CHAPTER I
REVIEW AND RELATED LITERATURES
Hepatitis B Virus : historical review

An outbreak of parentally transmitted hepatitis was probably first documented in

1883 by Lurman in Bermen, Germ the occurrence of jaundice among

personnel of a Bremen facton C ‘ inst smallpox “®  Thousands of
persons received vaccin [ be€l p@ human lymph. Of 1,289
individuals vaccinated in one.e&Y, 16%) developed jaundice 2 to 8 months later
and jaundice did not occur e i \\~\-\

In the 19" cent Dropo \ d, on the basis of differences

in incubation period a :&s nission, the > ' omenclature of hepatitis A
for infectious hepatitis an i B f&:' \ " hepatitis 9 At that time,
it was known that hepatitis y al-oral routes, had an incubation
period of 2 to 6 weeks and w. pIJ y a dise f" unger children while hepatitis B

was transmitted by percutaneous.& leod products, had a range of longer
o

incubation period frort ef often in adults. In 1965,

hE Jserum of an Australian

= S@sequently, Prince (1968)
identified an antigen in thqsgljm of patients W post-transfusion hepatitis, an antigen

which he Callecﬂ—lut H\ﬂ w 8 % % w H lgq ﬂn@rg and Prince were

found to be ideffical and represent °1he HBsAg. The other prmmpal viral antigens

oA TSI B

The viral etiology of hepatitis B was firmly established by electron microscope in

Blumberg et al. hac b =
aboriginal which he Cged N

(24)

1970 by Dane et al. “". In the blood of infected patients, the large complete virus
particle with diameter 42 nanometer (nm), referred to as “Dane particles”, and the
detection of several viral particles including small 22 nm spherical surface antigen

particles and tubular forms (length 100 nm, diameter 22 nm) were found.



Virology of Hepatitis B virus

HBV is a partial double stranded, enveloped DNA virus of the Hepadnaviridae
family, which replicates in the liver and causes hepatic dysfunction and associates with

e The structure of HBV is shown in

the development of hepatocellular carcinoma
Figure 1 ® The outer envelope composed of three related proteins: PreS1, PreS2 and

HBsAg protein. HBsAg is found on the surface of the virus and produced in excess

!b‘/

The inner component of the infectious

ore particle is a single molecule of

ammﬂmumwmaﬂ

Figure 1 Schematic diagram of hepadnavirus particles. Individual subunits containing
SHBs protein only, HBs protein plus PreS2 (MHBs), and HBs protein plus PreS1 and
PreS2 (LHBs) are shown in intact virus, among filaments and spheres. The viral particles

¥ v . . 26
contain an internal nucleocapsid (HBc), viral genome and polymerase enzyme (pol.) @
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HBV is the smallest DNA virus known : it has only 3,200 basepairs (bps) in its
genome, which is organized in a partly double-stranded, circular pattern (Figure 2) @n.
The minus strand of the DNA is almost a complete circular and contains overlapping
genes that encode both structural proteins (surface and core) and replicative proteins
(polymerase and X protein). The plus strand of the DNA is shorter and variable in length,

50-100 % of the minus strand length @

AUYINYNINYINT
Figure 2 Structu?c']e and organization ofithe HBV gengme - s

ARIANNIUARIINEN

THe position of the 5'-end of both strands is fixed, while the position at the 3'-end
- of the plus strand is variable. Despite the nick at position 1820 of the minus strand, the
circularity of the genome is maintained by the 224 bps 5' cohesive terminus ®. At both
| sites of this cohesive terminus there is an 11 bps direct repeat (DR1 and DR2), that is
involved in the initiation of viral DNA synthesis. The sequence of the minus strand starts

within DR1, where as that of the plus strand starts closely upstream of DR2 el
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Four mRNA transcripts of known function have been identified as being involved
in HBV transcription and translation ®°. The 3.5 kilobase (kb) transcript is bifunctional : it
serves as a template for reverse transcription and as mRNA for DNA polymerase,
precore/core (HBcAg) and HbeAg. The 2.4 kb transcript encodes PreS1,PreS2 and
HBsAg (large surface protein, LHBsAg) while a 2.1 kb transcript encodes only PreS2
and HBsAg (middle surface protein, MHBsAg). The smallest transcript 0.7 kb encodes

