
The emergence, on 12 December 2019 (Wuhan, China), of a 
novel coronavirus (SARS-CoV-2) which produced sever pandemic 
acute respiratory syndrome in humans (11, 62), has brought to the 
attention of the entire world the diseases caused by coronaviruses 
in humans and animals. Even more, the classification of the corona-
virus disease 2019 (COVID-19) as a putative zoonotic infection (62) 
has given rise to new question marks about the possibility that, in 
the future, more coronaviruses may become dangerous for hu-
mans.

After classification of the COVID-19 etiological agent, the 
current classification of coronaviruses distinguishes 39 species, 27 
subgenera, five genera (Alphaletovirus, Alphacoronavirus, Betaco-
ronavirus, Deltacoronavirus, and Gammacoronavirus), and two 
subfamilies (Letovirinae and Orthocoronavirinae) that belong to 
the family Coronaviridae, suborder Cornidovirineae, order Nidovi-
rales and realm Riboviria (11).

Coronaviruses have a wide diversity of hosts and tissue tro-

pism: humans, livestock, bats, mice, whales, and many domestic 
and wild birds. Mammalian coronaviruses are usually included in 
genera Alphacoronavirus and Betacoronavirus, while birds and fish 
coronaviruses are usually included in genera Deltacoronavirus and 
Gammacoronavirus (7). In some circumstances, coronaviruses can 
spread from animals to humans and then widespread in the human 
population without the subsequent mandatory involvement of ani-
mals (e.g., SARS-CoV, MERS-CoV, and SARS-CoV-2).

This review briefly presents the most important Coronavirus 
infections of animals with or without zoonotic risk.

Infection with Coronaviruses in humans

Infection with Severe Acute Respiratory Syndrome Coronavi-
rus 2 (SARS-CoV-2) - Coronavirus Disease 2019 (COVID-19)

The SARS-CoV-2 is a Betacoronavirus and the etiological agent 
of the Coronavirus Disease 2019 in humans. The putative natural 
reservoir is Chinese horseshoe bats (37), but the mode of trans-
mission from bat-to-humans is not fully established; most likely in 
the animal-to-human infection, an intermediate species could have 
been involved (37, 60, 62). Human-to-human transmission of SARS 
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 In several domestic and wild animals' species, the Corona-
viruses have been identified as the causative agent of respiratory, 
enteric or multisystem diseases, including pneumonia, enteritis, he-
patitis, reproductive disease, polyserositis, encephalomyelitis, and 
nephritis. Bovine, horses, swine, cats, dogs, camels, ferrets, rabbits, 
bats, rodents, birds, and various wildlife species many develop sub-
clinical or severe clinical coronavirus infections. Some coronaviru-
ses have zoonotic potential. Coronaviruses can spread from animals 
to humans, could adapt from animals to human and then wide-
spread in the human population without the subsequent involve-
ment of animals. In humans, the following coronaviruses infection 
have been described: Severe acute respiratory syndrome coronavi-
rus, Severe acute respiratory syndrome coronavirus type 2, Middle 
East Respiratory Syndrome Coronavirus, and Human Coronavirus -
229E, -NL63, -OC43 and -HKU1. The most severe outbreaks of 
human coronavirus infections have been COVID-19, produced by 
SARS-CoV-2, which was declared by the World Health Organisation 
as a pandemic on 11 March 2020. In animals, the following coronavi-
ruses are most important: Bovine coronavirus (BCV), Equine coro-
navirus (ECoV), Transmissible gastroenteritis coronavirus of pigs 
(TGEV), Porcine respiratory coronavirus (PRCV), Porcine epidemic 
diarrhea virus (PEDV), Porcine hemagglutinating encephalomyelitis 
virus (PHEV), Swine acute diarrhea syndrome virus (SADS-CoV), 
Porcine deltacoronavirus (PDCoV), Canine enteric coronavirus 
(CCoV), Canine respiratory coronavirus (CRCoV), Feline coronavirus 
(FCoV), Infectious bronchitis virus (IBV) and Turkey coronavirus 
(TCoV). This review briefly presents the most important Coronavirus 
infections with or without zoonotic risk.
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 La numeroase specii de animale domestice și sălbatice, Coro-
navirusurile au fost identificate ca agenți etiologici ai unor boli respi-
ratorii, enterice sau multisistemice, precum pneumonie, enterită, 
hepatită, boli de reproducere, poliserozită, encefalomielită și nefri-
tă. Bovinele, caii, porcii, pisicile, câinii, cămilele, dihorii, iepurii, lilie-
cii, șoarecii, șobolanii, păsările și multe alte specii de animale sălba-
tice pot dezvolta infecții coronavirale subclinice sau cu exprimare 
clinică severă. Doar câteva coronavirusuri au potențial zoonotic. În 
unele circumstanțe, coronavirusurile se pot transmite de la animale 
la oameni, se adaptează la specia umană și apoi se răspândesc în 
populația umană fără implicarea ulterioară a animalelor. La om, s-au 
descris infecții cu următoarele coronavirusuri: Severe acute respira-
tory syndrome coronavirus, Severe acute respiratory syndrome co-
ronavirus type 2, Middle East respiratory syndrome coronavirus, and 
Human coronavirus -229E, -NL63, -OC43 și -HKU1. Cea mai severă 
infecție umană cu Coronavirus este COVID-19, produsă de SARS-
CoV-2, declarată pandemică de către Organizația Mondială a Sănătă-
ții la 11 martie 2020. La animale, următoarele coronavirusuri sunt 
mai importante: Bovine coronavirus (BCV), Equine coronavirus 
(ECoV), Transmissible gastroenteritis coronavirus of pigs (TGEV), 
Porcine respiratory coronavirus (PRCV), Porcine epidemic diarrhea 
virus (PEDV), Porcine hemagglutinating encephalomyelitis virus 
(PHEV), Swine acute diarrhea syndrome virus (SADS-CoV), Porcine 
deltacoronavirus (PDCoV), Canine enteric coronavirus (CCoV), Ca-
nine respiratory coronavirus (CRCoV), Feline coronavirus (FCoV), 
Infectious bronchitis virus (IBV) și Turkey coronavirus (TCoV). În 
această recenzie se prezintă pe scurt cele mai importante infecții cu 
Coronavirus, cu sau fără risc zoonotic.
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-CoV-2 is possible. The pathology produced by SARS-CoV-2 in ani-
mals is not yet available. In humans, infection with SARS-CoV-2 can 
evolve from an asymptomatic or mild flu-like syndrome to severe 
respiratory syndrome with fever, dizziness, cough, and death. 
Higher risk of developing serious COVID-19 illness has older people 
and people of all ages with severe underlying health conditions 
(e.g., heart disease, lung disease, and diabetes) (26).

