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Abstract. Numerous studies in experiments on laboratory animals and in clinical
practice have confirmed the positive effect of essential phospholipids on the structural
organization of cell membranes, intracellular metabolism, mitochondrial function,
antioxidant processes, which explains the active use of phospholipid-containing drugs
in hepato- and enteropathologies, cardiovascular diseases, etc. The raw material of
animal origin, in particular milk, which is a safe source of biologically active substances,
has a structural similarity with phospholipids of mammalian tissues. Based on them,
a biologically active additive (BAA) "FLP-MD" was created, which is characterized by
membranotropic properties and reparative effect. The aim of this work was to investigate
the biological effect of the liposomal form of BAA "FLP-MD" based on milk phospholipids
on the body of clinically healthy laboratory mice.

Determination of the toxicity of phospholipid-containing BAA "FLP-MD" was performed
on mice of the CBA line. The duration of the experiment was 16 days. The results of the
studies indicate a probable increase in body weight of mice of the CBA line after the 10th
day of intragastric administration of 1% solution of liposomal form of BAA "FLP-MD".

As a result of the study of biochemical parameters of plasma / native blood, the
absence of toxic effects of the liposomal form of BAA "FLP-MD" on the functional state of
the body of mice was set. Morphological parameters of peripheral blood in these animals
did not change significantly. According to the results of microscopic studies, no negative
effect of the liposomal form of BAA "FLP-MD" on the structure microstructure of the
mucous membrane of the gastrointestinal tract was found.

Therefore, the components of BAA "FLP-MD" do not adversely affect the functional state
of organs and systems of laboratory mice and do not show a toxic effect, which allows it to
be recommended for use in veterinary medicine as a means of rehabilitation therapy.

Keywords: milk phospholipids, BAA "FLP-MD", laboratory mice of the CBA line,
clinical, hematological and microscopic examinations, functional state of the organism
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Introduction

Now, the key role of structural and
functional destabilization of cell mem-
branes due to phospholipid deficiency,
lipid peroxidation, and their hydrolysis in
the pathogenesis of inflammatory, dystro-
phic and degenerative processes has been
scientifically and experimentally proven
(Solis-Calero et al., 2015; Gariani et al.,
2017; Calitz et al., 2018). This indicates
the feasibility of introducing reparative
therapies in veterinary medicine and med-
icine, which include phospholipid-con-
taining drugs, in particular, the most fa-
mous in the world — Essentiale® Forte N.
Numerous studies in experiments on lab-
oratory animals and when used in clinical
practice have confirmed the positive effect
of essential phospholipids on the structur-
al organization of cell membranes, intra-
cellular metabolism, the functional ability
of mitochondria, antioxidant processes,
and explains the active use of phospho-
lipid-containing drugs in hepatopatholo-
gy and enteropathology, cardiovascular
diseases, the intoxication of the body, etc.
(Bothra et al., 2018; Colombo et al., 2018;
Yang et al., 2018; Zhang et al., 2018).

The structural similarities with phos-
pholipids of mammalian tissues have raw
materials of animal origin, in particular,
obtained from milk, as well as a by-prod-
uct of its processing — butterdish, which
is a cheap and safe source of biological-
ly active substances. Based on them, we
created a biologically active additive
(BAA) “FLP-MD”, which is character-
ized by membrane-active properties and
reparative effect of an action. Therefore,
it is advisable to use reparative therapy
in applied veterinary medicine, focused
on the peculiarities of pathogenetic disor-
ders, taking into account the natural po-
tential and physiological ability of cells to
self-restore lost functions, especially dam-

aged intracellular structures — membrane
systems. This approach, along with tradi-
tional therapy in the medical field, helps
to reduce the economic damage from ani-
mal death, the occurrence of relapses and
complications of relevant pathologies,
as well as the solution of environmental,
food. and biological safety problems.

