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Abstract 

The SARS-Cov-2 virus was fi rstly identifi ed in Wuhan, China and caused catastrophic 
destruction all over the world. COVID-19 virus primarily eff ects lungs of its hosts and impairs 
it in number of ways. It can also damage multiple organs like Heart, kidney, endocrine glands, 
skin, brain and several others. Kidneys are also damaged to a great extent. In Heart it can 
cause acute coronary syndrome, Heart failure, Myocardial infarction. SARS-CoV-2 eff ect brain 
especially psychologically. It also causes serious lymphocyte apoptosis. It also neutralizes human 
spleen and lymph nodes. SARS-CoC-2 can be harmful for those having already liver diseases. 
Similarly, SARS-CoV-2 has a direct impact on endocrine glands. It is responsible for the various 
injurious changes in hormones, causes various diseases like acute pancreatitis, decrease in GH, 
hypoparathyroidism etc. and lead to cause tissues damage in glands. It also some minor eff ects 
on nose, and respiratory pathways. It also has some minor eff ects on eyes and ears whereas it 
causes several devastations in GIT.

Introduction
In December 2019, there was an outburst of a virus 

in Wuhan city, the capital of Hubei territory in China [1]. 
Coronavirus illness (COVID-19) is caused by SARS-COV2, and 
is considered a causative operator of a dangerous malady 
brought about broad concern in worldwide open wellbeing. 
Coronavirus is one of the biggest pathogens that target the 
human respiratory tract. Past coronavirus episodes have 
included extreme intense respiratory disorder (SARS) -CoV 
and Center East Respiratory Disorder (MERS) -CoV, which 
have long been known to be exceptionally debilitating to open 
wellbeing. In late December 2019, a few patients were conceded 
to the healing Centre whose beginning determination was 
pneumonia with obscure cause. These patients were related 
to a wild animal market in Wuhan, Hubei Territory, China 
[2,3]. In fundamentally sick patients, different organs are 
regularly inϐluenced. The virus ties to angiotensin- converting 
enzyme 2 (ACE2) receptors present in vascular endothelial 
cells, lungs, heart, brain, kidneys, intestine, liver, pharynx, and 
other tissue [4]. 

Viral pathogens are increasing worldwide and it is 
anticipated that soon viruses would emerge as highly 
dangerous entities. Prevention is better than cure. 
Identiϐication of epidemiological patterns of SARS-CoV-2 
spread and dissemination of knowledge and awareness 
related to risk factors associated with viral transmission 
in different populations at risk; could prevent emergence 
of epidemics. The prevalence of SARS-CoV-2 infections are 
unfortunately increasing day by day due to limited awareness 
among general population. The aim of current study was to 
determine the impact of SARS-CoV-2 infection on several 
human body organs (Figure 1).

Impact of SARS-CoV-2 on human hearts

COVID 19 affect the heart by causing the acute coronary 
syndrome, congestive heart failure, myocarditis, and 
arrhythmias [5]. There is conϐirmation that patients with 
COVID-19 have heightened thromboembolic threat with 
a diversiϐication of indication in connection with ischemic 
stroke, deep vein thrombosis, acute pulmonary embolism, 
acute myocardial infarction, systemic arterial embolism [6]. 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.ijcv.1001038&domain=pdf&date_stamp=2021-10-26
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In COVID-19 patients the virus itself cause Cardiac injury. The 
virus attacks via angiotensin-converting enzyme 2 (ACE2) 
receptors which can cause pneumonia, acute myocardial 
injury, and chronic cardiovascular damage [7]. There was a 
case reported in which a patient has acute pericarditis and left 
ventricular dysfunction but that patient has no respiratory 
tract symptoms [8]. ACE2 is also related to the renin–
angiotensin–aldosterone system (RAAS) which result in the 
production of Angiotensin-II (Ang-II), a molecule associated 
with many cardiovascular diseases. When Ang-II binds to 
angiotensin type-1 receptor, which results in vasoconstriction, 
inϐlammatory responses, increased blood coagulation [9].

