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ABSTRACT

Coronavirus disease (COVID-19) is an infectious disease caused by the newly discovered
coronavirus. Coronavirus affects human lung tissues. Covid-19 should be infection of the lungs, the
virus infects alveolar cells resulting in reduced production of pulmonary surfactant. Pulmonary
surfactant is a complex of lipids and proteins that line the alveolar epithelial surface and stabilize it
during respiration. The surfactant helps to reduce the surface tension on alveoli. The surface-active
components of the alveoli are a complex mixture of specific lipids, proteins and carbohydrates,
which is produced in the lungs by type Il alveolar epithelial cells. As a result, the lungs continue to
collapse, reducing its own volume, but the collapse is prevented by the muscles of inspiration,
which instead increase its volume. Covid-19 allows the surfactant to maintain the correct amount of
surfactant during the acute phase of infection during lung infection and allows time to resume and
allow individual surfactant production for type Il cells. Surfactant degradation or inactivation may
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contribute to increased susceptibility to pneumonia and increased susceptibility to infection.
Surfactant deficiency in patients with acute respiratory syndrome in adults and surfactant
administration may be a useful therapy against Covid-19.
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tension.

1. INTRODUCTION

Covid-19 pandemic has spread around the world,
but it is important to understand the virus's
infection and its effects as it has become a
pandemic disease. Covid-19 belongs to the

coronavirus family, which also includes the
SARS virus (Severe Acute Respiratory
Syndrome) and the MERS (Middle East

respiratory symptoms) virus. The coronavirus
family includes strains of the virus that cause the
common cold and flu. Covid-19 has been found
to be closely related to SARS. SARS beta
coronavirus, SARS-CoV, which caused the
outbreak of SARS (Severe Acute Respiratory
Syndrome) in 2003, and the new SARS-CoV--2,
as a result in COVID-19 [1]. Covid-19 infection of
the lungs, the virus infects alveolar cells resulting
in reduced production of pulmonary surfactant
Covid-19 affects the respiratory tract in humans.
The infection starts with or without mild flu
symptoms and progresses to more severe
symptoms. Covid-19 is its effect on body
systems, especially the lungs. Covid-19 mainly
infects the lungs of infected people and in severe

cases causes ARDS and pneumonia. It is
important to remember that while it is not
affected by RDS (Respiratory Distress

Syndrome) and pneumonia in all cases, it is a
phenomenon in most severe cases. Covid-19
directly affects the lungs and damages the alveoli
(small air sacs). The function of the alveoli is to
transfer oxygen to the blood vessels. These
blood vessels or capillaries carry oxygen to the
RBCs (Red blood cells). It is the RBCs that
ultimately supply oxygen to all the internal organs
of the body. Covid-19 works by damaging the
walls and lining of the alveoli and capillaries.
Debris from damage, causes plasma proteins to
accumulate in the walls of the alveoli and thicken
the lining. As the walls thicken, the transfer of
oxygen to the red blood cells becomes
obstructed. The denser the wall, the more difficult
it is to transfer oxygen to the blood cells, making
it difficult to breathe as the body continues to lack
oxygen. And lack of oxygen to the internal
organs causes a deficiency in the body and
impairs the functioning of the organs. At this
point, the body struggles to increase oxygen
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uptake. And the body's first response is to
destroy the virus and prevent its replication, but if
a person's immune system is weakened, the
body is unable to stop the virus [2], and this
exacerbates the crisis. Covid-19 has a tropical
environment for epithelial cells and to replicate
itself in the lungs, it infects alveolar Il cells of the
alveolar epithelium, which are efficient to
replicate thus allowing the virus to replicate. The
alveolar epithelium [3] contains | alveolar cells
(squamous cells) [4,5] and Il alveolar cells [6,7],
and macrophages. According to squamous cells,
the cells are very thin and, as a result, less
numerous than the second type of cell, but they
occupy about 95% of the surface of the alveoli.
Squamous cells are responsible for respiratory
exchange and are unable to replicate. Type Il
alveolar cells are able to replicate, providing
growth to both type Il alveolar cells and type |
squamous alveolar cells. Alveoli can be
compared to gas in water, because alveoli are
wet and surround a central air space. Surface
tension acts on the air-water interface and makes
the bubble smaller (reducing the surface area of
the interface). These organelles produce
pulmonary surfactant [8,9] and disperse into the
alveolar space. Pulmonary surfactant is a
surface-activated lipoprotein complex formed by
type Il alveolar cells. Proteins and lipids
composed of surfactants have both hydrophilic
and hydrophobic regions. The hydrophilic head
group in the water and the hydrophobic tails
protrude towards the air, absorbing at the air-
water interface of the alveoli and reducing the
surface tension. Surfactant production in humans
begins in type Il cells in the alveolar sac stage of
lung development. Surfactants are substances
that have the property of reducing surface
tension, for example between liquids and air,
allowing contact between the two. Covid-19
heavily interferes with surfactant production by
infection type Il alveolar cells. Lamellar bodies
appear in the cytoplasm at 20 weeks gestation.
These lamellar bodies are excreted by
exocytosis in the surface layers of the alveolar
airway lining, where surfactant tubular myelin
mesh forms. Club cells also form a component of
the lung surfactant [10]. People have been
suffering from deadly infectious diseases for a



