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Summary

Dengue virus was isolated from 44 clinically suspected cases of dengue fever
by mosquito inoculation technique using Aedes aegypti mosquito in the
department of virology, BSMMU in the year 2000. Identification of dengue
virus was done by direct fluorescent antibody technique using FITC conjugated
anti-dengue monoclonal antibody and serotyping was carried out by indirect
fluorescent antibody technique using serotype specific monoclonal anti-dengue
antibody. The dengue virus isolation rate was 41.9%. The result ofserotyping
revealed circulation of all four serotypes of dengue viruses in Dhaka,
Bangladesh and DEN-3 was the predominant (70.5%) serotype during the
outbreak in 2000. The rate of isolation was higher in patient's serum at an
early stage offever (p<O.OI)and with higher body temperature (p<O.OI).The
rate of isolation was 77.77% in patient's serum collected on the IS\day of
fever, and then the rate gradually declined and lowest (16.6%) on the 5thday
of fever. The mosquito inoculation technique is an easy, economical and
sensitive method for dengue virus isolation and is recommended for routine
virological surveillance in laboratories of Bangladesh where sophisticated
facilities are liinited.

Introduction

Dengue is one of the most important
Arboviral diseases of man due to its high
morbidity, mortality and economic costl.2.It
is an emerging/remerging disease in tropical
and sub tropical regions of the world.
Worldwide an estimated 100 million cases

of dengue fever and over 3.5 million cases
of its complication, dengue haemorrhagic
fever (DHF) and dengue shock syndrome
(DSS) occur annually3.The disease iscaused

by four serotypes of closely related but
antigenic ally distinct dengue viruses4 and
transmitted only by certain species of day
biting Aedes mosquitoes particularly Aedes
aegypti5. The average case fatality rate of
DHF is about 5% in most countries2.The first

outbreak of dengue in Bangladesh was the
'Dacca fever' reported in 19646.7.After that
the magnitude of dengue infection was
unknown in Bangladesh until the outbreak
of dengue in 1999.South East Asia is one of
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the vulnerable areas for DHF epidemics and
nearly 1.3 million dengue cases and 16,188
deaths were reported in between 1985-19968.
Vast majority of these cases were children
less than 15 years2.Recently an outbreak of
DF/ DHF occurred in Bangladesh in 1999
and 2000. During the outbreak in 2000, 5551
cases and 93 deaths were officially reported,
those were diagnosed mostly clinically and
serologically and in 2001 there was also a
small outbreak occurred during which 2430
cases and 44 deaths were officiallyreported9.
Till now virus isolation is the gold standard
for the diagnosis of dengue virus infection.
Virus isolation can be done by mosquito
inoculation 10 and cell culture 11-13. The
mosquito inoculationtechnique has provided
a simple economical and highly sensitive
method for isolationlO,14and identification of

dengueviruses15. This report describesthe
isolation of dengue virus by mosquito
inoculation technique and serotyping by
indirect fluorescent antibody test to establish
the aetiology of the clinically suspected
dengue fever cases. _

Materials and methods

This study was conducted on 105 clinically
suspected cases of dengue fever seeking
treatment and diagnostic facility from
BSMMU during an outbreak in mid June to
December 2000. All patients were enrolled
on the basis of specific selectioncriteria with
fever above 100°Fand within five days from
the onset and of all ages and sexes with any
two or more of the symptoms described in
the case definition of DF and DHF by
WHOI6.Patients with fever more than 5 days
with focal source of infection (eg. RTI, UTI,
meningitis), chronic illness including

tuberculosis, bronchial asthma, congenital
heart disease, renal failure etc. and history
of bleeding tendency since birth were
excluded from the study. With aseptic
precaution 5ml of venous blood was
collected and was immediately transferred
to a sterile vacutainer. After separation, the
serum was transferred to labeled cryo-vials
and preserved at -70°C refrigerator till
inoculated in to the mosquitoes.

Virus isolation was carried out by mosquito
inoculationtechniqueinAedes aegyptilO.One
to five days old adult female Aedes
mosquitoes were selected from freshly
laboratory reared mosquito colony. Each
mosquito was inoculated intra-thoracically
with 0.17/1of patient's serum (1:5 dilutions,
pH_7.4) and fifty mosquitoes were inoculated
for each sample. (Diluents were prepared
with PBS diluents pH-7.4with 0.5% gelatin
and 5% inactivated fetal calf serum).

Inoculated mosquitoes were transferred in to
a plastic drinking glass covered with a piece
of mosquito net and incubated at 30°C:!::2°C
with 75-85% humidity for 14 days and fed
with 10%sugar solution.The survivorswere
killed by keeping the plastic glass in deep
fridge for 10minutes.The head ofthe freshly
killed mosquitoes was dissected along with
salivary glands and head squash was
prepared on a glass slide with the help of
silicon-coated cover slip. The presence of
viral antigen (virus isolate) was detected by
direct fluorescent antibody techniquel5using
FITC conjugated monoclonal anti-dengue
antibody (Kindly provided by Mr. Ichiro
Kurane, NIID, Japan). Serotyping of the
isolated viruses was carried out according to
Henchal et al (1983) by indirect fluorescent

105



Bangladesh Med. Res. Counc. Bull

antibody technique on the head squash of
mosquitoes using serotype specific
monoclonal anti-dengue antibody (Kindly
providedby Dr.VorndamVance,CDC, USA)
and FITC conjugated goat anti mouse IgG17.

