CHAPTER Il

LITERATURE REVIEW

1. History of Hepatitis B Virus
Viral hepatitis is a term that is reserved for infections of the liver caused by one

of at least five distinct hepatitis viruses. The most notable sign of this disease is

jaundice, an orange-yellow dls@)\\yriyge scleroproteins of the skin and

conjunctivae seen with an mc@plasm resulting from faulty excretion of
bile pigment by damaged he

smitted form of hepatitis was documented in

The existence of

1885 (Lurman, 1885)
transmitted by parenteral i
was reported from Engla
individual receiving inocul

serum developed jaundice a 0 114 days. This was followed

Fi -,a- - ,-
by an outbreak in British t o;Sé-g en f‘ luman mumps convalescent plasma

(Beeson, Chesney, ririd MCFMJQAA})"% .

implicated human

ox et al.,, 1942), subsequently

9{ -ol_iﬂ-:':mﬂ"-.\-iﬂllkﬂltlL‘Nl.l.—:; also observed that the

incubation period of parente was much longer than that

|
described for infectious hepatms It is assumed that these outbreaks were caused by

hepatitis B vmﬂ-lu Ef rtV] EJ w

Betweerijthe late 10? and eaﬂy 1‘;7 Q"illurra:l urray, 1955) and Krugman
(Krug ﬁ pidemiologic
relatioﬂmﬂ) §{ﬂm m ’1/e um ﬂgjh@ﬁ ation of new

methods for the diagnosis and immunoprophylaxis of these diseases.

The chain of events that culminated in the discovery of HBV and an effective
vaccine for the prevention of hepatitis B was a tortuous one. It began in 1963 when
Baruch Blumberg began examining thousands of blood samples from diverse
populations in a study designed to look for inherited polymorphic traits in different

geographic areas of the world (Blumberg et al., 1982). To detect novel antigens, sera



from multiply transfused hemophilia patients were used because it was postulated that
such sera might contain antibodies against these unique proteins. In the course of the
investigation discovered that a serum sample from an Australian aborigine contained an
antigen that reacted specifically with an antibody in the serum of an American
hemophilia patient. The additional association of the antigen (now designated the
hepatitis B surface antigen, HBsAg) with what was then known as serum hepatitis was

not recognized fully until 1967. By 1988\&!4%&;Murakami, 1968) and Prince (Prince,

1968) had established that the%ﬂ was 1o ifically in the serum of hepatitis B

patients. ‘—__,_.r [ —
The discovery an ization of HB: was a major breakthrough in

the infectious agent even frus it not yet been identified conclusively.

In 1970, Dane et al. (Dane ( f _i mnje% hepatitis B virion, a 42 nm

antigen (HBcAg), in addm n tQé‘a‘— smalf, ar, partially double-stranded DNA

molecule and an endogenous Dwefym?f%ne (Kaplan et al., 1973) (Robinson,
- ‘ s
1975). The third a esignated hepaiifis 3 & antigen (HBeAg) was described
subsequently by Magn"l 7 ;jark., 1972). This antigen is
| — |

a reliable marker for the presence of intact virions and thus' for enhanced infectivity.
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Relateﬂliﬁﬁra ﬁﬂji ﬂﬁ Qiﬁ %ﬂ }j ﬁl ks, and tree
squirrels. These viruses share certain features such as virion size and ultrastructure; a
distinctive polypeptide and antigenic composition; a comparable DNA size, structure,
and genetic organization; and a unique mechanism of viral DNA replication. Separate

genera have been proposed for the mammalian and avian hepadnaviruses because of

differences that exist in their molecular biology.



Ultrastructural examination of particles observed in the sera of patients with HBV
infection reveals three distinct morphologic entities in various proportions. The more
numerous forms are the small, pleomorphic, spherical, noninfectious particles
measuring 17 to 25 nm in diameter (mean diameter, 20 nm). Tubular or filamentous
forms of various lengths, but with diameters similar to those of the small particles, also
are observed. A third particle, the hepatitis B virion, is a complex double-shelled particle
with a diameter of approximately 42 to 47 am. .'On'ginally designated the Dane particle, it -

consists of an outer shell or lipid-containing enéb’pe. approximately 7 nm in thickness,
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Figure 1. Composition of subunits and assembled HBsAg and virus particles. Individual
subunits contain S protein only (a), M protein (b), or L protein (c). The lower
half of the virus particle shows the nucleocapsid. (Hans and Laurent, 1995)

