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Abstract: The multifaceted nature of Ebola sickness and its flare-ups has highlighted the need to enquire the
characteristics of Ebola virus Disease including ebb and flow comprehension of the transmission progression
and the impact of control intercessions against its transmission. As indicated by the accessible information,
boundaries to counteract and control the illness in influenced nations incorporate faltering and disordered
wellbeing frameworks, substandard clean conditions, poor individual hygiene practices and false convictions
and disgrace identified with Ebola Virus Disease. This review is correlative to past surveys and centers to
review the episodes, method of transmission, clinical signs, treatment and aversion of Ebola Virus Disease.
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INTRODUCTION explanation has been advanced, these outbreaks have

During the past 20 years or more, there have been a already little frequented territories, because of population
number of severe eruptions of several diseases apparently pressure and agricultural developments [1].
"new" to medication. [1] Around 41 new developing Ebola virus (EBOV) and Marburg virus (MARV),
infectious life forms or strains have bounced from their members of the Filoviridae virus family are among the
animal hosts into people and it is almost certain that other most virulent pathogens in humans [3]. The Zaire species
beforehand obscure irresistible diseases will rise into the of Ebola virus is the causative agent of the 2014-2015
human population sooner rather than later. epidemic in West Africa, in which the case casualty rate

An emerging disease is an infectious disease that has has been accounted for to be as high as 70 percent rates,
recently showed up in a population, or is quickly in prior flare- ups have reached 80 to 90 percent [4].
expanding in occurrence or geographic range. There are Marburg virus has brought about a comparable ailment in
roughly 1, 407 living beings (fungi, bacteria, parasites, a littler number of outbreaks in Central Africa [5].
protozoa and viruses) that can infect humans.
Approximately 58% of these are thought to be animal
diseases  and  the  vast   majority  of   these   have an
Old- World origin as an aftereffect of man’s advancement
of agriculture and animal domestication [2]. 

Great cases are the underlying episodes of Kyasanur
forest disease, O'nyong nyong fever, Bolivian
hemorrhagic fever, Marburg and Ebola fevers. To some
extent their acknowledgement can be accounted for by
improved communications, both general and medical
(through WHO (World Health Organization) and other
international channels), but in almost every case where an Fig. 1: Ebola Zaire Filovirus [2]

been credited to interruption into or impedance with
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Ebola virus is a non- segmented, negative- sense, lower case- casualty rate (around 30 percent) than is
single stranded RNA virus that looks like Rhabdoviruses typical for the Zaire and Sudan viruses. Sequencing
(like rabies) and Paramyxoviruses (like measles, mumps) has demonstrated that the agent is most firmly
in its genome organization and replication mechanism. It identified with the Ivory Coast species. 
is a member of the family Filoviridae, taken from the Latin
word "filum" meaning string- like, based upon their The fifth Ebola species, the Reston virus, contrasts
filamentous structure. particularly from the others, since it is obviously

Ebola virus illness brings the most alarming of maintained in an animal reservoir in the Philippines and
infectious disease syndromes to mind. Perpetually, Ebola has not been found in Africa [8-18]. The Ebola Reston
is a extreme ailment caused by Ebola virus. It is highly virus was found when it brought about an outbreak of
infectious, rapidly fatal, with a demise rate of up to 90%, lethal infection in macaques imported into the United
however can be prevented. It is spread through direct States in 1989 [6].
contact with body fluids like blood, salivation, urine,
sperm and so forth of an infected person and by contact Outbreak of Ebola Virus Disease: Ebola first appeared in
with contaminated surfaces or equipment, including linen 1976 in two concurrent outbreaks, in Nzara, Sudan and in
soiled by body fluids from an infected person. The Ebola Yambuku, Democratic Republic of Congo. The last was in
virus can be relatively easily disposed of with heat, a village situated closed to the Ebola River, from which
alcohol-based products and sodium hypochlorite (bleach) the disease takes its name [1].
or calcium hypochlorite (bleaching powder) at appropriate The initially perceived filovirus outbreak was in
concentrations [6] Europe with the Marburg virus in 1967. This occurred in