X protein.
HBcAg and HBeAg are tra \slate ne. When transcribed, HBcAg is
targeted to the endoplasmic reti er & ed and HBeAg (the precore

fragment) is secreted. HBCA | mg and is an internal part of

the nucleocapsid. It is not g \:\» lt can be detected in liver

tissue in patient with acute g [ (

' a soluble protein that can

nt is not essential for viral

replication )

The surface gene 1 ViFUS ope. The major protein that forms
the HBsAg particles is the Re p uct *\ BSAQ). Middle and large surface
proteins are found in larger pr: fyens i § ‘ ; irus particles.

HBYV replication

MT "..

According to tlﬁ mode St merinand Mason (1982), the

replication of HBV is thougrit to take place as reﬁesented in Figure 3 e,

After attﬂrﬂ ﬂiq% Eﬁf;} Wﬁf}ﬂfﬁe host cell, the viral

particle is someh@W uncoated and the viral core pamcles enter the cell After entering

1) 0
the viral gjﬁ§ -str minal protein on the minus strand is

removed and the viral DNA is converted into covalently closed circular DNA
(cccDNA) “ This cccDNA functions as a template for transcription with the generation
of genomic (3.5 kb) RNA and subgenomic (2.4 kb, 2.1 kb and 0.7 kb) RNAs coding for
viral proteins. Detection of cccDNA, precore/core mRNA and X mRNA are therefore

reliable parameters for a successful HBV infection e



ARIANIUNNINYIAY

Figure 3 Schematic view of the life cycle of HBV i

12
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After transcription step, these RNAs are translocated from the nucleus to the
cytoplasm where they are translated. The pregenomic RNA (full length plus strand RNA)
and the terminal protein / reverse transcriptase / RNase H / DNA polymerase polyprotein
are packed within HBcAg and form core particles. This encapsidation reaction is highly
specific, since neither non-viral RNAs nor subgenomic RNAs are encapsidated ®Y The
pregenomic RNA primed by the terminal protein of the P gene is then reversed

transcribed into minus strand DNA ©®

as the synthesis progresses, the RNA

(32)

template is simultaneously degra . After the completion of the minus

strand, the viral plus strand g the minus strand DNA as

template and probably ucleotude fragment of the

pregenomic RNA as primer ; .7' cles are coated with an envelope

consisting of HBsAg and \\ exported from the cell.

Completion of the plus strapd i : sofute n | 2| ent for coating and release
g \t |

from the cell, as extrace ple e plus strands and even HBV

(36)

DNA-RNA hybrids

Clinical outcome and pathoge

Exposure to HBY m ulf in very’ diffe icalroutcomes ranging from

asymtomatic hepatitis, acute-anicteri

hepatitis to the developrﬁﬂ 0

S~ 5 9 BV P Ty varale e

incubation periodyjof the virus is anywhere from 6 weeks to 6 months Newborns

o TR T AT

37)

.‘,ﬁ‘z hepatitis or chronic

epa oce]ﬂlar carcinoma in the long

older children and adults are symptomatlc

Chronic HBV infection is defined as the presence of HBsAg in serum for more
than 6 months and the absence of anti-HBs and anti-HBc immunoglobulin (IgM). The
risk of developing chronic infection varies inversely with age and is highest (up to 90%)

(37)

in infants infected during the perinatal period ©'. Between 25 and 50% of children
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infected between 1 and 5 years of age develop chronic infection, compared to 6 to 10%
of acutely infected older children and adults. Chronic carriers are at higher risk for
developing cirrhosis of the liver (chronic liver disease) or liver cancer (hepatocellular
carcinoma).

