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Abstract 

Ebola virus disease (formerly called Ebola Hemorrhagic Fever) caused by Ebola virus of the 

family Flaviviridae, is a severe and fatal disease in humans and primates. First outbreak occurred 

in Democratic Republic of the Congo (formerly Zaire) and then in several African countries. 

Compared to the cumulative sum of past cases in 36 years (1976-2012), 2,232 infected people and 

1,503 deaths counted which is now over ten times the total number infections and over six times 

the total number of deaths. One of the reasons that why Ebola is so dangerous is that its symptoms 

are varied and appear quickly, which resembles to that of hemorrhagic fever and not rapidly 

diagnosed. Ebola Virus Disease (EVD) can be transmitted between humans through direct contact 

with bodily fluids (e.g., blood, sweat) from an infected person or sharing contaminated objects. 

The vaccines cAd3-ZEBOV and rVSV has proved to an extent against primates but human beings 

are still the subject under consideration. 
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Introduction 

Delwart (2016) stated that viruses inhabit in and around us, are distributed widely may be 

sometimes harmless to us but certain viruses may underlie mysterious, and causes unexplained 

diseases. Knowing how these newly discovered viruses affect humans will determine whether 

they are to be prevented and treated. Researchers can now identify viruses using metagenomic 

analysis achieved easily by comparing the genetic information from next-generation sequencing 

of clinical samples to that of the viruses whose complete genome is known. These small sized 

organism called viruses infect all branches of life, like humans, plants, and bacteria. 

Shears (2015) summarized that the virus was first appeared in the Democratic Republic of the 

Congo (formerly Zaire) in the summer of 1976. Since the first outbreaks in Sudan and Zaire 

occurred many years ago, transmission health facilities affected the healthcare workers and acted 

as amplifiers which have spread this disease into the community level. Thippeswamy (2015) 

continued by noting that that several African countries, including Sierra Leone, Guinea, and 

Liberia also reported the outbreak of Ebola viruses in the year 2014. 

The years from 1976 to 2014, Equatorial Africa verified twenty-four epidemics of Ebola virus 

disease (EVD). Although the number of cases reported were very small but it has received the 

attention throughout the world higher death rate (approximately 50-90% due to multi-organ 
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failure) were noticed during this period due to Ebola virus infection (Shears, 2015; Karunakar et 

al., 2013). 

According to Johnson and Breman (1978) Ebola virus was isolated from the patients in both 

epidemics and named Ebola virus after a small river situated in north western area of Zaire. The 

2014 Ebola Virus Disease outbreak in West Africa caused by Zaire Ebola Virus (ZEBOV) which 

was the longest, largest, deadliest, and the most complex viral infection in the history. It was due 

to fact that in February 2015, there were 22,859 Ebola Virus Disease cases and a total of 9,162 

deaths reported (Shears, 2015; Krejcova et al., 2015; WHO, 2014a). Gostin and Friedman (2015) 

found that this outbreak in West Africa has been affected more to the community due to weak 

health care systems and prior has no experience with Ebola infection. 

Generally, the sudden onset of symptoms follows an incubation period of 2-21 days and is 

characterized by high fever, usually higher than 38°C. The major symptoms of infection indicates 

multisystem involvement; gastrointestinal disorders such as nausea, vomiting, diarrhea, 

respiratory indicators like (chest pain, cough) and neurological manifestations. These symptoms 

are sometimes falsely mistaken with malaria, typhoid fever, dysentery, influenza or various 

bacterial infections. After these initial symptoms, the fever often progresses to cause more serious 

symptoms bleeding from mucous membranes results in vomiting blood, coughing blood or the 

presence of blood in the stool. Some of the patients rarely showed bleeding into the whites of the 

eyes. Internal and external hemorrhage from orifices, such as the nose, mouth and anus may also 

occur. Progression of the virus, can lead to bleeding in the brain which may cause severe 

depression in the patient (CDC, 2010).   Whereas aerosol infection has not been reported 

clinically, despite it has been demonstrated in experimental infection in monkeys (Peters and 

LeDuc, 1999; CDC, 2014a ).  

Epidemiology of Ebola Virus Disease 

The disease typically occurs in outbreaks in tropical regions of Sub-Saharan Africa. From 1976 

(when it was first identified) to 2013, the World Health Organization reported 1,716 confirmed 

cases. The largest outbreak to date was occurred in 2014 in West Africa due to Ebola virus that 

affected the regions Guinea, Sierra Leone, Liberia, Mali, and Nigeria. As of 18 January 2015, 

21,724 suspected cases and 8,641 deaths had been reported (CDC, 2014e). 

Sudan outbreak  

The data presented by Peterson et al. (2004) reveals that the first known outbreak of EVD was 

identified between June and November, 1976 in Nzara, South Sudan, and was caused by Sudan 

virus (SUDV). The Sudan outbreak infected 284 people and killed 151. The first identifiable case in 

Sudan occurred on 27 June in a storekeeper working in a cotton factory in Nzara, who was 

hospitalized on 30 June and died on 6 July.  