SARS-CoV-2 eff ects on reproductive organs

Recent studies showed that COVID-19 also affect male 
reproductive organ causing male infertility. Early studies 
shows that male is more likely to get infected than female 
[10]. The possible threat of COVID-19 affecting fertility is due 
to virus angiotensin-converting enzyme 2 (ACE2) enzyme 
receptor entry on testes, a reduction in important sex hormone 
ratios and COVID-19-associated fever [11]. Surprisingly 
ACE2 expresses higher in testes [12]. Further studies show 
that ACE2 has the highest expression in spermatogonia, 
leyding and Sertoli cells as compared to spermatocytes and 
spermatids [13].

COVID-19 associated indirect harmful eff ects on skin 

Skin- related problems during the COVID-19 pandemic 
were also observed giving rise to new challenges for 
Dermatologists. Studies have shown that these problems are 
caused due to prolonged contact with personal equipment 
like N95 masks, latex gloves and protective clothing and 
excessive personal hygiene. which results in many skins 
manifestation like Pressure injury, contact dermatitis, itch, 
pressure urticaria, and exacerbation of preexisting skin 
diseases, including seborrheic dermatitis and acne, have 
been described [14]. Wearing N95 mask (National Institute 
of Occupational Safety and Health) which can ϐilter 95% of 
infectious particle of COVID-19 effectively, this mask that ϐits 

closely to the facial skin. Most adverse reaction of using N95 
mask is acne, itching and rash COVID-19 also spread through 
physical contact so by using latex gloves dry skin, itching and 
rash were observed [15].

Impact of SARS-CoV-2 on human eyes

Recent studies showed that the Respiratory tract and 
faecal-oral route should not be considered as the only routes 
of transmission of COVID-19 in fact eyes are also considered 
as transmission routes [16]. In the ocular surface which 
includes the outer layer of the cornea, inside the eyelids and 
white of the eye Angiotensin-converting enzyme 2 (ACE2) and 
TMPRSS2, receptors through which SARS COV-2 attack are 
found in patients which proves its transmission through eyes 
[17]. Further research has shown that around one-third of 
the patients with severe SARS Cov-2 infection develop ocular 
abnormalities like conjunctivitis [18]. Along with conjunctivitis 
other abnormalities like anterior uveitis, retinitis, and optic 
neuritis are also reported in COVID-19 patients [19].

COVID-19 associated central nervous system and brain 
disorders

SARS-CoV-2 is a respiratory pathogen, there are reports 
of neurological appearances, such as epileptic seizures and 
encephalitis that will recommend a CNS inclusion of the 
disease [20,21]. Encephalitis may be a result of infection or 
viral proteins having entered the brain. SARS-CoV-2 mRNA has 
been recuperated from the cerebrospinal ϐluid, recommending 
it can cross the blood brain barrier (BBB) [22,23]. SARS-CoV-2 
can contaminate neurons in a brain Sphere model [24]. SARS-
CoV-2 might actuate changes within CNS without speciϐically 
crossing the BBB, as COVID-19 is related with cytokine storm, 
and numerous cytokines cross the BBB to inϐluence CNS 
work [25]. SARS-CoV-2 spike protein can straightforwardly 
inϐluence the obstruction work of the BBB which gives more 
profound knowledge into the neuropathology related with 
COVID-19. Most likely, the interaction between SARS-CoV-2 
and the BBB is multifocal and includes reversible activation at 
more than one receptor or signaling cascade [26]. Compelling 
proves illustrate that SARS-CoV connects to the cell layer by 
binding to human angiotensin-converting chemical 2 (hACE2), 
presently too known to be the SARS-CoV-2 utilitarian receptor 
[27]. The study of human tissue has shown a copious nearness 
of these receptors not as it were within the epithelia of the 
lungs and the small intestine bit also in arterial and venous 
endothelial cells and arterial smooth muscle in all organs 
considered, counting the brain [28]. Comparative to HCoV-
OC-43, a demonstrate in vivo of SARS-CoV disease proposed 
that the infection enters the brain through the olfactory bulb, 
and after that a trans neuronal spread seem occurs [29]. Brain 
tissue specimens of patients with SARS-CoV were examined 
under the microscope which showed the degeneration of 
neurons, necrosis, edema, extensive glial cells hyperplasia, 
and cellular inϐiltration of the vascular dividers by monocyte 
and lymphocytes [30]. It is also suggested that tall expression 

Figure 1: Eff ects of SARS-CoV-2 on diff erent human body organs.
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of ACE2 with in central glial substance and ventricles may 
give another potential path way for SARS-CoV-2 or SARS-CoV 
entering the CSF and/or spreading around the brain [31]. 
SARS-CoV particles are primarily found within the neurons 
with in the brain tests from SARS patients [32].