Interestingly, the probability of becoming a chronic carrier of HBV is inversely
related to the age at infection (Figure 4). Therefore the younger one is at time of
infection, the greater the likelihood of he

\
developing severe liver problems & nd tra ,\

ing a chronic carrier of HBV and thus

; infection to others o .
-:_-‘...""-r'

Childhood and ad/ s ‘ S 90-99% recover

(Non endemic area) Batitis e,
4 ant he i
P

N

Very low risk

AN

Y  15% peryear
- e —
Cirrhosis » HCC

A 20% per year/’

-12% per year 0.5% per year

1-10 % carriers
12% peryear

HBV Infection

;

Neonatal -
(Endemic area

95% carrier

NN NGN
BN o 1OV 1130013

liver is mediated by the host defence mechanisms against the HBV infection ©°.

Traditional symptoms of liver dysfunction cause by HBV infection including the jaundice,
nausea (with or without vomiting), fever, weakness, abdominal pain, joint soreness and

dark urine.
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These symptoms are common to all viral hepatitis infections. In order to obtain a
definitive diagnosis it is necessary to do a serological test to confirm the presence of
HBsAg . In acute infection, HBsAg and immunoglobulin M (IgM) will be present in the
serum (Figure 5). The IgM is anti-HBc immunoglobulin and anti-HBe immunoglobulin.
The presence of anti-HBsAg IgG indicates convalescence of the acute infection as this
is the neutralizing antibody that serves as-the correlate of immunity for HBV. Its

presence indicates the end of acute infeétion and a state of immunity towards HBV. In

detectable, while the Ig le about 6 to 9 months post

infection 61 .
. - pigmg | 2 '
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Figure 5 Characteristics of acute hepatitis B with recovery (a) and progression to

chronic HBV infection (b) "
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Transmission routes of HBV

There are different modes of HBV transmission: through a mixing of blood
products, through sexual contact, perinatal from mother to fetus and horizontal
transmission among young children. HBV is primarily found in the blood of infected
individuals. Virus titres, as high as ten billion virions per millilitre of blood, have been

reported in HBe-positive carriers. The virus is most efficiently transmitted through

percutaneous introduction. Sexual st iSSi nd perinatal transmission are less
efficient, typically requiring high  Of S , HBV has also been detected in
other body fluids includinginessativ pﬁﬂuids, semen, and menstrual
fluids “*". This virus ha 2d in fece e‘ aps due to inactivation and

degradation within the

infected mothers are i \ .‘ «becon ing carriers and developing liver
pathology (e -

The risk of HBV certain behaviors. These
include: injecting drug user; Is, men who have sex with
men, infants/children in HBV it nts Born to infected mothers, health
care workers, hemodialysis patie ':F=e':m 10 have had more than one sexual
partner in the last 6 ansfusions prior to 1975
hemophiliacs, patients -an@ ‘elopmentally disabled

inmates at long term correctiona toﬁwdemic areas. Uninfected

individuals living with an HPV carrier are at greater risk of contracting HBV than those

e Y PAH NI omne

surface for over al.’ueek

B 19 10 e (1 e

The contribution of perinatal transmission to the overall burden of disease is related to
the prevalence of HBeAg among pregnant woman. If a mother is HBsAg and HBeAg
positive, 70 to 90% of her infants will become infected if not given immunoprophylaxis‘“”
Infants of HBsAg-positive but HBeAg-negative women are infected approximately 5 to

20% at birth. Anyway, infants who are not infected at birth are at increased risk of HBV
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infection during early childhodd because of household contact with HBsAg-positive

46
mother ! ).

