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ABSTRACT
Dengue viral infection has been threatened to almost all Pakistanis and its reemergence in last few years has posed a major health challenge to the health
policy makers of Pakistan. Peoples are well aware now on how to control dengue
viral infection. Its first epidemic attack claims the lives of more than 300 peoples
and more than 15000 persons were infected with viral infection in one year. In
spite of taking national and international control measures, the threat of this
breakout still exists. Since 2011, its molecular and cellular pathology was
ignored in academic levels and it can be considered that by understanding the
exact cellular and molecular pathology of dengue viral infection, this threat can
be reduced to the lowest level.
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Dengue viral (DENV) infection is a well-known
and threatening viral borne diseases in Pakistan.
The one of the Pakistani metropolitan, Lahore was
severely infected with this epidemics in 2011
causing mortality of nearly 300 patients and
prevalence of upto 20,000. A lot of efforts were
done to control this epidemics but threat is still
remained and government is trying to take control
in future eruption (1, 2). Dengue viral infections is
a viral borne diseases affecting more than 100
million individuals every year around the world
(3). The infection arises from mild to severe due to
the loss of intravascular fluid, termed as dengue
haemorrhagic fever (DHF). A number of efforts

have been done in characterizing its pathological
mechanism which is still unknown but it has been
defined that virological and immunopathological
factors are important in its pathology (4). It remains a
major global health concern for decades as its still
very rare information is available about the
pathogenesis of DENV infection which is classified
into four categories, i) sub-clinical infection, ii)
dengue fever, iii) dengue hemorrhagic fever (DHF)
and eventually iv) dengue shock syndrome (DSS) (3,
5). Cell based studies describing cellular modulation
has could be a major determinant severity of dengue
viral pathogenesis and the molecular factors involved
in it to design a precise treatment strategy (6). In this
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interspread with a dense network of capillaries. In
addition to keratinocytes, langerhans cells and
dendritic cells are also found in thin and thick part of
epidermis, respectively. These cells are the first
encounters of viral deposition and start activation of
defensive mechanisms via increasing interactions
among them (7). Morphological studies of these skin
cells in dengue infected area could be a valuable tool
of very early detection of viral infection.

A: No. of Dengue Registered Cases/10 years

B: Tropical and sub-tropical regions infected with
dengue virus

Figure 1: Increase in Dengue viral infections and
infected regions in last 5 decades (Data and picture
source, WHO).
review, we have reviewed and described what
happens at cellular level when a dengue viral
invade the human body, what its molecular
mechanisms are and how it can be treated as a
precision medicinal approach.
Molecular Basis of Viral Infection
Dengue disease is an infectious viral diseases
caused by the dengue virus introduced in host by
the bite of mosquitoes carrying these viruses.
When the mosquitos bite the human skin, the outer
highly keratinized epidermis containing several
layers of keratinocytes act as a physical barrier as
a part of innate immunity which is highly
www.genesandcells.com