Zaire outbreak  

A second outbreak of EVD began in Yambuku, a small rural village in Mongala District in northern 

Zaire on 26 August, 1976. This outbreak was caused by EBOV, formerly designated Zaire Ebola 

virus, which is a different member of the genus Ebola virus than in the first Sudan outbreak (WHO 
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1978b). The second major outbreak occurred in Zaire (now the Democratic Republic of the Congo) 

in 1995, affected 315 and killed 254 people. In 2000, Uganda had an outbreak that has affected 425 

people and killed 224; in this case the Sudan virus was found to be the Ebola species responsible 

for the outbreak (WHO, 2014a).  

In the Republic of the Congo (2003) an outbreak was noticed that has affected 143 and killed 128, 

a death rate of 90 percent, the highest death rate of a genus Ebola virus outbreak to till date. In 

2004 a Russian scientist died from Ebola after sticking herself with an infected needle. Between 

April and August 2007, a fever epidemic in a four-village region of the Democratic Republic of the 

Congo was confirmed in September to have cases of Ebola (NewScientist, 2007). 

The WHO reports two small outbreaks in Uganda in 2012. The first outbreak affected 7 people and 

resulted in the death of 4 and the second outbreak affected 24, resulted in the death of 17. The 

Sudan variant was responsible for both outbreaks. On 17 August 2012, the Ministry of Health of the 

Democratic Republic of the Congo reported an outbreak of the Ebola-Bundibugyo variant in the 

eastern region (Thippeswamy, 2015). 

West African outbreak from 2013 to 2015  

In March 2014, the WHO reported a major Ebola outbreak in Guinea, a western African nation. 

Researchers traced out the infection of Ebola in a two-year old child who died in December 2013. 

Then it was noticed that the disease rapidly spreads to the neighboring countries such as Liberia 

and Sierra Leone. It was the largest Ebola outbreak that has ever documented (Baize et al., 2014). 

As of 23 September, in the three hardest hit countries, Liberia, Sierra Leone and Guinea, only 893 

treatment beds were available even though the current need was 2122 beds. According to the 

statement given by WHO (2014c)- "The Ebola epidemic ravaging parts of West Africa is the most 

severe acute public health emergency seen in modern times. As of 18 January 2015, 21,724 

suspected cases and 8,641 deaths had been reported; however, the WHO has said that these 

numbers may be vastly underestimated (WHO, 2014d). 

Classification 

Ebola virus, formerly designated Zaire Ebola virus coming under five known viruses within the 

genus Ebola virus, family Filoviridae, and order Mononegavirales (CDC, 2014b). Tiaji (2014) 

discussed that in the order Mononegavirales, Filovirus outbreak is considered as one of the most 

fatal viral diseases distributed worldwide in the host (humans and primates). Therefore, EBOV is 

now ranked as category A agent according to CDC and level 4 pathogen (Bio-safety) as far as 

bioterrorism is concerned. 

Types of Ebola Virus- 

Ebola Virus Disease in human is caused by four out of five viruses of the genus Ebola Virus. The 

four viruses are Bundibugyo virus (BDBV), Sudan virus (SUDV), Taï Forest virus (TAFV) and Ebola 

virus (EBOV, formerly Zaire Ebola virus) of which EBOV is the most dangerous, and is responsible 

for the largest number of outbreaks. The fifth virus, Reston virus (RESTV), is not thought to cause 

disease in humans, but it may be virulent to other primates (Hoenen et al., 2012; Kuhn et al., 2010). 
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1. Ebola virus or Zaire Ebola Virus  

As suggested by Johnson et al., (1977) it is the most fatal disease causing virus and the highest 

fatality rate may reach up to 90% in most epidemic areas infected with Ebola Virus Disease (EVD). 

It causes severe hemorrhagic fever in humans and the symptoms of Zaire Ebola virus resemble to 

that of malaria patients; sometimes treated with quinine.  

2. Sudan virus (SUDV)  

This virus also caused threatened effect among the people in Nzara, Sudan, when first case was 

reported in a worker exposed to a potential natural reservoir working in cotton factory (WHO 

1978a). 

3. Tai Forest virus (TAFV) or Ivory Coast Ebola Virus 

Kuhn et al. (2010) referred that the Tai Forest virus is also known as Ivory Coast Ebola virus and 

Tai Ebola virus which was first discovered among chimpanzees from the Tai Forest in Cote d 

Ivoire, Africa. The source of contamination was thought to be the meat of infected Western Red 

Colobus monkeys, upon which the chimpanzees preyed. 

4. Bundibugyo virus (BDBV) 

Smith et al., (1982) stated that this virus is a close relative of Ebola virus (EBOV) and the name of 

the virus Bundibugyo was given after the first case was discovered from the town of Ugandan, 

Bundibugyo District. 

5. Reston virus (RESTV)  

Barrette et al. (2009) explained that it is non pathogenic to humans but sometimes hazardous in 

monkeys. Reston Ebola virus disease was found in primates and also in peoples with reproductive 

and respiratory disease syndrome. Changula et al. (2014) discussed that Ebola Hemorrhagic 

Fever (EHF) typically appears in sporadic outbreaks coinciding with the rainy season, and is 

usually spread in humans within a poor health-care setting.  

