 shabe o %
A FHdol ALHE B9 Ang FHL £ YL ®Wal opy
@ @t AAE o] 8¢ BY 7Y Ane adE wAdstux @
o o] &® 4 gk

53] HBe#d S wH3HA] 94 precore Holdo 7 dato) A
HBVe] 54 #42 47 Aste & HAL v$- &8k,
HAbel @8l HBV DNAel Eo]3F RNA ProbeE o] £3o] DNARNA
Hybrid& " 9 olo] Eo]Hl A& AFTAAAN A3 349 4
o2 F4ste] EAde HBV DNA9 <%

i

g} btk -1 (Chemiluminoscence)
& o= HAjeln)

Aol A= Digene  HBV Test Hybrid Capture II (Digene Co.,
USA) W& o] &3ttt

HALE & of el 2}

@ Al & FH

Hapel AbRHE BE A¥ Hae @AE Adely) He) Hojx
15-302 8¢ 20-25TCel WAstd T $x £02g 65CR wg B3

7t negative ¥ positive control® 2704 1] 34}

_12_



@ A5 AAP

Hybridization rack®| Hybridization Tubes& ¥ control, standards 2
var HAE 74 50 i ¥ WolFth 9 7)o Sodium azideE H7FEF Al
7 3N 25 w8, Sample Preparation Reagent(proteolytic solution
containing dithiothreitol) 25 @ # #H7[%, S48 g3 sdmnrze) 30
Z 5% 1100 rpm o2 wyighe} ojuf Me] gl wgralo g wWITh o
Hohs 65T e =l 204 Fob w33t

@ Denaturation 3 Hybridization

Denaturation®} Hybridization¥ Aol A tubegte]l #Hal7p  Fzo] 213
7%= o], AA ProbeE ¥ ¥
ol HYF Probed $&(5-10 u) thA F7F 3 F53) Eisict 7zt
2] Hybridization Tubesell indicator Dye7} #7189 Denaturation reagent
50 b F7FE F 30& EF 1,100 ipm o2 EF3}, oo Alzbo] Al
o2 Ak 283 65T T2 308 ok deFint drie) 50 pb o)
HBV Probed #H7tebi 38 §<F 1,100 rpm o2 FEgete] Azdo] by
AN =M o WMek & A 65T ol 60
@ Hybrid Capture

T A hybridization tubesZ 7 controli} standard®} AANE 7Hzhe]

HII
ok
¢ o3
rE
ole
=0
e

capture tube® &<l & Parafilm% 2 capture tubeE I 1,100

rpm, 20-25TelA 604 &<t 2 HolErh whgol Zuw tubed] A&

e MY F 2-38 ART FFAe FEAAM oJAE A AAGG

(® Hybrid Detection
7} capture tubeof detection reagent 1(anti-RNA:DNA-alkaline

_13_



phosphatase conjugate) 250 pb % S35 £08 rackS ASHLz
el EEo] & T 20-25T oA 308 ok gz

® Washing

ol Eud tubedl g ¢AE A F oHME gHAo 2 53
AR ARG tubes AL FFA fela 58I HPAA waEHY
H2 qAE FFA

@. Signal Generation

control, A ¥ Blank2] 42 detection reagent 2(Lumiphos ® 530)

S 742t 250 b 4 BEST 20-25CoIA 0% BoF HABME ¥ sl

ol

RS A ZIGH dkSe] Eydk F 308 o]ulol detection reagent 28 K3

-

® FAA3e} EAE 5 pg/ml o443l A4 Positive, 5 pg/ml ©l3H<)

ot
o

+ Negative®2 FA]3Ho}

_14_



1. d38Ae] Ay
idebarel Ay Bxs 2yl 10-20007F 339, 30-40t) 1664,
50-60tH 98%, 70cfol/de] 3Wolgd, wABE kgl 300w Aot

2067, < A7F 949 o)At (Table 1).

_15_



old

LR

Table 1. HTAB3 td 3 A9 4

Age S : Total
Male F@male
1020 30/33 3/33 33/300(11%5)
3040 117/166 49/166 166/300(55%3)
50~60 57/98 41/98 98/300(33%)
70~80 2/3 1/3 3/300(1%)
Total 206/300(69%) 94/300(31%) 300

_16_



2. 44z

o

715 AR AST, ALTE 45 AST7F Al A$(5-45 1U/L)7}F
141" (47%6) 0l i gho]l 263 IU/AL o), HlAAel 497} 1597 (53%)
O R Hatghe] 822 IU/L oAt ALTY 4% A49 4-$(5-~40 1U/L)
7k 2137%(719%) 2. & FHatgkel 21.0 UM, olar wlAAS 4971 87%H(29%)
o5 BWitgke]l 131.6 U/ sl

HBc?4 AAL Al Negativer} 182 (61%), Positive”} 1187 (39%)0] i,
HBV DNA® 4% 50 pg/ml °13+9 g4 RS Negatived! A$E 168
8(56%), Positive= 1327 (44%)°]1], Positive W2 3xte] HHFgre
544.30 pg/ml ]t} (Table 2 ¥ Table 5).