Classification: The Ebola fever is caused by members of handling tissue specimens from imported African green
a family of filoviruses called Ebola virus and there are five monkeys. Thirty-one individuals were infected, with a
distinct species: Bundibugyo ebolavirus, Tai Forest 23% fatality rate. The virus was named after the German
ebolavirus, Reston ebolavirus, Sudan ebolavirus and town of Marburg, where the German outbreak occurred
Zaire ebolavirus [6] Before, Ebola and Marburg viruses [2].
were classified as "hemorrhagic fever viruses", based In 1990, a mysterious episode of fatal illness occurred
upon their clinical symptoms, which include coagulation in Philippine imported Cynomolgus crab-eating macaque
defects, bleeding and shock [7] monkeys at a primate holding facility in Reston.

The accompanying four species cause disease in of asian origin and they assigned it as the Reston Ebola
humans: virus (REBOV). REBOV is the only species of EBOV that

The Zaire virus, since it was initially perceived in major insights to the pathogenesis of the lethal Ebola
1976, has caused various expansive outbreaks in virus strains [19-21].
Central Africa, with death rates ranging from 55 to 88 Repeated episodes and new strains of EBOV include
percent. It is the causative agent of the 2014-2015 the Ivory Coast ebola virus, named for a solitary human
West African Ebola epidemics. case that occurred in 1994. [22]. Outbreaks have
The Sudan virus has been connected with a case- additionally destroyed mountain gorilla populations and
fatality rate of around 50 percent in four epidemics: numerous EBOV outbreaks have occurred in Gabon
two in Sudan in the 1970s, one in Uganda in 2000 and somewhat around 1994 and 1996 as well as small
another in Sudan in 2004. outbreaks in other parts of Africa [23-26].
The Ivory Coast virus has only been identified as the In 2007 another strain of EBOV rose in Western
cause of illness in one individual and that individual Uganda in the township of Bundibugyo [27]. This
survived the exposure happened when an ethologist denoted the discovery of a fifth strain of the virus, the
performed a necropsy on a chimpanzee discovered Bundibugyo Ebola virus. This outbreak kept going 2
dead in the Tai Forest, where marked decrease in the months, with 149 speculated cases and 37 deaths. On
great ape population had been observed. March 21, 2014, an extensive outbreak initiated in Guinea,
The Bundibugyo virus rose in Uganda in 2007, Liberia, Nigeria and Sierra Leone. This was the first
creating an outbreak of Ebola virus disease with a expansive outbreak in West Africa [28].

Germany and Yugoslavia among vaccine workers

Researchers in the end decided this was a strain of EBOV

does not bring about disease in humans and it has given
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Fig. 2: Classification of Ebola virus

During EBOV’s known history, a few secondary Ebola virus sequences, not infectious virus, have been
cases have  entered South Africa (with one health worker recognized in samples collected from bats in Central
demise), Europe and most as of late the U.S. The current Africa [33] Of 24 plants and 19 vertebrate species
outbreak of Ebola Virus Disease (EVD) in West Africa experimentally inoculated with EBOV, only bats showed
(Guinea Conakry, Liberia and Sierra Leone) is creating no clinical indications of disease, which is considered
anxiety, fear and frenzy for communities in these three confirmation that these bats are a reservoirs species of
countries, the deadliest in years with the larger part of EBOV [30].
passing’s happening in Guinea and Sierra Leone. It is
spreading speedier then health services can cope, with Mode of Transmission: Infections with Ebola virus are
numerous individuals escaping administrations, refusing intense. There is no carrier state. Since the natural
to turn bodies over to internment groups and government reservoir of the virus is obscure, the way in which the
frameworks neglecting to react when called upon. virus  first shows  up  in  a human at the start of an
Individuals escape to regions they regard safe, conveying outbreak  has  not  been  resolved. In any case,
the virus and its consequences with them. Furthermore, researchers have hypothesized that the first patient
profoundly established cultural practices, for example becomes  infected  through contact with an infected
those around death and burial, can add to transmission. animal [34].
The WHO is leading the response to the outbreak, In Africa, infection has been reported through the
including tending to zones of social mobilization and risk handling of infected chimpanzees, gorillas, fruit bats,
communication. This study was done to better monkeys, forest antelope and porcupines found sick or
comprehend the local beliefs and practices likely to dead or in the rainforest [5]. Epidemics of Ebola virus
enhance or hinder efforts to react to the outbreak in disease are for the most part through to start when an
Liberia [29]. individual becomes infected through contact with the

