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Abstract — Immune regulation at the maternal-fetal
interface is complex due to conflicting immunological
objectives: protection of the fetus from maternal pathogens
and prevention of immune-mediated rejection of the
semiallogeneic fetus and placenta. Interferon (IFN) signaling
plays an important role in restricting congenital infections as
well as in the physiology of healthy pregnancies. While type
III IFNs stimulate antiviral protection, which can protect the
fetus and placenta from certain viral infections, type I IFNs
have the opposite effect, damaging the structure and function
of the placenta.

The relevance of this project is due to the ability to create
a domestic highly effective, safe and inexpensive drug based
on pegylated interferon lambda (PEG-interferon-il).
Therefore, it is very important to conduct a preclinical study
of the mutagenic properties of the drug based on PEG-
interferon-A1 in experimental animals and in the somatic
mosaic test system
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Introduction

Barrier surfaces such as the epithelium lining the
respiratory and gastrointestinal (GI) tracts, the endothelium
comprising the blood-brain barrier (BBB), and placental
trophoblasts provide key physical and immunological
protection against viruses. These barriers utilize
nonredundant mechanisms to suppress viral infections
including the production of interferons (IFNs), which
induce a strong antiviral state following receptor binding.
However, whereas type [ IFNs control infection
systemically, type III IFNs (IFN-Is) control infection locally
at barrier surfaces and are often preferentially induced by
these cells. In addition, it is widely known that epithelial
cells predominantly produce IFN-A rather than type I IFN;
and lambda interferon receptor 1 (IFNLR1), a specific
receptor for IFN-A, is highly expressed in cells of epithelial
origin.

It should be noted that, in contrast to other types of
barrier cells that have been studied fairly well and are
widely described in the literature, evidence that type III
IFNs play an important role in protecting human placenta
from viral infections has appeared relatively recently.

Interestingly, type III IFNs are constitutively released
from human trophoblasts in the absence of any viral
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infections [4-6]. Accordingly, the medium isolated from
uninfected primary donor human trophoblastic cells or from
chorionic villi isolated from placenta of average human
gestation can exhibit strong antiviral activity against RNA
and DNA viruses, including teratogenic viruses such as Zika
virus (ZIKV), rubella (RuV), human cytomegalovirus
(hCMV), chickenpox virus (VZV) and herpes virus (HSV-
D[4-7].

In contrast, when pregnant uterus was infected later
during pregnancy (after complete development of the
placenta by ~ E9.5), only placenta lacking functional type
III IFN signaling showed high vertical ZIKV transmission,
which correlated with high viral loads on the fetus. fetal
death, and also led to congenital malformations. Similarly,
the treatment of pregnant uterus carrying wild-type fetuses
with recombinant IFN-2 reduced infection with ZIKV by a
factor of 2500 compared with untreated pregnant uterus [8].
This mouse study showed that IFN type III can protect
against vertical transmission of ZIKV. Another in vivo
study also showed that recombinant treatment of IFN-A2 of
pregnant uterus limits the vertical transmission of ZIKV.

While type III IFNs stimulate antiviral protection, which
can protect the fetus and placenta from certain viral
infections, type I IFNs have the opposite effect, damaging
the structure and function of the placenta. Accordingly,
human chorionic villi isolated in the second trimester of a
human pregnancy treated with recombinant type I rather
than type III, IFN-B, showed a large number of syncytial
nodes that are associated with damage to the placenta and
decreased production of the necessary hormones of
pregnancy [9]. This study suggests that type I IFNs can
damage the placenta, while type III IFNs may have a
protective effect [9].

In order for these drugs to be used in obstetrics and
gynecology, they must be checked for mutagenic activity.

At the moment, a prototype of the drug interferon
lambda is created, which is a recombinant interferon
lambda-1 conjugated with polyethylene glycol by the
method of radiation synthesis. This drug is a lyophilized
substance for parenteral and enteral administration.

For its use in gynecological practice, it is necessary to
make sure that it does not have a mutagenic effect.

The aim of the study was to evaluate the mutagenic
properties of the preparation based on PEG-interferon-A1



in CBA / Calac mice and in somatic Drosophila
melanogaster cells.

Research Objectives:

1. To study the mutagenic effect of the drug (INF-11) on
the appearance of cytogenetic abnormalities in bone
marrow cells (hereinafter BMC) during single and course
intragastric administration of CBA / Calac mice by
chromosomal aberration accounting.

2. Investigate the mutagenic properties of the drug
based on PEG-interferon-Al in the test system of somatic
mosaicism.

The object of the study was a finished dosage form
based on PEG-interferon-A1, CBA / CaLac mouse and flies
(Drosophila melanogaster).

Materials and Methods

The finished dosage form based on PEG-interferon-Al
is an encapsulated form of a lyophilisate immobilized using
ionizing radiation on polyethylene oxide with a molecular
weight of 1.5 kDa of recombinant interferon-A1 isolated
from the producer strain Escherichia coli SG20050 / pTINF
lamda. The content of PEG-interferon-A1 per capsule is not
more than 480 pg and not less than 320 pg. As fillers,
maltodextrin and dextran-40 are present in the preparation.

According to the results of preliminary tests of acute
toxicity of the drug based on PEG-interferon-Al for the
treatment of hepatitis C with intragastric administration to
white mice, LD50 was not observed. In a single dose
administration experiment, mice were given a dose of 500
ng / kg (as the maximum volume) and 50 pg / kg (1/10 of
the maximum). During the course of administration of the
drug based on PEG-interferon-A1 was administered to mice
intragastrically for 5 days at a dose of 5 pg / kg, which
corresponds to the intended therapeutic dose of
EDS50.indicated.

Results And Discussion

In mice, after a single and course administration of the
drug in the studied doses, no clinical changes in appearance
were found. The results of the studies showed that the
increase in the mass of male mice at the 1st stage of the
study after a single injection of the drug at doses of 500 ug
/ kg and 50 pg / kg did not change compared to the control
and the group of mice that were injected with CF once. At
the 2nd stage of the study, in the 6m group, which was
administered the drug at a dose of 5 pg / kg, there was a
tendency to increase the weight gain of male mice, and the
weight of the females did not change.

The study found that the number of damaged cells in the
group of mice receiving a single dose of PEG-interferon-A1
ata dose of 500 pg / kg and 50 pg / kg at 24 hours exposure
remained at the level of structural disturbances in the
negative control and significantly differed in terms of
cytogenetic activity when compared with positive control.

Therefore, a single intragastric administration of the
drug PEG-interferon-A1 at these doses does not increase the
level of chromosomal aberrations in the bone marrow cells
of mice.
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It can be concluded that five-time course administration
of PEG-interferon-Al at a dose of 5 pg / kg in males and
females does not change the proportion of damaged bone
marrow cells, does not increase the number of cells with
chromosome gaps as compared to the control.

Thus, a single and course intragastric administration of
the drug does not increase the proportion of damaged
metaphases in bone marrow cells of mice.

Conclusion

According to the results of the study, it can be concluded
that a single intragastric administration of the studied drug
based on PEG-interferon-Al at a dose of 500 pg / kg and 50
ng / kg, as well as its course administration (at a dose of 5
png / kg x 5) do not increases the level of cytogenetic
disorders in bone marrow cells of CBA / CaLac mice. Using
the yellow and singed markers in the somatic recombination
test system, no increase in the number of mutant bristles and
spots on the body and head was found in Drosophila
melanogaster.

Thus, we can conclude that the finished dosage form
based on PEG-interferon-A1 does not have mutagenic
properties in these tests.
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