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[bookmark: _Toc14684734]ABSTRACT
Human coronaviruses, first characterized in the 1960s, are responsible for a substantial proportion of upper respiratory tract infections in children. Since 2003, at least 5 new human coronaviruses have been identified, including the severe acute respiratory syndrome coronavirus, which caused significant morbidity and mortality. NL63, representing a group of newly identified group I coronaviruses that includes NL and the New Haven coronavirus, has been identified worldwide. These viruses are associated with both upper and lower respiratory tract disease and are likely common human pathogens. The global distribution of a newly identified group II coronavirus, HKU1, has not yet been established. Coronavirology has advanced significantly in the past few years. The SARS epidemic put the animal coronaviruses in the spotlight. The background and history relative to this important and expanding research area are reviewed here.
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Water, as a social service is not only important for the proper functioning of the human system 
but for overall economic development process. Pure water has no substitute being perhaps the 
most versatile servant of man. Water has a very high status in the domestic and economic life 
of both rural and urban dweller. It remains one of the key social amenities without which life 
will be at a standstill in any environment, settlement or society (Tebbut, 1993).
In spite of its extreme importance, potable water supply in Nigeria is facing serious challenges. 
Water  supply  in  Abia State is  problematic,  particularly  potable  water. The general picture 
about potable water supply in Abia State is one of  either total absence or gross inadequacy of 
the existing system. Successive governments have been pursuing with vigour aggressive water 
supply programme. Despite  these efforts  in  water related infrastructure, the public are  still 
disenchanted because access to potable water and the quality of  services in this sector remains 
poor.
The responsibility of  providing potable water in Abia State rests solely on the shoulders of  the 
State Water Board. But all it has to show for this is an array of abandoned projects and obsolete 
equipments that have become monuments, a situation which has resulted in one of  either total 
absence or gross inadequacy of  potable water supply. This state of affair in which most existing 
water  supply  projects  are  abandoned  is  very  disturbing  and  unacceptable  because  water 
security is not only for human consumption but provides a take-off ladder for the economic 
development of any region.
It is an established fact that the demand for water is perfectly inelastic. Therefore, there is no 
substitute for water. Water can be put into its best use when the water is of  very good quality. 
The  development of   adequate  water supply  is  a  function  of   availability  of  water  sources; 
method and efficiency of exploiting the source; and the effectiveness of the distribution system 
(Chima, 1994). Hence, the availability of  water sources without proper method of exploiting 
them and subsequent distribution to the final consumers may result in potable water supply 
shortages in relation to demand. 
Water, as a social service is not only important for the proper functioning of the human system 
but for overall economic development process. Pure water has no substitute being perhaps the 
most versatile servant of man. Water has a very high status in the domestic and economic life 
of both rural and urban dweller. It remains one of the key social amenities without which life 
will be at a standstill in any environment, settlement or society (Tebbut, 1993).
In spite of its extreme importance, potable water supply in Nigeria is facing serious challenges. 
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absence or gross inadequacy of  potable water supply. This state of affair in which most existing 
water  supply  projects  are  abandoned  is  very  disturbing  and  unacceptable  because  water 
security is not only for human consumption but provides a take-off ladder for the economic 
development of any region.
It is an established fact that the demand for water is perfectly inelastic. Therefore, there is no 
substitute for water. Water can be put into its best use when the water is of  very good quality. 
The  development of   adequate  water supply  is  a  function  of   availability  of  water  sources; 
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(Chima, 1994). Hence, the availability of  water sources without proper method of exploiting 
them and subsequent distribution to the final consumers may result in potable water supply 
shortages in relation to demand. 