Infection with Severe Acute Respiratory Syndrome Coronavi-
rus (SARS-CoV) - Severe Acute Respiratory Syndrome (SARS)

The SARS-CoV is a Betacoronavirus which causes the Severe 
Acute Respiratory Syndrome in humans. The natural reservoir of 
SARS-CoV is Horseshoe bats from where palm civets (intermediary 
host) were infected and then humans (35). Human-to-human 
transmission of SARS-CoV-2 is the main way to spread the virus. 
SARS-CoV may have a broad animal host range, but the animal pa-
thology associated with SARS-CoV infection in natural infections is 
not documented. However, in experimental infections, macaques 
and ferrets developed clinical signs, while cats were subclinical (18, 
39). Also, genetically close related coronaviruses were reported in 
civet cats and raccoon dogs (24). In humans, infection evolves as an 
initial flu-like syndrome followed by cough, dyspnoea, a severe 
acute respiratory syndrome in 20% of cases, and multiple organ 
failure, the mortality rate is up to 10%. Severe illnesses are reported 
in vulnerable populations such as the elderly, infants, immune-
compromised individuals or patients with comorbidities (58).

Infection with Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV) - Middle-East Respiratory Syndrome (MERS)

The MERS-CoV is a Betacoronavirus which causes the Middle-
East Respiratory Syndrome in humans (49). The natural reservoir of 
MERS-CoV is represented by bats (Taphozous perforatus) from 
where the Arabian camels (Camelus dromedaries), the intermedia-
ry reservoir were infected and then humans (36). In contrast to 
SARS and COVID-19, where genetic analyses have shown the zoo-
notic introduction of a single viral strain, in MERS have been nume-
rous individual zoonotic introductions of the MERS-CoV in the 
human population (12, 43). Also, several community case clusters 
have been recorded, but human-to-human transmission usually 
requires long close contact with a sick person (40). Camels show 
minor clinical signs of disease after MERS-CoV infection (52). In 
humans, common symptoms are represented by fever with or 
without chills or rigors, cough, shortness of breath, myalgia and 
gastrointestinal symptoms (e.g., diarrhoea, vomiting, and abdomi-
nal pain); large mortality (37%) is recorded in patients who have 
medical comorbidities (e.g., diabetes, hypertension, chronic car-
diac disease, and chronic renal disease) (3).

