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Abstract 

    A coronavirus is a group of enclosed single RNA viruses that infected mankind and animals, 
CoVs are members of the Coronavirinae subfamily, caused by a strain known as SARS-Cov-2 
which consider a pandemic disease around the world .several clinical studies are Reaves that 
SARS-Cov-2 with SARS-Cov shares many biological characteristic features. These zoonotic 
viruses can enter the cell system initiated by binding of viral spike protein to the Angiotensin-
converting enzyme (ACE-2). Most severe coronavirus infections in human beings have been 
associated with a specific disease, such as hypertension, diabetes mellitus, and cardiac disease. 
Extensive research has revealed the association between this virus and the appearance of 
cardiovascular diseases like (myocarditis, coronary syndrome, myocardial injury, and 
thromboembolism). In this review, we summarized the virus replication, Potential Transmission, 
pathological observation in animales virus, its effects on the cardiovascular system, and 
Coronavirus zoonosis
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Introduction   
In December 2019, a spate of acute 
respiratory illnesses destroyed Wuhan, 
China. A novel Covid -19 belongs to the 
Coronaviridae family which was quickly 

identified as the pathogen responsible for 
these unusual illnesses, the outbreak was 
thought to start with a zoonotic spread from 
Wuhan’s seafood market  (1). Natural viral 
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infections have been documented in cats, 
pumas, dogs, ferrets, tigers, dogs, lions, 
snow leopards, otters, gorillas, and farmed-
caught mink  (2). The epidemiological 
relationship between these cases and 
confirmed human corona has been 
established, implying human–to–animal 
transmission, covid-19 is the causative agent 
of respiratory, gastrointestinal system, and 
hepatic, in mankind, and animals. Bats have 
been identified as a natural carrier of the 
coronavirus (3). virus pandemic infection 
has been linked to significant rates of 
morbidity and mortality. The identification 
of clinical and biological predictors is 
required to determine the severity of the 
infection and assist in the appropriate 
allocation of resources, the more 
hematological changes with the severe acute 
respiratory syndrome are leukopenia, 
thrombocytopenia (4), and sepsis (5). 
Understanding the virus's biological 
characteristics will aid in the development of 
diagnostic tests, pharmacological treatment, 
and vaccines, and expand our knowledge 
about tissue tropism. The lung is considered 
the primary site of covid-19 while the heart 
is the second rank as a target organ of SARS 
these belong to the abundance of (ACE-2) 
receptors in the heart which easier the entry 
of the virus to the body cell system (6). 
ACE-2 not only found in heart and lung, but 
also it shows in the kidney, intestinal 
epithelium, and vascular endothelium, which 
is an indicator to multiorgan dysfunction 
determine in covid-19 infection (7). The 
susceptibility to virus infection and the 
outcomes are associated with cardiovascular 
disease (8). Coronavirus infection increases 
the frequency of pre-existing cardiovascular 

disease, and these comorbidities are related 
to higher mortality rates (9). Moreover, 
coronavirus seems to promote the 
development of cardiac diseases, like 
arrhythmias, myocarditis, acute coronary 
syndrome, and heart failure(10).Clinical data 
suggest a bidirectional link between 
coronavirus and the cardiac system , but the 
mechanism underlying this contract are still 
unknown. it has been postulated that the 
high burden of inflammation associated with 
covid-19 may hasten the development of 
subclinical disease or cause cardiovascular 
damage (11). 

Viral replication: SARS-Cov-2 is a 
member of betacoronavirus , mankind 
betacoronavirus are represented by (MERS-
CoV,SARS-CoV-1,and SARS-CoV-
2).Virus corona is an enclosed virus in 
which the envelope glycoproteins is 
established in a bilayer lipid, and these 
protein contain spike(S), membrane(M), 
nucleoprotein(N, and the enclosed 
protein(E) in addition to other proteins with 
a 30kbRNA positive –strand Fig(1). The 
replication of covid-19 is divided into three 
main stages, the first stage included binding 
of the virus protein and entry to the cell 
system, the viral S protein binding to ACE2 
on the host cell surface, the virus attaches to 
ACE2 via the receptor –binding domain on 
the surface subunit S1of the S protein. After 
binding, the transmembrane protease cleaves 
the S protein allowing the viral membrane to 
fuse with the host cell membrane and entry 
of the virus into the cytoplasm (12), SARS 
virus can also enter the cell via the 
endosomal pathway, in which the ACE2 
virus is translocated to endosomes, after 
which the virus is liberated from the 
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endosome to the cytoplasm. This entry 
pathway can be by lysosomotropic agents, 
coronaviruses may use this as their primary 
entry pathway when infecting cells cultured 
in vitro (13). However, the significance of 
this pathway for infection in vivo is 
unknown. The second stage of virus 
replication is represented by the 
interpretation of the virus, processing of the 
viral, and replication of the RNA. Then 
released of the RNA is into the cytoplasm 
and translated into polyproteins which are 
then cleaved into small non-structural 
proteins. The structural proteins (N, E, S, 
and M) are translated through the Golgi 
apparatus and endoplasmic reticulum, after 
viral genomic replication. finally assembly 
of the structural protein and genomic RNA 
into a new viral particles which then liberate 
via exocytosis (14). 