Epidemiology of HBV

HBV is globally distributed among humans. The various strains of HBV are quite
species specific. Though HBV has beeri found in other primates, humans remain the
principal reservoir “" HBV acco \%1%/ ion of the disease burden worldwide
with upwards of 350 millio arriers € isease. The mortality rate of HBV

T — 'J
infection approximately on il

health problem posed b

The prevalence

lives in areas of low end

(Figure 6) “¥ .

HBsAg Prevalence

B >8% —High
2-7% — Intermediate
O <2% —Low

Figure 6 Geographic distribution of chronic HBV infection “®
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In areas of high endemicity, the life time risk of HBV infection is >60% and most
infections occur at birth or during early childhood. when the risk of chronic infection is
greatest. Because most early childhood HBV infections are asymptomatic, there is little
recognition of acute disease, but rates of chronic liver disease and liver cancer are
high. Areas of high endemicity include most of Asia (except Japan and India), most of
the Middle East, the Amazon Basin of South America, most Pacific Islands groups,

Africa and other special populations such as Native Alaskans, Australian Aborigines,

&‘/’H as the Pacific, 35 to 50% of

(49-51)

and Maoris in NewZealand

In East and Southeas
HBsAg-positive women ar
these countries may deve nfe at.birth and that up to 30 to 50% of

(51)

all chronic infections among transmission

Serotypes and genotype:

With the description ¢ a, later redefined as

®¥ Wwith the

identification of ﬁ r?‘l ﬁ%ﬂx?ased from eight to
IVISIOI’\ of

nine, due to the he adr subtype into a g-positive and a g-negative

o AT RS MY

Since the different subtypes of HBV must be genetically defined by variations in

subdeterminants of w (w1-w4 at an international workshop in Paris in 1975

the primary structure of the surface antigen, Magnius et al. (1995) reported the

molecular basis identification for HBV serological variations using sequences of critical

part of HBsAg as shown in Table 1 -



19

Table 1 Amino acid residues specification determinants of HBsAg

Position Amino acid Specificity
122 Lys (K) d
Arg (R) y
127 '
U/ZLLE L/l)
160 S (K

*w1 reactivity alseffequireg x_

The HBV genotypes have bee o intd@ six groups, designated A-F,
based on an intergroup dlvergenc %, Qf I in.the complete nucleotide sequence
® These six differerityge % show. 4l ggographical distribution :

genotype A is pandemic nerca and Central Africa,
genotype B is mostly fE’wd in Indonesia,"China and Vie r,',' Genotype C is most
prevalence in East Asia, Kprﬁi, China, Japan.ﬁolynesia and Vietnam; genotype D is

et in o bbb 2l V] S YRTFVUBISR] Fraing mo ni

Genotype E is tyﬂl:al for Africa and g.enotype Fis found in American natlves and in
Polynes W&rﬂ Qﬂgﬁw ﬂ% 63163% ﬁﬂﬂeﬁy Stuyer et
al. (2000 i" Sequence analysis, and subsequence phylogenetic analysis of the
complete genome showed that this strain did not cluster with any of the known

genotype.
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HBV prevalence in Thailand

In the past, Asia and Southeast Asia has previously been classified as areas of
high endemicity for HBV. It is estimated 50 million new cases of HBV infection are
diagnosed annually. In Thailand, 8-10%of males and 6-8% females are HBsAg positive,
with HBsAg also found in 30% of patients with cirrhosis and 50-75 % of those
hepatocellular carcinoma ) The genotype and subtype prevalence in Thailand has

been investigated by Theamboonlers'et sing PCR and sequencing of the a

determinant, as well as the sub
showed that genotype C (54
The expected subtypes adr (54.4%), were reported(sg"
Nowadays, the highly effecti | | Jrams_have shifted the high endemicity

toward intermediate lev

HBV infectivity : host and ti

Hepatitis B virus seem 1o be ‘readily*absorbed or processed, replicated or

. W it o NP .
spread in liver cells. When infecting-a-+ janism and replicating within cells, viruses

proceed through an qrder| i€ssteps. Thes include entry into the host

. . - ; . 61)
organism, primary repdeations=spreag=to—c istar "*i condary replication .