Virology 

Klenk and Feldmann (2004) stated that the genome of Ebola virus consists of a linear, negative-

sense single stranded RNA of the family. The tubular Ebola virions are generally 80 nm in 

diameter and 14000 nm in length. Ebola Virus Genome may be cylindrical or tubular, and 

contains viral envelope, matrix, and nucleocapsid components. The overall tubular structure has a 

virally encoded glycoprotein (GP) projects as 7-10 nm long spikes from its lipid bilayer surface. 

Bagherani et al., (2015) add on to this by stating that Ebola virus expands its gene function by 

forming more proteins. About nine proteins have been known to be translated, which includes 

glycoprotein (GP), soluble glycoprotein (sGP), small soluble glycoprotein (ssGP), nucleoprotein 

(NP), the polymerase cofactor viral protein (VP35), the major matrix protein (VP40), transcription 

activator (VP30), the minor matrix protein (VP24), and viral RNA-dependent RNA polymerase (L). 
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GP, the surface glycoprotein inserted into the viral membrane which plays a vital role during the 

entry of the virus into the host cell by binding to its receptor and fuses with the cell membrane. 

 

Figure 1: Structure of Ebola Virus (Microbiologyinfo,  2014). 

The genome of Ebola virus consists of 18,959 nucleotides with seven Open Reading Frames 

(ORFs). The 3′ terminal end is neither polyadenylated nor the 5′ terminal end is capped. This viral 

genome codes for seven structural proteins and one non-structural protein. The gene order is 3′ – 

leader – NP – VP35 – VP40 – GP/sGP – VP30 – VP24 – L – trailer – 5′. The leader and trailer are 

non-transcribed regions, which carry important signals to control transcription, replication, and 

packaging of the viral genomes into new virions (Taylor et al., 2010 & 2014; Belyi et al., 2010).  

Figure 2: Genome structure of Ebola Virus    (Wikipedia, 2016) 

 

Pathogenesis 

Chertow et al. (2014) found that the pathology of Ebola Virus (EBOV) is not yet completely 

understood. But most of the studies suggest that the variation in the incubation period depends 

upon the type of exposure (i.e. six days for pre-cutaneous infection and ten days for contact 

exposure). The WHO reported that the mean incubation period is 11.4 days while the symptoms 

usually may appear in approximately 8-10 days.  

The transfer of Ebola Virus (EBOV) from an animal to a human usually occurs through small 

cutaneous lesions. The early symptomatic stage is usually between 4-10 days where symptoms of 

a viral illness appear which is gradually progress with hemorrhagic fever, impaired immunity, 

and organ failure. (Gebretadik et al., 2015) Sanchez et al. (2001) explored that the Ebola virus 

replicates at an unusually high rate that overwhelms the protein synthesis apparatus of infected 

cells and host immune defenses.  

As the adaptive immune and inflammatory systems both simultaneously responds against 

infection, some cell types specially the monocytes and macrophages, are targets relevant to 

disease pathogenesis. This feature of the infection was initially suggested by the 

immunohistochemical localization of Ebola virus in vivo in the endothelial cells, mononuclear 

http://www.pragatipublication.com/


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

419 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

phagocytes, and hepatocytes which are the main targets of infection (Baskerville et al., 1978; 

Baskerville et al., 1985; Zaki et al., 1999). 

 Clinical Symptoms  

Karunakar et al. (2013) explored that the symptoms usually begin with a sudden flu-like 

symptoms; like quickly on-coming fever, mayopathy, and headache, which are soon followed by 

bloody vomit and diarrhea, nausea and vomiting, anorexia (loss of appetite), body weakness, 

abdominal pain, arthralgia (neurologic pain in joints), back pain, mucosal redness of the oral 

cavity, dysphasia (difficult in swallowing), conjunctivitis and rashes on the body. 

Chertow et al. (2014) focused on the early symptoms of EVD with high fever (temperature up to 

40°C), malaise, fatigue, and body aches. The fever persists, by 3 to 5 days of illness; 

gastrointestinal symptoms typically begin, with epigastric pain, nausea, vomiting, and diarrhea. 

According to Woldu et al. (2014) after some days of infection (five to seven days) the first 

symptoms can begin to bleed through the eyes, nose, or mouth. Hemorrhagic rashes are also 

reported in some patients on their whole body followed by muscle pain and enlargement of the 

pharynx. In the case history of West Africa during the current outbreak showed symptoms in 

maximum patients: fever (87%), fatigue (76%), vomiting (68%), diarrhea (66%), and loss of 

appetite (65%). Unexplained bleeding has been reported from only 18% of patients, most often 

blood in the stool (about 6%). 

Transmission 

The natural reservoir for Ebola virus has not been identified until today. However, fruit bats are 

considered to the most likely to spread Ebola virus species. There are three types of fruit bats 

(Hypsignathus monstrous, Epomops franqueti and Myonycteris torquata) were found to be 

possibly the carrier of Ebola virus without causing any sickness in them as stated by 

Thippeswamy (2015). 

Leroy et al. (2005) add on this by stating that the bats show no clinical signs of disease, which is 

considered the evidence that these bats are the reservoir species of Ebola Virus (EBOV). In a 

survey which was conducted in the year 2002-2003, among 1,030 animals 679 bats from Gabon 

and the Republic of the Congo and 13 fruit bats showed the presence of Ebola Virus (EBOV). 