Because of money related troubles and social segregation 
due to COVID-19, numerous mental issues can emerge. 
They can be postponed by months. There is an increment in 
“passing of lose hope” from substance mishandle or suicide. 
The hazard is more prominent among people with dementia, 
mental sickness, and extreme invertedness. In individual 
and online communication with companions and back 
experts is beneϐicial [33]. On release from ICU, a third of the 
patients have dysexutive disorder comprising of carelessness 
confusion or ineffectively organized development in reaction 
to command [34]. A few patients who recover from COVID-19 
create mental wellbeing issues. These incorporate uneasiness, 
sadness and post-traumatic stretch disorder (PTSD). Long 
impacts can incorporate advancement of Alzheimer’s or 
Parkinson’s disease [35].

COVID-19 eff ects on spleen and lymphoid organs 

SARS-Cov-2 might speciϐically taint auxiliary lymphoid 
organs to cause cell death. Immunohistochemistry illustrated 
ACE2, the potential receptor SARS-CoV-2, communicates on 
tissue-resident CD169+ macrophages in spleens and LNs.
SARS-CoV-2 disease actuates extreme tissue harm counting 
lymph follicle exhaustion, splenic knob decay, histocyte 
hyperplasia and lymphocyte diminishments. Besides, in situ 
TUNEL recoloring outlined that viral disease leads to serious 
lymphocyte apoptosis, which could be intervened by viral 
antigens actuating Fas upregulation. Moreover, SARS-CoV-2 
too triggers macrophages to deliver IL-6, a proinϐlammatory 
cytokine that speciϐically advances lymphocyte necrosis. 
Collectively these comes about illustrates that SARS-CoV-2 
straightforwardly neutralizes human spleens and LNs through 
tainting tissue-resident CD169+ macrophages [36].

SARS-CoV-2 associated liver damage 

In SARS, the most elevated mortality rates were watched 
within the elderly and grown-ups with fundamental liver 
disease [37]. In this manner, it should be anticipated that the 
patients with COVID-19 are too more defenseless to hepatic 
harm [38]. It is an additionally conceivable that the liver 
impedance is due to medicate hepatotoxicity, which might 
clarify the expensive variety watched over the diverse cohorts. 
In expansion, immune mediated irritation, such as cytokine 
storm and pneumonia associated hypoxia, might to contribute 
to liver damage or indeed create into liver disappointment 
in patients with COVID-19 who are basically ill. Liver harm 
in gentle cases of COVID-19 is regularly transitory and can 
return to typical without any uncommon treatment [39].

COVID-19 eff ects on endocrine glands

In a general point of view, this deϐinite pathogenetic effect 

of COVID-19 may affect vascularized organs, such as the 
endocrine glands and in certain those with a very compact 
vascular network including pituitary [40].

COVID-19 associated pancreas diseases:

In a study it is suggested that there is a direct impact of 
COVID-19 infection on the pancreas [41]. It is reported that 
acute pancreatitis in patients with COVID-19 were ϐirst 
published in China, and then all over the world [42]. Even 
though acute pancreatitis is not an unusual condition, this 
case report suggests chance of an uncommon and direct causal 
relation between COVID-19 infection and acute pancreatitis. 
This can aid physicians in decision making, expecting 
COVID-19 as a possible cause [43]. Two of the three family 
members were identiϐied with acute pancreatitis related with 
SARS-CoV-2 [44]. The COVID PAN study proposes that acute 
pancreatitis in patients with COVID-19 is more regularly 
severe than in patients without COVID-19, some patients 
develop COVID-19 symptoms and abdominal pain at the 
starting of the infection, and others have acute pancreatitis 
days after COVID-19 is diagnosed [45]. Pancreatic injury 
in COVID-19 might be caused directly by viral involvement 
or secondary from enzyme abnormalities in the context of 
severe illness without substantial pancreatic injury [46]. NHE 
is present in all tissues and there is rich NHE2 isoform in the 
pancreas. Therefore, extreme, and constant NHE activation 
with COVID-19 infection can eternally damage the endocrine 
pancreatic tissue [47]. 

