CHAPTER |

INTRODUCTION

Herpes simple viruses (HSVs) are unique members of the Herpesviridae family
which has been classified into subfamily alphaherpesvirinae (1-3). They are divided into

two types; Herpes simplex virus type-1 (HSV-1) and Herpes simplex virus type-2
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Nowadays, many medications are available for treatment of HSV infection such

as acyclovir, foscanet, ganciclovir, penciclovir, famciclovir, vidarabine, idoxuridine,

trifluridine, etc (5,13). Among those, acyclovir (ACV) is the drug of choice for the



treatment of HSV infections in both immunocompetent and immunocompromised hosts
(14-20). It has been proven to have a high efficacy in suppressing HSV replication and
an excellent safety profile to host (2,21-23). It is also significantly reduce the severity,
duration, and frequency of recurrences (21).

ACV is an acyclic analogue of guanosine. Virus-specified thymidine kinase (TK)
phosphorylates ACV to its monophosphate derivation. ACV is further phosphorylated by
cellular enzymes to its triphosphate derivative. ACV triphosphate binds viral DNA
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necessary for successful outcome. Otherwise, infection with ACV resistant mutants can
result in locally progressive mucocutaneous lesions in immunocompromised patients,
becoming a source of severe pain and bacterial superinfection (47,48). Resistant to
antiviral agents is likely to become an increasing therapeutic problem for clinicians (11).

Therefore, the aim of resistance monitoring is to provide the necessary

information to enable the physician to prescribe the most optimal drug combination for



the individual patient. ACV' HSV has been two distinct main principle methods to
measuring resistance;

(i) genotypic assay: these tests detect specific genetic changes (mutations) in
the viral genome that are known to be associated with resistance. These are expressed
in terms of the amino acid that is coded for by a particular three-base sequence
(codon), in the genome, rather than the change in the nucleotide itself. For example,
genotyping methodologies were used such as hybridization assay and DNA sequencing
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(i) phenotypic assay: these tests measure the ability of virus taken from a patient

to grow in the presence of a drug, in the laboratory. The phenotype is measured in terms
of the IC,, for a particular drug i.e. the concentration of drug required to inhibit virus
replication by 50%. This is compared to the IC,, for the drug using wild type virus-virus

that has not been exposed to that drug and is fully sensitive.



One of the most commonly used types of antiviral susceptibility assay is the
plaque reduction assay (PRA). In this assay, the inhibition of viral plaque formation
(zones of viral cytopathic effect and lysis in the cell tissue culture monolayer) in the
presence of varying concentrations of an antiviral agent is used to determine the
effectiveness of the agent on the particular viral isolate.
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indirect immunofiuorescent (IFA) method with a fluorescence isothiocyanate-conjugated
(FITC) monoclonal (MAb) HSV type specific antibodies for estimate the prevalence of
HSV type in clinical specimens from genital and non-genital lesion (ii) to determine the
sensitivity of HSV isolates to ACV by PRA and estimate of the prevalence of ACV' HSV in

Thai patients, especially in the general immunocompetent patients (iii) characterization



of TK-mutation in ACV' HSV by DNA sequencing method will be performed, if ACV'HSV
was determined.

The information of sensitivity assay against ACV in HSV isolates will be helpful in
management of patients and, more importantly, can be used in the future as a baseline
against which to assess changes prevalence. Finally, the survey was to provide
information on the relative frequency of appearance of different types of ACV' HSV in

patients.
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