




AGRICULTURAL SCIENCE AND PRACTICE   Vol. 10   No. 1   202314

MAZURKEVYCH et al.

each type (and there are more than 350 types) is differ-
ent: epidermis cells live fi ve days, erythrocytes – 120 
days. A cell dies due to apoptosis (programmed death). 
Its residues are consumed by ubiquitous phagocytes, 
and its place is taken by a young specialized cell, which 
originated in a stem cell. Prior to becoming this spe-
cialized cell, under the effect of the local environment, 
a stem cell goes through several stages of division and 
differentiation into the corresponding mature special-
ized cell with the genotype of the same tissue in which 
it lingered (Wong et al, 2021).

It is known that the duration of restorative processes 
depends on the method of applying MSC and on the 
type of damaged tissue. For instance, regeneration is 
completed sooner in skin, muscles, eyes, myocardium, 
cartilage, and bone tissues, and longer – in the liver, 
kidneys, thyroid gland, and pancreas (Mazurkevych et 
al, 2017).

The experiments involving the transplantation of 
stem cells for rats with the purpose of treating pulmo-
nary fi brosis demonstrated a considerable improvement 
regarding the disease symptoms via implantation to the 
damaged tissue and promotion of its regeneration, thus 
restoring the gas exchange ability of the lungs (Mitra 
et al, 2023).

It was determined that the therapy which involved 
the application of bone marrow stem cells reduced the 
infl ammatory process and regulated the remodeling of 
fi brous changes in the lung tissue. For instance, stem 
cells administered into the blood fl ow immediately af-
ter the simulation of pulmonary fi brosis (after the ad-
ministration of the bleomycin solution) reduced fi brous 
phenomena in the lung tissue even right after the ad-
ministration (Ortiz et al, 2003; Zhao et al, 2008).

The antifi brous effects of stem cells were also con-
fi rmed by other researchers (Choi et al, 2014; Glassberg 
et al, 2017). It was proven that mesenchymal stem cells 
inhibit infl ammatory reactions by the secretion of anti-
infl ammatory mediators (Prockop and Oh, 2012). It was 
also reported that up to 80 % of therapeutic effects of 
stem cells, obtained from the adult organism tissues, 
took place using the secretions, obtained from the stem 
cells, which is a promising method in the treatment of 
chronic diseases of the lung tissue (Hu et al, 2023). 

The period of wide application of stem cells has not 
come yet. At present, the application of stem cells in 
regenerative cell therapy is used for trials, for the ac-
cumulation of objective results for further scientifi cally 
substantiated use of cells and their products in regen-
erative therapy. 

The aim of the study was to determine the impact of 
transplanted mesenchymal stem cells on the activity of 
regenerative processes in the lung tissue of laboratory 
rats with experimentally induced pulmonary fi brosis.

MATERIALS AND METHODS

The experimental study was conducted at the edu-
cational and scientifi c laboratory, the Center for Cel-
lular Technologies in Veterinary Medicine, at the 
Department of Surgery and Pathophysiology named 
after Acad. I. O. Povazhenko, NULES of Ukraine. 
Female rats of the Wistar line, 4 months old, an av-
erage bodyweight of 277.0 ± 4.6 g, were used in the 
experiments.

The experiment animals were kept and used in the 
experiments under the requirements of the effective 
Law of Ukraine “On Protection of Animals from Cruel 
Treatment” No. 3447-IV dated 21.02.2006 with recent 
amendments dated 08.04.2017 and other regulations, 
and the Directive of the European Union 2010/63/EU. 

The permission for conducting the experiments ac-
cording to the topic of the dissertation, which involved 
the use of animals, was received from the local bioeth-
ics commission of the NULES of Ukraine, minutes No. 
80-1 dated 27.10.2020.

Thirty rats of the Wistar line were used in the study. 
During the preparatory period of 45 days, pulmonary 
fi brosis was experimentally induced in 25 rats using a 
single instillation of 0.3 ml of bleomycin hydrochloride 
solution (Bleomycin, Nippon Kayak Co., Ltd., Taka-
saki Plant, Japan) into the lungs with the estimation of 
1.0 mg/100 g of bodyweight of the animal in 0.3 ml 
sterile physiological solution of sodium chloride 0.9 % 
of room temperature. The solution was administered 
once into the thoracic cavity (Boiko et al, 2013). 

In the initial state (day 45 of pulmonary fi brosis 
simulation), fi ve animals were selected from the total 
number of sick animals and removed from the experi-
ment. The samples of blood, bronchoalveolar lavage, 
and the pieces of lung tissue were taken for laboratory 
testing to determine the nature of changes induced by 
pulmonary fi brosis. Other 20 animals with expressed 
symptoms of pulmonary fi brosis were divided into 
four experimental groups, fi ve animals in each. There 
was a separate fi fth experimental group – fi ve intact 
animals.

The animals of the fi rst experimental group had a 
single transthoracic administration of the investigated 
preparation (mesenchymal stem cells) in the dose of 2 
mln/animal into the right side. 




















