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Abstract: An outbreak with signs of pneumonia that caused by (acute respiratory syndrome coronavirus 

2) (SARS–CoV-2) first appear in the city of Wuhan, China, at the end of 2019, then become a global, 

pandemic. The Angiotensin - converting enzyme-2 (ACE2) is not considered as only an enzyme but it is 

also a functional receptor on the surfaces of the cells through which the SARS-CoV-2 enters the cells of 

the host and it is highly expressed in (heart, kidneys, and lungs). The sputum samples were collected from 

84 patients and 27 healthy individuals from Baghdad Medical City and Baqubah Teaching Hospital, in 

period of 28 April to 1 October 2021, after collection its stored at freeze until use, then measured by 

Sandwich Enzyme Linked Immune Sorbent Assay. The result revealed that the levels of ACE2 receptor 

was elevated in patient group as compared with healthy control with high significant difference(P<0.01), 

the level reached to (37.20±1.796 ng/L) in COVID-19 patients, while in healthy control was (8.921±1.19 

ng/L), as a conclusion Detection of ACE2 receptors in sputum of COVID – 19 patients revealed high 

significant difference when compared with healthy control and it is highly elevated range. 
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Introduction 

In late of December 2019, SARS – 

CoV-2, was the etiology of the 

coronavirus disease in 2019 (COVID-

19), it is originated in Wuhan, China 

and quickly spread to the majority of 

the countries in the world and lead to 

great of threats to the public health. The 

virus is shares about 79.5% of the 

genome identity with the SARSCoV-1 

and it is also using the angiotensin-

converting enzyme 2 (ACE2) as a cell 

entry receptor (1–5). Clinical symptoms 

of the COVID-19 patients include 

(fever, fatigue, dry cough, and 

pneumonia), whereas around of 20% of 

severe cases may lead to death from 

multi - organ failure. Such as part from 

respiratory system, multiple organs 

including immune system of the 

COVID-19 patients were also targeted 

by SARS CoV- 2 infection (6–9). 

The outbreaks were caused by a 

highly pathogenic of coronaviruses, 

including the acute respiratory 

syndrome coronavirus (SARS-CoV) in 

(2002) and the infection with Middle 

East respiratory syndrome coronavirus 
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(MERS-CoV) in 2012. The current 

outbreak, denominated coronavirus 

disease 2019 (COVID-19), caused by 

the virus of severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) 

(6–9). 

The SARS-CoV-2 is classified as 

an enveloped virus containing one 

positive-strand RNA genome that 

comprises 29.9 kb. SARS-CoV-2 shares 

about 80% similar to SARS-CoV. (10), 

and both of the viruses use the 

angiotensin - converting enzyme 2 

(ACE2) as entry cellular receptor. The 

coronavirus has four structural proteins: 

envelope (E), membrane (M), 

nucleocapsid (N), and spike (S) 

proteins. The spike protein is forms the 

large protrusions from the virus surface, 

giving an appearance of the crown and 

the name of the coronavirus (2,11). 

The (S) protein consists of the 

subunits (S1 and S2), it is responsible 

for attachment of virus and the 

membrane fusion, respectively. The 

spike is binds to the receptor of human 

ACE2 (hACE2) in the cell membrane 

through (S1) subunit of the receptor - 

binding domain (RBD). The SARS-

CoV-2 RBD are binds to the soluble 

hACE2 is more strongly with SARS - 

CoV (3). The enhanced affinity for the 

hACE2 and may contribute to the 

SARS-CoV-2’s with higher infectivity, 

as (COVID-19) is widespread globally 

and the number of the cases is 

increased. The transmembrane protease 

serine protease-2 (TMPRSS-2) and the 

ADAM metallo peptidase domain 17 

(ADAM17) (12) of host cell required 

for the priming of the (S) protein to 

allow the fusion of viral to host 

membranes by the S2 subunit. 

Therefore, SARSCoV- 2 is internalized 

by the endocytosis, and viral RNA is to 

release for the replication and the 

translation by host cell machinery and 

further assembly and exocytosis of the 

new viral structures (13,14). 

