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Introduction

Dengue is a mosquito-borne viral disease of the
21% Century and is considered as an important threat to
public health and ends up in significant socio-economic
encumbrance in an oversized range of tropical, semi
tropic, and temperate regions of the world [1], [2].
Approximately, around 100 million dengue cases are
reported and over 390 million people have a probability
of infection worldwide every year [3]. The causal
agency of dengue virus (DENV) belongs to family of
virus known as Flaviviridae and genus Flavivirus, four
antis genetically distinct serotype is (DENV1, DENV2,
DENV3, DENV4) and five recognized serotypes (DENV
5) characterized by neutralization assays [4], [5]. These
viruses are transferred by female Aedes (Ae.) mosquito
(Diptera: Culicidae) particularly. Aegypti (Linnaeus) and
to a lesser extent Aedes albopictus (Skuse) that benefits
from human blood. These mosquitos gain access to
human blood indoors and outdoors throughout dawn to

Abstract

BACKGROUND: Dengue fever is ranked by the World Health Organization as the most critical mosquito-borne viral
disease, globally. More than 40% of the world’s population, in more than 100 countries are at risk of dengue infection.

AIM: The objective of this study was to determine the prevalence of dengue virus (DENV) genotypes and serotypes
during disease outbreak 2020 in Port Sudan State, eastern Sudan.

METHODS: This study was a descriptive cross-sectional study conducted at Eastern Sudan (Port Sudan state).
Three hundred and eighty serum samples were collected from febrile patients including any individual aged =5 years
old and excluded all patients suffering from Tuberculosis, rheumatoid arthritis was excluded and those who have a
history of travailing to an endemic area within the past 2 weeks. Reverse transcription polymerase chain reaction
(RT-PCR) assays were used to amplify a fragment of the viral polyprotein gene. The PCR products of the amplified
viral polyprotein gene were purified, and partial sequences were generated and used to confirm the specificity of
DENV sequences and to identify the virus serotype. Data analysis was performed using Statistical Package for
Social Sciences (SPSS, version 23.0).

RESULTS: Infection was confirmed in 27.9% in 106 samples out of 380 sampled sera, using DENVenzyme-linked
immunoassay assay. The detection of DENV RNA was made possible using group-specific RT-PCR assay. The virus
was DENV serotype 3 (DENV-3) serotype-specific RT-PCR assay.

CONCLUSION: The findings of this study indicate that DENV-3 of DENV is circulating and we did not detected DEN-
1, 2 and DEN-4 in outbreak in eastern Sudan during the year 2020.

nightfall and may be found in tropical and subtropical
regions, significantly dominant in urban surroundings
and spreading out to rural areas. These mosquitoes
may also transmit chikungunya, Zika infection, and
yellow fever [6], [7]. Dengue is complex and complicated
disease with clinical sickness, clinically classified as
mild to severe including undifferentiated fever, dengue
fever (DF), dengue hemorrhagic fever (DHF), DF shock
syndrome (DSS), and extended DF syndrome [1]. DF
may be a terrible, flu-like disease that distresses babies,
young kids, adults and rarely causes death. DF should
be doubted with high fever (40°C) followed by these
signs: severe headache, joint and muscle discomfort,
swollen glands nausea, pain behind the eyes, and
vomiting. When 4-10 days’ bite from associate infected
mosquito symptoms usually appeared and lasted for
2—7 days. However, DHF and DSS are a lot of severe
and presumably deadly forms with symptoms such
as plasma leaking, respiratory distress, and severe
abdominal pain [1], [8]. The lack of rapid and accurate
diagnosis and unavailability of detailed analysis of
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DENV outbreak in most African countries have resulted
in limited information related to the true disease burden
and economic impact of the disease Investigations
into DENV incidence in Sudan have produced variable
results, presumably due to geographic, temporal, and
methodological differences [9]. In Sudan, very little
information is available about the circulating serotypes
and associated genotypes. The serological surveys
constitute the bulk of the research conducted on the
epidemiology of the disease The present study was
conducted to determine the prevalence of DENV
genotypes and serotypes during disease outbreak 2020
in Port Sudan State, Eastern Sudan.

Methods

This cross-sectional study was carried out
to determine DENV antibodies status in Red Sea
state, DENV antibody test was done for each sample.
The blood samples were collected and tested for
(DENV) immunoglobulin M by using enzyme-linked
immunoassay (ELISA). 380 serum samples were
collected during the outbreak from residents of Port
Sudan State. After the patient’'s consent form was
signed three ml of venous blood was collected from
patients in a plain container and allowed to clot at room
temperature. Then, the samples were centrifuged, and
serum was separated in a sterile container and stored
at —20°C until analysis. ELISA was used to detect
DENYV in acute-phase sera sampled during the disease
outbreak [10]. Reverse transcription-polymerase chain
reaction (RT-PCR) assays were used to amplify a
fragment of the viral polyprotein gene. The PCR products
of the viral polyprotein gene were purified, and partial
sequences were generated and used to confirm the
specificity of DENV sequences and to identify the virus
serotype. Data analysis was performed using Statistical
Package for Social Sciences (SPSS, version 23.0)
The statistical analysis of data was done using mean,
standard deviation, the result was presented in form of
tables and figures. A p-value and p-value for all study
results of <0.05 were considered significant for all study
results.

