Contents

TABLE OF CONTENTS

ACKNOWLEDGEMENT
ABSTRACT

LIST OF TABLES

LIST OF FIGURES
ABBREVIATIONS

CHAPTER

I INTRODUCTION

II. LITERATURE REVIEWS

A.
B.
C.

History and taxonomy
General morphology and characteristics
Virulence factors
1. Growth at 37 °C
2. Capsule
3. Melanin synthesis
4. Mannitol production
Ecology and epidemiology
1. Distribution of C. negformans var. neoformans in nature
2. Distribution of C. neoformans var, gattii in nature
3. Epidemiology of C. neoformans
Clinical manifestation
Laboratory diagnosis
1. Direct microscopic exarnination
2. Growth characteristics and culture methods
3. Serology
4. Molecular identification

Molecular biology

Page
iii
iv
xi
xii

xiii

e B = L~ AT

10
11
11
13
13
13
14
15
17
19
19
21
24
25
26



Contents

H. Treatment

III.  OBJECTIVES
IV.  MATERIALS AND METHODS
1. To study genetic diversity and epidemiology of clinical and
environmental isolates of C. neoformans in Chiang Mai,
clinica] isolates from Khon Kaen and J apan by RAPD analysis
with three arbitrary primers (R28, OPH-02 and OPH-20)
A. C. neoformans isolates
B. DNA extraction
C. RAPD anaiysis
2. To study sources of cryptococcosis from patients’ homes in
Chiang Mai
Patients and dwellings sampling
Domiciliary visits
Environmental materials sampling
Material processing
Identification
Serovariety typing
Molecular typing by RAPD analysis

T QO myaow»

Biosafety consideration

V. RESULTS
L. To study genetic diversity and epidemiology of clinical and
environmental isolates of C. neoformans in Chiang Mai,
clinical isolates from Khon Kaen and J apan by RAPD analysis
with three arbitrary primers (R28, OPH-02 and OPH-20)
A. RAPD analysis of C. neoformans
B. Reproducibility of RAPD profiles

2. To study sources of cryptococcosis from patients’ homes in
Chiang Mai

Page
32

34
35

35
35
40
40

41
41
41
41
41
43
43
45
45

46

46
46
59

60



Contents Page

A. Sources of cryptococcosis in the domestic environment

or nearby the homes of cryptococcosis patients 60

B. Serovariety typing 60

C. RAPD analysis of C. neoformans 66

VL. DISCUSSION 74

VII. SUMMARY 79

VIII. REFERENCES 81
IX. APPENDIX 100

X. CURRICULUM VITAE 105



LIST OF TABLES

Table

1.

List of isolates of C. neoformans in the study.

. Biological characteristics of C. neoformans.

2
3. Agglutination reaction between antiserum with C. neoformans serotypes.
4,
5

RAPD profile of C. neoformans isolates.

- RAPD profile of 112 isolates of C. neoformans generated with three

arbitrary primers

Isolation of C. neoformans from avian dropping from patients’ homes
from various locations in Chiang Mai.

C. neoformans in avian dropping collected from fifty-two dwellings in
Chiang Mai.

RAPD profile of clinical and environmental isolates.

Page

35

44

53

58

62

63
70



LIST OF FIGURES

Figure Page
1. Pathway for melanin synthesis by C. neoformans. 12
2. Worldwide distribution of host Eucalypts for C. neoformans var. gattii, 16
3. C. neoformans infection. 17
4. A. India ink preparation showing capsules of C. neoformans.

B. Mucicarmine stain of lung tissue. 20
5. A. On Sabouraud’ s dextrose agar colonies are cream colored, smooth,

Mucoid yeast-like in appearance. B. Bird seed agar plate showing

Brown colonies of C. neoformans and white colonies of Candida albicans.

C. CGB agar turns blue for C. neoformans var. gatti. 23
6. A. Picture of pigeon. B. Picture of dove. C. Picture of chicken.

D. Specimens of avian droppings were collected in clean plastic bags. 42

7-8.  RAPD profiles of five isolates of C. neoformans, patterns generated

with primer R28 and OPH-02. 47
9-12. RAPD profiles of five isolates of C. neoformans, patterns generated
with primer QPH-20. 49
13. Reproducibility of RAPD profiles of the isolate Pgl. - 59
14. The map of studied Amphoes in Chiang Mai. 61
15. RAPD profiles of five isolates of C. neoformarns, patterns generated with
primer R28 and OPH-02. _ 67
16. RAPD profiles of five isolates of C. neoformans, patiems generated with
primer OPH-20. 68
1'7. RAPD profiles of environmental isolate of C. reoformans (Pge 12/2). 6%

18-19. Schematic representation of the three distinct RAPD profiles of
C. neoformans isolates generated with R28 and OPH-02, respectively. 71
20. Schematic representation of the six distinct RAPD profiles of

C. negformans isolates generated with OPH-20. _ 73



%
AIDS

CGB
cm
DNA
dNTP
EDTA

gm
HCl
HIV
kb

kDa

Ibs
LOA

MgCIZ

min

ABBREVIATIONS

percentage

Acquired immunodeficiency syndrome
base pair
Canavanine-glycine-bromthymol blue
centimeter

deoxyribonucleic acid
deoxyribonucleotide triphosphate
ethylenediaminetetraacetic acid
gravity coefficient

gram

hydrocholic acid

Human Immunodeficiency Virus
kilobase

kilodalton

liter

pounds

Littman’s Oxgall agar

milligram

magnesium chloride

minute

milliliter

millimeter

millimolar

molecular weight

normality

Sodium hydroxide

nanogram

nanometer



°’C
OD
PBS
PCR
RAPD

SDA
SDS
sec
TAE
Tag
TE

uv

wiv

ul
uM

Xiv

Degree Celcius

optical density

phosphate buffer saline
polymerase chain reaction
Random Amplified Polymorphic
DNA

revolution per minute
Sabouraud dextrose agar
sodium dodecyl sulfate
second

Tris-acetate buffer
Thermus aquaticus
Tris-HCI/EDTA buffer
Unit

ultraviolet light

weight by volume
microgram

microliter

micromolar



