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Abstract

Dengue Fever and Dengue Hemorrhagic Fever (DHF) stands as the principal cause of prolonged illness
and death among individuals of all age groups. The screening of mosquitoes from risk areas and the
identification of virus types present can offer crucial epidemiological insights regarding the potential
risk of DHF. Therefore, to prove this an investigation was carried out on various dengue virus types
present within field-collected Aedes mosquitoes in the urban, rural and peri-urban areas of Jodhpur,
Rajasthan, India. Adult Aedes mosquitoes were captured from human residences and outskirts.
Individual mosquitoes were subjected to Indirect Fluorescence Antibody Test (IFAT). The virus isolation
studies from the Aedes aegypti of peri-urban foci of Jodhpur district have shown maximum presence
of DEN-1 and DEN-3 types and none of the mosquitoes positive for DEN-4. On the other hand, from
the same settings Aedes vittatus showed DEN-1, 2 and 3 in maximum proportion whereas, DEN-4 virus
type, like Aedes aegypti, showed least presence in Aedes vittatus mosquitoes also. Samples combined
for all the settings showed that of total 450 mosquitoes screened for dengue antigens, the maximum
percentage (36.6%) of DEN-3 type was observed followed by DEN-2 (28.5%), DEN-1 (18.7%) and least
in the case of DEN-4 (16.0%). In the arid regions of Jodhpur, where people tend to store domestic
water excessively and for extended periods, current findings regarding the presence of all four types
of dengue viruses could significantly impact the understanding the risk factors associated with the
occurrence of DHF in the area.
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INTRODUCTION

Dengue hemorrhagic fever (DHF)
constitutes the predominant etiology of persistent
morbidity and mortality in human cases of dengue
within endemic regions of Rajasthan.'? In order
to assess the probability of Dengue Hemorrhagic
Fever (DHF) occurrence and to create specialized
preventive strategies, it is imperative to pinpoint
the specific areas where multiple dengue virus
strains are actively circulating in an endemic
environment. Analysing the mosquitoes within
a particular location and characterizing the viral
strains they harbor could serve as an effective
method. Also, different loci’s contribute to
the occurrence of Dengue in a particular area.

Recognizing that the presence of
multiple dengue virus strains within the existing
vector population could represent a substantial
risk factor for the potential occurrence of
Dengue Hemorrhagic Fever (DHF),? we initiated
a comprehensive investigation into viral typing
of mosquito samples of Aedes aegypti and Aedes
vittatus. The systematic examination of mosquitoes
obtained from regions with a high incidence
of the disease, along with the subsequent
identification of the virus, can offer substantial
epidemiological insights into the potential risk of
Dengue Hemorrhagic Fever (DHF).*® Due to the
prevalent issue of water scarcity and inconsistent

water provision within the majority of arid districts
in this state, individuals tend to store domestic
water. This practice establishes a year-round
habitat for the domestic breeding of the dengue
vector, Ae. aegypti, consequently facilitating the
persistence of the dengue virus.”® We conducted
a research investigation to characterize various
dengue virus serotypes present in Aedes aegypti
and Aedes vittatus mosquitoes collected from
different settings of Jodhpur district in Rajasthan,
India, where dengue is endemic.

MATERIALS AND METHODS

Collection of mosquitoes from study areas
Adult Aedes mosquitoes were captured
from human dwellings in urban and rural regions, as
well as from tree holes in peri-urban environments.
These field-acquired adult mosquitoes were then
transported to the laboratory of Desert Medicine
Research Centre, Jodhpur (present National
Institute For Implementation Research On Non-
Communicable Diseases, Jodhpur), where they
were housed in barraud cages under controlled
conditions of approximately 25 °C ambient
temperature and a relative humidity level of 60-
70%. Subsequently, the mosquitoes were provided
with a 4% glucose solution for sustenance and
were observed in the laboratory for a period of
3-4 days following their collection from the field.

Total Aedes species

in Jodhpur setting

DENHL DEN-2 DEN-3 DEN4
O Positive for Types 21 32 41 18
B Total Positive 112 112 112 112
0 Total fested 450 450 450 450

Figure 1. Pooled data of presence of DEN-1, 2, 3 & 4 virus types in mosquito samples of Jodhpur

Journal of Pure and Applied Microbiology

471

www.microbiologyjournal.org



Chouhan et al | J Pure Appl Microbiol. 2025;19(1):470-475. https://doi.org/10.22207/JPAM.19.1.37

Dengue virus typing

Wild-caught adult female mosquitoes
were subjected to an Indirect Fluorescence
Antibody Test (IFAT) following blood digestion. The
presence of the virus was assessed individually in
each mosquito. The head of each tested mosquito
was carefully dissected and divided into four
segments, with each segment being processed
into a spot squash by applying pressure on a slide

Total Aedes aegypti
in Jodhpur setting

through coverslip. In the testing process, specific
Dengue (DEN) monoclonal antibodies (MABs)
for types 1, 2, 3, and 4, commercially obtained
from Fitzgerald in Germany, were applied to each
segment of the head squash. The segment of the
head squash that exhibited a positive reaction
in the Indirect Fluorescence Antibody (IFA) test
against a particular type of monoclonal antibody
(DEN-1, 2, 3, or 4) was recorded as containing

DEN-1 DEN-2
O Positive for Types 12 15 27 13
B Total Positive 67 67 67 67
@ Total tested 299 299 299 299