v

A successful viral infection ¢ eTlinfected cells provide an

“appropriate environment” for viral survival and efficient development and propagation
€ "ﬁ' ‘ _ ﬂ ‘j

Virus attaﬂmllﬁt ga:;g o?e| ﬂ!]ngrtﬂirgﬂlal’sleps that determine among
others host tropi Vi s‘ T ﬁ i a Qﬁ’ idered and
expecte?qoﬁ ﬁaﬁlﬂirmm:l ﬁmiadﬁplication of
HBV. First, a molecular recognition by defined viral envelope domains of species and
cell specific constituents expressed on the cell surface of the host (receptor theory).
Second, involvement of hepatocyte-specific cytoplasmic and/or nuclear factors reduired

for efficient propagation of HBV (theory of appropriate intracellular environment for viral

survival and development) ®In vivo and In vitro experiments have shown that rat and
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mouse hepatocytes are not susceptible to HBV infection ©. However, cross-species
replication of HBV has been obtained in hepatocytes of transgenic mice ® These
findings suggest that the species specificity of HBV infection of hepatocytes is indeed
determined and located at the initial steps of infection.

The receptor is often a key of viral tropism. Since amino acid sequences
encoded by the PreS region are located exteriorly on the HBV envelope, it has been

suggested that domains mediated host and tissue specific recognition are located

© ‘ !//
’ Aor erized human and chimpanzee

equent studies showed that

within this sequence

In 1979, Imai et al. re
albumin on HBV particles
the PreS2 region contain i nain of artifigially polymerized human serum

albumins (pHSA) (6667) op

species speoific o

Furthermore, Ne

In addition, somquse V € the_ﬁeS1 domain, and not the

PreS2 domain is probably‘the most importan@ttachment site to liver cells. In 1986,

Neurath et al.. ﬂw%ﬁ%ﬁﬁoﬂeﬁ% wom ﬂn‘ajllzed HBV particles

and that peptidefifamino acid re3|dues 21-47) of PreS1 and antlbodles against this

sy B AL R D e
site is hlﬂ sﬁs 0 a sequenc and apparently bin gA receptor

of the liver ". The PreS1 attachment site recognizes a receptor not only on liver cells

(73)

but also on monocytes and lymphocytes . Furthermore, natural HBV inocula have

(74)
1

been neutralized by rabbit antisera against PreS1 (residues 12-47) and

chimpanzees have been directly immunized by PreS1 at the same residues Ga



22

In view of fact that vaccination with major HBsAg protects well against HBV
infection, major HBsAg was not considered as an important attachment protein of HBV.
However, Leender et al. (1990) have recently found that major HBsAg was able to bind
specifically to human hepatocytes, human fibroblasts and human blood mononuclear
cells and supported the assumption that HBV attachment and penetration into human

hepatocytes is mediated by specific receptors recognizing an amino acid sequence in

(76)

the S region

Recently, Annexin V (AnV dent phospholipid binding protein

presented on human liver pl entified as a specific SHBsAg
.J

binding protein rwman hepatocytes can be

inhibited by native or recom | liver Annexin.V and by specific antibodies

3. Infection of hum?n hepatoma cell l|

UL INININYIN

The limitafidns of the system of pnmary hepatocyte culture resxde in the short

supply WTNT’I m l[m ?T%!f(rﬂ ﬂ al. (1988)
introduce e use of dimethylsulfoxide ( ) and polyethylene glycol (PEG)

increase the susceptibility of HBV to human hepatocytes primary culture “ The effect

of DMSO in improvement of virus production was confirmed by Galle et al. (1994) Ve
The study of HBV infection is hampered by the fact that the established human

hepatocyte cell lines that retain the hepatocyte markers, such as HepG2 and Huh-7, are

refractory to HBV infection. As the transfected HBV genome is transcribed efficiently in



23

these cell lines, attachment and entry are believed to be the restrictive steps. Paran et
al.. (2001) demonstrated that DMSO-treated HepG2 hepatoblastoma cells are infected

efficiently by serum derived HBV ™

. Itis therefore possible that DMSO improves HBV
infection by inducing expression and presentation of differential specific viral receptors.