COVID-19 eff ects on Hypothalamus/pituitary gland

The ϐirst observation regarding SARS-CoV-2 was reported 
and found that the presence of SARS-CoV-2 in the cerebrospinal 
ϐluid of COVID-19 patients, suggesting a SARS-CoV-2 Is 
spreading in the CNS [48]. A practical study performed in 40 
COVID-19 patients with non-severe symptoms matched to 54 
healthy controls revealed a major decrease in GH and IGFBP-3 
during hospitalization [49]. Patients with diabetes insipidus 
who grow respiratory complications of COVID-19 are at 
expressively increased risk of dysnatremia and should have a 
close monitorization [50]. 

SARS-CoV-2 eff ects on thyroid

For thyroid gland it is found that the degree of the decline 
in TSH and TT3 levels was positively associated to the severity 
of COVID-19 infection. All enrolled patients had no earlier 
known thyroid disease and no medical record inducing thyroid 
function [51]. A different group did a study in 274 patients with 
SARS-CoV-2 and found that TSH and FT3 concentrations were 
considerably lower in patients who died (n.113) than those 
who recovered (n.161), while FT4 levels were not statistically 
different [52], in other studies, it is exposed a direct damage of 
thyroid tissue in response to COVID-19 infection telling some 
patients with neck pain radiated to the jaw and concomitant 
asthenia [53]. FT3 levels were signiϐicantly lesser in patients 
with severe COVID-19 disease and FT3 levels lower than 
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3.10 pmol/L expected morality freely from all other causes 
[54]. The Sex of patients with thyrotoxicosis and COVID-19 
infection was mainly male and low TSH and FT3 level were 
related with normal/elevated FT4 level [55].

COVID-19 associated parathyroid gland defects

It is found that two third of patients with novel coronavirus 
disease (COVID-19) had hypocalcemia [56]. SARS-CoV-2 
might have the prospective to directly attack the parathyroid 
glands by binding with acidophilic cells ACE2 receptors. This 
could explain the conclusion of hypoparathyroidism in the 
COVID-19 patient [57]. COVID-19 might affect the function of 
parathyroid glands by two possible ways; directly through the 
occupation of parathyroid gland tissues by SARS-CoV-2 virus, 
and indirectly secondary to respiratory failure and chronic 
respiratory alkalosis [58]. 

COVID-19 associated adrenal gland defects

Patients with COVID-19 infection may be inclined to 
corticosteroid insufϐiciency (CIRCI) due to both direct viral 
adrenal cell damage and adrenal inϐlammatory/autoimmune 
processes [59]. It is postulated that the arrangement of both 
COVID-19 infection and APLS was responsible for adrenal 
failure [60]. During hospitalization, in COVID-19 patients, 
Abdomen CT scan revealed increased size and blurring of both 
adrenals expressive for acute bilateral adrenal hemorrhage 
(BAH) [61]. 

SARS-CoV-2 eff ects on gonads

A recent study for testis in 81 men with COVID-19 showed 
that serum total testosterone (T) was lesser (although not 
statistically signiϐicant), while serum LH was signiϐicantly 
higher as compared to 100 age-matched healthy men [62]. In 
addition, SARS-CoV infection was presented to suggestively 
reduce serum testosterone in male mice [63]. Indications about 
the involvement of ovary in SARS-CoV-2 infection are absent. 
Hence, post-mortem pathological studies on consistent series 
are essential to explain any option of COVID-19 infection in 
the ovary and its potential effect on female fertility [64].

COVID-19 eff ects on lungs

According to research, the most effected organ due to 
SARS Cov-2 is Lungs [65]. It damages lungs in number of 
ways including impairment of capillaries, alveolar epithelium, 
and hyaline membrane [66]. Studies predict that even after 
recovery, the Lungs are so severely damaged that it could 
take months or years to recover completely to normal lung 
function [67]. ARDS or acute respiratory distress syndrome 
in a group of complications that causes ϐluid to leak into lung 
space ultimately causing lower oxygen levels in body and 
breathing difϐiculties. ARDS is usually secondary to some an 
already prevailing disease [68]. The most common impact of 
COVID-19 on lungs is development of ARDS during or after 
infection. This condition has been referred to as COVID-ARDS 

or CARDS (COVID Acute Respiratory Distress Syndrome). 
Studies suggest that among people diagnosed with covid19 
40% of them will develop ARDS with 20% of them being in 
critical condition [69].