Figure 2. Hepatitis B virus and its components. (Hans and Laurent, 1995)
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that surrounds an electron-dense inner core having a diameter of 25 to 27 nm. The
complex antigen found on the surface of HBV and comprising the 20 nm diameter
spherical particles and tubular forms is called HBsAg . The envelope or HBsAg proteins
are represented by three HBV encoded polypeptides sometimes designated the small,
middle, and large proteins of HBsAg. The major of small protein is encoded by the pre-
S1, pre-S2, and S regions of the S gene and contains an additional glycosylation site in
the pre-S2 region. The large polypepti ists of 389 to 400 amino acids encoded
by the pre-S1, pre-S2, and S reg ‘\v . of the HBV genome but generally

lacks the pre-S2 glycosylatio
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Figure 3. Genome of HBV. The viral DNA is partially double-stranded. The long strand of
fixed length encodes seven proteins form four overlapping reading frames [surface (S),
core (C), polymerase (P), and the X gene (X)], shown as large arrows, and three
upstream regions (preC, preS1, and preS2). The EcoRlI restriction-enzyme binding site

is included as a reference point. (Lee, 1997)



The complete virion has a buoyant density of about 1.22 g/cm3 in CsCl and
consists of an envelope of HBsAg, an internal core or nucleocapsid that contains core
proteins with hepatitis B core antigen (HBcAg) and HBeAg specificities, and a small
(3200 bp), circular, partially double stranded DNA molecule with a molecular weight of
1.6 x 10° (Takahashi., 1976). The HBV genome is partially double stranded because of
incomplete extension of the positive sense strand by the endogenous DNA polymerase
enzyme’ incorporated within the viri e some HBV particles may contain no
DNA while others contain geno %‘vw ed gaps of different lengths, the
buoyant densities of the n 2To} ds ‘ls C ] nge from 1.30 to 1.36 g/cm3
(Kaplan et al., 1976). Antik

cAg (anti-HBc), and HBeAg
(anti-HBe) are producec

The stability of

hypochlorite (500 mg of free chlorine pe or 10 mi@tes, 0.1% to 2% aqueous
glutaraldehyde, Sporicidirg(m 7.9), 70% iso&rlgpyl alcohol, 80% ethyl alcohol at 11°C

s ISR R SRS I TG v . o0

diluted 1:213, o%'combmed B- propnoéactone and uItravuoIet |rrad|at|on (Prince et al.,
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infectivityl when stored at 30 °C to 32°C for at least 6 months and when frozen at —20 °C

for 15 years.
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3. Cell Cultures and Animal Models
Despite recent evidence for the growth of HBV in primary cultures of healthy

adult or fetal human hepatocytes (Ochiya et al., 1989) (Gripon et al., 1993) (Jumin,
1996), serial propagation over a prolonged period has not been accomplished. Still, the
use of stably transfected cell lines provides a model of HBV replication, even though the
life cycle is incomplete and only low concentrations of virus are produced. Chimpanzees
and other high- order primates are ig usceptible to experimental induction of
‘@gl 1975). The pattern of infection is
s e&ep disease is clinically milder.
play ntial role in studies of viral
isinfect kl:c ics, infectivity determination
ol¢ i i:ﬁv%m

role as a model for stu fep qu‘antiviral agents, it is being

replaced by other animal Peking duck, and transgenic
bt

hepatitis B but are not routinely

similar to that observed i
Nevertheless, the chim
inactivation, vaccine s

and immunopathology:. ns. Because of its limited

mouse (Marion, 1990).

4. Pathology
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HBV causes t_aﬂth acute and’ chmn%ﬁ' e.jfe pattern of liver injury is

characterized by hepa v"'T'.' ~destruction, - inflammatory infiltrates.
although these pathogjnc changes typic VE cor@letely after viral clearance,
chronic infection is often agc‘g{npamed by pro&yssive fibrosis and architectural disarray

that culminateﬂ %\%'}%ﬂaw @Wﬂﬂaﬁ@hmmc viral hepatitis

has distinct featdres and may be dlstlggmshed from other forms of hver disease, such as
o @V FTR VI B R oo
hepatitis”! and steatohepatitis. However, the pattern of injury is seen with acute
hepatitis B overlaps significantly with other causes of viral hepatitis. Because chronic
hepatitis B takes decades to progress to end-stage liver disease, it is important to
assess not only the pattern of injury but also the histologic severity and stage of

