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               Corona viruses are a large family of viruses which may cause illness in animals or humans. In humans, several coronaviruses
               are known to cause respiratory infections ranging from the common cold to more severe diseases such as Middle East Respiratory
               Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS).1, 2  Most recently discovered coronavirus causes COVID-19 is the infectious disease caused by the most recently discovered corona
               virus. This new virus and disease were unknown before the outbreak began in Wuhan, China, in December 2019.3 
            

            The most common symptoms of COVID-19 are fever, tiredness, and dry cough.4   Some patients may have aches and pains, nasal congestion, runny nose, sore throat or diarrhea.5  These symptoms are usually mild and begin gradually. Although some people become infected with the virus but they do not
               develop any symptoms. Most people (about 80%) recover from the disease without needing special treatment. Around 1 out of
               every 6 people who gets COVID-19 becomes seriously ill and develops difficulty breathing.6  Older people, and those with underlying medical problems like high blood pressure, heart problems or diabetes, are more
               likely to develop serious illness.7  People with fever, cough and difficulty breathing should seek medical attention.
            

            People can catch COVID-19 from others who have the virus. The disease can spread from person to person through small droplets
               from the nose or mouth which are spread when a person with COVID-19 coughs or exhales.8  These droplets land on objects and surfaces around the person. Other people then catch COVID-19 by touching these objects
               or surfaces, then touching their eyes, nose or mouth. People can also catch COVID-19 if they breathe in droplets from a person
               with COVID-19 who coughs out or exhales droplets.9  This is why it is important to stay more than 1 meter (3 feet) away from a person who is sick. 
            

            The risk of catching COVID-19 from the feces of an infected person appears to be low. While initial investigations suggest
               the virus may be present in feces in some cases, spread through this route is not a main feature of the outbreak.10, 11

            It is not certain how long the virus that causes COVID-19 survives on surfaces, but it seems to behave like other corona viruses.12  Studies suggest that corona viruses (including preliminary information on the COVID-19 virus) may persist on surfaces for
               a few hours or up to several days. This may vary under different conditions (e.g. type of surface, temperature or humidity
               of the environment).13 
            

            The chances of being infected or spreading COVID19 can be reduced by taking some simple precautions: 

            
                  
                  Figure 1

                  List of precautionary measures14, 15 
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            However there is no significant drug is can be used as hundred 100% cure for this disease. There are some antibiotics and
               vitamins which are used in lowering down the effect of corona virus.16  
            

            Though azithromycin is an antibiotic and thus ineffective alone against viruses, some clinicians have seen limited success
               in COVID-19 coronavirus diseased patients when adding it to chloroquine and/or hydroxy-choloroquine in the sickest patients.17, 18 
            

         

         
                Antiviral effects of doxycycline 

            Hydroxychloroquine with doxycycline seem to be a better alternative to azithromycin for the treatment of corona infection
               especially in geriatric patients.19  Doxycycline and other tetracycline derivatives such as minocycline exhibit anti-inflammatory effects along with in vitro antiviral activity against several RNA viruses.20   Use of these agents has been associated with clinical improvement, even reversal of cytokine storm in some infections caused
               by RNA viruses, such as dengue fever.21 
            

            The mechanism of the antiviral effects of tetracycline derivatives may be secondary to transcriptional up regulation of intracellular
               zinc finger antiviral protein (ZAP), an encoding gene in host cells. ZAP can also bind to specific target viral mRNAs and
               represses the RNAs translation.22, 23

            Doxycycline can repress Dengue virus infection in Vero cells through the inhibition of dengue serine protease enzymes and
               of viral entry. Doxycycline showed the capacity to inhibit dengue virus replication in Vero cells culture and likely it interacts
               with the dengue virus E protein that is required for virus entry. 24, 25

            Similarly, doxycycline controls Chikungunya virus (CHIKV) infection through the inhibition of CHIKV cysteine protease of Vero
               cells and showed significant reduction of CHIKV blood titer of mice. 26

            In addition, doxycycline is highly lipophilic antimicrobials that chelate zinc compounds on matrix metalloproteinases (MMPs)
               of mammalian cells, and an in vitro study showed that murine coronaviruses rely on MMPs for cell fusion and viral replication.22  Different components of viral combination and replication by corona viruses use host proteases could be a potential objective
               to doxycycline. As lung insusceptible injury/ARDS is conspicuous in serious COVID patients, restraining MMPs may help fix
               the harmed lung tissue and upgrade recuperation.
            

         

         
               Anti-inflammatory effects of doxycycline

            In COVID-19, elevated levels of blood interleukin (IL)-6 have been more commonly observed in severe COVID-19 illness and among
               non-survivors,27  suggesting that mortality might be due to virally-driven hyper inflammation and to cytokine storm. Intense pro-inflammatory
               state has a central role in the pathogenesis of COVID 19, leading to cytokine storm.28 
            

            Importantly, doxycycline reduced pro-inflammatory cytokines, including IL-6 and tumor necrosis factor (TNF)-α, in patients
               with dengue hemorrhagic fever, and the mortality rate was 46% lower in the doxycycline-treated group (11.2%) than in the untreated
               group (20.9%).29 
            

            In addition, severe acute respiratory syndrome–related coronavirus (SARS-CoV) encompasses a papain-like protease that significantly
               triggers an early growth response protein 1 (Egr-1)–dependent activation of transforming growth factor beta 1 (TGF-β1), resulting
               in up-regulation of pro-fibrotic responses in vitro and in vivo in the lungs. [30-31] Recent computational methods study identified
               doxycycline among the drugs that could potentially be used to inhibit SARS-CoV-2 papain-like protease.30, 31

         

         
               Conclusion

            Doxycycline is an expanded spectrum antibiotic that has additionally documented antiviral and anti-inflammatory properties.
               As doxycycline is reasonable and generally accessible, has a safe therapeutic index profile, and is an alluring alternative
               for the treatment of COVID-19 as well as potentially alleviating the lung sequelae. In spite of the fact that there is no
               contention on the multiple utilization of doxycycline; outrageous consideration is suggested while repurposing the medication
               for COVID-19 treatment. 'Battling a sickness with previously existing anti-infection agents' and 'antimicrobial obstruction
               progression' resemble two arms of an equilibrium that must be deliberately equilibrated. Any unevenness by the unseemly or
               unpredictable application of the repurposed medication would cause an appalling increase in AMR (anti- microbial resistance).
            

            Because of the COVID-19 pandemic and lack of medications, numerous nations have begun their own mass generic medication manufacturing
               units which are probably going to modify the drug production scene expanding the likelihood of more ecological defilement
               and drug abuse. Aside from its therapeutic application, doxycycline is also utilized in veterinary medication and farming.
               It is quite possibly the most richly utilized antibiotics around the world and the general wellbeing crisis presented by the
               COVID-19 pandemic has influenced its utilization. These hitches must be cautiously and carefully observed to contain the developing
               AMR which is unarguably an inconspicuous pandemic that would endure beyond the corona virus pandemic.
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