DENYV detection

Virus detection and identification were almost
exclusively based on detection of DENV by ELISA assay
and identification of the viral genome by conventional
RT-PCR amplification assay.

Viral nucleic acid extraction

The QlAamp extraction kit (QlAamp, Hamburg,
Germany) was used to extract viral nucleic acids.

RNAs were extracted from infected patient sera as per
manufacturer’s instructions We quantify the samples
to make sure that they contain adequate RNA before
application of RT-PCR and subsequent sequencing.
RNA extracts were then kept at —20°C until used for
PCR amplification. Five pl of nucleic acid was used for
RT-PCR amplification.

Serotype-specific RT-PCR assay for
identification DENV

The semi-nested serotype-specific RT-PCR
assay for identification DENV RNAwas performed using
the same forward primer D1 and an internal reverse
primer T3 to amplify a 290- bp PCR product of the same
CprM region of the viral polyprotein gene. The thermal
cycling profiles for the serotype-specific RT-PCR
assay were performed basically as described by Chien
et al. [11]. Details of the universal primers employed for
amplification of DENV serogroup and serotype-specific
PCR products are summarized in (Table 1).

Table 1: Sequence of primers for different serotypes of dengue
virus

Primer  Sequence PCR product

D1 5-TCAATATGCTGAAACGCGCGAGAAACCG-3'  511bp

D2 5-TTGCACCAACAGTCAATGTCTTCAGGTTC-3'

TS1 5-CGTCTCAGTGATCCGGGGG-3' 482 (Dl and TS1) DENV-1

TS2 5-CGCCACAAGGGCCATGAACAG-3'
TS3 5-TAACATCATCATGAGACAGAGC-3'
TS4 5-CTCTGTTGTCTTAAACAAGAGA-3'
DENV: Dengue virus.

119 (Dl and TS2) DENV-2
290 (DI and TS3) DENV-3
392 (DI and TS4) DENV-4

Phylogenetic analysis

The sequences were aligned using Molecular
Evolutionary Genetics Analysis software version 7.0. The
phylogenetic tree was constructed using the Maximum
likelihood statistical method based on the Tamura-Nei
model [12]. The GenBank accession numbers, the
country of origin and the date of isolation were given for
each virus isolate when available. Bootstrap analysis of
1000 replicates was applied, and values were given at
relevant nodes of the constructed tree.

Results and Discussion

Infection was confirmed in 27.9% in
106 samples out of 380 sampled sera, Using DENV-
ELISA assay. The detection of DENV RNA was made
possible using group-specific RT-PCR assay. The
virus was serotyped as DENV serotype 3 (DENV3)
using DENV serotype-specific RT-PCR assay. DENV
transmission among the human population in Sudan
was first recognized in 1986 when an outbreak of
the disease occurred in the Red Sea State, eastern
Sudan [13]. Currently, DENV is spreading widely to
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the western and central Sudan, but the eastern part of
the country is endemic with the disease [14], [15], [16].
There are few studies conducted among molecular
characterization of DENV. Ina previous report, DENV-2
was reported as an etiological agent of a disease
outbreak in Kassala State, 2017. Phylogenetic analysis
revealed that the isolated virus sequences belong to the
cosmopolitan genotype of DENV-2 [17]. DENV-1 and
DENV-3 have been reported in the Red Sea State and in
the Darfur region of Western Sudan but no information
is available about the molecular characterization of
the isolated viruses. Our findings agree with study
conducted by Mawahib et al., conducted during
outbreak in Eastern Sudan, 2019 and they confirmed
that genotype Ill of DENV-3 was associated with
the disease outbreak in eastern Sudan, 2019 [18].
However, in the present study, DENV-3 (27.9%) was
found to be the most prevalent serotype that causes DF
and agree with many reports out of Sudan. There are
many researches also conducted over the world and
concluded that the DENV-3 was the leading serotype
in Dehli, India, and Pakistan [19]. Furthermore, some
reports showed that the DENV-1, DENV-2, and
DENV-3 have been the predominant serotypes of
DENV in the Middle East, particularly Saudi Arabia
and Yemen [20]. Furthermore, our finding, similar to
another retrospective study undertaken to investigate
the circulating DENV serotypes and genotypes in India
in 2018, reported that the DENV-3 was more common
in Western and Northern India. DENV-3 emerged as
the dominant serotype in Maharashtra in 2017, and
this continued in 2018 [21]. During the current study,
we did not detect DEN-1, 2 and DEN-4 in outbreak in
eastern Sudan during the year 2020, the small number
of samples tested from in the current study may be one
of the reasons for the lack of detection of other types.

Conclusion

The findings of this study indicate that
DENV-3 was circulating, and we did not detect
DEN-1, 2 and DEN-4 in outbreak in eastern Sudan
during the year 2020. Further studies are needed
to on co-circulation of multiple DENV serotypes and
associated genotypes in this area of endemicity would
be necessary to identify which factor or factors are
responsible for the DENV outbreaks in Port-Sudan.
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