According to the World Health Organization (WHO), coronaviruses are a family of viruses that cause illnesses ranging from the common cold to more severe diseases such as severe acute respiratory syndrome (SARS) and the Middle East respiratory syndrome (MERS). These viruses were originally transmitted from animals to people. SARS, for instance, was transmitted from civet cats to humans while MERS moved to humans from a type of camel. Several known coronaviruses are circulating in animals that have not yet infected humans. The name coronavirus comes from the Latin word corona, meaning crown or halo. Under an electron microscope, the looks like it is surrounded by a solar corona. The novel coronavirus, identified by Chinese authorities on January 7 and since named SARS-CoV-2, is a new strain that had not been previously identified in humans. Little is known about it, although human-to-human transmission has been confirmed. According to the WHO, signs of infection include fever, cough, shortness of breath and breathing difficulties. In more severe cases, it can lead to pneumonia, multiple organ failure and even death. Current estimates of the incubation period - the time between infection and the onset of symptoms - range from one to 14 days. Most infected people show symptoms within five to six days. However, infected patients can also be asymptomatic, meaning they do not display any symptoms despite having the virus in their systems.
The number of fatalities from the new coronavirus has overwhelmingly surpassed the toll of the 2002-2003 SARS outbreak, which also originated in China. SARS killed about 9 percent of those it infected - nearly 800 people worldwide and more than 300 in China alone. MERS, which did not spread as widely, was more deadly, killing one-third of those infected. While the new coronavirus is more widespread than SARS in terms of case numbers, the mortality rate remains considerably lower at approximately 3.4 percent, according to the WHO. According to the Centers for Disease Control and Prevention (CDC), older people are at higher risk for severe illness from COVID-19 which may result in increased stress during a crisis. People who have severe underlying medical conditions like heart or lung disease or diabetes also seem to be at high risk for developing more serious complications from COVID-19 illness. 
Since March 16, more cases were registered outside mainland China than inside, marking a new milestone in the spread of the global pandemic. The virus has spread from China all around the world, prompting the WHO to label the COVID-19 outbreak a pandemic. Human-to-human transmissions became evident after cases were recorded with no apparent link to China.
Scientists around the globe are racing to develop a vaccine but have warned it is not likely one will be available for mass distribution before 2021. Meanwhile, a growing number of countries have introduced a series of sweeping measures to slow the spread of the coronavirus, including nationwide lockdowns, bans on gatherings, closure of schools, restaurants, bars and sports clubs, as well as issuing mandatory work-from-home decrees.  International airlines have cancelled flights the world over. Some countries have banned non-citizens from entering their territories, and several more have evacuated their citizens from abroad.
Chinese health authorities are still trying to determine the origin of the virus, which they say likely came from a seafood market in Wuhan, China where wildlife was also traded illegally. On February 7, Chinese researchers said the virus could have spread from an infected animal species to humans through illegally-trafficked pangolins, which are prized in Asia for food and medicine. Scientists have pointed to either bats or snakes as possible sources of the virus. 
Smoking can make people more susceptible to serious complications from a coronavirus infection, the European Union agency for disease control said. In its updated assessment of the risks caused by the coronavirus, the European Centre for Disease Control and Prevention (ECDC) included smokers among those potentially most vulnerable to COVID-19. Smokers have also appeared to be more susceptible to breathing complications caused by the disease, and the ECDC said it was advisable to identify them as a potential vulnerable group, confirming an earlier assessment.

[bookmark: _Toc14684752]LITERATURE REVIEW
The history of human coronaviruses began in 1965 when Tyrrell and Bynoe found that they could passage a virus named B814. It was found in human embryonic tracheal organ cultures obtained from the respiratory tract of an adult with a common cold. The presence of an infectious agent was demonstrated by inoculating the medium from these cultures intranasally in human volunteers; colds were produced in a significant proportion of subjects, but Tyrrell and Bynoe were unable to grow the agent in tissue culture at that time. At about the same time, Hamre and Procknow were able to grow a virus with unusual properties in tissue culture from samples obtained from medical students with colds. Both B814 and Hamre's virus, which she called 229E, were ether-sensitive and therefore presumably required a lipid-containing coat for infectivity, but these 2 viruses were not related to any known myxo- or paramyxoviruses. While working in the laboratory of Robert Chanock at the National Institutes of Health, McIntosh et al3 reported the recovery of multiple strains of ether-sensitive agents from the human respiratory tract by using a technique similar to that of Tyrrell and Bynoe. These viruses were termed “OC” to designate that they were grown in organ cultures. Within the same time frame, Almeida and Tyrrell4 performed electron microscopy on fluids from organ cultures infected with B814 and found particles that resembled the infectious bronchitis virus of chickens. The particles were medium sized (80–150 nm), pleomorphic, membrane-coated, and covered with widely spaced club-shaped surface projections. The 229E agent identified by Hamre and Procknow2 and the previous OC viruses identified by McIntosh et al had a similar morphology
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Figure 2‑1 Coronavirus OC16. Reprinted with permission from Proc Natl Acad Sci USA. 1967;57;933–940.