Virus Reservoir: The natural reservoir for Ebola has not turns out to be sick or dies, the virus then spreads to
recognized until today; however, bats are considered to other people who come into direct contact with the
the  most  likely candidate species [30] Fruit bats of the infected individual’s blood, skin or other body fluids.
Pteropodidae family are thought to be the natural host of Considers in laboratory primates have found that animals
the Ebola virus [31] Three types of fruit bats can be infected with Ebola virus through droplet
(Hypsignathus monstrous, Epomops franqueti and inoculation of virus into the animal mouth or eyes
Myonycteris torquata) were found to conceivably carry suggesting that human infection can came about because
the virus without getting ill [30] Marburg virus has been of the accidental transfer of virus to these locales from
isolated forwardly from bats captured in Uganda [32] only contaminated hands.

meat or body fluids of an infected animal. Once the patient
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Fig. 3: Mode of Transmission of Ebola virus [36]

Ebola is spread through direct contact (through Symptoms: Approximately 95% of the patients show up
broken skin or unprotected mucous membranes in, for signs within 21 days after exposure which is the
instance, the eyes, nose or mouth) with suggested period for follow-up of contacts [8]. In general,

Blood or body fluids (counting however not chain reaction based diagnostics one day before
restricted to feces, saliva, sweat, urine, vomit, breast symptoms onset. Typical features include fever, profound
milk and semen) of a person who is sick with Ebola, weakness, diarrhea, abdominal pain, cramping, nausea and
Objects (like needles and syringes) that have been vomiting for 3-5 days and perhaps persevering for up to
defiled with the virus, a week [48]. Some days later, ordinarily starts five to
Infected fruit bats or primates (apes and monkeys) seven days after the primary symptoms victims can begin
and to bleed through the eyes, nose, or mouth. A hemorrhagic
Perhaps from contact with semen from a man who has rash can develop on the whole body, which also bleeds.
recovered from Ebola (for example, by having oral, Bleeding happens most commonly in the gastrointestinal
vaginal, or anal sex) tract and may exhibit as melena, petechiae, conjunctival

Ebola   is   not  spread  through  the  air  or  by  water, bleeding. Mucous membrane bleeding, failure of
or  in general, by food. Nonetheless, in Africa, Ebola venipuncture sites and excessive clot formation have
might be spread as an aftereffect of handling bushmeat additionally been described [49]. Muscle pain and
(wild  animals  hunted for food) and contact with infected swelling of the pharynx likewise happen in most victims.
bats. There is no proof that mosquitoes or other insects The most well known signs and symptoms reported from
can transmit Ebola virus. Only a few species of mammals West Africa during the current outbreak from indication
(for example: humans, monkeys and apes) have shown the onset to the time the case was detected include: fever
capacity to become infected with and spread Ebola virus (87%), fatigue (76%), vomiting (68%), diarrhea (66%) and
[35]. loss of appetite (65%). Clinical symptoms and chemical