hepatitis B.
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4.1 Acute Hepatitis  The histologic features associated with acute hepatitis B
are marked by either ballooning degeneration or acidophilic bodies, which probably
reflects two distinct mechanisms of hepatocyte damage. The former is characterized by
swollen hepatocytes with fragmenting cell membranes, pale granular cytoplasm, and
disintegrating nuclei. The latter alteration represents the histologic manifestation of
apoptosis and is marked by a progressively shrinking cell, eosinophilic cytoplasm, and
pyknotic nuclei. Focal hepatocellulQ’r\rYff, the histologic hallmark of acute viral
hepatitis, is characterized by mt{alobb &W crotic of apoptotic hepatocytes
surrounded by inflammatqﬁéﬂclu@ng @s, macrophages, and rarely

plasma cells. These necﬂﬁ'-'r c&ing‘e“smuted throughout the lobules
, involv

with more extensive e em Regenerative changes consisting of
\

double-cell-thick hepa “leated ’a\tocytes.“aid nuclear hyperchromasia

istologic features include lobular

d g‘nusoidal reaction. Bile duct
tion are rare events.

4.2 Chronic Hepatitis hf;_,—";géidb jic of chronic hepatitis B is

i

inflammatory destruction of hepat cytes,

d -3‘“1 ol
histologic classification of chronic hepa(itis has undergon jxtensive modification to
— - - -

B ey

-

provide a more qu&g‘ﬂ}ative and clinically relevar on of the disease. The

| —
classical terms of chrqgfc persistent, ¢ obular, ancj_'_bhronic active hepatitis are

being replaced by revised grading and staging systems that consider the degree and

extent of necrain Ia%%n%%&%u@u%&} aeﬂeﬁt al., 1994) (Bedossa

and Poynard., 1%96). These histologie systems degribe a continuwpectrum of liver
o s P BT T B e ] o
therapeu%c effect. |

The most widely used system is based on the modified Knodell scores (Ishak,
1995) This system has two scores: one based on inflammatory activities (grade) and the
other on fibrosis (stage). The grade is indicative of ongoing disease activity, whereas the
stage represents the cumulative effect of the disease. The inflammatory component is

divided into three compartments: the interface zone between the hepatocytes and the
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portal area (limiting plate), the portal area, and the hepatocellular parenchyma.
Piecemeal necrosis or interface hepatitis describes the destruction of hepatocytes at the
limiting plate, which forms a well-defined structure demarcating the hepatic parenchyma
and the portal area. On microscopy, the smooth edge of the limiting plate becomes
eroded and indistinct as the junctional surfaces of periportal hepatocytes are invaded
by lymphocytes or macrophages (peripolesis). Occasionally, lymphocytes are seen to
actively penetrate the hepatocytes \W e 's) Piecemeal necrosis may be focal.
Involving only one or two hepatohytee W ion of the limiting plate, or it may
be extensive, involving the mf@nceﬂﬁﬂal area with penetration of the

inflammatory cells to a more severe cases, the

necroinflammatory process : pé Mm&reachmg to the terminal
hepatic veins or to oth :

The portal are j i . periportal compartment, is being

nodes, the lymphoid aggregates areceom
_.4-" ..-_..-P'

numbers of macropjges and dendn

{{c cells M }ﬁe lymphoid aggregates

resemble reactive ge m
and T cells. Bile duct j_ésions (Poulsen le also can@e seen accompanying the
lymphoid -aggﬁ:tes theysare characterized by reactive epithelial changes and

9213 91 21905 WL A Shoios cranges o

more commonly observed in chronic hepatitis C mfeaons asis steat&gs

Bt i oo B fefi] psBe of smat o

of lymph%cytes and macrophages surrounding apoptotic bodies or necrotic (“drop-out”)

lymphocytic in

hepatocytes. Plasma cells and eosinophils can sometimes be seen in these foci. The
relative abundance of plasma cells serves to distinguish chronic hepatitis from acute
hepatitis. The parenchyma often shows areas of ballooning degeneration and focal
collapse. There also may be features of regenerative activity such as hepatocellular

mitotic figures, binucleated cells and widened liver cell plates. When these foci of
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lobular necrosis are the dominant features of the inflammatory pattern, it often is difficult
to distinguish chronic from acute hepatitis. Regardless, this pathologic feature can be
seen in many patients with chronic hepatitis B, particularly those with HBeAg negative
mutant infection who experience periodic flares of symptoms and biochemical
abnormalities (Brunetto, 1991). Occasionally, more extensive lobular necroinflammation
with confluent, bridging, or panlobular necrosis can be seen. Often, these exacerbations
resolve spontaneously with a retu_l'k lf' istologic feature to minimal to mild
v

inflammation. However, frequent*e.[jp se /n lead to more rapid progression

\

to cirrhosis. :