Apart from bats, other wild animals sometimes infected with Ebola Virus includes, several 

monkey species, chimpanzees, gorillas, baboons and duikers (Public Health Agency of Canada, 

2018). 

The Body fluids such as saliva, mucus, vomit, feces, sweat, tears, breast milk, urine and semen 

may contain Ebola virus and is mode to spread disease from one person to another. Entry of the 

virus may includes the nose, mouth, eyes, open wounds, cuts and abrasions. Contact with surfaces 

or objects contaminated by the virus, particularly needles and syringes, may also transmit the 

infection (WHO, 2014b). 

It was reported by CDC (2015) that the human being infected with Ebola virus may retain virus for 

up to 8 weeks in the semen after they have recovered, which may transmit virus during sexual 

intercourse, breast feeding females to their child, dead bodies of the infected person (Chan, 
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2014), health–care workers engaged in treating the infected persons (Tiaji, 2014). Weingartl et al. 

(2012) offers that air borne transmission may also occur from pigs to primates.  

The risk of infection increases when these workers do not have appropriate protective clothing 

such as masks, gowns, gloves and eye protectant glasses. This risk is particularly common in 

parts of Africa where health systems function poorly and where the disease mostly occurs. 

Hospital-acquired transmission has also occurred in some African countries resulted, due to the 

reuse of needles (Lashley and Durham, 2007; Magill et al., 2013). 

Diagnosis 

When Ebola Virus Disease (EBD) is suspected in a person, their travel history, exposure to 

wildlife, any family history are considered as some of the important factors for further diagnosis. 

1. Non specific laboratory testing 

Thippeswamy (2015) reported that the patients infected with Ebola virus showed possible 

laboratory indicators such as low platelets count, higher level of the liver enzymes alanine-

aminotransferase (ALT) and aspartate aminotransferase (AST). The other indices are low level of 

WBC count initially followed by higher WBC count, abnormal blood clotting mechanism 

(bleeding period, partial or prolonged prothrombin time period) with disseminated intravascular 

coagulation (DIC). 

2. Specific laboratory testing 

Goeijenbier et al. (2014) conclude that the diagnosis of EVD after preliminary test may be 

confirmed by isolation of virus, its culture, viral RNA detection by PCR, and protein detection by 

enzyme-linked immunosorbent assay (ELISA) are most widely used techniques. The antibody 

detection from blood against EBOV is the most reliable method to detect its presence in late 

stages of disease and in those who has recovered. IgM antibodies are detectable two days after 

symptom onset and IgG antibodies can be detected 6 to18 days after symptom onset. 

3.  Differential Diagnosis 

As indicated by Bagherani et al. (2015) early symptoms sometimes resemble other tropical 

infectious diseases like influenza, malaria, typhoid fever, meningococcal septicemia and various 

forms of encephalitis, leptospirosis, relapsing fever, anthrax, typhus, non typhoidal salmonellosis, 

Dengue fever, Chikungunya fever, yellow fever, Lassa fever, Marburg fever, fulminant viral 

hepatitis, which are also prevalent in these countries. Confusing noninfectious syndromes with 

hemorrhage such as acute leukemia, lupus erythematous, idiopathic thrombocytopenic purpura, 

and hemolytic uremic syndrome also fall into the differential diagnosis 

Treatment 

Woldu et al. (2014) conclude that there is no approved treatment available for Ebola Virus 

Disease (EVD). Instead, some vaccines are based on relatively new approaches that have been 

made possible with the advancement of molecular biology and recombinant genetic technologies 

introduced during the last 10-20 years (Jocelyn, 2014; Hampton, 2014). The first vaccine is cAd3-

ZEBOV developed by GlaxoSmithKline and tested by the US National Institute of Allergy and 
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Infectious Diseases (NIAID). The second is the rVSV tested by the New Link Genetics Corporation 

after being licensed from the Public Health Agency of Canada. Both vaccines demonstrated 

promising rates of efficacy in primates, but the translation of these results to human subjects has 

not yet been accomplished (Cheepsattayakorn and Cheepsattayakorn 2015; West, 2014). 

Clinical management focus on supportive care of complications, such as hypovolemia, electrolyte 

abnormalities, hematologic abnormalities, refractory shock, hypoxia, hemorrhage, septic shock, 

multi-organ failure may be monitored. Kalra et al. (2014) reported that many experiments were 

conducted to achieve antiviral therapies against EBOV during the 2014 outbreak in West Africa. 

Although, the efficacy of antiviral are still not clear but in current status it is the active area. In 

addition, the availability of these drugs is limited. 

West (2014) added to this by stating that there are no approved medications for the treatment of 

Ebola virus disease or for post-exposure prophylaxis in persons who have been exposed to the 

virus but have not yet become ill.  

Prevention 

Protective equipments and clothing should be used by the person who is handling the cases of 

Ebola virus patients. In 2014, the CDC began recommending that medical personal protective 

equipment (PPE); in addition, a designated person should appropriately trained in biosafety. 

