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Chlamydia pneumoniae is a common cause of respiratory tract infection and community-acquired
pneumonia. Diagnosis from clinical presentation cannot differentiate from infection caused by other bacteria
or viruses. The rapid laboratory method for diagnosis of C. pneumoniae infection is important for effective
treatment and prevention of chronic infection. To assess the utility of polymerase chain reaction (PCR) in
detection of C. pneumoniae DNA from clinical specimens for diagnosis of acute infection with C.
pneumoniae, two Sets of primers were used for the direct species-specific detection of the major outer
membrane protein (omp1) and 16S rRNA genes of C. pneumoniae. Two PCR protocols were employed;
nested PCR and single-step PCR accompanied by dot blot hybridization. The false positive result due to
amplicon carryover was prevented by the enzymatic degradation procedure with the use of uracil-N-
glycosylase (UNG) in the first amplification. The recombinant plasmid controls were constructed and used
for the detection of inhibitors in the samples. The sensitivity in the detection of purified C. pneumoniae DNA
for omp1-based PCR and 16S rDNA-based PCRwas 1 IFU and 0.1 IFU, respectively. We compared omp1-
based PCR and 16S rDNA based PCR with indirect fluorescent-antibody (IFA) stain, and serology by
Microimmunofluorescence (MIF) test. These tests were applied to 115 throat swab specimens and sera
collected from 114 patients with community-acquired pneumonia.  Fifteen specimens (13.0 %) from 14
patients (12.3 %) gave the positive results. None of the throat swabs samples was C. pneumoniae positive
by IFA stain. Twelve throat swab samples that PCR positive obtained from 11 patients who had positive
results in MIF test. Three specimens had PCR positive results without serologic evidence of acute infection
and were considered to be false positive. ~ When using 16S rDNA nested PCR, we could detect C.
pneumoniae DNA from all of 15 positive samples. Of these 15 throat swab samples, 10 were positive by
ompl-based PCR when analyzed with dot blot hybridization and all of them were negative by ompl nested
PCR.  PCR inhibitors were detected in 3.5% of all samples and after dilution, all of them gave negative
result. This data indicates that 16S rDNA-nested PCR can be established as a rapid and reliable method for
the diagnosis of acute infection with C. pneumoniae.

Department Medical Microbiology Student's signature....
Field of study Medical Microbiology Advisor's signature.....
Academic year 2001 Co-advisor's signature



Vi

ACKNOWLEDGEMENTS

| would like to express my deep gratitude to the following individuals who
help making this thesis possible

Associate Professor Dr. Somying Tumwasom, Department of Microbiology,
Faculty of Medicine, Chulalongkom University, my advisor, for her patience,
valuable advice and supervision.

Associate Professor Pongpun  Nunthapisud, Department of Microbiology,
Faculty of Medicine, Chulalongkom University, my co-advisor, for helpful guidance
and assistance.

Anun Vattanathum, M.D., Division of Pulmonary Medicine, Department of
Medicine, Pramongkutklao College of Medicine for his kindness and helping in
collecting blood and throat swab specimens.

Miss Ubolrat Rirerm, Mrs. Napawan Punakabutra, Miss Ajcharapom
Sawatpanich and Miss Kamoltada Naveejitpadung for their assistance in the
laboratories.

Staff members of Department of Microbiology, Faculty of Medicine,
Chulalongkom University for their help in providing facilities during the period of
this study. Also many thanks to graduate students and Ph.D. students for their
kindness, wonderful friendship and understanding.

Graduate school and Faculty of Medicine, Chulalongkom University for their
research grant.

Finally, 1 would like to express deepest gratitude to my parents, sister and
brothers for their unlimited love, supporting, encouragement and understanding.



