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Abstract

 Covid-19 or Corona virus disease is an emerging and epidemic viral highly infectious resulted by 

causative SARS-COV-2 virus and effect severely on the lower part of respiratory system. This infectious 

disease has predominantly histological respiratory transformation or rupture along respiratory tract, the 

pathogenicity of SARS2 is highly complicated lead to severe damage in the tissue of the lung and alike 

targets all types of epithelium that lining the tract resulting in diffuse damage of Pulmonary alveoli. And then 

dissemination of viral occur to another organs of the body. Previous comprehensive studies have been 

provided a basic understanding of the pathogenicity of this infectious disease, this paper of review conducts 

on the microscopical alteration and damages that affected the lining epithelium of conducting part of 

respiratory system and lung in general, providing an assessment of current state of histological knowledge in 

relation with novel corona virus disease  that may be provide an important understanding serve as a guide to 

prevention, diagnosis and treatment of SARS2. 
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1. Introduction 

The respiratory system play an important 

role to the whole physiological actions of the 

body, and it's the most susceptible to the damage 

that caused by corona viruses. Corona virus 

disease 2019(COVID-19) is also named novel 

corona virus pneumonia, Sever Acute Respiratory 

Syndrome corona virus 2 (abbreviate by SARS-

C0V-2), consider as highly an infectious disease 

causes by novel corona virus that originated in 

Wuhan, China at the yearend of 2019 triggering in 

a rapid spreading of disease worldwide and 

became an universal outbreak (Tian et al., 2020; 

Chan et al., 2020; Zhu et al., 2020).  

*Corresponding author: Rajaa Ali Moheiseen Al-

Taee 

The pathogen of SARS-COV-2 involved likeness 

or similarity with SARS-COV in its sequence of 

genome, clinically and biologically manifestation 

(Li, 2016 ; Chen et al., 2020) .The virus has four 

structural proteins including: the glycoprotein of 

spike surface, small protein of envelope, protein of 

matrix and protein of nucleocapsid (Li, 2016; 

Hamming et al., 2004). The protein of spike 

attaches to the receptors of host via the RBDs 

(receptor-binding domains) of ACE2 (angiotensin 

converting enzyme 2) (Lan et al., 2020). The  

protein of ACE2 has been identified in different 

organs of human, especially those of respiratory 

system (Hamming et al., 2004; Pambuccian, 

2020). 
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 Many studies on clinical features and 

epidemiology of corona virus 19 have been 

reported (Huang et al., 2020; Gu and Korteweg, 

2007), but histological and cytological data for 

current disease are remain scare. This review was 

reporting works information that including 

postmortem biopsies (Tian et al., 2020; Rossi et 

al., 2020). The aim of this review study was to 

following the effects of infection by COVID-19 

on the microscopical architecture of respiratory 

tract especially tissue of the lung and respiratory 

epithelium partially lining of conducting part of 

respiratory system. 

2. Microscopical (Histological and cytological) 

Review 

 The most predominantly established 

histological findings from the lung of cases with 

Covid-19 pneumonia include: formation of 

hyaline membrane, exudates of fibrin, damage of 

all types of epithelia and diffuse hyperplasia of 

pneumocyte type II, multinucleated giant cells, 

fibrin plugs, pulmonary infarction (Gu and 

Korteweg, 2007; Zhu et al., 2020), intranuclear 

inclusions within the pneumocyte II, interstitial 

and alveolar proliferation of fibroblasts and 

thickening of septa, all of these signs represent the 

characteristic features of diffuse alveolar damage 

(DAD) (Luo et al., 2020) .In some cases ,alveolar 

walls were undergo mild thickening referring to 

more complicated and advanced stages of disease 

(Tian et al., 2020). Focalized infiltration of an 

inflammatory cells including: plasma cells, 

lymphoid cells, macrophageal and mononuclear 

cells (Luo et al., 2020; Gu and Korteweg, 2007; 

Pambuccian, 2020) 

 Xu and his colleagues (2020) reported the 

first description of postmortem histological 

changes compatible with covid-19 infection that 

resemble to those of SARS-COV (Xu et al., 2020; 

Pambuccian, 2020; Gu and Korteweg, 2007; 

Hwang et al., 2005), establishing the similarity in 

manifestations and mechanisms of histological 

damage and responsibility of inflammation for all 

infections of corona viruses (Alsaad et al., 2020; 

Sims et al., 2005; Pambuccian, 2020). 