Another serious impact of COVID-19 is growth of 
Pulmonary Fibrosis in lungs. Pulmonary Fibrosis is a group 
of diseases which effect lung tissue resulting in its thickness 
and scarring of connecting tissues which ultimately leads to 
hardening and thickening of these tissues and damaging the 
Alveoli. This causes breathing problems including shortness 
of breath and difϐiculty in breathing [70]. Although long 
term complications related to ϐibrosis after COVID are still 
being studied but already existing data and research done on 
patients recovered from COVID-19 suggests that there is a 
chance to develop ϐibrosis related complications in more than 
one third of these people. Moreover, among those recovered 
patients, decreased Capacity of the lungs for carbon monoxide 
(DLCO) was observed in 47% of total people, while 25% of 
those people were identiϐied with lower total lung capacity 
(TLC). These after effects were more complicated in people 
who had a history of any severe illness [71,72].

SARS-CoV-2 eff ects on kidneys

Kidney is considered one of the main targets covid virus 
infection. The exact mechanism between COVID-19 and Acute 
Kidney Injury (AKI) is still not clear and changeable depending 
on demographics with percentage between 0.9% - 29% [73]. 
Acute Kidney Injury (AKI) which is also called Acute Renal 
Failure (ARF) is a type of sudden kidney failure or damage 
which occurs in a small span of time somewhere between few 
hours up to few days. AKI disturbs the right balance of ϐluids in 
body due to buildup of waste products in blood which exerts 
additional pressure on kidney function. It is usually secondary 
to some already prevailing illness and most commonly occurs 
in patients who are already in Hospital especially ICU due to 
that primary illness. It also effects other organs like heart, 
lungs and brain [74]. 

Initial studies suggested that AKI occurs in 3% - 9% of 
COVID-19 patients but recent studies show that it is present 
in more than 15% of people recovered or recovering from 
COVID infection [75,76]. People diagnosed with Acute Kidney 
Injury during COVID infection have lower rate of survival. 
It also one the major complication in COVID related deaths. 
In people diagnosed with COVID, an immediate Proteinuria 
(increased levels of protein in urine) have also been observed 
[77]. Among people who are the maximum risk of COVID and 
COVID related complications, Kidney Transplant Recipients 
(KTR) were included [78]. Study was done to observe kidney 
function of 193 people diagnosed with COVID-19. Increased 
levels of Blood Urea Nitrogen (BUN) were seen in 31% of those 
people while increased serum creatinine was noticed in 22% 
of total people. In a similar study done on 147 COVID patients, 
60% people showed proteinuria and 48% showed hematuria. 
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SARS-CoV-2 eff ects on ears

The impact of anti-infection treatment and rehabilitation 
on the outside ear ϐlora as examined in 131 youngsters 
[79,80]. They surveyed the pervasiveness of centre ear 
emanation (MEE) at the hour of BMT during comparative 
time-frames in the prior year during and after MSHO in this 
pandemic year [81]. People with disability particularly with 
hearing weakness face considerably more trouble. They can’t 
get their standard assessment and treatment, the upkeep of 
their hearing reclamation gadgets has additionally observed 
to be bulky [82].

SARS-CoV-2 eff ects on throat

COVID-19 analysis fundamentally relies upon constant 
RT-PCR test of throat swabs [83]. They directed an imminent 
multi-focus cross-sectional investigation to contrast prompted 
sputum with throat swabs for SARS-CoV-2 recognition [84]. 
Throat become itchy, scratchy, and sore in COVID-19. Half of 
the people experience a sore throat who are ill with COVID-19.

SARS-CoV-2 related upper and lower airways disorders

On upper and lower airways estrogen has a set up beneϐice 
effect [85]. Chronic obstructive respiratory disease, airway 
epithelial damages, tobacco-smoke exposure, cardiovascular 
and cerebrovascular diseases are the dangerous factors for 
patients with cancer of upper and lower airways [86].