Strict infection control measures and the proper use of personal protective equipment are 

essential to prevent further transmission to healthcare workers. The patients suffering from EBV 

should be monitored regularly and the person nearby infected person or exposed to infection 

should be kept in surveillance for early detection and diagnosis of a disease. This virus can be 

eliminated if heated for 30-60 minutes at 60°C or boiled for 5 minutes. To disinfect surfaces, some 

lipid solvents such as some alcohol-based products, detergents, sodium-hypochlorite (bleach) or 

calcium hypochlorite (bleaching powder), and other suitable disinfectants may be used at 

appropriate concentrations (Ethiopian Public Health Institute, 2014; Peters, 1998; Baron et al., 

1983). Certain burial rituals, which may have included making various direct contacts with a dead 

body, require redevelopment such that they maintain a proper protective barrier between the 

dead body and the living (CDC, 1998).  

Isolation is a mode of barrier which isolates or separates the infected person from non infected 

person. Quarantine refers to separating those individuals which have already been exposed to a 

disease but either not showing any sign of the disease from the community. During the 2014 Ebola 

disease outbreak, schools in Liberia was closed (CDC,  2014c ; Lewis, 2014). 

Kortepeter et al., (2011) and CDC (2014d) reported that breastfeeding and infant care should be 

needed as Ebola Virus can be transmitted by close contact of an infected mother to a child. 

Jamieson et al. (2014) presented a fact that during pregnancy, strict infection control precautions 

must be used while caring the pregnant women to protect them from Ebola Virus diseases 

because there is a high risk for foetal death and pregnancy associated hemorrhage. 

As it was earlier discussed that virus present in certain body fluids (e.g. urine, semen, vaginal 

secretions, and breast-milk) even if virus undetectable in the blood diagnosis. Therefore, Kilmarx 

http://www.pragatipublication.com/


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

422 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

et al. (2014) showed that the risk of secondary transmission to EBOV is still a threat to the 

population.  

Conclusion 

Ebola virus is classified as a biosafety level 4 agent, as well as a Category A bioterrorism agent by 

the Centers for Disease Control and Prevention according to MacNeil and Rollin (2012). Salvaggio 

and Baddley (2004) considered that it has the potential to be weaponized for use in biological 

warfare, and were investigated by Bio preparat (which was the biological warfare agency of 

Soviet Union) for such use, but might be difficult to prepare as a weapon of mass destruction 

because the virus becomes ineffective quickly in open air (Geoffrey 2013). 

EBOV is a highly pathogenic virus that has caused an increasing number of outbreaks in Central 

Africa with largest outbreak ever documented in 2014. Because of its high fatality rate and 

potential use as a bioweapon, it is very important to understand its mechanisms of pathogenesis 

and, ultimately, to develop vaccines and therapeutics. Although there are currently no approved 

vaccines or treatments for EHF, but rNAPc2 and at least two recombinant virus vaccine 

approaches have shown promise in the NHP model (Thippeswamy, 2015). 

These alliances, termed by WHO as “Surveillance” are defined as the “the systematic ongoing 

collection, careful examination and analysis of data for public health purposes and the timely 

dissemination of public health information for assessment and public health response as 

necessary” as given in International Health Regulation, 2005 ( Harrison, 2017).           

Acknowledgement 

 The authors give a deep sense of gratitude towards all the online sources and researchers from 

where the review article was made. The author shows gratitude towards the Anonymous 

Reviewers for reviewing the manuscript. 

                       

References  

1. Bagherani, N., Smoller, B.R., Kannangara, A.P., Gianfaldoni, S. and Wang, X. (2015). An 

Overview on Ebola. Department of Dermatology, University of Rome, Italy, 2, 64-73. 

2. Baize S., Pannetier, D., Oestereich, L., Rieger, T., Koivogui, L., Magassouba, N., Soropogui, B., 

Sow,M.S., Keïta, S., Clerck, H.D., Tiffany, A. and Dominguez,G.(2014). Emergence of Zaire 

Ebola Virus Disease in Guinea.The New England Journal of Medicine, 371, 1418-1425. 

3. Baron, R.C., McCormick, J.B. and Zubeir, O.A. (1983). Ebola virus disease in southern Sudan-

hospital dissemination and intrafamilial spread. Bulletin of World Health Organization, 61(6), 

997-1003. 

4. Barrette, R.W., Metwally, S.A., Rowland, J.M., Xu, L., Zaki, S.R., Nichol, S.T., Rollin, P.E., 

Towner, J.S., Shieh, W.J., Batten, B., Sealy, T.K., Carrillo, C., Moran, K.E., Bracht, A.J., Mayr, 

G.A., Sirios-Cruz, M., Catbagan, D.P., Lautner, E.A., Ksiazek, T.G., White, W.R. and McIntosh, 

M.T. (2009). Discovery of Swine as a host for the Reston Ebola virus. Science, 325, 204–206. 

5. Baskerville, A., Bowen, E. T. W., Platt, G. S. , McArdell, L. B. and Simpson, D. I. H.(1978). The 

pathology of experimental Ebola virus infection in monkeys.  Journal of Pathology, 125, 131-

138 (PubMed). 

http://www.pragatipublication.com/
https://www.ncbi.nlm.nih.gov/pubmed/102747


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

423 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

6. Baskerville, A., Fisher-Hoch, S. P., Neild, G. H. and Dowsett, A. B. (1985). Ultrastructural 

pathology of experimental Ebola hemorrhagic fever virus infection. Journal of Pathology, 147, 

199-209. 