Clinical   Manifestations:   Perceiving   the   signs of common hematological changes are leucopenia and
EVD is challenging [37]. The incubation period and lymphopenia, with a particular diminished neutrophil
duration of the disease course of Ebola virus disease count and an increase in liver enzymes. With progression
fluctuates between 2-21 days with an average of 4-10 days of the disease, EVD patients develop thrombocytopenia,
[38]. lengthening  of the pro-thrombin time and activated partial

blood samples begin to be tried positive by polymerase

hemorrhage, hematuria, easy bruising, or intraperitoneal

laboratory tests confirm multi-organ association. Most
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Table 1: Summary of Organ System involved in EBOLA
S.No. Organ System Tissue Damage Cellular Targets Clinical Symptoms
1 Central Nervous System [39] Vascular endothelium Endothelial cells Enhanced vascular permeability through damage to

endothelium and macrophage intervened vascular
permeability,  hypotension

2 Genitourinary tract [40] Renal proximal tubular Epithelial cells, Intense kidney injury, tubular necrosis, renal failure
epithelium, bladder, interstitial cells of
epididymides, testes Leydig, endothelial

cells
3 Gastrointestinal System [41-42] Tongue epithelium, Epithelial cells, glandular Nausea, vomiting, diarrhea, dehydration,

esophagus, small and epithelial cells hypovolemia, hypotension
large intestine, salivary
ducts, gastric glands,
duodenal Brunner’s glands

4 Endocrine System [43] Adrenal glands: focal Adrenal cortical cells, Adrenal inadequacy, shock, hypotension
degeneration and necrosis endothelial cells lining
of cortical cells in zona sinusoids, fibroblast-like
glomerulosa and zona cells between adrenal
fasciculate cortical cells of the zona

glomerulosa and fibroblastic
tissue of the capsule

5 Pulmonary System [44] Alveolar capillaries, Alveolar and interstitial Tachypnea, Dyspnea, Respiratory Failure
respiratory epithelium of macrophages, bronchial
trachea and larynx and bronchiolar epithelial

cells, pneumocytes
6 Hepatic System [45-46] Hepatocellular vacuolar Hepatocytes, Kupffer cells, Hepatic inadequacy, hepatic failure,

change, degeneration, sinusoidal endothelial cells coagulopathies, bleeding
necrosis

7 Immunologic System [47] Dendritic cells, monocytes, Immune dysregulation, Immunosuppression
macrophages

Fig. 4: Symptoms of Ebola



Advan. Biol. Res., 11 (4): 202-211, 2017

207

thromboplastin time. The extending of the clotting time hypovolemia, electrolyte abnormalities, hematologic
together with the observed increase in fibrin degradation abnormalities, refractory shock, hypoxia, hemorrhage,
products suggest a consumptive coagulopathy due to septic shock and multi-organ failure. The backbone of
disseminated intravascular coagulation. These patterns treatment for Ebola virus disease includes supportive care
are the same for all countries [8]. to keep up sufficient cardiovascular capacity while the

These symptoms advance over the time and patients resistant framework assembles a versatile reaction to
experience the ill effects of dehydration, stupor, dispose of the disease. In addition, several experimental
confusion, hypotension and multi-organ failure, leading antiviral therapies have been utilized as a part of patients
to fulminant shock and eventually death. Fatal cases have with Ebola virus disease during the 2014 episode in West
a tendency to grow early clinical signs during the Africa. The adequacy of these agents is misty and is an
infection and death frequently occurs between the sixth active area of examination. Furthermore, the accessibility
and sixteenth days of illness [50]. Le Patients die due to of these medications is limited [53].
shock, haemorrhage and multi-organ failure. If patients
recover, clinical improvement emerges simultaneously Prevention and Control: The prevention of Ebola in
with the development of the antibody response. In lethal Africa presents numerous challenges. Since the identity
cases the antibody response sometimes remains absent. and location of the natural reservoir of Ebola virus are
Long-term complications of EVD have not been studied unknown, there are few built up primary prevention
broadly, but available literature suggests that patients measures [9].
recovered from EVD could grow long-term symptoms and
disorders such as recurrent hepatitis, myelitis, prolonged General Approach
hair loss, psychosis and uveitis [51].