—
5. Clinical Features of Hepaii

There are a nu r

most circumstances, [ ftopathie. An intact immune system is vital to cell
injury and viral clearanc d Fer ‘ (M@{adpour and Wands, 1995)
(Jung et al., 1994). For pragtic pﬁfﬁb‘ses‘ the hepatocyte injury reflects

with the greatest likelihood of vnrar‘Man ‘ e most severe liver injury. Ninety five
_.a' *',., A4 A

percent of infected nﬁonates mth |mma{ure mmune ﬁte become asymptomatic

= _, =
neonatal period but bf_f/bre six years of 3 tqj percent of adults remain

chronically infected, the gegéinder have acute infections resulting in viral clearance.

Clinical progre@%p%tjlisa % E(%q ‘j W%} ’.Tﬁ (Lee, 1997). The first

stage is charac?!,lnzed by immune toberance In the healthy adult, thlvcubatlon period
s QAT TG A QYR o
for decddes. In most cases of HBV infection through out the world, active viral
replication continues despite little or no elevation in the aminotransferase levels and no

symptoms of iliness.
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Figure 4. Clinical outcomes of he ion (David and Frank, 1994)
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In the second s@e, an immunologic response develops or improves, leading to
cytokine stimulation and direct cell lysis and; the inflammatory process. Secretion of

ong s oofls ol & 0 FbV1ia et st o 2 e rumber o

infected cells declines. In patients with acute HBV&fection. stage& is the period of
sympto%twg)}ta Qadﬂpﬁms“ﬁ {C-J]f(’)g %E’ rr:];%r&l with chronic
disease, qstage 2 may persist for 10 or more years, leading to cirrhosis and its
complications. When the host is able to mount a response that eliminates infected cells
or greatly diminishes their number, active viral replication ends and the third stage
begins. In this stage, HBeAg is no longer present, and antibody to HBeAg becomes

detectable. A marked decrease in viral DNA is observed, although many patients remain
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Table 2. The four stages of hepatitis B infection (&3 ns3ala, 2543)

Disease marker Stage 1 Stage 2 Stage 3 Stage 4
HBsAg + e % “
Anti-HBs - - . +
HBV DNA S + - - 2
HBeAg + * - -
Anti-HBe + +
Anti-HBc # +
Serum ALT level Normal Normal
positive for HBV DN 1 by’ PCR. the infection has cleared,

tients remain positive for

HBsAg, because of the i ioh of viral gene i ’s hepatocyte genome.
Most patients eve n:)g‘; g and positive for antibody
to HBsAg, marking the fourt or,@é,.’f, BV life cycle. HBV DNA can no

to the generic predisposition of the host clutie the presence of other

munosuppressive agents, sex, ﬂd the appearance of HBV

AUEINENINYINS

6. Laboratory Diagnosis ¢ o Y

Blodhémda) s of et pcth pinpuh Wi herpi] frdm e many

nonviral.?or example, obstructive or toxic, causes of jaundice. Characteristically, levels

viruses, treatment with-ir

mutants.

of serum transaminases (aminotransferases) are elevated markedly (5 to 100 fold) in
acute symptomatic viral hepatitis, whether due to hepatitis A, B, C, D, or E. Alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) rise together late in the
incubation period to peak about the time jaundice appears; they gradually revert to

normal over the ensuring 2 months in an uncomplicated case. Serum bilirubin may rise
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anything up to 25 fold, depending on the severity of the case and may of course be
close to normal in anicteric viral hepatitis.

Although many types of immunoassays have been successfully applied to HBV,
the most widely used and most sensitive have been radioimmunoassay (RIA) and
enzyme immunoassay (EIA). Six markers, all found in serum, are of particular diagnostic

important: HBsAg, HBV DNA, HBeAg, anti-HBs, anti- HBe, anti-HBc.

Acute infection with hepatms aracterized (Fig. 5) (Hoofnagle, 1981)
by the appearance of HBsAg i m month coincidence with the rise
in transaminase levels. Wmd #Be at about the same time as

HBsAg but disappear a e levels peak. The first

antibody detected is symptoms develop, rises

rapidly to high titer, a e other hand, does not

become detectable unti | as ne }é?qvery is complete (usually
within a year); indeed, th uring which neither HBsAg
nor anti-HBs is demonstrab ositive marker of infection
Chronic hepatitis B infection (Fig. | 1981) is characterized by the
persistence of HBsAg for at leastié'-_ th,s} n for years or even for life. As long

titer and persist for life ira\e nérm he picture&th the HBsAg carrier state.