 In human, the epithelium that lining the 

conducting part of respiratory system for example 

the epithelia of nasal cavity, nasopharynx, larynx 

and tracheobronchial regions consists of pseudo-

stratified ciliated epithelium intermeshed with 

highly abundance of specialized mucous-secreting 

goblet cells (Pambuccian, 2020; Sims et al., 

2005), in addition, there is a predominantly 

distribution of cuboidal epithelium lining the 

terminal part of bronchioles of airway conducting 

part (Gu and Korteweg, 2007). The respiratory 

epithelia are usually consider the first tissue that 

susceptive to the viral pathogens and are the major 

target for respiratory infections of different viruses 

(Sims et al., 2005). 

 Histological examinations of electron 

microscope indicated significantly loss of the 

integrity of respiratory epithelium and highly 

decrease in abundance of ciliated epithelium tissue 

after corona infection (Chilvers et al., 2001; 

Pambuccian, 2020), these finding consistence with 

those that have been reported following the 

infection of nasal respiratory epithelium of other 

viruses (Luo et al., 2020; Prompetchara et al., 

2020; Tristram et al., 1998). Future works is 

needed to manifest the mechanism of damage to 

the lining epithelium of respiratory tract tat caused 

by the infection of human corona virus (Luo et al., 

2020; Tian et al., 2020). 

 Recent investigations have found that the 

virus of SARS-CO-2 binds to the receptors ACE2 

(which is mostly abundant in alveolar cells, 

pneumocyte II) on the surface of target cells via 

the receptor binding domain of the virus particles 

resulting in initiating of viral replication that 

further disseminates to infect another cells (Lan et 

al., 2020). In addition to the tissue of lung and 

respiratory epithelium, ACE2 localize in different 

tissue of organs: liver, lymphatic organs, intestine 

and bone marrow (Hamming et al., 2004; Yang et 

al., 2003). 

 The scientific fact that the SARS-COV2 

and SARS-COV have the same receptor ACE2 (a 

protein have a broad species distribution) may 

interpret the observation of distribution of disease 

between species (Wu and McGoogan, 2020; 
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Prompetchara et al., 2020), as both viruses have 

been reported from animal (bats) that have the 

highest one diversity of corona virus (Zhou et al., 

2020).       

3. Staining methods of detection 

 In addition to H&E routine staining, 

several special stains are applied including: stain 

of Masson, Sirius red staining, reticular staining of 

fibers identified huge pulmonary fibrosis of 

interstitial connective tissue. 

Immunohistochemistry show positive marker cells 

of immunity. Also, staining of periodic acid Schiff 

(PAS), in situ hybridization stains and silver 

methenamin are used (Luo et al., 2020; 

Pambuccian, 2020). In histological preparation of 

lung staining with immunohistochemical and in 

situ hybridization stains showed the existence of 

viral particles in the cytoplasm of respiratory 

epithelial cells of trachea (more than 50 % of 

ciliated cells), branches of bronchi and respiratory 

bronchioles. In addition, in the cells of 

pneumocytes, intact squamous epithelial cells, 

desquamated and degenerated squamous that 

forming syncytial giant cells that localized in the 

connective tissue septa infilterates and within the 

blood of vessels (Pambuccian, 2020). 

4. Conclusion 

 In summarized emphases ,we elucidate the 

most respiratory microscopical effects of COVID-

19 that might be provide an important knowledge 

about the histological damage caused by this 

disease to help clinical staph  to counteract this 

infectious disease successfully. For further 

informations about the microscopical 
abnormalities and pathogenesis of covid-19, 

studies should be including more samples from 

more patients with varied ages, genders, supported 

by physiological data or background are needed. 

In addition, laboratory animals should be used to 

following the progression invasion of disease in 

organs and tissue even cells of the body and 

identify the mechanism by which the viral damage 

occurs to microscopical architecture, and establish 

the precise histological changes in conducting and 

respiratory portions of respiratory tract. 
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