Figure 2. Presence of DEN-1, 2, 3 & 4 virus types in mosquito samples of Aedes aegypti of Jodhpur

Total Aedes vittatus
in Jodhpur setting

DEN-1 DEN-2 DEN-3 DEN-4
O Positive for Types 9 17 14 5
B Total Positive 45 45 45 45
[ Total tested 151 151 151 151

Figure 3. Presence of DEN-1, 2, 3 & 4 virus types in mosquito samples of Aedes vittatus of Jodhpur
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that specific dengue type. To visualize the
presence of the virus as fluorescence, Fluorescein
Isothiocyanate (FITC) obtained from M/s Sigma,
USA was used and detection of the virus was
observed using a Fluorescence Microscope model
BH2 RFL1 PM 10 ADS, (OLYMPUS, Japan).

Aedes aegypti in urban setting

RESULTS

The IFA test conducted for the 450
mosquitoes collected from the urban, peri-urban
and rural foci’s showed positivity in 112 of them
(Figure 1-5). This contributed to 24.88% of the
total examined. These were tested using the

DEN-1 DEN-2 DEN-3 DEN-4
O Positive for Types 9 14 24 13
@ Total Positive 60 60 60 60
@ Total tested 251 251 251 251

Figure 4. Presence of DEN-1, 2, 3 & 4 virus types in mosquito samples of Aedes aegypti in urban setting of Jodhpur

Aedes aegypti in
peri-urban setting

O Positive for Types 2 1 2 0
H Total Positive 5 5 5| 5
E Total tested 28 28 28 28

Figure 5. Presence of DEN-1, 2, 3 & 4 virus types in mosquito samples of Aedes aegypti in peri-urban settings of

Jodhpur
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40.00

2
15
17
32

60.00
17.91
20.00
18.75

3
12
9
21

6.94
22.40
29.80
24.88

Ae. vittatus
Ae. aegypti
Ae. vittatus

19.40
11.11
16.07

13
5
18

40.29

22.38
37.77
28.57

67
45

299
151
450

Total

31.11

14
41

36.60

112

Grand total

Positive

* tve =

monoclonal antibodies against all the four strains.
All the three species were seen to be present in
the peri-urban foci while in the rural and urban
foci Aedes aegypti and Aedes vittatus were seen.
In the urban foci, of the total 251 Aedes aegypti
mosquitoes assayed, 60 (23.90%) were seen to
be positive for carrying dengue virus. Of them,
maximum positivity was found for DEN-3, followed
by DEN-2, DEN-4 and DEN-1. The mosquitoes
found positive for DEN-3 accounted 40% (60) of
the total positivity while others were 21.66% for
DEN-2, 23.33% for DEN-4 and 15.00% for DEN-1.
Similarly, in the urban foci, two Aedes vittatus were
also found, but both were seen to be negative for
virus transmission.

From rural areas, a total of 20 Aedes
aegypti mosquitoes were screened of which, 2
(10.0%) were found infected. Both the infected
mosquitoes showed DEN-1 and DEN-3 each (50%)
(Table). From the same settings, 72 Aedes vittatus
mosquitoes were also examined for the presence
of dengue antigen of which 3 mosquitoes showed
DEN-1 type (60%) and 2 showed DEN-2 type (40%).
None of the mosquitoes screened showed DEN-3
and DEN-4 antigens from this setting.

From peri-urban foci, a total of 28
Aedes aegypti mosquitoes were collected and
subjected to IFAT. Out of these only 5 (17.8%) were
positive for dengue virus antigen. Of this stock,
2 (40.0%) mosquitoes were positive for
DEN-1, 1 (20.0%) were found positive for DEN-2,
2 (40.0%) were found positive for DEN-3. The
maximum percentage of mosquito infection
(40.0%) was found for DEN-1 and DEN-3 types and
minimum (20.0%) was observed for DEN-2 type.
None of the Aedes aegypti species showed dengue
virus antigen for DEN-4 when examined through
IFA Test (Table).

From peri-urban foci, 77 Aedes vittatus
were subjected to IFA Test of which 40 (51.9%)
were positive for dengue antigen. Of this stock,
6 (15.0%) mosquitoes were positive for DEN-1,
15 (37. 5%) were found positive for DEN-2,
14 (35.0%) were found positive for DEN-3 and
5 (12.5%) were found positive for DEN-4. The
maximum percentage of mosquito infection
(37.5%) was found for DEN-2 followed by
35.0% for DEN-3 type, and minimum (12.5%) was
observed for DEN-4 type (Table).
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DISCUSSION

In the current investigation, mosquito
infections were identified based on the presence of
positive fluorescence in the Indirect Fluorescence
Antibody (IFA) test. The arid regions of Jodhpur,
Rajasthan, India is characterized by a prevalent
practice of prolonged and excessive storage of
domestic water.!® The current findings regarding
the detection of all four types of the dengue virus
(DEN) in field-collected Ae. aegypti mosquitoes
thus holds significant implications for the potential
emergence of Dengue Hemorrhagic Fever (DHF)
in the area.

CONCLUSION

Typing of virus types among field
collected mosquito samples is a new initiation
undertaken by us. Surveillance of mosquitoes
carrying natural infection of dengue virus and its
utility as the predictor of infection is relatively
newer area of research on dengue viruses.
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