Chronic active hepatitis is distinguished.from the asymptomatic carrier state by

sgrsson of b danede] b4 s 1o [cbrhfita dovaton of serum

transaminase |evqé{s and histologic evidence on Iivegiopsy. Persust@.ge of HBV DNA,
e potnegabe, HEYAG] s il opled el e picaioh. i ey
and prog?essive liver damage, the hallmarks of the high replicate phase. In contrast,
anti-HBe, which develops only after HBeAg disappears and enzyme levels have
declined, indicated a longer standing carrier state characteristic of the low replicate

phase.
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Figure 5. Serological events associated with the typical course of acute type B hepatitis
(David and Frank, 1994).

Figure 6. The development of the chronic hepatitis B virus carrier state (David and

Frank, 1994).
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Table 3. summarizes the patterns of serological markers that characterize the
various outcomes of hepatitis B infection. Note that the key markers are HBsAg, anti-
HBs, anti-HBc, and HBV DNA,; the pattern of these can distinguish most of the important
situations. The most reliable marker of past or present HBV infection is anti-HBc;
persistence of HBV DNA in chronic active hepatitis portends an unfavorable outcome in

the long run; and anti-HBs, which is the neutralizing antibody, appears only after HBsAg

" has vanished, hence is a reliable indic recovery and of immunity to reinfection.
\Z
W
‘-'-_._;‘\\"- 2 4
Table 3. Serological marm!'r" is B infectic /id'and Frank, 1994)

marker®
H 7 fie o | ‘ \ . Anti- | Viral
Clinical condition H - 4 an n HBeAg HBe DNA
Acute hepatitis +
Chronic active hepatitis o
Asymptomatic carrier -
state

N
Past infection: immuni ,-E

Past immunization Ly

o

Arrow ngjns tranﬁiain due course fiom one state to the other.

it i W dolobrepre o ot )

¢ :;::n}‘ for more than 6 months. . o/
 SRIANNIURARTINEIRE

7. Epidemiology
HBV is a ubiquitous organism that is globally distributed. Although HBsAg has
been found in the serum of certain species of non-human primates, human remain the

principal reservoir for HBV. Serological surveys have documented the existence of
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hepatitis B throughout the world, including the most isolated and remote areas. The true
prevalence of the disease can only be estimated because the collection of accurate
data has been hampered by inadequate reporting, lack of laboratory confirmation,
insensitive assays, and selection bias. Nevertheless, it is a clear that the HBsAg carrier
rate varies from country to country, with higher rates begin reported from developing
countries with primitive or limited medical facilities (Fig. 7) (Black et al., 1974) (Blumberg

et al., 1965) (Glossman et al.,1975) (Sobesldvﬁ/, 1975) (Szmuness, 1975). Even within
/)

«;"j High
Zx B 2%-8% - Intermediate
- 1 Below 2% - Low

Figure 7. Prevalence®f HBsAg in the world (David and Peter; 2004)

apparently homogeneous groups in the same country or area and among different
ethnic groups. The HBsAg carrier rate may vary substantially (Sobeslavsky, 1975)
(Szmuness, 1975) (Szmuness, 1978). There is no seasonal trend for HBV infection, and
epidemics are unusual. Cumulative infection rates in the United states increase with
age, with an overall age adjusted prevalence of 4.9%, based on the presence of anti-

HBc. Among the major racial groups, the rates were 2.6% in non-Hispanic whites, 4.4%
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in Mexican-Americans, and 11.9% in non-Hispanic black participants (McQuillan et al.,
1999). The male-to-female ratio was 1.5:1. From these data, an estimated 1 to 1.25
million Americans are believed to have contracted chronic hepatitis B. Those with an
enhanced likelihood of having acquired this infection include residents and staff of penal
institutions and residential facilities for the developmentally disabled; multiply transfused

patients (pre-1988); patients and staff oncology or hemodialysis units and organ

transplantation patients; male hom\ sexually Promiscuous groups; users
of illicit injectable drugs who Qﬁ: oe tacts of chronic carries; sexual
partners of patients wnthm chwmc . and health care workers

(particularly dentists, surgﬁn,(

an effective vaccine, opti

@However the availability of

( or sc’hgmng, and better sterilization
procedures for blood ly.‘\a!terea‘the risk in many of these
groups. In endemic ar ia an | Al tq? fp é‘mioWic patterns of infection are
different from those see | |
Serologic surveys indicate
infants and children as a r _ : tal transmission or early childhood
contact, although percutaneous— e;spgsure; ontaminated needles or following

unsafe injections is alm&ys a possnbulnty in these countries.