Analysis of recent research
and publications

Preventive medicine that studies the
problems of common non-communicable
diseases, based on the identification of risk
factors for the disease. An urgent task is
to assess the risk of developing a chronic
process, the formation of which correlates
with the duration of risk factors action
and their intensity. A chronic pathological
process is formed under the influence of
risk factors for a long period. In this re-
gard, to suspend it or achieve regression
of the disease is possible only as a result
of prolonged exposure to corrective fac-
tors while eliminating or attenuating the ef-
fects of negative factors. Inhibition of the
progression of the pathological process
and, especially, its reverse development
is an extremely difficult task that requires
the use of rehabilitation measures.

New rehabilitation technologies for
rehabilitation treatment include endoeco-
logical rehabilitation aimed at improving
the natural cavities and spaces formed by
the serous and mucous membranes, endo-
thelial structures, as well as the restoration
of the extracellular and cellular structures
(Gryshchenko et al.,, 2018). Currently,
there are four levels of endoecological
rehabilitation. Particularly noteworthy is
the fourth level, which is aimed at stimu-
lating cell regeneration and structural and
functional restoration of cell formations:
external and intracellular membranes,
protoplasm, membrane receptors, nuclear
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structures. The task of the fourth level of
rehabilitation is solved by correcting the
diet of animals with biologically active
substances of membranotropic action, lo-
cal action of membranotropic drugs (Gula
& Margitich, 2009).

The criterion for assessing the effec-
tiveness of endoecological rehabilita-
tion of the fourth level can be methods
that characterize the processes that oc-
cur in cell (biological) membranes. The
membrane responds to external signals
and induces the production of the cor-
responding metabolites by the cell; it is
able to effectively rebuild in response to
various factors. The physical state of the
membrane is known to be determined
by phospholipids, primarily phosphati-
dylcholine, phosphatidylethanolamine,
and phosphatidylserine, which contain
the bulk of the polyene fatty acids of the
®-6 and ©-3 structure (Gryshchenko,
2019; Sang-Chul & Xuemin, 2020).

In the process of rehabilitation therapy
at the fourth level of endoecological in-
teraction, there is a directed regulation of
cellular lipid metabolism, which is carried
out through the enzymatic block of desat-
uration of fatty acids, as well as due to the
stabilization of vasodilator function in the
synthesis of eicosanoids (Gryshchenko et
al., 2019). Moreover, the intensity of lipid
modification of cell membranes depends
on the depth and nature of the initial met-
abolic disorders. The fourth level will be
especially effective in rehabilitation for
years, but the effect can be seen on several
generations of the rehabilitated.

Most drugs from the arsenal of humane
and veterinary medicine are artificially
synthesized. Along with the quick effect
of their use, the development of severe
complications is possible, it is extremely
dangerous in case of complex clinical sit-
uations (Gryshchenko et al., 2019; Starr
et al., 2019). The likelihood of side effects

requires a deliberate and careful prescrip-
tion of such drugs in each case of the dis-
ease. Often the risk of negative effects of
synthetic drugs on a living organism limits
the possibility of their appointment due to
existing contraindications. The vast major-
ity of such drugs has cumulative properties
and, if the recommended therapeutic and
preventive doses are not followed, produc-
es a toxic effect on the body.

The unqualified prescription of
drugs, especially synthetic ones, often
causes the development of a “drug” dis-
ease. According to statistical materials,
the “drug” disease is the cause of death
of about 100,000 people and the cause
of the development of serious diseases
in 2,200,000 people a year, unfortunate-
ly, no such studies have been conducted
on the situation with animals. In many
cases of “drug” disease, life-threatening
side effects are noted: cardiac arrhyth-
mia, renal failure, internal bleeding, and
a critical decrease in blood pressure.

The use of natural, environmentally
friendly raw materials with low cost to cre-
ate BAA of therapeutic and prophylactic
action should help reduce the negative im-
pact of enteropathology on the health status
of animals and the formation of their pro-
ductive qualities (Tomchuk et al., 2019).

