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Abstract

Ebola virus appeared first in Africa in the village near the Ebola River in Zaire (new democratic Congo), then the virus spreads to many countries in
Africa as an ongoing Ebola virus outbreak (endemic disease). Ebola virus, Sudan virus, and Bundibugyo virus cause severe Ebola Virus Disease
(EVD), a life-threatening outbreak in humans the scientists previously knew the virus as a potential bioweapons agent. The EBOV spreads far in

Asia, Europe, and America due to human movement and travelers.
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Introduction

Ebola Virus Disease (EVD) is a viral disease known formerly as hemorrhagic
fever [1-3]. The Ebola Virus causes a serious and contagious disease, which is an
often-fatal infection if untreated; it is characterized by fever with gastrointestinal
signs and multiple organ dysfunction syndrome [4-6]. Ebola viruses affect
mammalian species, from humans to wild and domestic animals. The hunters
(bushmeat) are exposed to EBOV in its natural environment with the contaminated
animal and their products, the virus is transmitted to humans from wild animals
and spreads in the population through person-to-person transmission [7,8].

The largest unprecedented and unexpected outbreak in history was in
western Africa around 2013 and early 2016, which spread from Guinea to other
countries in Western Africa, leading to 28,652 patients and 11,325 deaths [9,10].
The second largest outbreak about 3,418 infections and 2240 deaths was on
28 January 2020 [11] while the last outbreak of EBOV in Africa (Sudan EVD)
was reported on 20 September and on 6 October 2022, in Uganda 44 confirmed
cases, 10 confirmed deaths, and 20 probable deaths of EVD have been identified
[12]. Due to awareness of this outbreak and the response of WHO such as a
health screening of each traveler and health care provider, no cases have been
reported outside of Uganda.

History of the disease

The first outbreak of Ebolavirus Disease (EVD) in 1976 in the democratic
republic of Congo (old Zaire) around the Ebola River from which the disease
takes its name and also appeared in south Sudan [2,3,13].

The causative agent

Ebolavirus belongs to the family Filoviridae under the order Mononegavirales
which includes three genera Cuevavirus - Marburgvirus — Ebolavirus [14,15]. The
genus of Ebolavirus has six species that have been identified Zaire, Bundibugyo,
Sudan, Tai Forest, Reston, and Bombali. Filoviruses are enveloped RNA viruses,
which are non-segmented negative strands [14,15].

Intermediate hosts

Most researchers due to Epidemiological surveys suggested that fruit bats
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are natural Ebola virus hosts due to the widespread antibodies against EBOV in
the fruit bats. Chimpanzees, gorillas, monkeys, forest antelope, or porcupines in
the rainforest are thought to be EBOV carriers [7,8].

Geographical distribution

The initial outbreak appeared in Zaire (Democratic Republic of the Congo),
the Republic of the Congo - Gabon, and Guinea as an endemic disease [8-11].
The movements of the people played an important role in distributing the virus
in other countries in Africa as an epidemic disease in Mali, Nigeria, and Senegal
[16]. During the period between 2013 -2016, there are many outbreaks from
Guinea to Liberia and Sierra Leone. Migration and traveling enhance the spread
of the virus as a pandemic disease in Asia, Italy, the United Kingdom, and the
United States [16]. The outbreaks in humans caused by the Sudan virus have
been reported in Sudan and Uganda [2].

Transmission to human

The virus spreads in two ways horizontal and vertical transmission, first the
horizontal transmission we found that the human population catches the disease
through direct contact with the infected wild animals’ (blood, secretions, organs,
or other bodily fluids) [17]. Then humans could help in spreading the virus from
person to person via direct contact through broken skin or mucous membranes
with blood or body fluids of a person who is sick with or has died from Ebola and
also contaminated objects with body fluids from sick or died person [18]. Second
vertical transmission, the breast milk from pregnant who recover from acute
infection may carry the virus [19] or in pregnancy-related fluids and tissues [20].

Symptoms:

The incubation period is from 2 to 21 days. The infected person could not
spread the infection until shows symptoms [21,22].

Fever
Fatigue
Muscle pain
Headache
Sore throat
This is followed by:
Vomiting
Diarrhea
Rash
Symptoms of impaired kidney and liver function

In some cases, both internal and external bleeding (for example, oozing from
the gums, or blood in the stools).
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Laboratory findings include low white blood cell and platelet counts and
elevated liver enzymes.

Pathogenesis

In humans, the invasion of the EBOV occurs through the skin, mucous
membrane, or parentally, then the virus moves to the lymph nodes and continues
to spread to other organs and infect many different cells including monocytes,
macrophages, dendritic cells, endothelial cells, fibroblasts, hepatocytes, adrenal
cortical cells, and epithelial cells [23,24]. The incubation period is between 6-10
days, depending on the side of infection, which means the migration of the virus
from the portal towards the target organ or localized region (lymph nodes and
subsequently the liver, spleen, and adrenal gland) [25]. The EBOV necrosis
in hepatocellular and adrenal leads to clotting factor regulation that results in
subsequent coagulopathy while in adrenal is associated with hypotension and
reduced steroid production [26,27]. The vascular leakage due to the release of
pro-inflammatory cytokines that reduced clotting leads to multiorgan failure and
shock [28].