_1?_



Table 2. tABE 719325 HBc3d 9 2 HBV DNA A& &

F

HBe# 9l HBV DNA
| Positive 118¥4(39%) 1328 (44%)
] Negative 1821 (61%) 16874 (569)

_18_



ABY TAER F kg wlolelagAle] o @9d HBedd Al

47 (1184W) HBV DNA AH#AL 231 HBV DNA <:Ao] 869 (73%)90

= HBV DNA 4 329 (27%)l )& =it} o2 3ap 2tztel 7

& TAHAHAST, ALT)O] 2loiMd+= HBeI %Y %Ao)WA HBV DNA

Fd3l 86 Folld AST, ALT 2% A 497} 219 (25%)0) % 7,
el &bz B9k 65%(75%) 01t} S1e) i HBedt o] A

H
WAl HBV DNA &49 329 = AST, ALT 2% A2 A7 109
(31901 AL n A Welol Late A7) 229 (69%) 0] T} (Table 3),
=4 R delAE HBV DNA 447 24 % =2 =x2 U
ERiE 2 TrdBE 2bE 3o A4 HBedglo) oAy 49 70%0] 4o
o

_19..



Table 3. HBe® €1 ¥4 #4 o)A HBV DNA, ASTE ALTHA A3

HBe#d ¢l <484+

Total
HBV DNA %44 HBV DNA : 24
AST. ALT @ A4 21/86(25%) 10/32(3196) 31/118(26%)
AST. ALT A8 65/86(75%) 22/32(69% ) 87/118(74%)
Total 86/118(73%) 32/118(27%) 118

* A4 AST: 5~45 IU/L |, ALT: 5~40 IU/L
MAd : AST: 5~45 1U/L 1, ALT: 5~40 IU/L 1

_.20...



VIBY EEATE HBed ol 249 A-$(1827) HBV DNA A&7
b ds), HBV DNA&/©] 136%(75%) 2 & HBV DNAUA 469 (28%)
of Hlal =gtk a@wm olE @A} Zzbe] 7+ w4 AA} (AST,
ALT)el Slo) HBe@ ¥ S4elw HBV DNA <49 46W %  AST,
ALT E5 Add A97F 108 @2%)01dar, w44 dge) &3le AL
7b 36% (78%)oltt. “1E]2 HBed € &/de]®A HBV DNA <4¢
AST, ALT 25 A4 4971 874 64%) o192 v A4 29
of &&= A97F 497 (36%)°] YTk (Table 4).

14BY dEA FolM HBe¥ Y HAMAN &4 o2 vugn sdas 7t
aa FAZE ¥ AGHA AE(AST: 5~45 IU/L 1, ALT: 5~40 [U/L
1) HBV DNA AZ&@Abe dol = FA o7 g 7pxAdo] Xl

%
(@)
ol
of

-21 -



Table 4. HBe® ¥ &4 31 olA HBV DNA, ASTY ALTZAA A}

HBed €l 54 gy
Total
HBV DNA : <4 HBV DNA : &4
87/136(649¢) 97/182(53%)

AST.ALT A4 10/46(22%)

ASTALT w44 86/46(78%)

49/136(36%) 86/182(47%)

Total 46/182(28%)

136/182(72%) 182

% A

H]

A}

7

_22_

& 0 AST: 5~45 IU/L , ALT: 5~40 IU/L
44 ¢+ AST: 6~45 TU/L 1, ALT: 5~40 IU/L 1



2

4 BE EHA 5 HBed9 242 Group 1 ©|8}3ls, HBedd kAl

.

= Group 2 3 390& o Groupd #1452 Ak A5}, Table 59
Al Heuket o] Group 19 347 =9 oW {P<0.001), HBV DNA
positivitys= Group 2ef A1 ¢} v]&o] Y53 =9ehP<0.001).
WAL 75—4 Group Ztell AST, ALT, HBV DNA 7} %% &2 3}
A el 7t glsi),

ASTAA = Group 1914 Ho 458 Group 2914 H#F 718% Group 2
oA wE foEAl = THP<0.001).

ALTe A= Group 1, Group 204 z+zF =i+ 409, E 7192 Group 2
X = THP<0.0D.

HBV DNA< Group 1olM #3237, Group 24l i 55438
Group 2904 H53] = 3thP<0.001).

~\J

IO
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Table 5. Group 1, Group 2 9 A& w4

Group 1 Group 2 p value
(HBesF 9l 243) (HBe3 9 ok4 )
Number of patients 182(61%) 118(39%) <0.001
HBY DNA positivity (%) 46/182(28%5) 86/118(72%) <{(.001
AST {mean, IU/L) 458 1U/L 71.8 IU/L <0.001
ALT (mean, TU/L) 409 TU/L 71.9 TU/L <0.01
HBV DNA (mean. pg/mlL) 23.7 pg/mL 554.3 pg/mL <0.001

_24_



V. %

HBV 4492 5« vM3 3kde d9lolv, 7+9b) Cocarcinogen® @ %
glvtetell M 7 A 2hek wpeleiad A9 shubolth HBY g9 Ad
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