Infection with Human Coronavirus (HCoV) types -229E, -NL63, 
-OC43 and -HKU1 – Common Human Coronaviruses (CHCoVs)

The Human CoV-229E and Human CoV-NL63 are Alphacorona-
viruses, while the Human CoV-OC43 and Human CoV-HKU1 are 
Betacoronaviruses (15). Bats can be the natural reservoirs for all 
known CoVs at this time (36). The putative natural reservoir of 
HCoV-229E is hipposiderid bats and the potential intermediate is 
camelids (10). Also, for HCoV-NL63, evidence of its bat and palm 
civets origin was obtained (27, 30). The HCoV-OC43 natural re-
servoirs are mouse and cattle (36, 59) and the HCoV-HKU1 natural 
reservoirs are bat and mouse (22, 36). The pathology produced by 
HCoVs in animals is not yet available. Seroconversion to HCoV-
NL63 has been reported in Rhesus macaques (16). Experimental 
infections on transgenic mice with HCoV-229E established that ani-

mals showed a mild weight loss, slight temperature increases and 
haemorrhagic areas in the lungs and small intestine (5). In humans, 
all HCoV infections typically produce in immunocompetent 
individuals' signs and symptoms of common colds (e.g., rhinitis, la-
ryngitis, pharyngitis, and otitis) (20). In people with an immuno-
compromised state, HCoV can produce severe injuries in the lower 
respiratory tract (e.g., bronchitis, bronchiolitis, pneumonia, exa-
cerbations of asthma, and respiratory distress syndrome) (23, 42, 
57). HCoV-229E and HCoV-OC43 are involved in 15%–30% of 
common colds (36). Also, HCoV may cause enteric and neurological 
diseases (e.g., meningitis, acute flaccid paralysis) (2, 17, 19, 36). 
Despite several animal coronaviruses' abilities to infect and pro-
duce pathology in the human population, the mechanism of the 
HCoVs interspecies spread remains unclear (36).

Infection with Bovine Coronaviruses (BCV)
The BCV is a Betacoronavirus which produces three distinct 

clinical syndromes in cattle: gastroenteritis and respiratory disease 
in cattle calves (Calf Diarrhea and Calf Respiratory BCV Infections), 
winter dysentery in dairy cattle (Winter Dysentery BCV Infections) 
and respiratory disease in feedlot beef cattle (Shipping Fever BCV 
Infections) (1). Cattle coronaviruses are common worldwide. BCV is 
a ubiquitous pathogen of cattle able to infect several animal 
species, including wildlife. BCV can infect dogs and turkey poults, it 
is closely related to the HCoV-OC43 (36, 59) and with coronaviruses 
of Sambar deer (Cervus unicolor), white-tailed deer (Odocoileus vir-
ginianus), caribou (Rangifer tarandus), waterbuck (Kobus ellipsi-
prymnus), elk (Cervus elephus) and giraffe (Giraffa camelopardalis) 
(38, 51). BCoV has a single serotype and a vaccine with a single 
broadly cross-reactive strain may protect against all syndromes 
described in infection with Bovine CoV (51).

Calf Diarrhea and Calf Respiratory BCV Infections
Calves less than 4 weeks old develop diarrhoea with severe de-

hydration, acidosis, and death. The transmission is horizontally by 
faecal-oral or respiratory ways. Carrier adult cattle are spreading 
BCoV in faeces mainly in the winter season and after calving, infec-
ting new-born calves in the first days of life (4). Calves from 2 
months to 2 years old can develop both digestive and respiratory 
syndromes (coughing, rhinitis or pneumonia), with recurrent respi-
ratory shedding from birth to 20 weeks of age. Calves can be with or 
without respiratory signs as a consequence of the lack of long-term 
mucosal immunity in the upper respiratory tract (8, 25). In the first 
stage of digestive syndrome, faeces are very yellow and are quite 
pasty, in second stage diarrhoea may be bloody, watery, mucousy 
and may contain shreds of the gut lining. Calves develop various 
degrees of fever, apathy, and anorexia. The disease clinical progre-
ssion is 2-6 days, with 50-100% morbidity and 1-2% mortality. The 
lesions are located at the level of the small intestine and colon, 
microscopically observing the atrophy of the villi and areas with 
denuded mucosa (4). Besides causing diarrhoea, BCV is involved in 
mild respiratory disease or pneumonia in 2-6 months old calves. 
Clinical signs of calf respiratory BCV infections are coughing, fever, 
rhinitis, and inappetence, often with concurrent diarrhoea (51).