 Corona Virus and the Potential 
Transmission: Covid-19 syndrome 
originated in an animal reservoir host and 

was transmitted to humans via an unknown 
intermediate host, then propagation by 
human–to–human transition. The reservoir 
host for this virus has been suggested to be 
bats (15). As well pangolins are recorded to 
act as intermediate hosts, few research 
showed that ducks, chickens, and pigs are 
poorly susceptible to the infection while cats 
are more susceptible to infection. Also, 
birds, pets, and livestock play a major role in 
the transmission of SAR-CoV-2 to mankind 
Fig(2). The virus may be transmitted to 
humans by bats or by an intermediate host 
that has evolved inside the human body(16). 
Natural covid-19 infections have been 
recorded in mink, cats, and dogs, and 
empirical infections in hamsters, ferrets, 
mice, and non-human primates. Animals 
like rabbits, and hedgehogs are sold in the 
markets for human being consumption, any 
of these could serve as an intermediate host. 
It is fundamental to identify any probable 
intermediate host to assist with the control 
of the virus spread and future outbreaks 
disease

Virus pathological observation in 
animales: After the viral transmission it 
adherers to the surfaces of the oral cavity, 
ACE2 protein is found in a large number of 
cells such as alveolar cells (type II), 
esophageal, kidney tubule cells, and 
myocardial cells, viral internalization is 
thought to be mediated by a cellular enzyme 
called furin which cleavage the spike protein 
at S1/S2 region and this cleavage is 
fundamental for virus entry to the lung. The 
TMPRSS2 primes the activated S protein, 
which then attaché to the receptors of ACE2 
to enter the host cell and is distributed in a 

different part of the body (17). (18) show in 
his case report that cats( 4.5 years old) 
which brought to the veterinary clinic 
suffering from loss of appetite and severe 
shortness of breath, did not respond to 
treatment, anemia, and hyperglycemia were 
discovered in the blood sample. The cat had 
been diagnosed with a systolic heart murmur 
but had not been given any drug before this. 
Following the episode of the respiratory 
system in addition to a bad prognosis and 
increasing intensity, the animal's owner 
chose euthanasia. The cat came from a home 
where one member of the household had 
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tested positive for the virus using an Ag-
captures test 7 days before the onset of the 
clinical symptoms in the pet as well a 
second person of the family tested positive 
by RT-PCR 3-4 day after cat illness. At 
necropsy, a little amount of red fluid was 
found inside the trachea, the lung appears 
mottled with red color and firm in addition 
to the depressed patchy area inside the 
parenchyma Fig (1), the wall of the left 
ventricular was thick, with a narrow cavity, 
and weight of the heart was about 20 grams. 
These facts lead to the conclusion that the 
pet had HCM, which was corroborated by 
the histological section, the kidney showed 
chronic infraction, and no considerable 
changes were shown in another organ.   

View point on the virus effects on the 
cardiovascular system  

Mankind: Clinical research has also 
recorded an association between coronavirus 
and cardiovascular system disease. Although 
the more clinical sign of corona infection is 
viral pneumonia, this virus can also cause 
disorders in the cardiovascular system and 
these may be related to the affinity of 
SARS-C0V-2 for ACE2 receptors more than 
SARS-C0V-1, probably resulting in the 
deposition of this virus inside the tissue that 
expressing ACE2, which include enterocytes 
and pneumocystis which infected with type 
2(19). As a result of spike protein 
attachment to this receptor, the 
cardiovascular system may be susceptible to 
not only direct viral harm, but also the 
subsequent immune response of the host, 
there is a lot of overlap between the 
comorbidities that patients with MERS, 
SARS, and COVID-19 have such as 