7 <]
8. HBV and Hepatom

The incidence of Hepatocellular Carcinoma (HCC) varies with geography, race,

s ons e s A 1 PGSR o o e i

malignant tumor%jof the liver observed in adults. Wgrldwide, liver ca&ger ranks eight in

ey D TR A AR i commor

women. arom 4% to 5% of the global cancer burden is attributed to this condition, and in

developing countries it is the third most common cancer in males after the stomach and
lungs (Parkin et al., 1985) (Pisani et al., 1985). It is estimated that liver cancer may be
responsible for more than 500,000 deaths annually throughout the world, with a male-to-
female ratio of 3:1. In the industrialized nations of the world it is rare to relatively

uncommon, yielding an age adjusted incidence rate of less than 10 per 100,000
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population per year in men from northern Europe, North America (except in migrants
from high-risk countries such as China and Korea), Central and South America, and
Australia. In the United Stated, HCC accounts for 2% to 3% of new cancer cases of the
digestive organs, or approximately 4,000 to 6,000 cases per year (99,689,749). In
contrast, in many areas of sub-Saharan Africa, Melanesia, Southeast‘ Asia, China, and
Japan, annual age adjusted incidence rates from 23 to 48 per 100,000 among men have
been recorded. The mortality-to-incidence ratio is close to or greater than 1 year.

A number of epidemiologic studies hje{)n a strong relationship between
persistent or past infection.with-HBV and the evenh.nal development of HCC. It is

noteworthy that the frequeﬁ'EP-’r 1CC follows the same general geographic pattern of

distribution as that of persis ' infection (Fig. 7) (Maupas and Melnick, 1981). In

9. Treatment of Hepatitis
The need for treatm

Disease. Rates of progression to cmhosns anﬁpatocellular carcinoma vary according

-

to the state of the |m1nune system the age of the anejft the serologic stage of

infection, and geograpbﬁc and genetic factors (Lok and [aJJI 988) (Liaw et al., 1988)
(Villeneuve et al., 1994) _Qattovnch et al., 1995). The relative ri rcsk of death due to cirrhosis
for HBsAg carriers, as compared with normalepersons, ranges from 12 to 79 folds, and
the relative risk of hepatocellular carcinoma ranges from 148 folds in Alaska to 30 to 98
folds in the Far East (McMahon et alg 1990). In the.stage of infectign, in patients with
normal ‘@minotransferade levels, there is. virtually \nolprogression toYcifrhosis, but the
infection will accelerate during stage. In the typical stage 1 infection in patients with
normal aminotransferase levels, there is virtually no progression to cirrhosis, but the
infection will accelerate during stage 2, with cirrhosis developing in approximately 50
percent of patients in five years (Lok, and Lai, 1988) (Fattovich et al., 1995). Survival of

patients with cirrhosis remains about 71 percent at five years (De-Jong et al., 1992).
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There is little benefit in treating stage 1 infection with immunostimulants such as
interferon (Lok, 1988), nor is there a need to treat stage 3 or 4 infection (Fattovich, 1988)
(Carreno, 1992) (Lok, 1993). The goal of treatment is to hasten the progression form
stage 2 to 3, with the clearance of hepatocytes replicating virus (Perrillo, 1994).
Spontaneous seroconversion occurs at a rate of approximately 5 percent per year

(Wong, 1995).

9.1 Interferon Therapy  In the KKVT 80s, Trials using recombinant interferons
led to the approval of mterferon"al{a-g& & nd Drug Administration in 1992.
Recombinant interferons, m thejnat ing cytokines produced in
response to viral infectio

( - oqumi\qtiviral effects, inducing the
display of HLA class | mole : nes, promoting lysis by CD8+

| Qit_)i_tﬁ_gw protein @h‘ thesis (Greenberg, 1976)

\\4

cytotoxic lymphocytes
(Perrillo, 1990).

5 percent remission rate after
elec vith stage 2 infection (Carreno,
1992) (Perrillo, 1990). Use of @ brief « teroids with rapid tapering before
interferon therapy has had cqnﬂ%g ' i , 1996).

