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HSV infection can occur at various parts of human body site such as mouth, skin, genital, eyes, and brain. Both
types, HSV-1 and HSV-2, can cause many diseases such as herpes labialis, genital herpes, herpes keratoconjunctivitis,
and herpes encephalitis, etc. Normally, in immunocompetent patients, HSV infection is less severe and extensive but HSV
causes a variety of infections with significant morbidity. and mortality among immunocompromised persons. Nowadays,
many medications are available for treatment © “ 4 EVE lovir (ACV) is the drug of choice for the treatment of
HSV infections. It has been proven to have a h ) C ing HSV replication and an excellent safety profile to
host. Virus-specified thymidine kinase S its monophosphate derivation. ACV is further
phosphorylated by cellular enzymes to 0SP @sphate binds viral DNA polymerase, active as
a DNA chain terminator. ACV is only effecliveragai i epliealing viruses and does not affect viruses in persistent
or latent state. Since HSV is specifi aacttetize its @ 10 establish and maintain latent infection in sensory
nerve ganglion that can be rg ( apy of ACV is common and long term
treatment in some cases is recommended! These a tors to.induce the ACV resistant HSV strain (ACV
HSV). Recently, detection of AG as Begh feport > isionally, A @sistance can be due to an alteration of the
TK protein as a result of mutation j tha o5 for ene) \ rarely, a mutation may occur in the viral
DNA polymerase (pol) gene.

In this study, all HSV une 2002 were typed by using indirect
immunofluorescent (IFA) method wi e / ted (FITC) monoclonal (MAb) HSV-type
specific antibodies and determined SUS ibility ACY | h o r to estimate the prevalence of ACV HSV in
Thai patients. And characterization of 7| quencing method will be performed, if ACV HSV

was detected. :
Only 86 isolates (71.07%) from 4 o8 success propagated. They were from male 18.60% and

female 81.40%. They were g these clinical samples, HSV-1 was

found predominately 62.79% N mixed infection. When the samples were
divided according to the site ﬂfec Spe genital | (25.58%) were 90.91% of HSV-1, and

SV-1 was detected 53.12%, 43.75 % of

9.09% of HSV-2. No mixed infex
HSV-2, and 3.12% of mixed infectiéh.4Chly 80 HSV isolates wlird assayed for ACV susceptibilities. The range of IC,; of 52
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HSV-2 isolates were 0.'“ Ha/mi (SD: 0.23) and 0.54‘Pg/ml (SD: 0.36). No ACV HSV was detected in this study.

genital i le (81.40%). Moreover,
they were 'mgst! llec! Im'sus| mﬁi . Integesti , @ pfeva f -1 infection in genital

lesion was 5512%. That indicated a trend of genital HSV-1 infection was increasing in Thailand. The ACV susceptibility of

n was found. In genital specimens (74.42%),

HSVisolates exhibited a wide spectrum from the range of IC,, both types, were 0.07-1.66 Jlg/ml. HSV-1 isolates were more
susceptible to ACV than HSV-2 isolates and the mean IC,; of HSV-1 isolates, 0.36 (SD=0.23), and that of HSV-2 isolates,
0.54 (SD=0.36), were statistically significant difference (p= 0.02).

S, C
Inter-Department _Medical Microbiology. Student's signature... - j’“ - ‘7”"[ ol ‘.;?.‘.1.4.’.*.. 5
Field of study Medical Microbiology = Advisor's signature..&f.%..%‘.@ﬁ’té?fﬁf
Academic year 2003 Co-advisor’s signature................................




Vi

ACKNOWLEDGEMENTS

I would like to express my deepest to the following individuals who have helped
in making this thesis possible:

My sincere gratitude and appreciation to Associate Professor Dr. Parvapan
Bhattarakosol, Department of Microbiology, Faculty of Medicine, Chulalongkomn

University, my advisor, for her exce rvision, valuable guidance, kindness,

devotion which has enabledime {0 ca successfully.

N

study.

| am greatly in g'ihe De \ Microbiology, Faculty of Medicine,
Chulalongkorn Universi . . &3 \>\ of my study.

I am also ve d =mbers \ .\: committee for their kindness,
constructive criticisms/@ ', ¥iole 0 \u\: pleteness and correction of this
thesis.

| would like to ex '-riflf&g‘g 0 the staff and my friends of the
Microbiology Department fo 7
| also wou ;ﬁi; {01 @gement, cheers up and all

supports.
Finally, I am extr;mely grateful to my parents for their love, understanding and

e”°°”"“‘ge"‘eF?‘ﬂ“E1“Ir”‘i"fﬂ NINYINT
q RIAINTUURIINYANY



CONTENTS

page
BBSTRACT KTHAL o s sevs s s s vomsmsnans s 5500 1 55058 § H05s 3 £isS0s SRS bsemnns el iv
BBSTRAGT (ENGLISH). s s s s s s e 55 e \Y
ACKNOWLEDGEMENTS. .......ccccp il o . - v oovn e vonnsonasnansvensossss sanssons s smansmsass Vi
CONTENTS.ccrmevs sonson s . | J B e e e S SRR S Vii
LIST OF TABLES.......... S = ix
LIST OF FIGURES..., ey, L. T T X
ABBREVIATIONS.../ B T T i
CHAPTER
. INTRODUGRTOL ¢ B . (ool SRR NN ™ . ... 1
Il. OBJECTIVES (. . e . AR ... oiiiiiieaaennnns 6
lll. REVIEW OF JFTEHRATURE S ... AR ..., 74
..................................................... 7
.......................................... 9
plication 11
\ 7
- | A— 15
Patho .1! nesis and diseases of HSV infection............................... 16
o [ _
I wﬂijﬂqnﬁ .......................... 19
ﬂﬂﬂg ........................................................................ 20
. ﬁ\ ir, ‘ FRT. T ﬂ "N L : U ................ 21
RN NETNY
(ii) Mechanism of resistance........................c........ 22
(iii) Susceptibility..........ccoeeeeeaiiaeee e, 23
(iv) Surveillance in the immunocompetent
RO PUIAlOR s st 23