diabetes, prior cardiovascular illness, and 
hypertension (20) Coronavirus infection 
affected blood coagulation properties and 
vascular system leading to damage of the 
vascular wall and formation of clots inside 
small and large blood vessels (21). The 
gross cardiac sign of the covid-19 infection 
varies from report to report, however, 
precise COVID-19 –related abnormalities 
are rarely described, usually reflecting 
diabetes and hypertension. The gross cardiac 
sign include atherosclerosis, scarring, 
hypertrophy, and coronary artery 
disease(22), in addition to infarction of the 
heart, dilatation, and presence of a blood 
clot in the right ventricle, and inside the 
cardiac vein. 

Animals: The covid-19 infection has been 
reported in a variety of feline species. Pet 
was infected by their owners and transmitted 
the virus to other pets through direct contact. 
several studies indicated that some tests on a 
group of cats revealed that they carry 
antibodies specific for coronavirus (23) 
indicating that there is a chance of spillage 
between human beings and cats, and these 
viruses attack a different part of the body 
like respiratory system, digestive system, 
and cardiovascular system. The 
cardiomyocyte showed a multifocal area of 
degeneration and necrosis, the cytoplasm is 
hypereosinophilic, hemorrhage, fibrosis of 
interventricular wall, lack of striation, and 
vacuolation (18) and congestion of blood 
vessels, and finally development of cardiac 
failure due to secondary 
thromboembolism(24), the histological 
section showed edema with infiltration of 
the inflammatory cell( macrophages, plasma 
cell, and lymphocytes) Fig(3 A). the IHC for 
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cardiac myocytes revealed the presence of 
multiple FCoV morphologically positive 
cell, Fig(3 B).  

Complication, Clinical signs of 
coronavirus diseases and regions 
distribution: Coronavirus has a 5-6 day 
incubation period, however it can take up to 
14 days, this period is also known as the pre-
symptomatic period ,during which the 
infection is transmitted from the infection 
person and animals to the healthy one, 
coronavirus clinical sign and complication 
are  summed up in table 1  

Coronavirus zoonosis  :At present, seven 
kinds of corona are recognized to infected 
mankind, four of these species namely 
(229E, OC43, HKU1, and NL63) are 
endemic and cause coryza in the population, 
especially in winter  (25), the 229E strain 
was detected in 1966 and OC43 was 
identified in 1967. Comparative 
evolutionary investigation of mankind and 
animal reveals that 229E and OC43 infected 
humans during the last 200 years after 
jumping from their zoological reservoirs( 
bats)(25,26).HKU1 originated in mice and 
was isolated in Hong Kong in 2004.  NL63, 
which was isolated from a seven–month–the 
old kid in the Netherlands during the same 
period, leaped from bats to an unnamed 
intermediate host. Three –covid-19 have 
caused severe disease in human being in the 
last decades, either directly or indirectly 
these are SARS-COV-1(27). MERS-Cov 
and the more modern type is covid-19 in 
human beings (28).In the Guangdong 
boycott of china, in 2002, the primary SARS 
case was recorded with irregular pneumonia. 
In different countries around the world, the 

SARS epidemic resulted in 8,090 recorded 
cases and 770 deaths (27). In Saudi Arabia 
in 2012 MERS infected 2520 cases with 
800death case (29), in livestock and animals 
the natural SARS –C0v-2  infection has 
been detected sporadically, and the 
experimental infection of specific animal 
species has raised worries about reverse 
zoonosis in addition to secondary zoonotic 
processing, SARS-COV-2 has been detected 
in cats, dogs, and zoo animals, generally as a 
result of intimate contact with an infected 
human being (30), on the other hand, the 
natural infection in these animals, have not 
been ruled out. The present evidence refers 
that clinical signs may range from mild to 
severe illness with symptoms that may 
include nasal discharge,vomiting , fever, 
cough respiratory discomfort, and lethargy, 
we need more investigation to detect  animal 
species accompanying mankind and infected 
without symptoms and their role in 
transmitting the infection to human and 
other animal species (31).  