7. Belyi, V. A., Levine, A. J. and Skalka, A. M. (2010). Buchmeier, Michael J., ed. Unexpected 

Inheritance- Multiple Integrations of Ancient Bornavirus and Ebolavirus/Marburgvirus 

Sequences in Vertebrate Genomes.  PLOS Pathogens, 6(7), e1001030 (doi: 

10.1371/journal.ppat.1001030).  

8. CDC Special Pathogens Branch (2010). Ebola Hemorrhagic Fever Case Count and Location 

List. Ebola Hemorrhagic Fever Information Packet. 2009 Special Pathogens Branch Division of 

High-Consequence Pathogens and Pathology National Center for Emerging Zoonotic 

Infectious Diseases Centers for Disease Control and Prevention U.S. Department of Health and 

Human Services, pp. 1-12. 

9. CDC (Center for Disease Control and Prevention) (2014)a.  Interim guidance for 

environmental infection control in hospital for Ebola. 

(https://www.cdc.gov/vhf/ebola/clinicians/cleaning/hospitals.html) 

10. CDC (Center for Disease Control and Prevention) (2014)b. Review of Human to Human 

transmission of Ebola virus. (www.cdc.gov) 

11. CDC (Centers for Disease Control and Prevention). (2014)c.  About Quarantine and Isolation. 

(www.cdc.gov) 

12. CDC (2014)d . Ebola Hemorrhagic Fever Prevention. (www.cdc.gov) 

13. CDC (2014)e . 2014 Ebola Outbreak in West Africa – Case Counts. 2014 Ebola Outbreak in 

West Africa. (www.cdc.gov) 

14. CDC (2015). Recommendations for breastfeeding/infant feeding in the context of Ebola. 

(www.cdc.gov ). 

15. CDC (1998). Infection control for viral hemorrhagic Fevers in the Africa Health Care setting. 

The manual was prepared by Centers for Disease Control and prevention and World Health 

Organization, pp.133-34. 

16. Changula, K., Kajihara, M., Mweene, A.S. and Takada, A. (2014). Ebola and Marburg virus 

diseases in Africa- increased risk of outbreaks in previously unaffected areas, Microbiology 

and Immunology, 58, 483–491.  

17. Cheepsattayakorn, A. and Cheepsattayakorn, R. (2015). Ebola Virus Disease- Updated Path 

physiology and Clinical Aspects. Annals of Clinical Pathology, 3, 1048. 

18. Chertow, D.S., Kleine, C., Edwards, J.K., Scaini, R. and Giuliani, R. (2014). Ebola virus disease 

in West Africa-clinical manifestations and management. The New England Journal of 

Medicine, 371, 2054-2057. 

19. Chippaux, J. P. (2014). Outbreak of Ebola Virus Disease in Africa- The beginnings of a tragic 

saga. Journal of Venomous Animals and Toxins including Tropical Diseases, 20(1), 44. 

20. Delwart, E. (2016). Viruses of the human body. The Scientist. (www.the-scientist.com). 

21. Ethiopian Public Health Institute. (2014). Ebola viral disease interim Guideline, Addis Ababa, 

Ethiopia. 1-83. 

22. Gebretadik, F.A., Seifu, M.F. and Gelaw, B.K. (2015). Review on Ebola Virus Disease: Its 

Outbreak and Current Status. OMICS International, 5, 4. 

23. Geoffrey, Z. (2013). Agents of Bioterrorism- Pathogens and Their Weaponization. New York, 

NY, USA: Columbia University Press, 73–74. 

http://www.pragatipublication.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2912400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2912400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2912400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2912400
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1371%2Fjournal.ppat.1001030
http://www.cdc.gov/vhf/ebola/hcp/recommendations-breastfeeding-infant-feeding-ebola.html


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

424 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

24. Goeijenbier, M., van Kampen, J.J., Reusken, C.B., Koopmans, M.P. and van Gorp, E.C. 

(2014). Ebola virus disease- a review on epidemiology, symptoms, treatment and 

pathogenesis. Netherlands Journal of Medicine, 72, 442-448. 

25. Gostin, L.O. and Friedman, E.A. (2015). A retrospective and prospective analysis of the West 

African Ebola virus disease epidemic- robust national health systems at the foundation and an 

empowered WHO at the apex.The Lancet, 385, 1902-1909. 

26. Hampton, T. (2014).  Largest-ever outbreak of Ebola virus disease thrusts experimental 

therapies, vaccines into spotlight. Journal of the American Medical Association, 312, 987-989. 

27. Harrison, A. (2017). Ebola- The outbreak of information. Emporia State University, pp.1-24. 

(www.esirc.emporia.edu) 

28. Hoenen, T., Groseth, A. and Feldmann, H. (2012). Current Ebola vaccines. Expert Opinion on 

Biological Therapy, 12, 859–72. 