long time, including viral outbreaks. Severe
Acute Respiratory Syndrome Coronavirus-2
(SARS-Cov-2) is a newly identified virus that
differs from the severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV) and Middle
Eastern Respiratory Syndrome Coronavirus
(MERS-CoV). However, it can because similar
symptoms related to pneumonia [11,12]. Covid-
19 infection the second type of alveolar cells and
consequently interferes with the production of
surfactants. The amount of lungs obtained during
a regular pulse-controlled inflation / removal
indicates that the volumes obtained during
flowering exceed a certain pressure exceeds the
time during inflation. This difference in volume
between inflation and deviation at a given
pressure is called hysteresis, and is due to the
surface-air-water pressure that occurs at the
onset of inflation. However, surfactant reduces
alveolar surface tension, as seen in premature
infants suffering from respiratory tract infection
syndrome. The normal surface tension for water
is 70 dyn / cm (70 mN / m) and in the lungs it is
25 dyn/ cm (25 mN / m); however, after
expiration, the compressed surfactant
phospholipid molecules reduce the surface
tension to a very low, near-zero level. Pulmonary
surfactant thus greatly reduces surface tension,
increases compliance and makes the lungs swell
more easily resulting in reduced respiratory
function. This reduces the pressure difference
needed to allow the lungs to swell. Lung
compliance decreases and ventilation decreases
when lung tissue becomes diseased and fibrotic
[13]. As the alveoli increase in size, the
surfactant spreads further over the surface of the
liquid. It effectively slows down the rate of alveoli
expansion by increasing surface tension. This
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helps all the alveoli of the lung to expand at the
same rate, as the faster it expands, the slower
the rate of increase in surface tension. This
means that the rate of contraction is more
regular, so that the faster one shrinks in size, the
lower the tension in the bottom, so that other
alveoli can contract more easily. When the
alveoli are smaller, the surfactant reduces the
surface tension more easily because the
surfactant is more concentrated. Representation
of Pulmonary surfactant system are shown in
Fig. 1.

According King and Clements, surfactant used in
pulmonary medicine is a specific term that refer
to the mixture of phospholipids, neutral lipids,
and proteins recovered by alveolar lavage from
animals, and has been best characterized by
composition and surface properties [14,15]. The
phospholipid and neutral lipid composition of the
surfactant is relatively constant in mammal
species and varies only during development or
after acute lung injury [16-18]. Surfactants
recovered by the alveolar wash method contain
mainly plasma proteins as contaminants. Most of
these sensitive proteins can be removed by the
refining process and leave at least 2 classes of
surfactant-specific proteins and their oligomers
[19-21]. Characteristics of the alveolar surfactant
complex are probably the result of the
accumulation of multiple components of the
surfactant in the second type of cell lamellar
bodies, resulting in the formation of tubular
myelin in the tubular hypo phase, and
subsequently in the formation of tubular myelin.
The general function depends not only on the
composition but also on the organization of the
components of the surfactant.
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air space

-
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Fig. 1. Pulmonary surfactant system (https://images.app.goo.gl/ai2eX4992dHCMuBQA)
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2. LITERATURE REVIEW OF SURFAC-
TANT FUNCTION-THERAPY AGAINST
LUNG DAMAGE