Alternative way to increase the susceptibility of HBV into hepatocyte cells was
increasing the specific viral binding receptors expression on the surface of host cells.

Molecular biology techniques were used press the recombinant protein on the cell

A basfc of vaccinolodV st ‘ yla cine induces immunity. In
terms of the HBV vaccine, . [ pa enome is the S gene. It is
ntains'an epitope that generates

\ s key in the current HBV
vaccine "%, This epitope is of SHBs protein determined
vaccine for HBV must the
production of anti-HBsAg IgG in th ,

Although the préci ages & e Cysteine residues of the

envelope proteins remaiil. "'! dowed by the linkages

determines the neutralizﬁ epitopes. podies 10 the o@‘umon a determinants are
found in the sera of merEed persons who remain protected against different

weven o | UEIVIG T R ot cone

protectnon ¥ Théls determinant is Ioc%;ed within the domams bordered by amino acid

120 anﬂmﬂcﬁaﬂﬁqu ﬂﬂaﬂﬂﬂp&ﬂg from the

surface ofjthe virus (Figure7). The major determinant for neutralizing antibodies is

located predominantly on the second loops, between amino acids 139 and 147 ®®".
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ueD

INTERNAL

Figure 7 Schematic e HBsAg. Two separate

external loop of the a cated in the second loop

between amino acids indicate the locations of

sequence variations for w/

Vaccines against de from the serum of people who had been

—_—

I‘{r’.!.l:‘ L

HBV infected and subsequently: re ‘
s ATR]
naturally produced anti-HBsAgﬂﬁE’fﬁﬁ’: hen cleare

reinfection with HBV: ‘{,.m.ﬂ.....-.....-...;....m:?_.‘m \j en and purified antibody
i

was passively adminis ﬁ

works in a theoretical

. | e W n
a_th

ection. Because these individuals

he infection, they were immune to

ﬁnity. Although this strategy
nner, there are complications inCluding supply shortage and

host rejection o i ym’ o , ‘

In the ﬂuﬂ mg Yt]:j dmﬂegafll;way to produce this
antibody, utilizing, recombinant Vﬁf m’.ﬁ i t lad al, HBsAg is
preserﬁ‘w ﬁﬁra gﬁrﬁi :ﬂ;ﬂg o] :?fﬁrﬁl ‘ o called the

Dane particle) and as a secreted 22 nm particle that is a hollow sphere of surface
antigen. Using the yeast Saccharomyces cerevisiae, researchers created a vector
which contained the coding sequences for this surface antigen of HBV, HBsAQ. The key
to this success was that the yeast assembled this 22 nm protein in the same way that
excess surface antigen assembles and is secreted in humans. Therefore, the artificial

surface antigen resembled the naturally occuring particle ©
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One reason finding an alternate vector for expression of these surface antigen
genes was so important in creating an effective vaccine was that this 22-nm particle
could be administered safely to humans. Because the 22-nm particle contains the
surface structure of HBV but does not contain the DNA of the actual virus, humans
exposed to this product could produce their own anti-HBsAg IgG without any risk of
being infected by HBV itself. Because the host was now producing its own antibody

rather than passively receiving it from a individual, immunity was more likely to be

/ mbinant DNA technology and the
creation of the yeast vector, i irst safe, effective recombinant

(84- 85)— ‘ 7-—

vaccine for human use -f'—-—'