29. Jamieson, D.J., Uyeki, T.M., Callaghan, W.M., Meaney-Delman, D. and Rasmussen, S.A. 

(2014). What obstetrician-gynecologists should know about Ebola- a perspective from the 

Centers for Disease Control and Prevention. Obstetrics & Gynecology, 124, 1005-1010. 

30. Jocelyn, Y. (2014). Antiviral InteliStrat in the 2014 Ebola Virus Outbreak in West Africa- 

Current Perspectives for Prevention and Treatment, Journal of Human Virology & 

Retrovirology, 1, 4. 

31. Johnson, K.M. and Breman, J.G. (1978). Ebola hemorrhagic fever in Zaire, 1976. Bulletin of the 

World Health Organization. 56, 271-293. 

32. Johnson, K.M., Webb, P.A., Lange, J.V. and Murphy, F.A. (1977). Isolation and characterization 

of a new virus (Ebola virus) causing acute hemorrhagic fever in Zaire. The Lancet, 1, 569– 71. 

33. Kalra, S.,  Kelkar, D. , Galwankar , S.C. , Papadimos, T. J. , Stawicki, S.P., Arquilla,B., Hoey, B. 

A., Sharpe, R.P., Sabol, D. and Jahre J. A.(2014). The Emergence of Ebola as a Global Health 

Security Threat- From “Lessons Learned” to Coordinated Multilateral Containment Efforts. 

Journal of Global Infectious Diseases, 6, 164-77. 

34. Karunakar, T., Kumar, E., Naresh, K. and Sriram, R. (2013). A review on Ebola virus. 

International Journal of Pharmacotherapy, 3(2), 55-59. 

35. Kilmarx, P.H., Clarke, K.R., Dietz, P.M., Hamel, M.J. and Husain, F. (2014). Ebola virus disease 

in health care workers- Sierra Leone, 2014. Morbidity and Mortality Weekly Report, 63, 1168-

1171. 

36. Klenk, H. D. and Feldmann, H. (2004). Ebola and Marburg Viruses- Molecular and Cellular 

Biology. Wymondham: Horizon Bioscience. ( 

37. www.caister.com 

38. Kortepeter, M.G., Bausch, D.G. and Bray, M. (2011). Basic clinical and laboratory features of 

filoviral hemorrhagic fever.The Journal of Infectious Diseases. 204 Suppl. 3, S810-816. 

39. Krejcova, L., Michaleket, P., Chudobova, D., Heger, Z. and Hynek, D. (2015). West Africa 

Ebola Outbreak 2014. Journal of Metallomics and Nanotechnologies, 1, 6-12. 

40. Kuhn, J.H., Becker, S., Ebihara, H., Geisbert, T.W., Johnson, K.M., Kawaoka, Y., Lipkin, W.I., 

Negredo, A.I., Netesov, S.V., Nichol, S.T., Palacios, G., Peters, C.J., Tenorio, A., Volchkov, V.E. 

and Jahrling, P.B. (2010) Proposal for a revised taxonomy of the family Filoviridae- 

Classification, names of taxa and viruses, and virus abbreviations. Archives of Virology, 155, 

2083–2103. 

41. Kuno, G., Chang, G.J., Tsuchiya, K.R., Karabatsos, N. and Cropp, C.B. (1998). Phylogeny of the 

genus Flavivirus. Journal of Virology, 72, 73–83. 

http://www.pragatipublication.com/


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

425 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

42. Lashley, F. R. and Durham, J. D. (2007). Emerging infectious diseases trends and issues (2nd 

ed.). New York: Springer, 141, 14. 

43. Leroy, E.M., Kumulungui, B. and Pourrut, X. (2005). Fruit bats as reservoirs of Ebola 

virus. Nature, 438, 575–576. 

44. Lewis D (2014). A report on- Liberia shuts schools, considers quarantine to curb Ebola. 

Reuters. (www.reuters.com). 

45. Lyon, G.M., Mehta, A.K., Varkey, J.B., Brantly, K. and Plyler, L. (2014). Clinical care of two 

patients with Ebola virus disease in the United States. The New England Journal of Medicine, 

371, 2402-2409. 

46. MacNeil, A. and Rollin, P.E. (2012). Ebola and Marburg hemorrhagic fevers- neglected 

tropical diseases, PLOS Neglected Tropical Diseases, 6, e1546.  

47. Magill, A. J., Strickland, G. T., Maguire, J. H., Ryan, E.T. and Solomon, T. (2013). Hunter's 

tropical medicine and emerging infectious disease (9th ed.). London, New York: Elsevier, 

170– 172. 

48. Microbiologyinfo. (2014). Structure of Ebola Virus. Retrieved from- 

(www.microbiologyinfo.com ). 

49. NewScientist (The Daily Newsletter). (2007). Ebola Outbreak Confirmed in Congo. 

NewScientist.com (www.newscientist.com). 

50. Peters, C.J. (1998). Hemorrhagic Fevers in the African Health Care Setting. Centers for 

Disease Control and Prevention. The Journal of Infectious Diseases, 15-16. 

51. Peters, C.J. and LeDuc, J.W. (1999). An introduction to Ebola- the virus and the disease. The 

Journal of Infectious Diseases, 179 Suppl 1, 9-16. 