..-’:.':"

1996) (Korenman, 93). Si includ nalaise, neutropenia, and
thrombocytopenia. ,'j ) J"j
The cntgFf for a g&ﬂ.response to treatment include elevated aminotransferase

levels (>100 U per milli 'a. ngm:&w&%ale | of less than 200 pg

per milliliter, and a liver biopsy suggesting moderate or severe inflammatory activity.
oo 515 K 4 o] ot o
cirrhosis,qsuch as variceal hemorrhage, ascites, or encephalopathy. Treatment consists
of 5 million units of interferon alfa-2b given subcutaneously each day or 10 million units
three times per week for 16 weeks.

A meta-analysis of 15 studies using a variety of interferon regimens
demonstrated an overall response rate of 33 percent for treated patients, as compared

with 12 percent for untreated controls. Loss of the carrier state (clearance of HBsAg)
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was reported in 8 percent of treated patients, as compare with 2% of controls (Wong,
1993). Only 5 to 10 percent of persons in whom seroconversion has occurred will have a
reactivation of infection in the next 10 years, and if reactivation dose occur, it may be
transient, with subsequent seroconversion (Niederau, 1996) (Korenman, 1991).

Decision analysis shows that interferon treatment for chronic hepatitis B in a 35-
year-old man increase life expectancy by 3.1 years, or 3.4 quality-adjusted life-years ,
and is thus well worth the cost, an avel : 00 (Dusheiko, 1995).

9.2 Nucleoside Analogues m&%y is successful only in patients

with active immune resp@ resdts ari@edlctable Patients with stage

1 infection may not need imm i, remain infections and are at risk
for the development of mor &é}mosus, and hepatocellular carcinoma
Antiviral agents tha ct redi tion are now being tested widely. One

previously used agen [ / "‘ : ffective but had delayed toxicity,
characterized by prof g failure, renal failure, severe

195). Several new nucleoside

the DNA polymerase pe‘hemb|es retmwral reverse M#ﬁ.

8 l&b—f‘uman immunodeficiency
virus (HIV) replication aﬂ*j has antiviral actlwty against HBu(79), with less toxicity than
its predecess Eieﬁy rell, 1993). Studies of
lamivudine adrﬂ:ﬁ ﬂgﬁlm ﬂlﬁﬂ ectlon demonstrated
the clearance of HBV DNA from serdm during treatment in virtually 400 percent of the
st b b Wb i dobiei. bl . r50m. ne-
year tnals have had similar results, with improvement in inflammation scores in the
treated group and the clearance of HBV DNA in up to 96 percent of the patients by the
end of treatment (Lai, 1997). With prolonged treatment, escape mutants develop (in
approximately 16 percent of patients at one year) because of base-pair substitutions at

specific sites within the YMDD locus of the DNA polymerase gene (Lai, 1997) (Honkoop,

1997). Liver transplant recipients appear to benefit from lamivudine. In a small study,
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treatment with 100 mg of lamivudine daily resulted in clearance of HBV DNA and HBsAg
after one year in 90 percent of patients, when treatment was begun before
transplantation (Grellier, 1996). It is likely that treatment with nucleoside analogues will
have to be maintained indefinitely, at least in immunosuppressed patients: prolonged
treatment is probably feasible, since the side effects appear to be minimal (Honkoop,
1995) (Ling, 1996) (Tipples, 1996) (Bartholomew, 1997) (Aye, 1997).

Famciclovir, another nucleoside an I e with activity against herpesviruses,
also inhibits HBV DNA polymerase (Schin é‘) Main, 1996) (Shaw, 1996). And
results in the clearance of HBV DNA from.lserum Ta.pnehmmary trials of famciclovir in
HBV positive liver trans@“

reduced HBV DNA to undeiect

nts, the drug improved aminotransferase levels,

vels, and resulted in HBeAg seroconversion in

approximately 20 percent of pati Vain, 1996).
10. Characteristic of PLC/ lis (ﬁ{fexa}};er celis)

The correlation between epantns B suﬁce antigen and serum hepatitis has led

to extensive research aimed : ‘

of reports have appeared on the propagatuor@—ﬁ"ﬂle virus in human liver cell and organ

- ._‘||"-|'--

cultures (Zuckerman, 1‘975) After HBV infection, progressnvq’changes in the cells have

o -

been noted and superiatant culture fluid could be pmggd once or twice, but the

short term nature of the \9$<per|ments and the lack of a congt_ant source of tissue culture

material has failed to providesas yet, a standagdized in vitro system for the study of this
virus. | Yl AR