In the late 1960s, Tyrrell was leading a group of virologists working with the human strains and a number of animal viruses. These included infectious bronchitis virus, mouse hepatitis virus and transmissible gastroenteritis virus of swine, all of which had been demonstrated to be morphologically the same as seen through electron microscopy. This new group of viruses was named coronavirus (corona denoting the crown-like appearance of the surface projections) and was later officially accepted as a new genus of viruses.
Ongoing research using serologic techniques has resulted in a considerable amount of information regarding the epidemiology of the human respiratory coronaviruses. It was found that in temperate climates, respiratory coronavirus infections occur more often in the winter and spring than in the summer and fall. Data revealed that coronavirus infections contribute as much as 35% of the total respiratory viral activity during epidemics. Overall, he proportion of adult colds produced by coronaviruses was estimated at 15%.
In the 3 decades after discovery, human strains OC43 and 229E were studied exclusively, largely because they were the easiest ones to work with. OC43, adapted to growth in suckling mouse brain and subsequently to tissue culture, was found to be closely related to mouse hepatitis virus. Strain 229E was grown in tissue culture directly from clinical samples. The 2 viruses demonstrated periodicity, with large epidemics occurring at 2- to 3-year intervals. Strain 229E tended to be epidemic throughout the United States, whereas strain OC43 was more predisposed to localized outbreaks. As with many other respiratory viruses, reinfection was common. Infection could occur at any age, but it was most common in children.
Despite the extensive focus placed exclusively on strains 229E and OC43, it was clear that there were other coronavirus strains as well. As shown by Bradburne, coronavirus strain B814 was not serologically identical with either OC43 or 229E. Contributing to the various strain differences in the family of coronaviruses, McIntosh et al found that 3 of the 6 strains previously identified were only distantly related to OC43 or 229E.
Epidemiologic and volunteer inoculation studies found that respiratory coronaviruses were associated with a variety of respiratory illnesses; however, their pathogenicity was considered to be low. The predominant illness associated with infections was an upper respiratory infection with occasional cases of pneumonia in infants and young adults. These viruses were also shown to be able to produce asthma exacerbations in children as well as chronic bronchitis in adults and the elderly.
While research was proceeding to explore the pathogenicity and epidemiology of the human coronaviruses, the number and importance of animal coronaviruses were growing rapidly. Coronaviruses were described that caused disease in multiple animal species, including rats, mice, chickens, turkeys, calves, dogs, cats, rabbits and pigs. Animal studies included, but were not limited to, research that focused on respiratory disorders. Study focus included disorders such as gastroenteritis, hepatitis and encephalitis in mice; pneumonitis and sialo dacryoadenitis in rats; and infectious peritonitis in cats. Interest peaked particularly regarding areas of encephalitis produced by mouse hepatitis virus and peritonitis produced by infectious peritonitis virus in cats. Pathogenesis of these disease states was various and complex, demonstrating that the genus as a whole was capable of a wide variety of disease mechanisms. Human and animal coronaviruses were segregated into 3 broad groups based on their antigenic and genetic makeup. Group I contained virus 229E and other viruses, group II contained virus OC43 and group III was made up of avian infectious bronchitis virus and a number of related avian viruses.
