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Abstract

Coronaviruses which are a large family of viruses lead to upper-respiratory diseases in the especially respiratory system
and enteric, hepatic and neurological systems with different severity in human as well as a wide variety of animals.
Coronaviruses involved in four genera, and beta-CoVs are the most important group and the most highly pathogenic
viruses against humans such as Severe Acute Respiratory Disease (SARS) -CoV-2. SARS-CoV-2 is the third quite
pathogenic human coronavirus, and can pass through animals to human or human to human due to capable of cross the
species barrier into the human populations. Up to 2 July, 2020, coronavirus cases are 10,720,755 and deaths number are
517,005. Many variety mammalians groups such as pigs, cows, chicken, dogs, cats and human are harbor for CoVs.
Among them, especially bats are very important for harbor and enhance the change of interspecies transmission of the
viruses. According to SARS-CoV-2 symptoms, it is change to asymptomatic forms to respiratory failure and systemic
manifestations such as sepsis, septic shock and multiple organ dysfunctions syndrome. For SARS-CoV-2 inactivation
way is by lipid solvents including 75% of ether, 80% of ethanol, 75% of isopropanol, chlorine containing disinfectant,
peroxyacetic acid, and chloroform except for chlorhexidine, alkaline (pH> 12) or acidic (pH <3) conditions, formalin
and glutaraldehyde treatments. It is taken community measures against SAR-CoV-2 to control the spread of infection
and diseases. To SARS CoV-2, there has been no vaccine and specific anti-viral drugs so far. Therefore, public health
measures are considered as an effective tool for community. For this aim, hand hygiene, use of mask, hospital
environment, droplet, airborne and contact precautions, institutional safeguard and standard measures should be used.

Keywords: Coronavirus, SARS-CoV-2, structure, symptoms, preventive measure

Introduction

Viral diseases on going to emerge and cause serious disease
in the world. The issue, therefore, a big challenge for public
health. In the last two decades, severe acute respiratory
coronavirus (SARS-CoV) and HIN1 influenza have been
recorded in 2002-2003 and 2009, respectively. In addition,
in 2012, Middle East Respiratory Diseases (MERS-CoV)
was firstly identified (1). Then, in Wuhan, China, it was
seen low respiratory infections detected in 2019 but the
agent did not know. After, the etiology of this disease was
identified as a novel virus and belonging to CoV family.
The virus was called COVID-19 after soon SARS-CoV-2

(1)

Coronavirus: Generally, coronaviruses lead to diseases in
the especially respiratory system and enteric, hepatic and
neurological systems with different severity in human as
well as a wide variety of animals. Severe Acute Respiratory
Disease (SARS) -CoV-2 is the third quite pathogenic
human coronavirus, and can pass through animals to human
or human to human due to capable of cross the species
barrier into the human populations.

The World Health Organization (WHQO) reported that
SARS-CoV-2 a pandemic and March (2,3,4) Up to 30 June,
2020, coronavirus cases are 10,435,321 and deaths number
are 508,844 (5). Coronaviruses involved in four genera;
Alfacoronavirus (alfa-CoVs), Betacoronavirus (beta-CoVs
or [R-CoVs), Gammacoronavirus (gamma-CoVs) and
Deltacoranavirus (delta-CoVs). Among four genera, beta-
CoVs are the most important group and the most highly
pathogenic viruses against humans such as SARS -CoV-2,
Middle East respiratory Diseases (MERS)-CoV and SARS-
CoV (6,7,8).