Shortly after the y. ’ created, Michel Marie-Louise et al. (1984),

long-lived and more effective. Wi

researchers from France
immunity®. This time, the g€ombifant plasmid was | fected into Chinese hamster
ovary (CHO) cells. Also, thi il was lif nt frol e recombinant yeast plasmid
because it included an _ OME
only the S gene of HBV, th 185USE ‘. € olus the PreS2 portion of the
genome, creating a vector th =n_,=_.+ Bne start On Upstream in the genome. In this
case as well, the 22-nm particle on F{ ,' ogenic HBsAg was produced by
the artificial system. The : ihe eompared its efficacy to
the efficacy of HBsAg-olecules pul 4’3 s, and found identical
results. This event support to the idea that these artificial ! les are as immunogenic
as the naturally produced ofiess®

e v SN T EAR S oot oo

available in the U#I{ed States are Merclg'and SmithKlipg Beecham. In gther parts of the
wrs G W AN SR FRPHAAAE G B e
Merieux C%nnaught in France) as well as a few that are still selling plasma derived
vaccinations. The two vaccines produced by Merck contain only the S portion of the
genome, whereas the vaccine produced in France, GenHevac B, contains the PreS2
peptide as well. Yeast-based vaccines are most widely used. Today, the standard
vaccine consists of three doses given intramuscularly in the deltoid muscles of children,

adolescents, and adults, and in the anterolateral thigh muscle of children under two.
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There has been a recent study in development of new hepatitis B vaccines
made of the large and small hepatitis B surface proteins. The novel synthetic HBV
envelope antigen vaccine, Hepagene B (Medeva), which contains S, PreS1 and PreS2
antigenic component, was produced in the mouse C1271 clonal cell line . The use of
panel of monoclonal antibodies known to bind to epitopes within the common a
determinant has demonstrated that the epitopes present on this new vaccine are

comparable to those found with plasma-derived HBsAg. The anti-HBs levels elicited in

chimpanzees protected them agai challenge with HBV.
Other groups have looke: ; |c HBV carriers, those people
who are unable to clear tw i th after HBsAg appears in

their serum. These researc / ' at chig

chronic carriers was gi ccine to see if it had any

therapeutic effect. Appro >spond to the vaccine and
proceeded to clear the infe ' vage for some people and not the
others is not clear. Theoretical g yaccine. 5086 the host to the same immunogen

that the natural virus does; it is tﬂhﬂ A /irusithat.the chronic carriers can not clear,

vaccine had any correlaEn with spe > aplotype{-ﬂf\lthough this would have
provided a satisfactory explapation for the reaetivity to the vaccine or lack thereof, this

was not the Casﬁ u%}) % W(ﬂ)%@%&k’qﬂ ‘jad no correlation to

MHC haplotypes At this point, it is ‘not understo& why 50% onJ]romc carriers
= RRIRIA TR IRIINE 1N E
3 , J 00 €

Maternal and child HBV transmission and vaccination program

HBV is spread vertically, from mother to child. Combine this with the fact that
age is inversely proportional to the risk of becoming a chronic carrier of HBV and

neonates are a significantly affected population. This poses a threat that not only will the
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baby develop liver problems, but as a chronic carrier also has a significant chance of
passing the virus on to others horizontally. In fact, about 25% of neonates infected by
their mothers at such a young age will develop liver failure or liver cancer. One-third of
all chronic cases of HBV come from individuals affected as infants or young children.
Because of these risks, it is especially important to take measures to prevent infection in
neonates. In order to do so, it is recommended that all pregnant women be tested for

HBV by the presence of HBsAg in their serum. If a mother is positive for serum HBsAg,

her infant not only receives the standard vaccing, but within the first 12 hours after birth
receives pre-formed anti-HBsAg. \ ' @bulin) in a form of passive
immunization in addition to réGeNVIng.the fir wdard recombinant vaccine
The second and third dose > shiould be administered to these

immediately in any case

- 90-92)
positive mothers ©oo2

Nonhuman primate HBV

cd from several species,

Apart from hu@n&

including the new worl 5'.