52. Peterson, A.T., Bauer, J.T. and Mills, J.N. (2004). Ecologic and Geographic Distribution of 

Filovirus Disease. Emerging Infectious Diseases, 10, 40–47. 

53. Public Health Agency of Canada (2018).  Ebolavirus – Pathogen Safety Data Sheets. 

(www.canada.ca ). 

54. Salvaggio, M.R. and Baddley, J.W. (2004). Other viral bioweapons- Ebola and Marburg 

hemorrhagic fever. Dermatologic clinics, 22, 291–302. 

55. Sanchez, A., Khan, A.S., Zaki, S. R., Nabel, G. J., Ksiazek, T. G. and Peters, C. 

J. (2001). Filoviridae- Marburg and Ebola viruses. In D. M. Knipe and P. M. Howley (ed.), 

Fields virology. Lippincott, Williams & Wilkins, Philadelphia, pp. 1279-1304. 

56. Shears, P. (2015). Ebola Virus Disease in Africa- Epidemiology and Health Facility related 

Transmission. Department of Infection Control Wirral University Hospital, U.K., 90, 1-9. 

57. Smith, D.H., Johnson, B.K., Isaacson, M., Swanapoel, R., Johnson, K.M., Killey, M., Bagshawe, 

A., Siongok, T. and Keruga, W.K. (1982).  Marburg virus disease in Kenya. The Lancet, 

1(8276), 816– 20. 

58. Taylor, D., Leach, R. and Bruenn, J. (2010). Filoviruses are ancient and integrated into 

mammalian genomes. BMC Evolutionary Biology, 10:193.  

59.  Taylor, D. J., Ballinger, M. J., Zhan, J. J., Hanzly, L. E. and Bruenn, J. A. (2014). Evidence that 

ebolaviruses and cuevaviruses have been diverging from marburgviruses since the 

Miocene. Peer J, 2, e556 (doi:10.7717/peerj.556). 

60. Tiaji Salaam-Blyther (2014). The 2014 Ebola Outbreak- International and U.S. Responses. 

Congressional Research Service, pp.1-22. (www.digital.library.unt.edu) 

61. Thippeswamy, N.B. (2015). Invited review (UGC)-Ebola Virus Disease. New Horizons in 

Biotechnology, pp.7-14. 

http://www.pragatipublication.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2906475
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2906475
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2906475
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4157239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4157239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4157239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4157239
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.7717%2Fpeerj.556


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 

426 Received: 8 February   Revised: 17 February  Accepted: 24 February 

Index in Cosmos 

March 2019 Volume 9 Number 3 

UGC Approved Journal 

 
 

                                                       

 

62. Weingartl, H.M., Embury-Hyatt, C., Nfon, C., Leung, A., Smith, G. and Kobinger, G. (2012). 

Transmission of Ebola virus from pigs to non-human primates. Scientific reports, 2, 811. 

63. West TE (2014). Clinical Presentation and Management of Severe Ebola Virus Disease, Annals 

of the American Thoracic Society, 11, 1341-50. 

64. Wikipedia. (2016). Genome structure of Ebola virus. (www.en.wikipedia.org). 

65.  Woldu, A.M., Lenjisa, L.J., Tegegne, T.G. and Satessa, G.D. (2014). Emerging Therapeutic 

Approaches to Combat the Pandemicity of the Deadly Ebola Virus. American Journal of 

Phytomedicine and Clinical Therapeutics, ISSN 2321-27483. 

66. WHO (World Health Organization). (1978)a . A Bulletin on - Report of a WHO/ International 

Study Team- Ebola hemorrhagic fever in Sudan, 1976, 56, 247–70. 

67. WHO (World Health Organization). (1978)b. A Bulletin on- Ebola hemorrhagic fever in Zaire, 

1976, 56: 271–93.  

68. WHO (World Health Organization). (2014)a . The first cases of Ebola virus disease outbreak in 

West Africa. (www.who.int) 

69. WHO (World Health Organization). (2014)b . Ebola virus disease Fact sheet No. 103. 

(www.searo.who.int) 

70. WHO (World Health Organization), Media centre. (2014)c . Experimental therapies- growing 

interest in the use of whole blood or plasma from recovered Ebola patients (convalescent 

therapies). (www.who.int)    

71. WHO (World Health Organization). (2014)d. Ebola Response Roadmap Situation Report. 

(www.apps.who.int) 

72. WHO (World Health Organization). (2015). The Ebola outbreak in Liberia is over. 

(www.who.int) 

73. Zaki, S. R., Shieh, W., Greer, P. W., Goldsmith, C. S., Ferebee, T.,  Katshitshi, J., Tshioko, F., 

Bwaka, M.,  Swanepoel, R.,  Calain, P., Khan, A. S.,  Lloyd, E., Rollin, P.,  Ksiazek, T. G.and  

Peters, C. J.(1999). A novel immunohistochemical assay for the detection of Ebola virus in 

skin- implications for diagnosis, spread, and surveillance of Ebola hemorrhagic fever. The 

Journal of Infectious Diseases, 179, S36-S47. 

 

                                                                                                                                                                                                                                                                                                                                   

http://www.pragatipublication.com/