Structure: The CoVs has a single stranded and RNA
positive polarity genome without segment. The CoVs’s
virions contain four main structural proteins; these are
nucleocapsid (N) protein, which binding CoV’s RNA
genome and playing a role in the replication of viral RNA
host’s cellular response, the transmembrane (M) protein,
playing a key role as it turns cellular membranes into
factories for making new virus particles, the envelope (E)
protein, playing three roles-interaction  between
cytoplasmic tail of M and E protein, releasing virions and
the virus pathogenesis, and the last one is the spike (S)
protein (9,10). (Figure 1).
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Betacoronaviruses are one of four of coronaviruses. It is in
the subfamily Orthocoronavirinae in the family
Coronaviridae, of the order Nidovirales. They are
enveloped, positive-sense, single-stranded RNA, on
average, 30 kilobases (Figure 2). The virus possesses
zoonotic features. The coronavirus genera are each
composed of varying viral lineages with the
betacoronavirus genus containing four lineages: A, B, C
and D (Table 1). In older literature, this genus is also
known as group 2 coronaviruses (11).

Betacoranavirus (beta-CoVs or B-CoVs)

Beta-CoVs was classified four subclassifications. The
genera were reclassified in 2018 as Embecovirus,
Sarbecovirus, Merbecovirus and Nobecovirus (12),
previously called lineage A, B, C and D, respectively (13).
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Figure 1. SARS- CoV 2 Structure (Rohan Bir Sing in (1).
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After that, the new a fifth subgenus was also included
named Hibecovirus (12, (Table 1).

The beta-CoVs of the greatest clinical importance
concerning human are OC43 (which can cause the common
cold) and HKU1 of the A lineage, SARS-CoV and
SARSCoV-2 (which causes the disease COVID-19) of the
B lineage (14), and MERS-CoV of the C lineage. MERS-
CoV is the first betacoronavirus belonging to lineage C that
is known to infect humans (Table 1) (15), 16).

The characteristic of CoVs can achieve rapid adaptation to
new host or different environment conditions due to
recombination tendency and inherently high mutation rate
(17,18,20)..
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Figure 2. Single-stranded RNA genome of SARS-CoV2 ((Rohan Bir Sing in (1).
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Table 1. Betacoronavirus (11, 12,19)

Lineage Lineage A Lineage B Lineage C Lineage D
Subgenus Embecovirus Sarbecovirus Merbecovirus Nobecovirus Hibecovirus
Example Human SARSr-CoV Tylonycteris bat Rousettus bat Zaria bat
coronavirus coronavirus coronavirus coronavirus
(HCoV-0C43)
(SARS-CoV-2, HKU4 HKU9 Bat Hp-
SARS-CoV-2  (BtCoV-HKU4) (BtCoV-HKU9) betacoronavirus
HCoV-HKU1 HKU4
(BtCoV-HKU4)  Pipistrellus bat
coronavirus
(Various Bat SL-CoV-
species) W1ivi1 HKUS5

(BtCoV-HKU5)

Human coronaviruses

Firstly, three human coronaviruses were known to exist:
human coronavirus 229E (HCoV-229E), HCoV-OC43 and
severe acute respiratory syndrome (SARS)-associated
coronavirus (SARS-CoV). Then, it was reported that the
identification of a fourth human coronavirus, HCoV-NL63,
using a new method of virus discovery (Table 1) (20).
However, then, three CoVs have been identified.
Nowadays, for human, at least seven coronavirus species
are identified as pathogens. Four of these are represent
above lines. In addition, the other three human
coronaviruses are HCoV-HKU1, MERS-CoV (Middle East
respiratory syndrome) and SARS-CoV-2 (CoVID-19).
There is variation for pathogenesis among these 7 species.
For instance, HCoV-229E, HCoV-0C43, HCoV-NL63 and
HCoV-HKUL1 lead to only mild upper respiratory disease.
They seldom cause to disease for in infants, young children,
and elderly people (21). Remaining three species are more
dangerous and can cause lower respiratory tract and trigger
a severe respiratory condition in humans. SARS-CoV
caused outbreak in 2002 and 2003 (22, 2), and responsible
for the Middle East respiratory syndrome (MERS-CoV),
which emerged in 2012 and remained in the circulation in
camels (23). SARS-CoV and MERS-CoV caused quite
important concern because they crossed the species barrier
and caused severe diseases. SARS-CoV emerged in Asia
and spread rapidly to several countries across the world.
MERS-CoV has largely been restricted to infections
acquired in the Middle East. The two viruses are related to
spread from human to human, and death rates are high (24).