Deposited dengue viruses inside the skin epidermis,
start binding and entering to the Langerhans cells.
The exact mechanism of viral binding and entrance is
unknown but it has been explained that DC-SIGN (ctype lectins), CLEC5A and mannose receptor are the
main surface proteins of Langerhans cells which
interact with the viral proteins and DC-SIGN act as
the main entrance point for viruses to enter in the
Langerhans cells (8, 9). When these dendritic cells
reach to the lymph nodes, the endoplasmic reticulum
of these cells translate the viral genome into
membrane-bounded
vesicles
and
cellular
translational machinery start translating these
genomic components into proteins and new immature
viral particles start synthesising there which get
matured when reaches to the Golgi’s bodies where
they get final modifications and mature virus particles
released from the cells via exocytosis following lysis
of cell. These released cells now are ready to attack
other
white
blood
cells
such
as
monocytes/macrophages and start causing host
infections (8). The infection is directly related to the
severity of disease. It has been hypothesized that of
antibody-dependent enhancement (ADE) could be a
mechanism of infection that places people at risk of
dengue hemorrhagic fever (DHF) and dengue shock
syndrome (DSS). How this enhancement happens is
not clear now but it is suggested that poor ingestion
of viruses by WBC for destruction is the reason that
ADE happens and cells start replicating viral particles
and increasing the severity of diseases leading to the
dengue hemorrhagic fever and eventually death (10,
11).
Monocytes and macrophages are the second infected
cells after the keratinocytes and Langerhans cells
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which are easily detectable from the peripheral
blood of dengue patients. To understand the
molecular basis of pathogenesis of DHF/DSS,
huge work has been done to identify dengue viral
antigens in the infected monocytes or
macrophages of infected patients (). Studies
showed that dengue virus NS3 antigen was present
in almost all types of cells of infected patients
(12, 13) explaining the viral expansion from WBC
to almost all organs of the body increasing severity
of disease. However, clarifications on how these
cells contribute to in vivo dengue viral infections
are urgently needed as these cells were found
positive for dengue viral antigens or RNA, Premembrane protein (prM) and NS3 (7, 13, 14).
Complications of Dengue Fever
WBCs produce a number of signalling proteins
such as cytokines and interferons when dengue
viral genome enters into the WBCs and replicate
there while cells moving throughout the body. This
is known as the pre-infection which arises many
symptoms, such as the fever, flu and severe pains.
While increasing the severity of diseases, viral
particles destroy the WBCs and enter into
associated organs such as liver and bone marrow
etc. This damaging continues breaking the
capillary permeability and bloodstream fluid leaks
from the blood vessels into body cavities causing
the reduction in blood pressure and blood is losing
from. In the last form of severity of diseases, bone
marrow become dysfunctional and platelets
production declined resulting in the increased risks
of bleeding (11, 15, 16).
Molecular Diagnosis and Management
Dengue viral infection happens in many steps as it
has been mentioned earlier from infecting
epidermal cells to the damages of vital organs like
liver, bone marrow. It can be managed well if its
viral presence can be detected at very early stage.
A number of molecular techniques are available to
detect viral RNA, antibodies and antigens. The
most common type of approach is RT-PCR using
www.genesandcells.com
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consensus primers based on the conserved nonstructural-3 gene. This approach along with
amplifying all four dengue virus types, can also help
to detect certain types of flaviviruses. Molecular
analysis at early stage can also explain the molecular
epidemiology and evolution of geographicaly and
temporally separated viral particles using the RTPCR (17). The genome of dengue virus is composed
of about 11,000 nucleotide bases encoding for three
proteins i.e. C, prM and E, which are responsible to
form viral particle and sever other associated proteins
(NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5) required
for the replication of virus inside the host cell. Five
strains of dengue viruses have been characterized yet,
known as serotypes and named as DENV-1, DENV2, DENV-3, DENV-4 and DENV-5 (18, 19). These
serotypes are classified based on their antigenicity (3,
20).
Cure to dengue viral infection is an ongoing debate
which has been attracted by the attention of global
policy makers as it has been known as the most
deadliest animals of the world killing more than
700,000 peoples around the world every year
(https://www.megacatch.com/). The emergency way
to manage the dengue fever is the maintenance of
proper body fluid balance taking anti fever medicine
such as Paracetamol etc. Intensive care is provided to
the patients until full recovery. Infection at primary
and secondary level is easy to manage whereas at
tertiary and quaternary level, an urgent demand of
approved vaccine is required. CYD-TDV, which is
currently known as the most advanced form of
vaccine to treat dengue fever patient is very near to
be approved from WHO. CYD-TDV is formed from
four chimeric yellow fever 17D vaccine viruses,
which are responsible to generate surface envelope
and prM (membrane) proteins for all of the dengue
serotypes (21).
Conclusion
Dengue, a viral vector borne disease is a continuous
emerging health threat to the global community and
efforts at WHO level are in practice to develop a
vaccine against dengue viruses. It has been
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announced recently in 2015 that first global
dengue vaccine has been approved under the trade
mark of DENGVAXIA® but its efficiency needs
to be clarify in an epidemic infected area
(http://www.dengue.info).
Proper
care
management of dengue patients and its diagnosis
at very early stage is the current gold standard to
reduce the risks of dengue infections. Using
molecular based available diagnostic approaches
should be performed regularly for being updated
with the disease status for proper care
management. Techniques are growing and
scientists are working on the determination of
virus quantity in an infected person as the number
of virus is directly related to the severity of disease
(). Cellular morphology could also be an important
factor in future in the determination of diseases
status (7).
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