Confirmation of BCV infection can be done by electron micros-
copy or ELISA on faecal or intestinal tissue samples. Prevention of 
the disease in calves is done by vaccinating pregnant cows with live 
vaccines so that it can provide a high level of colostrum antibodies. 
To reduce the incidence of the calf diarrhoea and calf respiratory 
BCV infections, the calves should be stored in ventilated spaces and 
receive adequate intake of colostrum. Treatment of calves with cli-
nical signs is symptomatic.
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Winter Dysentery BCV Infections
Winter Dysentery BCV isolates are antigenically closely related 

to Calf Diarrhea and Calf Respiratory isolates (51). The more seve-
rely affected seems to be the older cattle than the similarly exposed 
calves (31). During the winter months, The BCoV infected dairy 
cattle can express haemorrhagic diarrhoea, respiratory signs and 
an obvious reduction in milk production (8).

Shipping Fever BCoV Infections
In cattle entering feedlots, BCV can be a precipitating cause of 

the respiratory disease complex during the first weeks after arrival 
at feedlots and probably one of the most important predisposing 
factors to secondary bacterial infection (e.g., Mannheimia haemo-
lytica biotype A, serotype 1) and several environmental or host 
stress factors (38, 51). Feedlot beef cattle can develop severe forms 
of the shipping fever pneumonia, often fatal, expressed as the 
multifactorial fibrinous bronchopneumonia (38). In feedlot calves, 
Shipping Fever BCV Infection is characterized by fever, dyspnoea, 
bronchopneumonia, progressive weight loss and death (51).

Infection with Equine Coronavirus (ECoV)
The ECoV is a Betacoronavirus which produces various forms of 

infections, from asymptomatic to sporadic and mild diarrhea in 
adult horses and severe disease in foals. ECoV does not pose a 
threat to humans or other animal species. Typically signs are ano-
rexia, lethargy, fever, colic or diarrhoea, which resolves in several 
days to one week with supportive care (48). The virus can be pre-
sent in the gastrointestinal tract of apparently normal horses (38). 
The transmission is via the faecal-oral route (21, 32).

Infection with Swine Coronaviruses (SCoVs)
To date, at least five distinct species of CoVs have been de-

scribed in swine pathology: Transmissible Gastroenteritis Virus 
(TGEV),Porcine Hemagglutinating Encephalomyelitis Virus (PHEV), 
Porcine Epidemic Diarrhea Virus (PEDV), Porcine Respiratory Coro-
navirus (PRCV), and Porcine Deltacoronavirus (PDCoV). Also, re-
combinant viruses have been reported in European and Asian out-
breaks (e.g., TGEV/PEDV, bat-HKU2-like Alphacoronavirus) (41). 
SCoVs have different tissue tropisms, from the gastrointestinal and 
respiratory tracts to the peripheral and central nervous systems, 
and variable pathogenicity.

Infection with TGEV - Porcine Transmissible Gastroenteritis
The TGEV is an Alphacoronavirus which produce a severe acute 

swine enteric disease (vomiting, diarrhoea, electrolyte imbalance 
leading to acidosis, and severe dehydration) with 100% mortality in 
piglets less than 2 weeks old, whereas death is uncommon in piglets 
infected after 2-3 weeks of age (47, 50). There is no information re-
lated to the zoonotic risk of the virus. In pigs, the TGEV destroys the 
mature enterocytes lining the small intestinal villi, shortening and 
blunting of villi with results in both malabsorption and maldiges-
tion. In adult pigs, infection with TGEV is usually asymptomatic, but 
in some outbreaks older growing and finishing swine can develop 
transient, watery diarrhoea with or without mortality, and sows can 
show fever, anorexia, vomiting, diarrhoea, and agalactia (38).