COVID-19 related eff ects on human nasopharyngeal 
region

The presence of antigen introducing cells in the nasal and 
oral mucosa, SARS-CoV-1 had the option to avoid this intrinsic 
insusceptible reaction in Rhesus macaques (RM) [87]. 
COVID-19 is passed on through respiratory droplets. These 
are tiny droplets that come from your nose and mouth when 
you sneeze, cough, and breathe.

SARS-CoV-2 eff ects on gastrointestinal tract GIT

 SARS-CoV-19 infected many organ systems other than 
respiratory system, including hepatic system or digestive 
system, in digestive system, GIT is affected a lot because of 
the presence of ACE 2 receptor on the surface of GIT. Some 
of the gastrointestinal symptoms are following, diarrhoea, 
vomiting, nausea, loss of appetite and pain in abdomen 
[88,89]. Symptoms such as fever, myalgia, and cough might 
be start along with the above-mentioned symptoms or before 
the showing of gastrointestinal symptoms. There are a lot 
of ACE2 receptors in lower GI tract. Intact infectious virus 
or only RNA and protein fragments of the virus are also 
found in patient‘s stool. It took longer time to clean-up if the 
patient has virus in his/her stool. GI Symptoms are existed in 
exceedingly small percentage in patient, many patients get 
rid of virus via stools [89]. Following is the pervasiveness 
of gastrointestinal symptoms which is ranged from 6.8% to 
61.3%, which includes anorexia (12.1% to 40.0%), diarrhoea 

(8.14% to 33.7%), abdominal pain (0% to 14.5%), nausea/
vomiting (1.53% to 26.4%) [90].

SARS-CoV-2 is the member of family beta coronavirus, 
which goes in to the cells via the ACE2 receptor [91]. ACE2 
found in abundance in the epithelia of the intestine as well as 
liver in humans, which may be provide the conϐirmation for 
the possibility of this route for COVID-19. Expression of ACE2 
is primarily found on the luminal surface of differentiated 
epithelial cells of small intestine. In addition, in the crypt cells 
and the colon, lower expressions are observed [92].

Here is a study for analyzing gastrointestinal symptoms 
in COVID-19 patients in China. These are analyzed ϐindings 
by 35 studies, which includes 6686 patients with COVID-19, 
who have all the symptoms of COVID-19. In 29 studies, it is 
reported that gastrointestinal symptoms in patients with 
COVID-19 were on processing and the pooled universality of 
simultaneous diseases of digestive system was 4%. The pooled 
commonness of digestive symptoms was 15% with vomiting 
(nausea), loss of appetite and diarrhoea, were the three most 
familiar symptoms. After Subgroup analysis, it was noted that 
there were higher rates of abdominal pain in patients with 
severe COVID-19 as compared to those who have non-severe 
disease. COVID-19 patients who were children had a familiar 
universality of gastrointestinal symptoms as of adult patients. 
10% of patients grant with gastrointestinal symptoms solitary 
having no respiratory features. Delayed diagnosis was the 
reason for the patients who have gastrointestinal system 
involvement along with COVID-19. Above study manifested 
those digestive symptoms are unfamiliar in patients with 
COVID-19. There is need of more attention for these types of 
patients [93]. Afϐirmation recommends that for SARS-CoV-2 
infection, gastrointestinal tract could be act as viral target. 
SARS-CoV-2 receptor ACE2 have high expressions in the GI 
tract and have an association with digestive symptoms, along 
with this bleeding and inϐlammation are noted in the intestine 
of patient of COVID-19 [94], which causes impact on the 
intestinal immune system and exert inϐluence on whole body’s 
immune system, thus deteriorating the disease procedure of 
COVID-19 in the lungs and other organs [95,96].

