CHAPTER I

INTRODUCTION

Herpes simplex virus or HSV is one of herpesviruses in family Herpesviridae which has
been classified into subfamily alphaherpesvirinae (1-3). They are divided into two types; Herpes

simplex virus type 1 (HSV-1) and Herpes §imp X Vi e 2 (HSV-2). HSV is a linear double

stranded (ds) DNA virus and has icosahedral « ed with envelope. HSV envelope

the infectious lesions such I id or secretion (7). “Fissue tropism is skin and
mucous membrane. Moreove ' r e pes in epidermis and dermis

such as germinal epithelium and SV usually s localized infection however

Infection of susceptible iat '_ 2 Xirjon via gC and/or gB to
interaction of gD with
one of several cellular recept -gL complex ﬁuces cell-cell fusion (4,9-
11). Next step, the capsids areftransported toward the/nucleus and the DNA passes into the
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characteristic called &Iscade regulation (2,6412,13).  First wimmediate earlyg(JE) genes are
transcribed Q W@dﬂ Iﬁ:ﬂuﬁrﬁu N%’q @ HEE’ r"la %ln products
from these gefles are transported back into the nucleus, where they induce transcription of the
early (E) genes. E genes encode about 15 proteins involved in viral DNA replication. This step
occurred in five to seven hours after infection. After that, viral DNA replication then occurs. Late
(L) genes encode structural proteins, formed after DNA replication is complete. This will occur
nine to 11 hours after infection. Then, the assembly occurs in the nucleus, a capsid is formed and
the DNA enters the capsid. The capsid buds through localized areas of the inner nuclear

membrane. In some undefined way, virions are released to the environment (2,14).



Recently, several mediators of HSV-1 and/or HSV-2 entry into human cells have been
identified. These molecules act as receptors for HSV gD and can be divided in three types
according to their structural molecules. There are HveA, HveB, HveC, PRR26 and 3-O-sulphated
heparan sulphate (15). HveA or herpesvirus entry mediator (HVEM) is a member of the tumor
necrosis factor receptor (TNFR) superfamily of proteins. HveB (PRR2a and nectin2a), PRR26
@ectin28) and HveC (PRR18 and nectinld) are related members of the immunoglobulin (Ig)

superfamily. A splice variant of HveC, called “HIgR,” also mediates HSV entry through its

interaction with gD. Truncated, soluble fi 0§ of gD flagking the transmembrane and cytoplasmic
domains, bind directly to truncated,’ J ble. forms’ ¢ of these receptors. In addition,
antibodies to HveA, HveB, and HyveC blocl ' i @us cell lines so it confirms that
HSYV can utilize several diffe
18). However, different cel S|of HSV re¢ . Peripheral T cell and T cell

line expressed HveA (17,19

al. They found that HSV w%ble to rep of T %s after prestimulating with

PHA and concanavalin A (22). ‘-Bgide this, there ar,i}everal reports referring that HSV could
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stimulate B cell (23).9Daniel ez al, have shc‘mm the ablllty of HSV rephcatlog)n macrophage
when cultu m u%qq%m ﬁl&}o replicate
ina varietyiﬂent blood cm In addition, Naragqi ef al, have reported the successful
isolation of HSV from the leukocytes of acutely infected patients (26) suggesting the possibility
of spread viral infection mediated by infected lymphocytes. Moreover, replication of virus in
leukocytes may represent a very important in vivo mechanisms of virus in the body. It is
therefore of interest to study about HSV replication in T lymphocyte compare to epithelial cell

which until now, the mechanism of HSV growth in T lymphocyte has not been clearly defined.



In this study, experiments were performed to (i) compare the HSV growth rates in HEp-
2, Jurkat cell and Jurkat cell that was activated with PHA (ii) compare viral growth rates between
HSV-1 and HSV-2, and (iii) explain which mechanisms cause different viral growth in each cell
type. To achieve these goals, HSV both type 1 and 2 were grown in Vero cell, HEp-2 cell, Jurkat
cell and activated Jurkat cell by varying the multiplicity of infection (MOI) and viral production
was determined by plaque titration at various time after infection. The kinetics of viral antigen

expression were demonstrated by Flow cytometry and indirect immunofluorescence assay (IFA).

The antibodies used in this experiment we; dr clonal antibody to HSV-1 or HSV-2 and

the specific antibody to three type proteins P22 and ICP47. One proposed
hypothesis is increasing of HveA. feceptor migh . @ to support viral growth in T

cells. Therefore, detection of (
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