Vil

CONTENTS
Page
THATABSTRACT ... ssssssssssssssssssssssssssasssssnnes v
ENGLISH ABSTRACT .....ooiiinnssssssssssssssssssssssssssssssssssssssssnns V
ACKNOWLEDGEMENTS......ooviriininrssissssssssssssssssssssssasssssnnns Vi
CONTENTS ..ot sssssssssssssssnns Vil
LIST OF TABLES ... sssssssssssssssssssaenns X
LIST OF FIGURES.........oimiiiinrinis covseriinsssiisssiissssssssssssssssssssssssssessnns X
ABBREVIATIONS ..ot sssssssssssssssssssssssssssssssnns Xi
CHAPTER
| INTRODUCTION.....ooievvviieisiisssinsssisssissssssssssnsssssasesenns 1
Il OBIECTIVE /. o St ivesosidhe e arsenessssssarsrmsassmesssssnstsseens 5
[l LITERATURE REVIEW
HISTORY vt sssssssssssssssnnnns 6
CLASSIFICATION. ....vmmssiersrmsisnsesissssssnssssssessens I
MORPHOLOGY ... 9
DEVELOPMENTAL CYCLE.......ccoooivmnerirenrriirnnsiinns 1
ANTIGENIC STRUCTURE..........ccooerimmnrrinnririnsrinnnes 13
GENOMIC STRUCTURE..........coouuvriimnriinnnriiinnsiiinnenn 14
PATHOGENESIS........ccoovvriiinrivnsrinsisssinn 15
IMMUNE RESSPONSE.........ccoooiinriinnrnnssiiinessiinene, 16
TRANSMISSION....ovvirriieiinnesisssrissssisesssnns 18
EPIDEMIOLOGY ....ovvvvvivrivssrinesiinsssissssssssssnenes 19
CLINICAL MANIFESTRATIONS......c.c.covmvvrvirenrrinnnes 19

TREATMENT 23



VACCINE DEVELOPMENT 23

LABORATORY DIAGNOSIS......ccovvvrrrrrrierris 24

IV MATERIALS AND METHODS........cccoosmmmvvrviinnnnrrereeninns 30

Vo RESULTS. ..o 45

VI DISCUSSION...oovviveircrriiiisssesesssesissssesssssssssssesessees 6/

VII CONCLUSION......oovmirvviisrrriesissssesessessssssssesssessssnns [
REFERENCES.......rioirsessssssessssessssssssssssssssssssssssenens 13
APPENDICES. ... sssssssssssssssssssssenns 8
APPENDIX Le.ccooeesiiiissssssisisssssssessssssssssssssssssssssssssesssssssssnnns 84
APPENDIX 1t sessiiisssssssssssssssssssssssssssssssessssssssssnans 86
APPENDIX TT1...ooisissitniiiiinsiissssessssssssssssssssssssssssssseenss 87

BIOGRAPHY 89



LIST OF TABLES

Tables

1
2

Characteristics ofthe four chlamydial SPECIES..........rvrrrrrrrrrreerrrenn

Oligonucleotides used in this study and size

OFPCR PIOGUCL.....vovvvvvesrssrssvsvcsssissssssssssssssssssssssssssssssssans

Results of PCR methods in the detection 0fc. pneumoniae

DNA from 115 clinical SPECIMENS.........rrrrrrrvvrrrsissssersssssssssannans

Results ofinterpretation of MIF testin patients

With PCR POSIIVE......ucicvviviiriiniressssivissssssssssssssssssssssssssssssssnenss

Results from MIF test ofthe clinical specimens positive

by PCR and final interpretation...........ccocccecvvvvvvesnneessssssssinnnenenn

Comparison of PCR methods for detection 0fq pneumoniae
in throat swab samples that had final interpretation

66



LIST OF FIGURES

Figures

1 Electron micrograph of C pneumoniae and C. trachomatis...................

2 Chlamydial developmental cycle. EB: elementary body

RB: TetiCUIate DOY........errrrrrrrrrrvrvvvvrrriisssssssesssssssssssssssssssssssssesssssess