Infection with PRCV - Porcine Respiratory Coronavirus
The PRCV is a spike protein deletion mutant of TGEV that has 

lost its enteric tropism (38). Like TGEV, the PRCV zoonotic risk was 
not registered. Usually, the infected piglets of all ages develop the 
subclinical or mild respiratory disease (mild fever, dyspnea, polyp-
nea, and anorexia). Serologically, PRCV and TGVE are difficult to di-

fferentiate, and PRCV-infected pigs may develop some cross-pro-
tection against TGEV (45). In association with other respiratory pa-
thogens, PRCV infections evolve more severely (33).

Infection with PEDV - Porcine Epidemic Diarrhea
The PEDV is an Alphacoronavirus which produce Porcine Epi-

demic Diarrhea (PED). The high virulent strains (United States-
PEDV) produce severe outbreaks characterised by explosive epide-
mics of diarrhoea and vomiting in groups of age. There is no infor-
mation related to the zoonotic risk of the virus. In pigs, the signs of 
PED are watery diarrhoea, dehydration, variable vomiting; in 
suckling pigs, the mortality is high (90-95% mortality); in weaned 
pigs, the morbidity is high and mortality is low. The majority of sows 
in farrowing, gilts in breeding and gestation and a low proportion of 
parity 2 and older sows in breeding and gestation can develop 
diarrhoea, vomiting and are anorectic (53).

Infection with PHEV - Porcine Hemagglutinating Encephalo-
myelitis 

The PHEV is a Betacoronavirus which produces neurological 
and/or digestive signs in pigs (e.g., vomiting and wasting disease 
(VWD) and/or encephalomyelitis). PHEV is the only known neuro-
tropic coronavirus of pigs and the pigs are the only species suscep-
tible to natural PHEV infections. There is no information related to 
the zoonotic risk of the virus. In experimental infections, PHEV in-
duced neurological disorders in mice and Wistar rats. In pigs, clini-
cal signs are usually reported in piglets under 4 weeks old (41).

Infection with SADS-CoV - Swine Acute Diarrhea Syndrome
The SADS-CoV is an Alphacoronavirus originated from the bat 

coronavirus HKU2, which produces severe and acute diarrhoea and 
vomiting in pigs (44). SADS-CoV has not been confirmed to infect 
humans (61). In pigs, SADS-CoV produces similar clinical signs as 
other known swine enteric coronaviruses (e.g., severe and acute 
diarrhoea, acute vomiting). Piglets less than 5 days old die quickly 
as a result of rapid weight loss, while infected sows suffered only 
mild diarrhoea (44, 61).

Infection with PDCoV - Porcine Deltacoronavirus Disease
The PDCoV is a Deltacoronavirus with multi-host potential (e.g. 

pigs, calves, cats, badgers) (34). In pigs, clinical signs are similar to 
those associated with PEDV infections (watery diarrhoea in sows, 
death in piglets) (38).

Infection with Canine Coronaviruses (CCoV)
Two distinct CCoVs are widespread in the canine population, 

mainly in animal shelters and kennels: an Alphacoronavirus called 
Canine Enteric Coronavirus (CCoV) and a Betacoronavirus called 
Canine Respiratory Coronavirus (CRCoV) genetically similar to BCV 
and Human CoV-OC43 (38). Recently, a pantropic CCoV has been 
emerged in some European countries (46). CCoVs have no zoonotic 
relevance. Considering the involvement of dogs in COVID-19 epi-
demiology, “to date, there have not been any reports of pets or o-
ther animals becoming ill, and there is no evidence that domestic 
animals, including pets, can spread SARS-CoV-2” (https://www. 
avma.org/resources-tools/animal-health-and-welfare/covid-19).