The tissue culture cell line, PLC/PRF/5, isolated in 1975 from, a primary liver
carcinoma of,\an| Afiican (man |with 'persistent HBV infection, has| beén shown to
continually produce HBsAg in the form of approximately 22 nm in diameter (Macnab et
al., 1976). The rate of antigen production by the cells was estimated at 500 ng/day/106
cells by reference to a purified HBsAg standard. This cell line has an epithelial
morphology and secrete proteins characteristic of differentiated liver cells, but do not
produce HBV virions (Macnab et al., 1976) (Marion et al., 1977) (Aden et al., 1979). Core
antigen (Gerin and Shih, 1978), the HBcAg (Takahashi et al., 1979), viral DNA
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polymerase , and free virus (Dane particles) (Edman et al., 1980), are not detected.
Genomic analysis shows that Alexander cells contain at least six copies of full or partial
HBV genomes (Chakraborty et al., 1980) (Edman et al., 1980) (Marion et al., 1980).
PLC/PRF/5 cell line was used as a tool for many in vitro experimetal investigation
of HBV. In 1987, Hajnicka and Stancek (Hajnicka and Stancek, 1987) found that HBsAg

production from PLC/PRF/5 cells were decreased after the treatment of cells with

interferon (IFN). Several randomized jals were shown the efficacy of IFN that
was effective to the patients wah: (Shl -Ming et al., 1999) (Emanuel
et al., 2001). Glycyrrhizin, a.Mpon’nt o iza uralensis (licorice), was

shown to suppressed the

PLC/PRF/5 cells (Terumi et

Ag a??:@a;t:d it dose-dependently in
N am ited the HBsAg secretion

and SB in the treatment gr [ t}qr than that in the control in a
comparative study with | those were treated with
Phyllanthus amarus (Xin-H ’T g | own that PLC/PRF/5 cell line
could be a tool for in vitro ex ag effective with HBV virus.
11. Medicinal Plants "} N !

Caesalpinia jaceae. Pharmacological

activities of this plant (Xie.‘@OOO). and anti-convulsant

activity (Baek, 2000). ¢ o

L TE VTR (T Tt oL S

of this plant areq;\sectnc:dal (Wang, 1897), anti- mﬂa&matory (Laupa&%rakasem, 2003),
o A AT IRANID RE R
ranta repens (Weawuee) is in family Verbenaceae. Pharmacological activity of
this plant is anti-malarial activity (Castro, 1996).
Gossypium herbaceum (#lne) is in family Malvaceae. Pharmacological activities
of this plant are anti-HBsAg (Zheng and Zhang, 1990), and antimutagenic activity (Lee
and Lin, 1988).

Homalomena aromatica (wi'nﬁﬂm) is in family Araceae. Pharmacological activity



of this plant is antifungal (Singh et al., 2000).

Houttuynia cordata (W§AT) is in family Saururaceae. Pharmacological activities
of this plant are anti-herpes simplex (Chiang, 2003), anti-leukemic (Chang, 2001) anti-
HIV (Hayashi, 1995), and anti-Influenza virus activity (Hayashi, 1995).

Litchi chinensis (éu?;) is in family Sapindaceae. Pharmacological activities of this
plant are anti-inflammatory (Besra, 1996), and anti-HBsAg activity (Zheng, 1990).

Loranthus pentandrus (mch_ \ is in family Loranthaceae. Pharmacological

11, 1998).
in f?milyme. Pharmacological activities

(Benecia and Courreges,

activity of this plant is hypote
Santalum album (uqm
of this plant are anti- He(‘

1999).

activities of this plant igxi & 2000), anti-inflammatory
(Ihantola-Vormisto, 1997) oibte I
Phyllanthus amaru. , 1) is in - dar uphorbiaceae. Pharmacological
activities of this plant are ' ;"‘ n 002), antimutagenic (Raphael,
2002) (Sripanidkulchai, 20022 aﬁ{gﬂza e detola, 2000), anti-HBsAg activity
(Mehrotra, 7995 (\fe -
(Srividya, 1995) (Sabu,2002), and hypotensio

Rhinacanthus ngutus (MBI :

(Thyagarajan, 1988) 1996), hypoglycemic

s in family Adﬂnhaceae Pharmacological
activities of this plant aéantlfungal (Kodama, 1993), anti-cytomegalovirus activity

pove 199, ol BN N

Saussurea lappa (In gnsvgn) is in family Asteraceae. Pharmagological activities

o s B HOAE B0 G 155 G 0.

arthritic aokha|e 2002), and anti-HBsAg activity (Chen et al., 1995).
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