So, modern pharmaceutical pro-
duction focuses on the search for new,
efficient, environmentally friendly, and
at the same time more cost-effective
technologies; as a whole, it must solve
an extremely important task — preserv-
ing human health and the environment.
The components of dietary supplements
can be various organic and mineral sub-
stances of natural origin, which, along
with other properties of membrano-
tropic action. These are phospholip-
ids, essential fatty acids, amino acids,
vitamins, etc. (Udut et al., 2013). The
aim of the work was to investigate the
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biological effect of the liposomal form
of BAA “FLP-MD” based on milk
phospholipids on the body of clinically
healthy laboratory mice.

Materials and methods
of research

All manipulations with rats were car-
ried out in accordance with the require-
ments of the European Convention for
the Protection of Vertebrate Animals used
for experimental and scientific purposes
(Strasbourg, 1986), the Law of Ukraine
“On the Protection of Animals from Cru-
elty” Ne 3447 from 02/21/2006, which
was confirmed by the conclusion of the
Bioethics Commission of the National
University of Life and Environmental
Sciences of Ukraine, Kyiv, Ukraine.

The toxicity of the biologically active
phospholipid-dietary supplement “FLP-
MD” was determined in laboratory con-
ditions on CBA mice by oral adminis-
tration. The duration of the observation
period is 16 days (Vlizlo et al., 2012).

These tests are widely used by toxicol-
ogists as a relatively quick, uncomplicated,
low-cost, and statistically reliable method
for assessing the negative effects of drugs
on objects such as laboratory animals.

The studies were conducted on labora-
tory mice of the CBA line obtained from
healthy individuals of the vivarium of the
Institute of Oncology of the Academy of
Medical Sciences of Ukraine. Used ex-
perimental mice that reached puberty at
the beginning of the experiments. Healthy
individuals were selected, which had ap-
proximately the same size and weight, had
never before been used in other laboratory
studies and manipulations. The weight of
the mice was monitored throughout the
experiment. So, at the beginning of the
experiment, males weighed 19-20 g, fe-
males — 18-19 g.

To study the biological properties
of the phospholipid-containing dietary
supplement “FLP-MD” groups of exper-
imental animals were composed of ten
mice (five of each sex). Mice were kept
in five individuals in a separate cage.

The drug was fed to mice every day
for 16 days. Animals of the experimen-
tal group were intragastrically injected
with a 1% solution of phospholipid-con-
taining BAA “FLP-MD” in the liposo-
mal form at a dose of 13.5 mg/kg once
a day. BAA “FLP-MD?” is the author’s
development (Melnychuk et al., 2009),
which includes a complex of milk phos-
pholipids (nipples) that have a fatty acid
spectrum natural for mammalian cell
membranes, a mixture of unsaturated
fatty acids (oleic, linoleic, linolenic), ob-
tained with linseed oil, and antioxidants
(vitamins A and E). The control group
included intact animals injected per os
with an equivalent volume of distilled
water. After administration of the test
substance, the mice had free access to
food and water. Food intake was moni-
tored by both test and control mice.

We observed changes in the general
condition of the animals, the presence
of symptoms of intoxication. Every
24 hours of the experiment, the mice
were weighed and the amount of feed
consumed was monitored. After the ex-
periment, the mice were decapitated un-
der ether anesthesia, blood samples were
taken for morphological and biochemical
studies, stomach and intestine samples
for microscopic studies. The blood was
stabilized with heparin. Morphological
(number of erythrocytes, leukocytes,
platelets, leukogram) and physical (he-
matocrit, erythrocyte sedimentation rate,
ESR) parameters of blood were calcu-
lated and measured by the method of
Coulter on a veterinary hematology an-
alyzer “Mindray BC 2800 Vet” (China)
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(Vlizlo et al., 2012). Hemoglobin content
was determined in whole blood using the
Analyzer Micro CC-20 Plus Auto HTI
(USA) according to the instructions of
the manufacturer. Biochemical indicators
were determined by biochemical GBG
Stat Fax 1904 Plus (Awareness Technol-
ogy, Inc., Florida, USA) using chemicals
purchased from DAC-SPECTROMED
S.R.L. (Republic of Moldova). This de-
vice allowed to determine routinely the
content of total protein, glucose; activity
of enzymes e.g. aspartate transaminase
(AST, EC 2.6.1.1), alanine transaminase
(ALT, EC 2.6.1.2), alkaline phosphatase
(ALP, EC 3.1.3.1) and lactate dehydro-
genase (LDH, EC 1.1.1.27). Microscop-
ic samples were stained with hematox-
ylin-eosin, blood smears according to
Romanovsky-Giemsa.