CORONAVIRUS GENOME AND STRUCTURE
Coronaviruses are medium-sized RNA viruses with a very characteristic appearance in electron micrographs of negatively stained preparations. The nucleic acid is about 30 kb long, positive in sense, single stranded and polyadenylated. The RNA is the largest known viral RNA and codes for a large polyprotein. This polyprotein is cleaved by viral-encoded proteases to form the following: an RNA-dependent RNA polymerase and an ATPase helicase; a surface hemagglutinin-esterase protein present on OC43 and several other group II coronaviruses; the large surface glycoprotein (S protein) that forms the petal-shaped surface projections; a small envelope protein (E protein); a membrane glycoprotein (M protein); and a nucleocapsid protein (N protein) that forms a complex with the RNA. The coding functions of several other ORFs are not clear. The strategy of replication of coronaviruses involves a nested set of messenger RNAs with common polyadenylated 3-ends. Only the unique portion of the 5-end is translated.21 Mutations are common in nature. In addition, coronaviruses are capable of genetic recombination if 2 viruses infect the same cell at the same time.
All coronaviruses develop in the cytoplasm of infected cells. budding into cytoplasmic vesicles from the endoplasmic reticulum. These vesicles are either extruded or released from the cell within the same time frame, and then the cell is destroyed.
[image: ]
Figure 2‑2 Strain 229E in WI-38 cells. Reprinted with permission from J Virol. 1967;1:1019–1027.
All group I coronaviruses, including 229E, use human aminopeptidase N as their cellular receptor. Mouse hepatitis virus, a group II coronavirus, uses a member of the carcinoembryonic antigen family as its receptor. The receptor for OC43 is not known, but it may be 1 of several cell surface molecules, including 9-O-acetylated neuraminic acid and the HLA-I molecule. The SARS coronavirus uses angiotensin-converting enzyme II as its cellular receptor.
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Strategies for handling covid-19 pandemic for environmental
1. COVID-19 has and is likely to affect people from many countries, in many geographical locations. When referring to people with COVID-19, do not attach the disease to any particular ethnicity or nationality. Be empathetic to all those who are affected, in and from any country. People who are affected by COVID-19 have not done anything wrong, and they deserve our support, compassion and kindness. 
2. Do not refer to people with the disease as “COVID-19 cases”, “victims” “COVID-19 families” or “the diseased”. They are “people who have COVID-19”, “people who are being treated for COVID-19”, or “people who are recovering from COVID-19”, and after recovering from COVID-19 their life will go on with their jobs, families and loved ones. It is important to separate a person from having an identity defined by COVID-19, in order to reduce stigma. 
3. Minimize watching, reading or listening to news about COVID-19 that causes you to feel anxious or distressed; seek information only from trusted sources and mainly so that you can take practical steps to prepare your plans and protect yourself and loved ones. Seek information updates at specific times during the day, once or twice. The sudden and near-constant stream of news reports about an outbreak can cause anyone to feel worried. Get the facts; not rumours and misinformation. Gather information at regular intervals from the WHO website and local health authority platforms in order to help you distinguish facts from rumours. Facts can help to minimize fears. -2- 
4.  Protect yourself and be supportive to others. Assisting others in their time of need can benefit both the person receiving support and the helper. For example, check by telephone on neighbours or people in your community who may need some extra assistance. Working together as one community can help to create solidarity in addressing COVID-19 together. 
5. Find opportunities to amplify positive and hopeful stories and positive images of local people who have experienced COVID-19. For example, stories of people who have recovered or who have supported a loved one and are willing to share their experience.  
6. Honour carers and healthc-are workers supporting people affected with COVID-19 in your community. Acknowledge the role they play in saving lives and keeping your loved ones safe. Messages for healthcare workers 
7. Feeling under pressure is a likely experience for you and many of your colleagues. It is quite normal to be feeling this way in the current situation. Stress and the feelings associated with it are by no means a reflection that you cannot do your job or that you are weak. Managing your mental health and psychosocial well-being during this time is as important as managing your physical health. 