(v) Surveillance in the immunocompromised

Population. ... 24



CONTENTS (continued)

viii

page

IV. MATERIALS AND METHODS.......ccuottinnieunesmssmsosanssssssnsossesssssssssssssemsasm 26

1. Cell CUITE: socosmamsam e i s e S e s s ims wos s e s 26

2 VIS ES b e e e T I T ) 27

(2.1) HSV sta \‘ . 27

(2.2) t‘:‘-.~ HS > S RN 27
B ‘J

tion OFHSV positive samples.......... 28
. ............................... 28

£

L =t —. 35

ﬁﬂﬁﬁ%ﬂ%‘?’l’i"m R —

Typing of HSV |so|ates ............................................................ 35

1117&\1%%’1%?]3(]&&] ............. 45

N DI SN - i o aseisiominsomt gty et Pt S O s st 57

REFERENCES. : cuios smmmuenussme s s 155ms s 655 e s s v s s s vl 61

L T————— 82



LIST OF TABLES

Table page

3. HSV infection causes th various-ef diseaseswhich are different lesions................ 18
4. The number of HSV ¢ h \ \_‘\ V isolating during
AN
January 1998 to June 2 ¥ ¥ s , B W s o s e 36

5. The data of 86 tested
specific antibodies...... #.. . §..... el . T T D 38

6. Summarized typing data of chn .
(January 1998-June'200 na gs ifidicated..................... 43
7. The distribution of &Sk r—” Ader........ooveeerriininns 44

ain KOS) s rmmmmass 47

8. The IC4, values of HSV+1 isolates ane ard HSV-1 (str:
9. The IC, values of HSV-2'isalates and standargd HSV-2 (strain Baylor 186)............... 52

10. The suscepﬂ %%’ Q wﬁw ?WZH)W%V ....................... 55
’Qﬁ’lmﬂ‘iﬁu UN1INYAY



LIST OF FIGURES

Figure page

1. Atypical HSV particle that the outer membrane is derived from

linked componentsp@éSinat€d as L (long)and S¥short)............................... 10
3. Schematic representiation n;:' -u. S, ir infection -HSV entry........... 12
4. Structure of ACV that'is pa o) N\ Wy 21
5. Determination of oF V-

between the percent of vir: ; o[¢ s ren ter incubation

and each concentration of A€ » o 33

6. Immunoﬂuoresc s

Standard HSV-1 (KO§) standard HSV-2 (Baylor 186), and

scinca ol umﬂammnnj .......................... ar
"R RSP R TING 16 8

in 96 well—plate Various concentrations of ACV were tested
i.e. 5,25, 1.25,0.62, 0.31, 0.16, 0.08, and 0 ug/ml and done

in quadruplicated wells for each concentration..................c.cooueeeniiieiineennennn.. 46



LIST OF FIGURES (continued)

Figure

8. Scatter plot of IC,, value of HSV-1 isolates and standard

HSV-2 strain Baylor 186" 14 R e

10. MeanSD of IC A LSV-R i . Y—

AULINENINYINS
AR TN TN

xi

page



A

ACV

ACV HSV

Alpha-TIF

ATP

bp

C

CNS

CPE

DDW

dGTP

DNA

ABBREVIATIONS

= Adenine base

= Acyclovir

Acyclovir resistant herpes simplex virus

3' dideoxy guanosme—S'—tnph Dhate

ﬂwwamw 81n3

ama&"ﬂﬁ‘ﬁfﬂmaﬂmaa

EBV

ED,,

Distilled water

= Early

= Epstein-Barr virus

= Effective dose 50%



ABBREVIATIONS (continued)

e.g. = example gratia
etal = et alii

FBS - Fetal bovine serum
FITC =
g =
G =
9B -
GM =
GUD =

HCMV

HEPES anesulphonic acid

HHV-6

ﬂu%%mw Talib
“”“amaﬂ“f”f“i?ﬁﬁ‘ﬁwwmaa

uman herpesvirus—ﬁ

Herpes simplex virus
HSV-1 = Herpes simplex virus type-1
HSV-2 = Herpes simplex virus type-2

Hve A = Herpes virus entry mediator A
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Hve B = Herpes virus entry mediator B

Hve C Herpes virus entry mediator C
IC,, - Inhibitory concentration fifty percent

ICP =

ICTV = onomy of Virus
IFA -

IgG =

Kbp =

KSHV =

A ﬁum%%sﬁswmm
amaﬁﬁimum'swmaa

Monoclonal antibody

posi’s sarcoma associated herpesvirus

Microliter

pL

Il

mL Milliliter

MM Maintenance medium
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ABBREVIATIONS (continued)

MOI = Multiplicity of infection

mRNA = Messenger ribonucleic acid

N = Number of sample

NCCLS = National Cc é¢ j6€lipical Laboratory Standard
nm =

ori L =

ori S =

% =

p =

P =

s = [rospmsutersane
PFU = ! Iaque forming unit -

m AUBGRENTNEINS
ama&ﬁ%‘*ﬁiﬁﬁwﬂmaa

Standard deviation value

STD Sexually transmitted disease

SvC

Il

Shell vial centrifugation cell culture
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i - Thymine base

TK = Thymidine kinase enzyme
TK = Thymidine kinase gene
K" = Tk-alterad fut

K = Tikenegaive:

K =

U, =

Ug =

U.SA. =

VIV =

VZV =
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