I‘% and a range of bird
epad viruseﬁhave been isolated from
woolly monkey Lagothr/x;/ﬂ)thnca (9 , glb&gn (Hylobates spp. , chimpanzee

(Pan troglodyteﬂ %Hﬂ’a %&I %m%«w EI ’]1@ ‘ﬁ (Gorilla gorilla)™.

These viruses all Adve similar genome s};uctures and tlssue tropisms.

ﬂ)tﬁﬂ\/&aﬁﬂ ﬁw I] ﬁ ﬂwaﬁtq‘ﬁ“ﬂ which had

been infeeted in the wild and was housed at the CDC for 2 years. The gibbon serum

species®™. Up to now, Bnhu

)

@97)
)

was positive for HBsAg but there was no recognition by an anti-preS1 mAb, which

(3)

bound the preS1 hepatocyte receptor region, amino acid 27-35 Norder et al.

reported the complete genome sequence of gibbon HBV in 1996 e

. The complete
genome of gibbon HBV (Genbank accession number U46935) was 3,182 nucleotides

long and had a genetic organization identical to human and other mammalian
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hepadnaviruses. The most divergent part of the genome, compared to other HBV
strains, encodes for the Pre-S protein. Deletion of 33 base pairs at the start codon of
PreS1 was observed and a complete genome analysis showed that gibbon HBV was
unique when compared to previously described HBV genotypes. It was most similar to
the chimpanzee HBYV strain that shared 90.3% nucleic acid homology at the level of the
complete genome and 96.3% homology at the level of the S gene region corresponding
to HBsAg. Thus, in most analyses, bot ‘

‘,

§ 97) 5
respective hosts and not recentraequisitions fr ns . Seroprevalence of captive

gibbons housed at the IntefAEfONALE g nteor ws (Santa Clarita, California)

revealed that 47% (14/30) wese"nasiiive 2 "" narker of ongoing or previous

he gibbon and the chimpanzee strains

represented early lineages, indi iruses were indigenous to their

infection with HBV (5)

The complete genoa assified into four different
phylogenetically distinci#geng chimpanzee viral strains,

e
gibbon HBV is also clearly'cloge Iatemdw DM orangutans and human

genotpye C, which indicated thg geoiw of viral spreading in Southeast
Asia " |

. _,

Woolly monkey hepatltls B, as isolated from a woolly monkey,
the new world primate Wi ) fulmin: 1t he i nucleotide sequences of

WMHBV showed that it & han HBY and probably

represents a progenitor Ehe human viru upporting amwtermediate host between
human and rodents, only spider, monkeys, the alosest relative of woolly monkey showed
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chimpanzee L Il“he survey of captn/‘e woolly monkeys revealed th&’approxmately
s IR I UMAINBANY
Thg narrow host range, which has been an important restriction to experimental
studies of HBV, is thought to be governed at the level of virus entry into cells. Little is
know about the viral and host factors that account for the species-specificity of viral
entry, however, the PreS1 domain at amino acid 12-20 , 21-47 and 82-90 were reported

to be the ligand of viral binding %
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Due to the close contact between human and captive animals, it was assumed
that these animals were infected with human HBV®. Until recently reports, the
nucleotide analysis of HBV recovered from wild-borh chimpanzees shown the sharing
genotype with captive chimpanzees “ This provided strong evidence of circulating
HBV indigenous to chimpanzee in nature and might be support to the recent evidence
for infection in the wild of others primates.

Fortunately, most of the nonhuman primates HBV contained the a determinant ,

the important region for protective imrr glycine at position 145 while other

amino acid change were limited * S INGIGE i@t available recombinant vaccine
for human should prevent.in olf : € of exposure to non-human

primate virus and also “USed 4 fevent «the ""--. ransmission in nonhuman

vaccines to nonhuman viruses

N

should be evaluated.
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