3 Comparison oflgM and IgG C.pneumoniae antibody
RESPONSE. ....vvvvvvrreessereessesees s e
4 Diagram of construction of om pI'based PCR

POSIIVE CONTOL...ovvvvvvcvevvisissesscesssssssssesssssssesssssssssssssssssssssssssseeens

5 Determination 0fompi-based PCR sensitivity;

the first amplification with primers CPI and CP2...............coeiiiimsssnnns
6 Determination of 165 rDNA-hased PCR sensitivity;

the first amplification with primers CpnA and CpnB.........ccccceeeuvverrrrnn
7 Determination 0fom pj Nested PCR sensitivity;

the amplification with primers CPC and CPD................cooviimmmmmmssssrrenenn

8 Determination of 165 rDNA nested PCR sensitivity;

the amplification with primer pTW50 and pTW5L.......coovrvvvvvvviiiisssnen
9 Determination ofonp/-based PCR sensitivity;

by dot blot hyBHdIZAtION. ...
10 Determination of 16S rDNA-based PCR sensitivity;

by dot blot NYDAAIZALION...........vvvvvecvrsrsssrerss s
11 Determination ofthe amount ofomp /-based PCR

PIASMIA CONIOL.......ovvvvvvvvvvvvissss s



Figures Page
12 Determination ofthe amount of 16S rDNA-based PCR
PIASMIT CONMTOL..vvvvvvvvvvvvvevvvvevvvvversersssmmmmmmmmssssssssssssssssssssssssssssssssssns 53

13 Determination ofthe amount of plasmid control by

om pl NESIEA PCR.....oorrrrrvvvvcvvssssssssessssssssssssssssssssssssssssssssssssssseens 5
14 Determination ofthe amount ofplasmid control by
16S IDNA NESIEA PCR......oooiiissssrrrsrssssssssssssssssssssssssssssssssssssssssannns 55

15 The results offirst round amplification ofonmp+'based

PCR for detection of C.pneumoniae inthroat wah

samples and analyzed by agarose gel electrophoresiS...............evrrmmmmmmnnns 57
16 The results of first round amplification of 165 rDNA-

based PCR for detection 0f C.pneum oniae in throat

swab samples and analyzed by agarose gel electrophoresis................... 53
17 The results of 165 rDNA nested PCR for detection of

C.pneumoniae IN throat swab samples and analyzed

DY gl €leCtrOPhOIESIS. ...ovvvvvrrvvvcrssrssissssiisssssssssssssssssssssssssssssas 59
18 The results offirst round ofomp/-based PCR for

detection 0f C.pneumoniae in throat swab samples

and analyzed by dot blot hybridization...........crvvevecernnensnnes 60
19 The results of 16S rDNA-hased PCR for detection of

C.pneumoniae IN throat swab samples and analyzed

by dot blot hybridiZation.......cceeevvvvvvvvviisssssseereenn

Xl

61



ABBREVIATIONS

base pair

degree Celsius

deoxyadenosine 5“triphosphate
deoxycytidine 5-triphosphate
deionized distilled water
deoxyguanosine 5-triphosphate
deoxyribonucleic acid
deoxynucleotide 5-triphosphate
deoxythymidine 5-triphossphate
deoxyuridine 5*-triphosphate
elementary hody

Enzyme immunoassay
Enzyme-linked immunosorbent assay
et ali

gram

hour

indirect fluorescent antibody test
inclusion forming unit
immunoglobulin A
immunoglobulin G
immunoglobulin M
lipopolysaccharide

molar



MIF
min
mg
ml
mM
MOMP
PCR
RB
RNA
SDS
2SP

microimmunofluorescence test
minute

milligram

milliliter

millimolar

major outer membrane protein
polymerase chain reaction
reticulate body

rlbonucleic acid

sodium dodecyl sulfate

0.2 M sucrose phosphate buffer
Tris-EDTA buffer

microgram

microliter

micromolar

weight/volume



	Cover (Thai) 

	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