Statistical data analysis was per-
formed using software Statistica 6.0.
Data confidence was estimated using
Student t-criteria. Data were assumed as
significant at P < 0.05.

Results of the research
and their discussion

Throughout the experiment, the behav-
ior of animals in the experimental group
did not differ from that in mice of the con-
trol group. When assessing the appearance
(condition of the skin, coat, mucous mem-
branes) in mice of the experimental group,
no differences were revealed compared
with animals of the control group. After
administration of the BAA “FLP-MD”,
no symptoms of intoxication (tremors, sei-
zures, paresis, and paralysis) were observed
in animals of the experimental group.

During visual observation in exper-
imental animals, the frequency of urine
output and defecation, as well as the
color of urine and feces did not differ
from those in the control group.

The dynamics of changes in the
body weight of CBA mice of various
groups are given in Table. 1. According
to the table, when feeding a phospholip-
id-containing

BAA “FLP-MD” to mice for 16 days,
a significant increase in the bodyweight
of mice was observed after 10 days of
experiment in both males and females.

The results of the study of morpholog-
ical, biochemical, and physical parameters
of the peripheral blood of mice treated with
phospholipid-positive  BAA “FLP-MD”
for 16 days are presented in Table. 2.

According to the results presented
in mice of the experimental group, the
number of erythrocytes and the ESR de-
crease under the influence of phospho-
lipids of the dietary supplement, which
is better expressed in females (corre-
spondingly from (7.2240.25)x 10"%/L
to (6.04+£025)x10%L and from
(1.6 £0.24) mm/h to (0.8 +0.2) mm/h,
P <0.05). All other indicators of animals
treated with BAA “FLP-MD” did not
change significantly.

As a result of biochemical studies,
which are presented in Table 3, when
mice were fed phospholipids of milk in
the form of liposomal BAA “FLP-MD”
for 16 days, no significant changes in
blood plasma parameters were found,
with the exception of alanine transami-
nase (ALT, EC 2.6.1.2) in females.

The above allows us to conclude that
there is no toxic effect of the compo-
nents of the dietary supplement on the
functional condition of the body.

The results of microscopic studies of
the stomach and intestines. On the prepa-
ration of the esophagus in females of the
experimental group, the transition of the
stratified squamous epithelium of the
esophagus into the glandular epithelium
of the cardiac part of the stomach and
the absence of cytological or structural
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1. The average change in bodyweight of mice (g) over the experimental period
(M £ m, n =5 in each group)

. Bodyweight (g)
Group of animals
2 day 5 day 8 day 10 day 16 day
Experimental | females | 17.74£0.3 | 184+0.1 | 18.6+0.3 | 18.8+0.3* | 19.0+0.3*
Group males | 19.5+04 | 20.5+0.6 | 21.1+0.6 | 22.1 +0.4* | 22.94+0.3*
Control females | 18.1+02 | 18.6+0.3 | 187+02 | 189+0.2 | 19.7+£0.6
Group males | 21.0£0.3 | 220+£0.6 | 209+0.7 | 209+1.0 | 21.1£1.3

Note: * P < 0.05, compared with the initial data on the 2nd day of the experiment in the

context of the control groups.

changes in these organs are noted. In the
esophagus, strata of the stratified epitheli-
um are surrounded by keratin masses with
foci of mineralization (dystrophic lim-
ing). Dystrophic liming indicates the an-
tiquity of the mineralization process and
is not a pathology. No structural changes

were detected in the epithelial cells of the
esophagus glands and the cardiac glands
of the stomach. The muscular membrane
with an active response of smooth muscle
cells, the serous membrane is thickened
with an active reaction of fibroblasts. At
the intersection of the esophagus into the