8. Take care of yourself at this time. Try and use helpful coping strategies such as ensuring sufficient rest and respite during work or between shifts, eat sufficient and healthy food, engage in physical activity, and stay in contact with family and friends. Avoid using unhelpful coping strategies such as use of tobacco, alcohol or other drugs. In the long term, these can worsen your mental and physical well-being. The COVID-19 outbreak is a unique and unprecedented scenario for many workers, particularly if they have not been involved in similar responses. Even so, using strategies that have worked for you in the past to manage times of stress can benefit you now. You are the person most likely to know how you can de-stress and you should not be hesitant in keeping yourself psychologically well. This is not a sprint; it’s a marathon.
9. Some healthcare workers may unfortunately experience avoidance by their family or community owing to stigma or fear. This can make an already challenging situation far more difficult. If possible, staying connected with your loved ones, including through digital methods, is one way to maintain contact. Turn to your colleagues, your manager or other trusted persons for social support – your colleagues may be having similar experiences to you. 
10. Use understandable ways to share messages with people with intellectual, cognitive and psychosocial disabilities. Where possible, include forms of communication that do not rely solely on written information. 
11. Know how to provide support to people who are affected by COVID-19 and know how to link them with available resources. This is especially important for those who require mental health and psychosocial support. The stigma associated with mental health problems may cause reluctance to seek support for both COVID-19 and mental health conditions. The mhGAP Humanitarian Intervention Guide includes clinical guidance for addressing priority mental health conditions and is designed for use by general healthcare workers.
DISCUSSION
 Coronaviruses are common, and they are generally related to the upper respiratory tract family of disorders. They also trigger asthma in children and adults and severe respiratory disease in the elderly. Under the bell-shaped curve of respiratory infection, they probably cause pneumonia and bronchiolitis infections in the infant and child population. The clinical impact of coronaviruses has not yet been fully determined because much still remains to be discovered, despite recent research advances.
Interestingly enough SARS did not seem to be as much of a threat to infants and children. The infection appeared to be less severe in babies, and babies were also less infectious. This was evident by looking at the trend of secondary cases that developed. This is in marked contrast to the age-related severity of most respiratory viral infections. These data have provoked considerable interest and discussion, but no good explanation has surfaced. My own theory relates to the fact that almost all respiratory viral infections in adults are reinfections, and these occur on a background of partial immunity. Theoretically, if you took a virus like RSV or parainfluenza and introduced it for the first time into the human population, adults, who are infected and have no pre-existing immunity, might develop more severe disease than babies. However, until further research can verify this, it can only be seen as a theory.

[bookmark: _Toc14684772]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc14684773]CONCLUSION
The field of coronavirology has advanced significantly in recent years. The SARS epidemic was a dramatic reminder that animal coronaviruses are potential threats to the human population, although the exact mechanism of species-to-species spread of the SARS coronavirus remains obscure. NL63 has been identified in many countries. This virus and the related viruses NL and HCoV-NH are likely the cause of a substantial proportion of respiratory tract disease in infants and children. The impact of HKU1 is not yet known. It seems clear that the coronaviruses infecting humans and causing respiratory disease are heterogeneous and quite widely distributed among groups I and II. It may be that some of the newer coronaviruses represent strains similar to the original B814 and OC strains that could not be further characterized in the 1960s. Additional human coronavirus strains will very likely be discovered, which stresses the need for further investigation into the virology and etiology of these infectious organisms.
[bookmark: _Toc14684774]RECOMMENDATIONS
1. Stay home if you are sick or have symptoms of a respiratory infection.
2. Remember hand hygiene: wash your hands with soap and water and do not touch your nose/mouth/eyes with your hands. Cough and sneeze into the crook of your arm.
3. Keep up to date via Krisinformation.se and the Public Health Agency of Sweden web pages.
4. Don’t shake hands.
5. ​Cut back on your social contacts.
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