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ABSTRACT

Dengue hemorrhagic fever is an acute infectious disease caused by dengue virus.
Dengue virus infection of human can result in different severity of diseases. The
majority of infected persons are asymptomatic. Some patients develop undifferentiated
fever or dengue fever (DF) without complications. The most serious form of the disease,
dengue hemorrhagic fever (DHF) or dengue shock syndrome (DSS), occurs in a small
fraction of all infected individuals and can result in death. At present, the factor(s) that
determines the clinical outcome of dengue infection is not yet known, but the variation
in virus virulence may be involved. The purpose of this study was to evaluate the

differences of nucleotide sequence of the envelope gene of dengue viruses isolated from
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patients with different grades of DHF. Nine dengue type 2 viruses selected for the study
were isolated by the Armed Forces Research Institute of Medical Sciences from four
patients with DHF and five patients with DSS who resided in a small geographical area
of Bangkok during the 1987 epidemic season. Viruses were grown in C6/36 cells and
their serotype confirmed by an indirect immunofluorescence assay. Viral RNA genome
was extracted from C6/36 culture fluid by phenol/chioroform extraction and was reverse
transcribed to cDNA. This cDNA was amplified in the region of envelope gene by
polymerase chain reaction (PCR) employing Tag DNA polymerase. The PCR product
was separated by agarose gel electrophoresis and purified by glass powder extraction.
Direct sequence analysis of the amplified envelope gene was accomplished by using the
dideoxy chain termination cycle sequencing method. Pairwise comparisons reveal that the
nucleotide sequences of envelope gene of eight dengue viruses that were isolated from
four DHF patients and four DSS patients are almost identical (nucleotide sequence
identity of =98.9%). Analysis of the deduced amino acid sequences indicates that there
is only one amino acid variation among these eight dengue virus strains, On the other
hand, a dengue virus strain that was isolated from a grade IV DSS patient (D87-1421)
differs from the former group by upto 6.1% of the whole envelope gene sequence
(nucleotide sequence identity of <93.9%). Ten and 11 amino acids were found to be
different between D87-1421 and the viruses of the first group. Thus, differences in the
nucleotide and amino acid sequences of envelope gene of dengue type 2 viruses that were
isolated from patients who resided in a small area of Bangkok allow the subdivision of
these viruses into two groups. Similar classification of dengue type 2 viruses has been
proposed previously from the study of the 1980 Bangkok epidemic. Nucleotide sequende
comparisons of the 1987 isolates with those of 1980 epidemic indicate that there are
closer similarities among the corresponding groups of the 1980 and 1987 seasons than
between the two groups of the same year.

In conclusion, it appears that dengue type 2 viruses that are identical or almost
identical in the nucleotide and amino acid sequences of envelope gene are associated with

grades i, II and IIT of DHF. In contrast, a virus strain derived from a grade IV DHF
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patient differs from the first group in both the nucleotide and amino acid sequences.
Further studies may involve the determination of nucleotide and amino acid sequences
of the envelope gene of more grade IV DSS isolates as well as of dengue virus strains
isolated from DF patients in the same epidemic. In addition, the determination of the
differences in nucleotide and amino acid sequences of other regions of dengue virus

genome may also be helpful in our understanding of the pathogenesis of DHF.
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