2. Blood morphological, biochemical and physical parameters in experimental
mice (M = m, n =5 in each group)

Males Females
Indicator experimental experimental
control group control group
group group
Erythrocytes, x 10'%/L 6.01 £0.25% 7.22+0.25 6.97+0.51 7.60 + 0.66
Hemoglobin, g/L 1120+ 1.7 116.8+2.7 116.3 +3.03 1153+1.8
Hematocrit, conv. units 0.46 £0.03 0.45+0.01 0.47 +£0.01 0.43£0.02
Platelets, x 10°/L 548.67 £ 145.60 | 515.20+41.20 | 611.25 £ 26.56 | 607.25 +39.02
Leukocytes, x 10°/L 6.78 £0.56 6.80 = 0.44 5.97+0.35 5.40+0.77
Stab 10°/L | 0.021£0.014 | 0.040+0.023 | 0.051 £0.021 | 0.056 +0.021
leukocytes % 0.30+0.20 020+0.12 | 0.83+£033 | 1.00£0.36
Segmental 10°/L 1.08 +0.06 1.06 £0.28 1.07+£0.25 1.14+£0.19
leukocytes % 16.60 £ 1.96 15.00+£3.38 | 17.67+£3.77 | 21.29+2.93
) ) 10°/L 0.17+£0.05 0.22+0.08 0.15+0.03 0.13+0.02
Eosinophiles
% 2.50+£0.63 3.30+1.35 2.58 £0.45 2.71+£0.56
10°/L 0.22+0.05 0.39+0.14 0.28 £0.03 0.33+0.09
Monocytes
% 3.20+£0.66 5.50+1.75 4.75+£0.64 6.21 £1.60
10°/L 5.30+0.56 5.13+0.20 4.44+0.38 3.73+£0.68
Lymphocytes
% 77.60+2.14 76.00 £2.76 74.50 +4.61 68.36 +4.58
ESR, mm/hour 0.80+0.10* 1.60£0.14 1.33+0.17 1.51+0.29

Note: * P <0.05, the difference is significant compared with the control.
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3. Blood plasma biochemical parameters in mice of different groups
(M £ m, n =5 in each group)

Males Females
Indicat i i
ndicator experimental control group experimental control group
group group
Alanine 126.3 + 6.1 1393+ 1.9 97.0+ 1.6* 833+1.1
transaminase, [U
Aspartate 565.6+30.7 | 612.3+57.9 | 537.0+50.1 | 527.6+71.6
transaminase, [U
Alkaline 864.0+162% | 7550+313 | 79234453 | 969.0=73.9
phosphatase, [U
Lactate
2496.3+203.2 | 2996.3+79.9 [10199.0=+102.7|10802.0+488.1

dehydrogenase, [U
Glucose, mM 20.7+1.2 19.4+0.8 17.8+0.6 1821+1.5
Total protein, g/L 393+1.9 37.3+0.6 31.0+04 31.0+1.2

Note: * P < 0.05, the difference is significant compared with the control.

stomach, there are massive round-cell in-
filtrates (inflammatory), stasis (plethora)
of blood vessels. The mineralization of
keratin masses in the esophagus and at the
same time an active reaction of the basal
cells of the esophagus are noted.

The mucous membrane of the stomach
was rejected into the lumen with stick ne-
crosis fragments of the glandular epitheli-
um and the storage of individual Brunner
glands, which are represented by a cylin-
drical epithelium. The rejection of the gas-
tric mucosa extends to the limit of its plate.
The last thinned, homogeneous, poor cells
with signs of mineralization. The muscular
membrane is thinned with signs of inter-
muscular edema; smooth muscle cell re-
sponse and lymphocyte infiltration. Some
preparations have no structural changes.
All layers of the structure are clearly recog-
nizable: lobes, fossa of the mucosa, and
own glands. The submucosa of the mucosa
membrane is thinned, the muscle and se-
rous membranes are thickened.