The numerical data obtained from the study
were analyzed and data were expressed in
frequency, percentage, mean and standard
deviationas applicable.Comparisonbetween
groups was done by student's 't' test and Chi-
square test as applicable. Data were analysed
by using computer based SPSS programme.
Probability less than 0.05 were considered
as significant.

Results

Clinically diagnosed 105 cases of dengue
fever were studied by virus isolation
employing mosquito inoculation technique
in the department of virology, BSMMU,
Dhaka, Bangladesh during June-December,
2000. Dengue viruses were isolated froQ1the
serum of 44(41.9%) clinically suspected
dengue patients. The age of the study
population was ranged from 2-70 years and
the mean age was (28.7:t12.7) years. Most
(39%) of the patients were adult and in the
age group of 20-29 years (Table-I).

'Table-I: Age-Sex distribution of the patients

Age in Sex Total
years Male n(%) Female n(%) n (%)

<10 5(7.9) 2(4.8) 7(6.7)
10-19 5(7.9) 6(14.3) 11(10.5)
20-29 27(42.9) 14(33.3) 41(39.0)
30-39 16(25.5) 9(21.4) 25(23.8)
40-49 6(9.5) 7(16.7) 13(12.4)
50+ 4(6.3) 4(9.5) 8(7.6)

63(60.0) 42(40.0) 105(100.0)

Mearrl:SD28.3:!::12.0 29.3:!::13.8 28.7:!::12.7

December 2002

Ofthem, sixty three (60%) male patients and
42(40%) were female patients. There was no
statistically significant mean age difference
between male and female patients. All four
serotypes of dengue viruses were isolated
from patients of Dhaka city during the study
period and DEN-3 was the predominant
(70.5%) serotype isolated from sera of 31
patients (Fig-I).

DEN4

31(70.5%)8.DEN-3
~o
~DEN-2

DEN-1

20

Frequency

Fig-I: Serotypes of isolated dengue viruses

(n=44 )from clinically diagnosed cases of

dengue feveer.

o 10 30 40

Isolation rate of dengue virus by mosquito
inoculation from serum of the patients
collected within 1sl to 51hdays from the onset
of fever showed that the rate of isolation of

dengue virus was higher (77.77%) in
patient's serumcollectedon the 1sl day of
fever. It decreased from second day onward.
The rate of virus isolation was least in sera

collected on the Sibday and virus was isolated
only from serum of 5( 16.6%) patients on the
Sibday of fever. Though the rate of isolation
on the 3rd and 41bday has shown a little

deviation from the consistent decreasing
pattern, the decreasing rate of isolation was
statistically significant (p< 0.01) (Table-II).

The dengue virus isolation was inversely
proportional with the duration of fever
(Table-III). The shorter the duration of fever
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the higher the isolation rate. The mean
number of days from the onset of pyrexia
was significantly lower (3.05:t1.2 days) in
44 patients from whom virus was isolated
than in 61 patients .(3.79:t1.2 days) from
whom virus could not be isolated (p<0.0l).
Virus isolation rate was significantly higher
in patients who had higher body temperature
(p<O.OI).The mean body temperature was
higher (101.97°F:t1.2°F) among the 44
patients from whom the virus was isolated
than the mean body temperature
(l01.11°F:t1.2°F) of61 patients from whom
the virus was not isolated (Table-IV).

Table-II: Isolation rate of dengue virus by
mosquito inoculation technique by day offever.

Day of fever No.of Mosquito Mosquito
at which the cases Positive Negative
virus was isolated n (%) n(%)

Table-IV: Distribution of virus isolation by
mosquito inoculation with body
temperature (n=105)

Discussion

The most affected age group in the present
study was adult. Inhighly endemic areas like
Thailand, Myanmar, Philippineschildren are
the major affected age group2.This situation
differs with that age incidence and may be'
due to the absence of large out breaks of
dengue for a long period after 1964 and a
very low transmission of dengue occurred
probably due to low density of vector
population. An entomological ovitrap survey
was carried out in 1983-84 in Dhaka City
where the average number of Ae aegypti and
Ae albopictus mosquitoes per trap were 4.6
and 9.4respectivelyindicatingthe low vector
densityl8.Another vector survey was carried
out in 1997 in both Dhaka and Chittagong

indicating the increased density of the vector
population in Dhaka city where Breteau
index was 30.8. As the Breteau index more
than 20 is considered as the risk level for the

transmission of dengue19,the index 30.8 in
Dhaka was well above the risk level for

dengue virus transmission by the vector
mosquitoes. Jannat also reported similar
increased Breteau index in Dhaka city of

Bangladesh20. A number of clinically
diagnosed and serologicallyconfirmed cases
reported in 1999,also correlate the increased
vector density21,22.There was no significant
sex difference in the present study (p>0.05)
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1stday 9 7(77.77) 2(22.23)