Conclusion  :Coronavirus quickly spread 
over the world, causing a major public 
health risk. The World Health Organization 
(WHO) declared SARS-COV-2 a global 
epidemic.covid-19 symptoms vary widely 
around the world between asymptomatic, 
moderate, and severe, the assessment of risk 
perspective is depended on (the host range, 
routes of virus transmission, risk of groups, 
epidemiology of wastewater, viral dose, and 
several reproductions) .several research are 
showed that corona infection leading to 
several complications in the vascular system 
in human being and some species of animals 
(pet, dog, and hamster) such as acute 
coronary syndrome, arrhythmias, 
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myocarditis, heart injury, thromboembolism, 
endothelial damage, and heart failure, 
although the exact pathway of covid-19 to 
the induced cardiovascular complication is 
unknown it involves a complex of processes 
such as hyperinflation, viral infection, 

cytokine storm, and immune response. 
Future studies and research should 
concentrate on determining the specific 
etiopathogenesis of the virus to develop 
effective and low–mortalitymedication
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Figure (1): Structures of corona virus (9) 

Figure (2):Virus pathological observation in animales (11). 

Figure (3): red color patchy(A), degeneration of myocytes with infiltration of 
inflammatory cell (blue arrow, B) (11). 

Figure (4).unigue appearances(A), dilation and thrombi of the blood vessels(B) 
aggregation of inflammatory cell (C) (20). 

. 
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Fig(5) Left: edema ,degenerated and infiltration of inflammatory cell(H&E)(x200), 
Right: show positive IHC  for feline myocardium corona (brown color.(x400)(23). 

   

Table (1) Coronavirus clinical sign and complication corona virus in human (22). 

Disease severity Manifestation Complication 

Asymptomatic 

condition  

No sign ARSD ,sepsis ,and intravascular 

coagulation  

Mild condition  Fever, breath lessens, and 

abdominal pain  

Air leak 

Moderate condition Pneumonia without hypoxemia Cytokine release syndrome  

Sever condition  Pneumonia with hypoxemia  Pulmonary embolism and acute 

liver injury  

Critical condition ARDS, coagulation defect and 

heart failure  

Immune thrombo cytopinea  

Table (2 ) Animal species, number of animal  ,and region of the infection in corona virus (21). 
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Animal species Number of cases Infection region 

cat 11,24,67 Asia, Europe, Americas 

dog 7,16,69 Europe, Asia, Americas 

Pet ferrets 1,1 Europe, Americas 

mink 20,340 Americas, Europe 

tigers 1,1,10 Europe ,Asia, Americas 

Lions 2,3 Europe, Americas 
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 مراجعة بحثیة جائحة فیروس كورونا وعالقتھ بأمراض القلب واألوعیة الدمویة ...

سؤدد محمد الحمداني ,ھناء خلیل إسماعیل ,سیفان سعد المحمود  عبدهللا الحیالي ,  نالسبعاوي، ایم ھدیل باسم 
 .العراق  الموصل، الموصل،جامعة  البیطري،كلیة الطب  الدواجن، االمراض وأمراض فرع

 الخالصة

البشر   التي أصابت  المغلقة  الریبي  النووي  الحمض  والحیوانات، فیروس كورونا عبارة عن مجموعة من فیروسات 
والتي تعتبر   SARS-Cov-2 الفرعیة، بسبب ساللة تعرف باسم Coronavirinae وفیروس كورونا ھم أعضاء في فصیلة

أن العالم.  أنحاء  جمیع  في  وبائیًا  البیولوجیة  SARS-Cov مع SARS-Cov-2 مرًضا  الخصائص  من  العدید  في  یشترك 
الممیزة. ھذه الفیروسات حیوانیة المصدر لدیھا القدرة على الدخول إلى نظام الخلیة والتي تبدأ بربط بروتین سبایك الفیروسي  

لألنجیوتنسین المحول  با .(ACE-2) باإلنزیم  اإلنسان  لدى  الشدیدة  بفیروس كورونا  اإلصابة  معظم حاالت  لعالمات  ارتبطت 
مثل ارتفاع ضغط الدم والسكري وأمراض القلب. أظھرت األبحاث المكثفة وجود عالقة بین ھذه الفیروسات وظھور    السریریة،

الجلطات الدمویة).   القلب،إصابة عضلة    التاجي،متالزمة الشریان    القلب،أمراض القلب واألوعیة الدمویة مثل (التھاب عضلة  
وتأثیراتھ    الحیوان،والمالحظة المرضیة في فیروس    المحتمل،واالنتقال    الفیروس،قمنا في ھذه المراجعة بتلخیص دورة حیاة  

 .ومرض فیروس كورونا الحیواني الوعائي،على الجھاز القلبي 

 .حیواني المصدر الدمویة، ةانتقال، األوعی  :ات المفتاحیةكلم
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