The small intestine corresponds to the
structure of the duodenum. The structure of
the mucous membrane is preserved, despite
the rejection of the mucous layers in the in-
testinal lumen and necrosis of a part of the

villi. The submucosa and serous membrane
are absent. In the $troma of the intestinal vil-
li, lymphocytic infiltration is expressed. The
structure of the small intestine is not broken
in all layers. The villi of the mucous mem-
brane are large with a moderate endothelial
reaction. The cavernous expansion of the
blood vessels of the submucosal layer is de-
termined. Hypertrophied muscle plate (mid-
dle section). The serous membrane is absent.
In males, when studying the prepara-
tions in the transitional zone of the esopha-
gus and the cardiac part of the stomach, the
hyperkeratinization between the cells of
the stratified squamous epithelium and the
subepithelial layer with foci of mineraliza-
tion (dystrophic liming) is noted. Massive
foci of hemorrhage (intramuscular). The
active reaction of nuclear forms of fat cells
in the upper section. Fragmentation and
decay of connective tissue fibers, which
borders the squamous epithelium.
Transitional zone of the esopha-
gus into the stomach: on the verge of a
multilayer squamous epithelium of the
esophagus and glandular epithelium
of the cardiac section of the stomach,
round-cell infiltrates were found. Dys-
trophic liming in the intermediate tis-
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sue of the esophagus. The structure of
the stomach corresponds to the structure
of the normal mucous membrane with
pyloric glands and muscle membrane.

Small intestine: pockets crypts are
clearly distinguished, villi are flattened,
sent by a single-layer cylindrical epi-
thelium, without visible pathological
changes, mainly edged in the absence
of other cells that make up the intestinal
villus (goblet-like mucus-producing and
endocrine-hormone-producing). Edema
of the intermediate tissue of the Brunner
glands with microcenters of inflamma-
tory round-cell infiltrates was revealed.

When studying the transition of the
esophagus to the cardiac stomach in
males and females of the control group,
the pattern of changes corresponds to
the characteristic changes for the exper-
imental group described above, with the
difference that a more pronounced inflam-
matory reaction is noted in the underlying
connective tissue stroma of the esopha-
gus. It turns dystrophic liming subepithe-
lial tissue of the esophagus. The cardiac
glands of the esophagus (Brunner) are not
structurally altered; there is intra-plasmic
retardation of mucus with infiltration of
the submucosal layer of lymphocyte.

In the plate of the mucous mem-
brane of the esophagus, the structure is
not broken, it contains all types of cells
with a predominance of mucus-produc-
ing. In structure, it does not differ from
the mucous membrane, characteristic for
normal. In the small intestine, high villi
were detected with a pronounced reac-
tion of lymphocytes and plasma cells in
their plate of the mucous membrane.

Conclusions and Prospects
During the feeding mice of the CBA

line with the liposomal form of BAA
“FLP-MD” based on milk phospholipids

(within 16 days), a significant increase in
body weight was observed after the 10th
day of the experiment in both males and
females. The amount of feed consumed
during the entire period of the exper-
iment in the control and experimental
groups do not differ.

The obtained biochemical blood pa-
rameters indicate the absence of toxic
effects of the liposomal form of BAA
“FLP-MD” based on milk phospholipids
on the functional condition of the body.

The morphological parameters of the
peripheral blood in experimental animals
receiving the liposomal form of BAA
“FLP-MD” do not change significantly,
with the exception of a decrease in the
number of red blood cells and the ESR in
animals of the experimental group.

According to the results of micro-
scopic studies, there was no negative
effect of the liposomal form of BAA
“FLP-MD” based on milk phospholip-
ids on the microstructures of the mu-
cous membrane of the organs of the gas-
trointestinal tract. The normal structure
of'this section of the digestive tract is dis-
tinguished only by pronounced inflam-
matory infiltration (squamous) in the
submucosal layer. Hyperplasia of the
lymphoid elements of Peyer’s plaques is
noted. The epithelial cells of the Brun-
ner glands are filled with mucus (de-
layed withdrawal), like the glands of the
cardiac section of the stomach.