Harbour of CoVs

Many variety mammalians groups such as pigs, cows,
chicken, dogs, cats and human are harbor for CoVs. Among
them, especially bats are very important for harbor and
enhance the change of interspecies transmission of the
viruses.

Before the SARS epidemic, bats were not known to be
hosts for CoVs. But after the SARS epidemic, there are
enhance, and bats have been found to be host of at least 30
CoVs (25).

Bats also recognized to be hosted some others (rabies and
other lyssaviruses, Hendra, Nipah and Ebola virus) highly
pathogenic viruses. Notable, horseshoe bats (high level) as
well as palm civet cats (intermediate level) are considered
to be reservoir of SARS-CoVs (26) (Figure 3). According
to other subgenus Merbecovirus, which found to be closely
related to the MERS-CoV in dromedary camels and
humans (27,28).

For beta-CoVs subgenera, so far, Sarbocovirus (SARS-
related CoVs), Merbecovirus (such as MERS-CoVs),
Nobecovirus and Hibecovirus have been determined in bats
(12, 27,29, 30).

As a result, in the last 125 years, it has witnessed a large
number of novel CoVs, and bats are the largest number of
CoVs harbor such as SARS-CoVs and MERS- CoVs (31).
Beside beta-CoVs, bats are also harbor for alpha-CoVs. But
birds are reservoir for gamma and delta-CoVs (32).

Figure 3. The emergence of SARS-CoV and MERS-CoV (33).
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Severe Acute Respiratory Syndrome Coronavirus
(SARS-CoV-2 or COVID-19)

Severe Acute Respiratory Syndrome Coronavirus (SARS-
CoV-2 or COVID-19) is the one of coronavirus strain
caused coronavirus disease 2019 (COVID-19). The agent is
responsible of COVID-19 pandemic. The disease is a
contagious and has been seen recently in worldwide.
Although most people infected with the virus will
experience mild or moderate respiratory illness and healing
without requiring special treatment, older people and
people with chronic diseases and immunosuppressive
problems are more likely to develop quite serious diseases
even resulting in death (4, 21).

Initially, the 2019-nCoV (Novel Coronavirus Pneumonia -
NCP) called by the Chinese government causes severely
lower respiratory tract diseases and also cause outbreak.
The disease, then, was called COVID-19 by World health
Organization (4.21) (Figure 4) (34). After that, 2019-nCoV
was recalled Severe Acute Respiratory Syndrome
Coronavirus (SARS-CoV-2) by the Coronaviridae Study
Group of International Committee on Taxonomy of Viruses
(35). The virus belongs to Pisuviricetes class, Nidovirales
order and Coronaviridae familiy. The agent places the beta-
coronavirus genus, Sarbecovirus subgenus and severe acute
respiratory-related coronavirus species and severe acute
respiratory syndrome coronavirus 2 strain (36).

The structure of the viruses has shown in Figure 5 A, B. A
genomic structure of SARS-CoV-2 is typical of other
betacoronaviruses. It contains 14 open reading frames
(ORFs) encoding 27 proteins (37).

According to phylogenetic analysis of the SAES-CoV-2,
the virus belongs to different clade from MERS-CoV, and
it is highly related to Bat SARS-like coronavirus than
SARS-CoV. It is known that Bat SARS like CoV isolated
from Chine between 2015 and 2018, and main reservoir is
bats (30,38). When genomic compression to SARS, SARS-
CoV-2 has shown only 380 amino acid substitution, and 27
mutations are observed. Due to these mutation,
pathogenicity of SARS-CoV-2 seem lower than SARS-
CoV (30). The SARS-CoV and MERS-CoV structure and
replication have also been showed in Figure 6. (33).

When compared to SARS (reproductive number (R0): 1.7-
1.9), the RO of the novel infection SARS CoV-2 is
estimated by WHO to range between 2 and 2.5. The range
is also higher than MERS (RO: <1). The higher RO indicates
that SARS-CoV-2 has a higher pandemic potential (Wu et
al., 2020). However, fatality rate of SARS-CoV-2 (2.3%) is
lower than SARS (9.5%) and MERS (34.4%) (CCDC).