Moreover, during SARS-CoV-2 infection, viral balance 
in the GI tract could be tangled which could further affects 
the homeostasis of the beneϐicial bacteria found in gut [94]. 
ACE2 has high expression in gastrointestinal (GI) cells, like 
in esophageal epithelial cells and the absorptive enterocytes 
from colon and ileum [97-100]. In a study of 1141 conϐirmed 
COVID-19 cases 183 (16%) patients with gastrointestinal 
symptoms was observed. The following are the symptoms 
which are included in gastrointestinal symptoms, like diarrhea 
68 (37%), vomiting 119 (65%), nausea 134 (73%), loss of 
appetite 180 (98%) and abdominal pain 45 (25%) [101]. In 
another study, in which pediatric COVID-19 patients were 
observed diarrhea was noted in 3 out of 10 pediatric COVID-19 
patient [102]. Likewise, of a relative study of 244 COVID-19 
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infected children, 34 of them designates GI symptoms, 
including vomiting 23 (67.7%), diarrhoea 15 (44.1%), 
abdominal pain 4 (11.8%), and decreased feeding 8 (23.5%) 
[103]. Expression of ACE2 has abundancy in the epithelial 
cells of the GI tract is also investigated and the expression 
levels are higher as compared to lung [101-106]. The function 
of ACE2 in amino acid transport emphasizes the importance of 
ACE2 in the GI tract [107]. The C-terminal domain of ACE2 is 
a duplicate of renal transmembrane glycoprotein which plays 
a part in managing of neutral amino acids. It is investigated 
that ACE2 shares 50% of its realm with collection [108]. Since 
both ACE2 and collection are 50% alike, it is advised that they 
might have same function as well. After that it is noted that 
ACE2 does play viral role in the transport of amino acids and 
this had an intense impact on the good microbes in GI tract, 
which further effects the immune system of digestive system 
[92].

Expression of ACE2 on the luminal epithelial cells 
of the GI tract advices the probability of another site or 
secondary site for entry SARS-CoV-2 [106]. Likewise, yet, 
SARS-CoV-2 infection is indicated by respiratory symptoms 
urging droplet transmission, gastrointestinal indications 
for example diarrhea, vomiting, and abdominal pain, are 
also observed [109]. The GI symptoms appear to lead to the 
typical respiratory symptoms of COVID-19. SARS-CoV-2 
RNA is recognized in anal and rectal swabs and specimens of 
stool of COVID-19 patients, advocating the fecal-oral route of 
transmission [110]. Immunohistochemical studies presented 
the presence of viral nucleocapsid protein in the cytoplasm of 
gastric, rectal, and duodenal epithelial cells [99]. Interplay of 
SARS-CoV-2 with ACE2 in the Gastrointestinal tract may causes 
damage to the barrier function by disrupting barrier proteins 
ZO-1, claudins, and occluding and enhance the inϐlammatory 
cytokine production, which as a result may cause dysbiosis 
and severity of intestinal inϐlammation [111,112]. In addition, 
intestinal inϐlammation may cause increase in dysbiosis and 
harm to the intestinal mucosal barrier function, dendritic 
cells, and the intestinal lymphocytes, and macrophages may 
conserve the cytokine storm [112]. Conditions such as diabetes, 
hypertension and obesity may have unfavorable effects on gut 
microbiome [113], and infection of SARS-CoV-2 and reduction 
in ACE2 function may intensify the gut microbial dysbiosis 
[92]. Proliferation of diabetes-induced dysbiosis by ACE2 
shortage was noted [114]. 11.4–61.1% of GI manifestation 
of individuals with COVID-19, with inconstant outbreak and 
graveness is observed. The majority GI symptoms that are 
associated with COVID-19 are lenient and self-limiting such 
as anorexia, diarrhea, vomiting (nausea) and abdominal pain 
[88,99,115,116]. Minimum number of patients are present 
with an acute abdomen with set of causes such as acute 
pancreatitis, acute appendicitis, bowel ischemia, intestinal 
obstruction, hemoperitoneum or abdominal compartment 
syndrome [116]. RNA of Severe acute respiratory syndrome 
coronavirus 2 has been existed in biopsies from all parts of 
the alimentary canal (esophagus, stomach, duodenal, rectum) 
[95]. Due to direct viral injury, there is involvement of GI 

tract and/or an inϐlammation in immune response and may 
causes malabsorption, disparity in intestinal secretions and 
gut mucosal integrity and activeness of the enteric nervous 
system [117].

Conclusion
SARS-CoV-2 virus is a new and unique virus, so studies are 

being done to study is its effects and pathogenesis. Vaccines 
have also been developed but no 100% vaccine or treatment 
is available due to the virus distinctive characteristics. More 
research is needed to ϐind its exact impact on human organs 
and its treatment.
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