Therefore, the BAA “FLP-MD” can be
recommended for use in veterinary medi-
cine as a means of rehabilitation therapy.
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AHomayjia. YucneHHUMU O0CNiOHEHHAMU 8 eKcriepuMeHmax Ha n1a6opamopHUX MBAapUHAX
i Mid Yyac sUKOPUCMAHHSA 8 KAIHIYHIG npakmuyi niomeepdxeHo no3umusHuli 8naue eceHyiliHux
¢ocgoninioie Ha cMpPyKMypHy OpP2aHI3ayit0 KAIMUHHUX MeMOPAH, 8HYyMPpPIilWHbOKAIMUHHUCL
memaboi3m, hyHKUYioHANbHY 30aMHiCMb MiMOXOHOPIl, GHMUOKCUOAHMHI MPoyecu, Uj0 NOACHIOE
aKmueHe 3acmocysaHHA gocgoninidosmicHUX npernapamise 3a eenamo- ma eHmeponamooeit,
cepyeso-cyOUHHUX 3ax80pto8aHb6 mouwjo. CmpykmypHy nodibHicme i3 hocgponinidamu mKaHuH
ccasyie Mae cCUPOBUHA MBAPUHHO20 MOXOOHEHHS, 30KPEMA, MO/IOKA, AKA € be3neyHum Oxepesnom
bionozivHo akmusHuUX peyosuH. Ha ixHili ocHosi cmeopeHo 6ionoziyuHo akmueHy 0obasky (bAL)
«FLP-MD», 0515 AKOI XapakmepHi membpaHomponHi eaacmusocmi ma penapamusHuli e¢pekm Oii.
Memoto pobomu 6yno docnidumu bionoeiyHuli enaue ainocomaneHoi popmu BAL «FLP-MD» Ha
0CHO8I (hocghoninidie MoMoOKa Ha opeaHiam KniHiYHO 300posux nabopamopHux muwed.

BusHa4eHHA mokcu4Hocmi ¢hocgoninidoemicHoi BAL] «FLP-MD» npogodunu Ha mMuwax AiHii
CBA. Tpusasnicme 0ocnidy cmaHosuna 16 0i6. Peaynemamu 0ocniomceHs cgiduame npo sipozioHe
36inbweHHs macu mina muwel niHii CBA nicas 10-of dobu iHmpazacmpaneHo2o esedeHHA 1%
pO34uHy ninocomanebHoi popmu bAL «FLP-MD».

Y pe3ynemami 0ocnioneHHs GioXiMiYHUX MOKA3HUKI8 MaAa3MU/HaMUBHOI Kposi 6CMAH0B8/1eHO
8i0cymHicmbs moKcu4Ho20 ensausy ninocomansHoi popmu BAL «FLP-MD» Ha ¢yHKUioHanbHUL
cmaH opaaHismy muwell. MopgonoaiuHi MOKA3HUKU nepughepuyHoi Kposi yux meapuH He
303HABANU ICMOMHUX 3MiH. 30 pe3ynbmamamu MIKPOCKOMIYHUX O0CiOHEHb He 8UABAEeHO
He2amueHo20 6nausy sinocomansHoi ¢popmu BAL «FLP-MD» Ha mikpocmpykmypy cau3080i
060/10HKU OP2aHI8 WTYHKOBO-KUWKOBO20 MPaKmy.

Omice, cknadosi bAL] «FLP-MD» He 4YUHAMb He2amueHO20 8rnausy Ha (hYyHKYioHaMAbHUl
cmaH opaaHie i cucmem opaaHiamy nabopamopHux muweli ma He 8UABAAOMb MOKCUYHO20
echekmy 0il, wjo 003807€ il pekomeHOysamu 0715 34CMOCYB8AHHA y 8emepuHapii 8 AKocmi 3acoby
8i0H06/11080/16HOT Mepanii.

Kmrovoei cnoea: pocghoniniou monoka, BAL «FLP-MD», nabopamopHi muwi niHii CBA, KniHi4Hi,
2eMamosio2ivyHi ma MikpocKoniyHi 00CiOHeHHs, PyHKYioHanbHUL cmaH opaaHizmy
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