Infection with Canine Enteric Coronavirus (CCoV) - Canine Co-
ronavirus Enteritis

Several Canine Alphacoronavirus strains were isolated in dogs 
with diarrheal disease. The receptivity of domestic and wild dogs 
does not appear to be influenced by race, sex, or age. The virus is 
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highly contagious and it spreads to another dog through the faecal-
oral route. The incubation period is 1-4 days, and infected animals 
can eliminate the virus in faeces at 4 days p.i. (6). The animals 
remain carriers and can spread the virus in the faeces at six months 
after the reduction or disappearance of the signs and symptoms of 
a disease. Clinical signs are significantly influenced by the age of the 
animals. In most adults are described unapparent or moderate 
gastrointestinal diseases, while in new-born puppies will be re-
corded severe forms, with vomiting, diarrhoea (from colourless or 
orange to bloody stool) with very malodorous faeces, apathy, and 
decreased appetite (4). Usually, fever is not recorded, leukopenia is 
not recognized ad dogs recover spontaneously after 8-10 days (6). 
In clinical forms with discrete symptomatology, macroscopic le-
sions cannot be noticed. The mesenteric lymph nodes are enlarged 
in volume and oedematous. Histologically, the fusion of intestinal 
villi, the increase of cellularity in the lamina propria and the mu-
cosal flattening are noticed (4).

Confirmatory diagnosis is difficult and uses the electron micros-
copy of fresh faecal samples in the early stage of disease (6), isola-
tion and identification of the virus in faeces and PCR (4). Detection 
of specific antibodies in serum by using virus neutralization or 
ELISA does not allow confirmation of disease. Serum IgG does not 
correlate with immune protection; the degree of protection against 
CCoV was linked with faecal immunoglobulin A antibodies (14). 
Dogs can be vaccinated with modified-live or inactivated vaccines, 
but vaccination not routinely recommends (4). In clinical forms, 
treatment will be supportive and symptomatic (6).

Infection with Pantropic Canine Coronavirus (pCCoV)
The pCoV is an Alphacoronavirus, which produce systemic and 

fatal disease in dogs. Clinical signs associated with the infection are 
lethargy, vomiting, haemorrhagic diarrhoea syndrome, respiratory 
distress, neurological signs (e.g., convulsions), lymphopenia and 
dead within a few days. Gross findings are serosanguinous abdo-
minal effusion, superficial haemorrhages within the liver and spleen, 
petechial haemorrhages on lymph nodes, haemorrhagic enteritis, 
multifocal haemorrhagic renal infarcts, and multifocal consolidation 
of the lungs. Histological findings at the pulmonary level are fibri-
nopurulent exudate, alveolar haemorrhage and edema, bronchial 
and bronchiolar epithelial degeneration, fibrinoid vascular necrosis, 
and interstitial pneumonia. Other histological lesions include lym-
phoid depletion within the spleen and renal infarcts. Dogs with pan-
tropic CCoV infection are usually confected with CPV-2 (46).

Infection with Canine Respiratory Coronavirus (CRCoV) - Ca-
nine Coronavirus Respiratory Disease

CRCoV is an important etiological agent of respiratory disease 
in kennelled dogs, associated with mild respiratory disease inclu-
ding a dry cough, sneezing, and nasal discharge. CRCoV has tropism 
mainly for the upper airways. Histological examination reveals 
inflammation in the nares and mild to moderate tracheobronchitis 
with shortening and clumping or loss of tracheal cilia. The damage 
of the mucociliary clearance mechanisms of the upper airways pre-
dispose dogs to secondary infections.

The diagnostic of CRCoV is based on serological assays (e.g., 
ELISAs and immunofluorescence assays) by using paired serum 
samples collected at 2-3 weeks apart. The most appropriate and 
readily available test for the diagnostic is RT-PCR by using oropha-
ryngeal and or nasal swabs. In post-mortem diagnostic, RT-PCR or 
immunohistochemical techniques can be performed by using nasal 
cavity, nasal tonsil, trachea, and lung samples (46).

Infection with Feline Coronavirus (FCoV) - Feline Enteric Coro-
navirosis Infection and Feline Infectious Peritonitis

