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ABSTRACT

Histoplasma capsulatum is the etiologic agent of histoplasmosis, a systemic
mycosis that can involve many organs when disseminated. The aim of this study was
to detect H. capsulatum in clinical specimens (e. g. concentrated sputum, paraffin
embedded tissue, lymph node and bone marrow) by nested PCR using primers
specific for the segment of M antigen encoding gene of H. capsulatum (Msp primers).
These Msp primers (MsplF/Msp2R and Msp2F/Msp3R) generated products of
approximately 318 and 269 bps for first round and second round PCR, respectively.
The nested PCR method showed specificity of Msp primers for H. capsulatum, when
compared with various species of fungi and bacteria. Determination of the sensitivity
of the method revealed that the minimal yeast cells and DNA of H. capsulatum per
reaction resulting in a positive PCR were 10 cells and 100 fg, respectively. Detection
of H. capsulatum in clinical specimens revealed that 12 of 649 (1.85%) specimens
were positive by nested PCR. These specimens included 5 concentrated sputum, 5

paraffin embedded tissue and 2 lymph node specimens. Only one lymph node



specimen was positive for H. capsulatum by routine culture method. Five of 12
paraffin embedded tissue specimens of positive GMS staining for fungus suspected H.
capsulatum were positive by nested PCR method. The negative nested PCR results of
those 7 paraffin embedded tissue specimens may be explained by either the effect of
formalin in the process of fixation causing degradation of DNA in such specimens or
those yeast cells seen by GMS staining were not H. capsulatum. Smears of 5
concentrated sputum specimens those were positive by nested PCR also showed small
budding yeasts by PAS staining. Nucleotide Sequencing analyses of PCR products
showed 94 to 99 % identity to the nucleotide sequence of gene encoding M antigen of
Ajellomyces capsulatus.

Comparison between PAS staining and nested PCR for concentrated sputum
specimens showed significantly excellent correlation for the detection of H.
capsulatum. The correlative classification of culture and nested PCR methods for
lymph node and bone marrow specimens was significantly good. However, the
correlative classification of GMS staining and nested PCR method for paraffin
embedded tissue specimens was significantly fair. The nested PCR using Msp primers
was shown to be a sensitive, specific and rapid methods for the detection of H.
capsulatum in clinical specimens. Other than clinical symptoms, direct examination
and culture method, the results of nested PCR may be useful for physicians for the
diagnosis and treatment of histoplasmosis in immunocompromised patients. Early
diagnosis of histoplasmosis by the nested PCR may reduce mortality rate especially in
patient groups at risk for disseminated histoplasmosis.

This method can also be used for the identification and confirmation of

atypical strains of H. capsulatum. The nested PCR may be an alternative useful



vi
method for the diagnosis of histoplasmosis especially for laboratories that lack of the

biosafety level 3 facilities to isolate and identify H. capsulatum.
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