After the onset of ventilation and the
establishment of a functional residue capacity,
the amount of surfactant present in the alveoli
may be less important than preserving the
activity of that surfactant. Very little is known
about the surface properties of surfactants in
children’s alveoli and small airways with RDS
(Respiratory Distress Syndrome). However,
various studies suggest that the function may be
abnormal. Surface features are abnormal in the
presence of proteinaceous pulmonary edema
[22]. Alveolar washes from lambs or infants with
RDS (Respiratory Distress Syndrome) have very
high to low surface tensions [23,24]. However,
surfactants with great properties can be
recovered in a simple centrifugation method.
After very premature ventilation of lambs, a
surfactant treatment will initially dramatically
improve lung function. Surface tension of an
alveolar wash surface will be comparatively less
at the time of maximum response, but the
excitation of the wash surface tensions of the
lamb becomes even greater as develops
respiratory failure again [25]. Despite the
recurrence of respiratory failure, a large amount
of surfactant with great surface properties can be
recovered from alveolar washes by
concentration. The soluble protein fraction of
alveolar wash from lamb or specimens from the
trachea of children with RDS (Respiratory
Distress Syndrome) will disrupt the surface-
tension-lowering properties of natural surfactant.
Surfactant causes a clot when a thromboplastin
and plasma are added. The presence of
disrupted bronchial and alveolar epithelium and
cell debris and hyaline membranes may not
provide a satisfactory surface for surfactant
function. The ability of the surfactant "type Il cell"
in preterm lungs with RDS (Respiratory Distress
Syndrome) may be reduced. In short, there are
many possibilities as to why surfactant function
may be disrupted during the clinical course of
RDS (Respiratory Distress Syndrome).

Treatment of the lungs with surfactant before the
onset of spontaneous ventilation causes
mechanical changes in the ventilation of the
primary and all subsequent ventilator cycles.
Spontaneous breathing by surfactant-deficient
animals increases the amount of large tides,
leaving the lungs unstable and empty at the end.
In contrast, surfactant-treated lungs retain
volume over the last period. This epithelial
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damage is the result of fluid filling, recurrent
overdose of surfactant-deficient lungs and
collapse of the small airways [26]. Hyaline
membrane damage results from the coagulation
of epithelial debris with proteins leaking from
interstitial and vascular spaces of the lung
through the epithelial barrier. Anatomical damage
from spontaneous ventilation of the surfactant-
deficient lung can be almost completely
prevented by pretreatment with the surfactant
prior to ventilation [27]. After intrathecal
administration of the surfactant, histological
changes were not observed even when the
preterm pulmonary density increased with
increased ventilation [28]. Surfactant not only
improves aeration and compliance but also
reduces bronchial epithelial lesions characterized
by early pathological changes in RDS
(Respiratory Distress Syndrome).

3. RECAPITULATE AND RECOMMENDA-
TION

Surfactant therapy should be useful not only in
the need for complementary surfactants, but also
indirectly to who do not respond to a surfactant
treatment. After a clinical assessment of the risks
and benefits, in some cases it may be
appropriate to administer surfactants even at the
first signs of pulmonary dyspnea, making it
necessary to insight before reaching the stage of
dyspnea. Surfactant instillation can be done by a
tracheal tube, a technique used in newborns with
shortness of breath syndrome [29]. The
surfactant of the intubated patient will be able to
avoid subsequent influx of more frequently
inflammatory fluid and substances into the
pulmonary interstitum. The use of surfactants
can prevent alveoli from breaking down and
possibly improve their regeneration and lung gas
exchange. In addition, the initial use of
surfactants may limit the need for insights.

Our own idea as researchers, is that measuring
endogenous surfactant levels early in the
morbidity of Covid-19 patients could provide a
tool to differentiate between more severe
courses developing from mild cases and provide
information about the optimal time for outpatient
surfactant treatment. Surfactant did not prevent
Respiratory Distress Syndrome or Covid-19 [30].
But hopefully, the surfactant treatment will
eliminate the surfactant deficiency component of
the lung disease affect by Covid-19. We
recommend clinical trial surfactant therapy in
adult patients against Covid-19. Surfactant will
probably get rid of surfactant deficiency and
other aspects of lung immaturity.



4. CONCLUSION

It can be concluded that surfactant has a
contribution to the greater extent to improve
lung’s function. In addition, the first use of
surfactant will probably be limited to the need of
using intubation. This would better aid in
reducing the effects of infectious pathogens
during the period of their action. Waiting for the
virus to be won and for new type Il alveolar cells
to produce the necessary  surfactant
independently. However, to reduce the risk of
infection during the current Covid-19 outbreak,
people should avoid crowds, mass events, ocean
cruises, prolonged air travel and all persons with
respiratory iliness.
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