Virus Middle East respiratory Severe acute respiratory
species syndrome-related «— syndrome-related
coronavirus coronavirus
ICTV- A
> CSG / L
5 | / N
"5“ Virus MERS-CoV <« SARS-CoV » SARS-CoV-2
()]
£
g 4
Middle East Severe acute Coronavirus
WHO Disease respiratory syndrome respiratory syndrome disease 2019
(MERS) (SARS) (COVID-19)
A
Year 2012 2003 2019

A First name

» Name origin

Figure 4. History of coronavirus naming during the three zoonotic outbreaks in relation to virus taxonomy and diseases

caused by Coronaviruses (35).

Figure 5. A-Electron microscope image of SARS-CoV-2 (Novel Coronavirus SARS-CoV-2- (39,40) B-Illustration of a

SARS-CoV-2 virion
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Figure 6. SARS-CoV and MERS-CoV structure and replication (33).

Symptoms

It is change to asymptomatic forms to respiratory failure
and systemic manifestations such as sepsis, septic shock,
and multiple organ dysfunctions syndrome. According to
SARS-CoV2 symptoms, Huang et al. (2020) reported that
fever, malaise, dry cough and dyspnea were seen patients.
All cases have shown pneumonia. About third of those
required intensive care unit and there were 6 (15%) fatal
cases. Another reports, Chine CDC (41) stated that there
were 62% confirmed cases of 72,314 cases , and 1% of
whom was no symptoms, 49 of which with cardiovascular
disease, diabetes, chronic respiratory disease, and
oncological diseases, died (above 9 years old). According
to (30), SARS-CoV-2 symptoms are divided three groups:
mild, severe and critical diseases. Mild disease can occur
81% of cases. In the type, non- pneumonia or mild
pneumonia are seen in the patients. The severe disease has
shown 14% of cases. The symptoms are dyspnea,
respiratory frequency (=30/minute) and needed ventilation
with oxygen due to low blood oxygen saturation. Critical
disease has seen 5% of cases. Respiratory failure, septic
shock, and or multiple organ dysfunction or failure are seen
in the cases with COVID-19.

According to (1), there are 3 types of symptoms may
observe in patients with COVID-19 (1),.

These are;

1) Mild illness form: It is seen upper respiratory tract viral
infections like mild fever, cough /dry form), sore throat,
nasal congestion, malaise, headache and muscle pain, loss
of smell taste, diarrhea, and vomiting. In more serious
patient, it is also seen dyspnea.

Medical Science and Discovery, 2020; 7(9):617-24

2) Moderate pneumonia form: It is seen respiratory
symptoms like cough and shortness of breath as symptoms.

3) Acute Respiratory Distress Syndrome (ARDS) form:
It is seen failure of respiratory system or worsening of
respiratory picture. It is seen also sepsis.

Inactivation of SARS CoV-2

The virus sensitive to ultraviolet light at 254 nm and heat
treatment (65 °C or higher). Another inactivation way is by
lipid solvents including 75% of ether, 80% of ethanol, 75%
of  isopropanol, chlorine containing  disinfectant,
peroxyacetic acid, and chloroform except for chlorhexidine,
alkaline (pH> 12) or acidic (pH <3) conditions, formalin
and glutaraldehyde treatments (42,43,44,45). According to
(46), ethanol and 2-propanol of =30% (vol/vol)
concentration were efficient in inactivating the virus in 30
s. For virus inactivation, it needed biosafety 3 level (BSL 3)
(47).

