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ABSTRACT

Human cytomegalovirus (HCMV) infection is a major cause of severe retinitis in
AIDS patients and plays a predominate role in the mortality and morbidity of organ transplant
recipients. According to the difficulty of HCMV culture procedure and the poor diagnostic
efficiency of serology methods, the Polymerase Chain Reaction (PCR) is well suited for the
diagnosis of HCMV infection. The attempt to establish an In-House nested PCR technique, which
provides a sensitive, specific and cost saving method for the detection of HCMV DNA was
achieved. A duplex nested PCR assay was developed for detecting the HCMV MIE gene
fragment and human beta-globin gene. The HCMV standard control was prepared by the gene
cloning technique, which allowed unlimited production of the HCMV MIE gene fragment. In the
optimization process, adjustments were made to the critical PCR conditions: the concentration of
primers, dNTP and MgCl,, annealing time, annealing temperature, and DNA target ratio. A
comparison of PCR product detection methods between the dot blot hybridization assay and a
simple ethidium bromide staining, both methods showed a similar sensitivity. Under optimal
conditions, 10° copies of HCMV DNA and 20 ng of human genomic DNA were the lowest

concentrations detected by the optimized first round PCR. A 10-copy minimum of HCMV DNA



could be detected by the optimized duplex nested PCR, which is 10 times more sensitive than the
conventional PCR. In the diagnosis of HCMV retinitis, a total of 74 ocular samples from 13
HCMYV suspected retinitis and 13 control patients were studied. Ocular samples (vitreous humor,
aqueous humor, conjunctiva scraping) from each patient were tested for HCMV DNA by both the
conventional and optimized duplex nested PCR. Vitreous humor proved to be the best specimen,
in which HCMV DNA could be detected by both conventional and optimized PCR in 12 of 13
(92.3%) retinitis patients. The percentage of HCMV DNA positive in aqueous humor and
conjunctiva scraping by conventional and optimized PCR were 58.3% / 8.3% and 83.3% / 58.3%,
respectively. Aqueous humor could replace vitreous humor (p>0.05) only when the optimized
PCR was used. Conjunctiva scraping was not suitable as a specimen for detecting HCMV DNA.
This optimized PCR method showed 100% specificity for the diagnosis of HCMV retinitis, as
none of the samples from the control patients gave a positive result. In monitoring renal
transplantation patients, the detection of HCMV DNA in peripheral blood mononuclear cells
(PBMCs) and plasma was performed in 4 donors before transplantation and 11 recipients at 2-
week intervals for a total of 8 weeks. The detection of HCMV DNA appeared to be useful in
screening for a qualified donor, as one recipient, who received a kidney from a PBMCs HCMV
DNA positive donor, developed a sign of HCMV reactivation earlier than the others. At 2, 4, 6
and 8 weeks after transplantation, the increasing positive rate of HCMV DNA in PBMCs (43, 73,
90, 86%) and plasma (14, 36, 70, 86%) were observed. Anti-HCMV IgM was detected in only 1
recipient, who experienced the primary infection after transplantation. No symptom related to
HCMYV disease was observed in any of the recipients. The use of the beta-globin gene primer was
absolutely successful in PBMCs extracted samples, but 1 vitreous humor and no plasma extracted
samples showed positive results for the beta-globin gene amplification. Therefore, further study

to improve the sensitivity of the beta-globin gene amplification is needed.
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