2ndday 15 6(40.0) 9(60.0)

3rdday 28 14(50.0) 14(50.0)

41hday 23 12(52.7) 11(47.83)

5thday 30 5(16.7) 25(83.3)

Total 105 44(41.9) 61(58.1)

p=O.OO6

Table-III: Dengue virus isolation by mosquito
inoculation and day offever(n=105)

Characteristics n Mean SD Range
days of
fever

Virus isolation

by mosquito
inoculation
Positive 44 3.05 1.2 1-5

Negative 61 3.79 1.2 1-5-
p=O.OO3

Virusisolation n Meanbody SO Range
bymosquito temperature
inoculation in F

Positive 44 101.97 1.2 100.0-104.0

Negative 61 101.11 1.4 100.0-104.0
-

p=O.OO2
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though males are affected a little more
(58.8%) than females (41.2%). A little
increased incidence of dengue infection in
female was observed in some places though
there was no significant sex difference in
most .instances23.24.In a few studies, males
were found affected more than females25.26.

In acute stage sera virus was isolated from
44(41.9%) patients out of 105in the present
study. Various rate of virus isolation was
reported in different studies. Virus isolation
rate was 32% in central Java, Indonesia
during an epidemic ofDEN-3 in 197827,34%
in Jakarta, Indonesia in 1975-197828and
33.3% in Pacific Island Kingdom of Tonga
in 1974during an epidemic ofDEN-229using
mosquito inoculation technique.A lower rate
of virus isolationin comparisonto the present
study was also reported from Cambodia
(20%)30andAfrica (15.15%)31.Veryhigh rate
of virus isolation by mosquito inoculation
was reported from Thailand (98%)32and in
Indonesia (68%) in 197633.They explained
this higher rate of isolation, as all the sera
were collected from patients at a very early
febrile period and most of the patients had
primary infection. The relatively low virus
isolation rate by mosquito inoculation
technique in the present study in patients,
who attended hospital late in pyrexia, was
perhaps due to drop of viraemia in the later
part of pyrexia. Similar report is available
from another study25.Besides this, decrease
of viral concentration in the specimen due
to repeated freeze thawing was also
reported6.

.
When the 44 isolates were typed in our study,
31(70.5%) were found to be DEN-3. There
were 6(13.6%) DEN-I, 3(6.8%) DEN-2 and

December 2002

4(9.09%) were found to be DEN-4. This

indicates that all 4 serotypes of dengue
viruses were circulating in Dhaka city with
majorprevalenceofDEN-3. A similarpattern
of dengue serotypes was reported in 1998
from Chittagong (a city situated 200 km
away from Dhaka) except that DEN-l was
not detected in their series34.The presence
of DEN-3 in Dhaka city was also reported
by virus isolation and by serological studies
in samples collected during "Dacca fever"
in 19646.7.A recent study by PCR analysis
of serum from the suspected dengue fever
cases also indicate the presence of DEN-3,
DEN-2 and DEN-4 during the outbreak'in
200035.A serological survey was carried out
among school children of Dhaka city in
1982-1983 where out of 2465 samples, 278
were serologically positive against DEN-118.
Another study in 1980, the presence of DEN-
1 was reported in Dhaka36. These findings

were in agr~ement with the presence ofDEN-
1 in Dhaka city in the present study.
According to WHO, 1999 Bangladesh was
categorized in to 'B' category as an endemic
country where DHF is an emergent disease

and multiple virus serotypes co-circulating8.

It was found during the present study that
virus isolation rate was higher in specimens
collected during earlier part of fever. Posi-
tive result was obtained in 7(77 .7%) out of 9

sera collected in the 1st day of fever and the
isolation rate declined gradually along with
the passing of time of blood collection. The
similar report was published from the stud-
ies done in Central Java, Indonesia27.

It was found that the mean body temperature
(101.97:t1.2°F) was significantly higher in
patients from whom virus was isolated than
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that (101.1l:t 1.1OF) of those from whom
virus could not be isolated (p<0.01). Dengue
viremia, which can be detected by virus
isolation, was associated with the higher
body temperature at the time of specimen
collection. A report from Cambodia revealed
that at higher (100°F)mean body temperature
virus was isolated more from patient's sera
than lower mean temperature (99°F) when
virus was not isolated30.Similar correlation

between higher body temperature and
viraemia was reported from Thailand37.

As some strains of dengue viruses are more
important for producing DHF, circulation of
all 4 serotypes of dengue viruses created a
great threat of DHF epidemic to the
unprepared Bangladeshi population. In
Thailand DEN-2 was associated more with

severity of diseases37.Similarwas also found
in BraziPs and in Cuba39.In a study DEN-3
was responsible for 70% of fatal cases in
Indonesia where all 4 serotypeswere isolated
form fatal cases40.In the present study,DEN-
3 was also the predominant serotype and
perhaps the most virulent serotype circulated
during the study period. Thus in conclusion
the present study established that there is
the circulation of all four serotypes of
dengue viruses in Dhaka and the recent
outbreaks ofDHF necessitate the large-scale
study for identification of genotypes of
dengueviruses and other risk factors for DHF
in Bangladesh.
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