The FCoV is an Alphacoronavirus with several enteric and mu-
tant pathotypes that gained the ability to replicate in macrophages 
(54). FCoV has no zoonotic impact. Cats are receptive regardless of 
sex and age, but there seems to be a genetic determinism that in-
fluences the sensitivity to viruses of certain cat lines or families. FCoV 
infections are common in domestic cats, but most infected cats 
develop asymptomatic or mild gastrointestinal clinical signs, and a 
small percentage of cases will develop Feline Infectious Peritonitis 
(FIP) (4, 38). The initial clinical signs of FIP are anorexia, chronic fever, 
malaise, and weight loss, followed in effusive form by a progressive 
accumulation of a highly viscous fluid in the peritoneal cavity, while 
in noneffusive form the peritoneal exudate is absent or in low 
quantity. In some individuals were described ocular and/or neuro-
logical manifestations. The animals will die in a few weeks or months 
(38). In several organs will be observed foci of pyogranulomatous 
inflammation (38). The intra-vitamin diagnosis of feline infectious 
peritonitis is difficult and often incomplete (4). The interpretation of 
the serological test is frequently confusing because some sick ani-
mals remain FCoV-seronegative while other cats without clinical 
signs may have high titers of FCoV-Ab. RT-PCR- FCoV tests are availa-
ble but the interpretation remains challenging because the virus va-
riants may be present in biological samples without progression to 
FIP. The confirmation of FIP is done by using the immunohistoche-
mistry on biopsy samples collected from affected cats, to highlight 
the macrophages infection with FCoV) (9, 38, 55).

Infection with Avian Infectious Bronchitis Virus (IBV) - Avian 
Infectious Bronchitis

The IBV is a Gammacoronavirus which causes infectious bron-
chitis (IB) in chickens. IBV has no zoonotic significance, but it is a hi-
ghly contagious avian pathogen with a significant economic impact 
on commercial poultry farms (28). IB is usually a mild-severe respi-
ratory disease. However, depending on the virus strain, other parts 
of the respiratory system (e.g., lung and air sacs), oviduct epithelial 
cells, and kidney epithelial cells can be infected (29).

The clinical signs produced by virulent IBV strains in chickens of 
1-4 weeks age are gasping, sneezing, coughing, nasal exudate, wet 
eyes, tracheal rales, respiratory distress, and swollen sinuses. The 
clinical signs produced by less virulent IBV strains in the same age 
category are fewer and milder respiratory signs. In young female 
chickens may be recorded the oviduct hypoplasia followed by re-
duction of egg production and lower quality eggs (38). Several anti-
genic or genotypic types of IBV have been de-scribed and cross-
protection between serotypes and/or genotypes can vary from 
high to low (13). The vaccination with two antigenically distinct live-
attenuated vaccines can protect against different IBV types (56).

Infection with Turkey Coronavirus (TCoV) - Turkey Blue Comb 
Disease, Mud Fever, Transmissible Enteritis, Coronaviral Enteritis

The TCoV is a Gammacoronavirus that can produce in turkeys of 
all ages an enteric disease. TCoV has no zoonotic relevance. The 
most severe infections are described in turkeys of few weeks old and 
are characterized by inappetence, depression, green to brown wa-
tery diarrhoea (may contain mucus and urates), dehydration, weight 
loss, hypothermia, and possible death of young poults. The duode-
num and jejunum are pale and flaccid, the ceca is filled with frothy 
and watery contents, and cloacae bursa is atrophic. The infection can 
be expressed at adult breeder turkeys by reduced egg production 
and eggs with the absence of normal pigment and a chalky shell (38).
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Other Coronavirus Infections in Animals
Several other coronaviruses have been isolated from ferrets, 

minks, rodents, and bats. Ferrets and minks develop usually benign 
gastrointestinal infection with Alphacoronaviruses, and sometimes 
severe epizootic catarrhal enteritis or a feline infectious peritonitis-
like syndrome. Mouse coronaviruses (Mouse Hepatitis Virus) have 
enterotropic and polytropic strains that vary widely in their tissue 
tropism (neurotropic, olfactory, pulmonary vasculature, liver, hemo-
poietic tissues, and lymphoid tissues) and produce enteritis, hepati-
tis, and demyelinating encephalomyelitis. Rat coronavirus (Rat Sialo-
dacryoadenitis Coronavirus) infections produce rhinitis, epiphora, 
and pneumonia. Enteric coronaviruses of Orcytolagus rabbits induce 
in the juvenile animal's an intestinal villus attenuation, malabsorp-
tion, and diarrhoea. Also, young guinea pigs can develop diarrhoea 
and enteritis with coronavirus (38). Bats harbour Alpha- and Beta-
coronaviruses genetically divergent, implying that they, can be the 
source of future epidemics of human and/or animal disease (10, 38).

A wide variety of Gamma- and Deltacoronaviruses have been 
isolated in guinea fowl, geese, ducks, pigeons, gulls, shorebirds, 
swans, vulture, sparrow-hawk, hawk, woodpecker, ruddy turnstone, 
and several other bird species (38).
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