Diagnosis

It can be hard to differentiate Ebola disease from other infectious disease
such as meningitis, malaria, typhoid fever.

Direct method

Isolation of the virus: Isolation of Filovirus (EBOV) needs biocontainment
facilities capable of handling dangerous human viruses in special laboratories.
MA-104 cells or Vero are suitable cells for the Filoviruses.

Electron microscope: Filovirus particles can detect their distinctive
morphology by electron microscope in tissues or blood.

Experimental host: Infected pigs are detected by immunohistochemistry,
with rabbit polyclonal antibody targeting the Ebola virus VP40 protein.

Indirect method

Polymerase Chain Reaction (PCR): Quantitative RT-PCR (qRT-PCR), and
reverse transcriptase polymerase chain reaction (RT-PCR).

Enzyme-Linked Immunosorbent Assays (ELISA): In humans, IgM and
IgG ELISAs may be used for the patient's serum.

Antigen-capture detection test: This method uses a probe of antigenic
region peptide bounded with enzyme and put it into the patient's serum to detect
specific antibodies against EBOV.

Neutralization test: Neutralization test means if the antibodies are specific
to antigens the attachment to cell culture will not happen (no free antigens).

Direct and indirect methods are possible diagnostic methods to detect EBOV
disease in humans or animals. The WHO determined some methods for rapid
diagnosis such as IgM and IgG ELISAs and qRT-PCR - RT-PCR [29].

Morbidity and mortality

EVD is characterized by a high case—fatality rate, we found that ZEBOV and
SEBOV strains are confirmed for their virulence and their fatality rate of about
(563 -90%) in humans [30]. Reston (REBOV) shows low pathogenicity or is non-
pathogenic in humans. The incidence of REBOV infection has been found in Asia
(China, the Philippines) [31].

Cleaning and disinfection

Survival: Filoviruses are comparatively stable in room temperature and
liguid media. The virus may also continue infectious for a period after drying
and on fomites if found susceptible species and the concentration of the virus is
suitable for portal initial infection [32]. The EBOV is survived on refrigeration and
freezing which prolongs the survival of Ebolaviruses on meat [32-34]. The peace
way from EBOV is cooking at 100°C [35].

Disinfection: World Health Organization (WHO) recommends that the
sensitivity of EDS to ordinary disinfectants such as Calcium hypochlorite (bleach
powder) [36,37] is diluted at 1:100 to disinfect (gloves, boots, and equipment such
as (thermometers and spills) while the dilution is at 1:10 to disinfect (urine, feces)
[38]. UV light [34,39] and Gamma irradiation [40,41] succeeded in inactivated
Filoviruses. Boiling heat for 20 minutes is an alternative way due to unavailable
autoclaving in the endemic area [38]. The process of human burial should be in
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minimal handling [42].
Control of the disease

Treatment: There is no treatment than supportive care such as fluids to
treat hydration via intravenous or oral, blood products [43], and immune and drug
therapies are evaluated treatments to improve survival from specific symptoms [44].

Prevention: Prevent transmission of EBV in different ways

Wildlife to human transmission: Humans should be kept away from fruit
bats and other carriers’ areas, and fruit trees should be removed. Appropriate
clothes are very important for tourists during direct contact with wild animals and
animal products (blood meat) must be cooked well before use.

Human-to-human transmission: Avoid community engagement during the
outbreak of the EBV, and avoid direct contact with patients and their body fluids,
the persons who take care of patients in the hospital or at home should wear
personal protective equipment.

Outbreak containment measures: people who may be in direct contact
with patients or have been returned from endemic areas as tourists should be
separated in a special place or home for monitoring health for about 21 days.
Frequently hand washing with soap and water is recommended by WHO.

Sexual transmission: The infected male should be kept themselves away
from their wife for about 12 months after the appearance of symptoms or to chick
semen two times to confirm a negative result.

Transmission from pregnancy-related fluids and tissue: Survivors
pregnant women keep the EBV after recovery in fluids and breast milk.

Vaccination: Eleven different EBOV Ebolavirus vaccines are under
investigation. The European Medicines Agency [45], and United States Food, and
Drug Administration [46] subsequently licensed the Ervebo vaccine in November
and December 2019 and prequalified by WHO. Then most of the endemic areas
in Africa approved the vaccine (the Democratic Republic of the Congo, Ghana,
Guinea, Rwanda, Burundi, Central African Republic, Uganda, and Zambia), and
the vaccine is safe and protective against the species Zaire EBOV. The European
Medicines Agency has licensed the new Zabdeno vaccine delivery in two doses.
Mvabea vaccine is licensed for individuals 1 year and older.
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