 

Methods 

Patients 

Sputum samples were collected 

from 84 confirmed cases infected with 

COVID 19 and diagnosis by using qRT-

PCR Control 27 samples from normally 

individuals were collected to compare 

with the levels of receptor in patients. 

 

Method  

The sputum samples after 

collection were stored in deep freeze 

until used. The sample treated by equal 

size of buffer saline and centrifuged 

4000 rpm \ 20 min, to separate the 

mucus from the solution then the 

solution obtained to measure the 

receptor with sandwich ELISA 

according to the kit manufacture (Sun 

long biotech). 

 

Results and discussion   

The result revealed that the level of 

ACE2 receptor was elevated in patient 

group as compared with healthy control 

with high significant difference 

(P<0.01), the level of ACE2 receptor 

was reached to (37.20±1.796 ng/L) in 

COVID-19 patients, while in healthy 

control was (8.921±1.19 ng/L) as 

illustrated in Figure (1). 
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Figure (1): Comparison between ACE2 receptor levels in COVID-19 patients and healthy control. 

 

The Angiotensin-Converting Enzyme 

2 (ACE2) has been proved to the main 

host cell receptor for binding of SARS-

CoV-2. The SARS-CoV-2 spike protein 

(S) is binds to the ACE2 to start the 

process of the replication (15). Most of 

people present a respiratory difficulty in 

response to SARS-CoV-2 infection, these 

findings were detected by the fact of that 

the release of the inflammatory cytokines, 

such as the interferons (IFNs) that caused 

by the SARS-CoV-2, can rise the 

expression of the ACE2 and the potentiate 

the infection (16,17). 

The current results were agreed with 

recent study conducted by (18) from the 

United Arab Emirates, who showed that 

the (ACE2) receptor were at significantly 

raised in the non-diabetic and the diabetic 

COVID-19 patients in compared to the 

healthy individuals. Also, (19) noted that 

the ACE2 R levels were elevated in 

COVID-19 patients with the severe disease 

than the mild and the moderate. The period 

of the hospital stay is correlated with the 

ACE2 levels. Higher ACE2R levels are 

related to higher levels pf CRP and the D-

dimer levels.  

In the fact, the patients with more 

severe (COVID-19) have the higher viral 

loads in the respiratory tract (throat, 

Broncho alveolar lavage fluid, or the 

sputum) and longer viral persistence than 

those who are experience the milder 

disease (20,21).  Not surprisingly, 

expression levels of the viral of the host 

receptor ACE2 are thought to be the 

important and the relevant factor 

influencing the viral loads and the 

infection (22, 23). 

The age-dependent increases in 

SARS2-CoV-2 receptors in respiratory 

epithelium part may be responsible for 

increased severity of the COVID-19 lung 

disease in the elderly of people. Regarding 

the children, research reports that showed 

of the ACE2 expression in the nasal 

epithelium was in significantly higher in 

the older children (10 to 17 years old), and 

the adults (more than 18 years old) when it 

compared with the younger children (less 

than 10 years old) (24).  

Moreover, the previous study by 

henonin et al., (25) showed that the 

preterm and term of newborns have a 

lower expression of ACE2 in the nasal 

epithelium than the adults (25). This may 
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lead to explain why COVID-19 is less 

prevalent and less severe in the children 

(26). 

Peters et al. (27) record that the higher 

level of the ACE2 in the male patients is 

notable cause higher mortality of (COVID-

19) in the males. Perhaps relatedly, the 

ACE2 gene is on the X chromosome, and 

differences in the sex chromosome dosage 

could affect the ACE2 expression through 

the X-inactivation or the differences in the 

parental imprinting. However, other 

studies in rodents have found that the 

ACE2 levels are high relatively in the 

males, because ACE2 levels are 

suppressed in the females by female sex 

hormones (28). 

It is necessary to acquire more 

knowledge of the role that the ACE2 plays 

in different organs and the physiological 

pathways because of its broad spread in 

tissue expression (29). This may shed the 

light on the factors that modulate the cell 

surface ACE2 receptor affecting the viral 

cell entry and consequently susceptibility 

to the SARS-CoV-2 infection. This, in 

turn, could have significant implications 

for identifying better therapies and 

screening tools to assess disease 

progression and the severity (30). 
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