Treatment: Severely ill patients require escalated hands with soap and water or an alcohol-based hand
supportive care. An extensive variety of studies in vitro sanitizer.
and several animal models have been produced for EBOV Avoid contact with blood and body fluids.
and MARV; nonetheless, right now neither a licensed Do not handle items that may have come in contact
vaccine nor an approved treatment is available [52]. The with an infected individual’s blood or body fluids
accompanying basic interventions, when used early, can (such as clothes, bedding, needles and medical
significantly improve the chances of survival: equipment).

Providing intravenous fluids and adjusting the body of someone who has passed on from Ebola.
electrolytes (body salts). Avoid contact with bats and nonhuman primates or
Maintaining oxygen status and blood pressure. blood, fluids and crude meat prepared from these
Treating other infections in the event that they animals.
happen. Avoid facilities in West Africa where Ebola patients

Experimental treatments for Ebola are in process, yet is regularly ready to give counsel on offices.
they have not yet been completely tested for wellbeing or Monitor your well being after you return for 21 days
viability. Recovery from Ebola relies on upon good and look for medical care instantly on the off chance
supportive care and the patient’s immune response. that you create indications of Ebola. 
Individual who recover from Ebola develop antibodies Wear suitable personal protective equipment (PPE).
that  keep  going for no less than 10 years, possibly Practice proper infection control and sterilization
longer. It isn’t known whether individuals who recuperate measures.
are invulnerable forever or in the event that they can get Isolate patients with Ebola from other patients. 
infected with an alternative species of Ebola. A few Avoid direct contact with the assortments of
people  who  have  recovered  from Ebola have grown individuals who have passed on from Ebola. 
long-term complications, for example, joint and vision Notify health officials on the off chance that you
problems [10]. Clinical management ought to concentrate have had coordinate contact with the blood or body
on supportive care of complications, such as liquids of a man debilitated with Ebola [10].

Practice careful hygiene. For instance, wash your

Avoid funeral or burial customs that require handling

are being dealt with. The U.S. embassy or consulate
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Table 2: Experimental therapies for EBOLA virus
Agent Organization Classification Mechanism Route Phase
Zmapp [54] Zmapp Biopharmaceutial Anti-EBOV monoclonal Adsorbs on the protein Intravenous In phase I clinical trails

antibody of EBOV surface;
lessens the capacity
of the virus to identify
the target cells

TKM-Ebola [55] Tekmira siRNAs Influences 3 of Ebola’s Oral In phase I clinical trails
Pharmaceuticals Corp. 7proteins (L, VP24

and VP35)
Brincidofovir [56] Chimerix Nucleoside analogue Blocks DNA synthesis, Oral Phase II (Ebola);

inhibits viral replication Phase III (CMV and ADV)
Jk-05 Chinese Academy of Small molecular Acts on RNA viral Oral Approved in phase

 Military Medical antiviral drug polymerase to inhibit viral I clinical trails
Science Institute of replication
Microbiology
Epidemiology

BCX 4430 [57] BioCryst Pharmaceuticals Nucleoside analogue Restrains the viral RNA Oral or Priority in phase
polymerase function Intramuscular I clinical trails
by incorporating into into
new viral RNA chains
and bringing about
chain termination.

cAd3-EBO [58-59] GlaxoSmithKline; Vaccine Provokes an immune Intramuscular In phase I clinical trails
The United States response against EBOV
National Institute by expressing
of Allergy and glycoproteins.
Infectious Diseases

rVSV–ZEBOV [60] Newlink Genetics; Vaccine Incites a neutralizing Oral and In phase I clinical trails
The Public Health immune response to Intravenous
Agency of Canada the Ebola virus by

expressing glycoproteins

CONCLUSION the effectively feeble human services and general

Rapid and wide geographic spread of the current additionally triggers expanded mindfulness in countries at
EBOV outbreak is reasons behind expanded alertness of risk for EVD import cases. Given the ongoing outbreak,
clinicians managing returning travelers from the outbreak countries and clinical centers ought to know about the
areas. EVD is an agonizing update that an outbreak potential for admission of an EBOV infected individual.
anywhere can be a risk all over the place. Since Ebola
virus is basically transmitted through contact with the ACKNOWLEDGEMENTS
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