The number of Coronavirus cases and death in the some
of the country

According to (5), up to 2 July, 2020, coronavirus cases are
10,720,755 and deaths number are 517,005. The number of
cases according to country; In the United State, it has been
seen 2,763,681 confirmed cases and 130,570 death, and the
number is the highest number of confirmed coronavirus
cases. Brazil is second range, and the number of SARS
CoV-2 cases is 1,426,913 cases. A total COVID-19 number
are 60,194 deaths, and China with 83, 534 cases and 4,634
death, England with 313,483 and 43,906 death, Germany
with 196,296 and 9,059 deaths, Iran with 230,211 cases and
10,958 deaths, Spain with 296,739 cases and 28,363 deaths,
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Italy with 240,760 cases and 34,788 death, Pakistan with
213,470 cases and 4,395 deaths, France with 165,719 cases
and 29,861 deaths, Canada with 104,271 cases and 8,615
deaths, Sweden with 69,692 cases and 5,370 deaths,
Netherlands with 50,273 cases and 6,113 deaths, . In
Turkey, 5,150 death and 201,098 cases are seen.

Preventive measure of SARS CoV-2

It must be taken community measures against SAR-CoV-2
to control the spread of infection and diseases. To SARS
CoV-2, there has been no vaccine and specific anti-viral
drugs so far. Therefore, public health measures are
considered as an effective tool for community. For this aim,
it must use hand hygiene, use of mask, hospital
environment, droplet, airborne and contact precautions,
institutional safeguard and standard measures.

The most important measure to control the spread of
COVID-19 infection is hand wash frequently with soap and
water or with an alcohol-based hand sanitizer. If hands are
not visibly dirty, they should preferably have washed with
alcohol-based sanitizer for at least 20 to 30 seconds (48).
But, if hand dirty, they should wash with soap and water for
40-60 seconds. It must be avoided to contracting person or
other people, and hand must not contact eye or mount like
that mucosa. Susceptible or infected surfaces and other
surfaces must be clean with appropriate disinfection
technique with 1.0% hypochlorite solution or 70.0%
alcohol to limit the spread of infection To prevent of
infection spread by aerosol or droplet infection, it must be
mandatorily using mask. In the hospital, it is mandatory
wear surgical mask. As air-droplet seldom crosses beyond
1 meter, within 1 meter between health and infected people,
all health care workers must wear medical/ surgical mask
along with face shield or goggles to protect eye from
accidental spiting from patients. Personal protective
equipment such as masks, gloves, gown, and goggles are
necessary to prevent infection to health care workers.
Dedicated instruments like stethoscope and thermometer)
should be used for each patient however in case of sharing
each instrument must be disinfected with alcohol or
hypochlorite solution. Health care worker must avoid
touching their mouth, nose or eye, frequent hand wash (21).

Conclusion

Severe Acute Respiratory Disease (SARS) -CoV-2 is the
third quite pathogenic human coronavirus, and can pass
through animals to human or human to human due to
capable of cross the species barrier into the human
populations. Up to 2 July, 2020, coronavirus cases are
10,720,755 and deaths number are 517,005. Many variety
mammalians groups such as pigs, cows, chicken, dogs, cats
and human are harbor for CoVs. Among them, especially
bats are very important for harbor and enhance the change
of interspecies transmission of the viruses. According to
SARS-CoV-2 symptoms, it is change to asymptomatic
forms to respiratory failure and systemic manifestations
such as sepsis, septic shock and multiple organ
dysfunctions syndrome. For SARS-CoV-2 inactivation
way, it is treatment by using lipid solvent including 75% of
ether, 80% of ethanol, 75% of isopropanol, chlorine
containing disinfectant, peroxyacetic acid, and chloroform

Medical Science and Discovery, 2020; 7(9):617-24

except for chlorhexidine, alkaline (pH> 12) or acidic (pH
<3) conditions, formalin and glutaraldehyde treatments. It
is taken community measures against SAR-CoV-2 to
control the spread of infection and diseases. To SARS
CoV-2, there has been no vaccine and specific anti-viral
drugs so far. Therefore, public health measures are
considered as an effective tool for community. For this aim,
hand hygiene, use of mask, hospital environment, droplet,
airborne and contact precautions, institutional safeguard
and standard measures should be used.
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