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Lactoferrin is a ubiquitous and multifunctional protein, which has antimicrobial and immunomodu-
latory activities. Lactoferrin plays an important role in the maintenance of ocular health.

The aim of the study was to produce polyclonal antibodies against human lactoferrin in order to
apply them in evaluation of lactoferrin levels in the tear fluid collected from healthy eye and after
corneal injury.

Materials and methods. Affine chromatography on Protein A-sepharose was applied in order to iso-
late immunoglobulin G (IgG) fraction from the blood serum of lactoferrin-immunized rabbits. Each step
of protein purification was monitored by denaturing gel electrophoresis (SDS-PAGE). Target antigen
recognition by produced antibodies was established by western blot analysis with the use of diluted IgG
fraction. Lactoferrin levels in the tear fluids collected from healthy individuals (n = 4) and patients with
non-penetrating corneal injures (n = 6) were determined immunochemically with the use of purified anti-
bodies. The results of western blot of lactoferrin levels in the tear fluids of healthy individuals and
patients with corneal wounds were analysed using Mann-Whitney U-test. The difference between group
mean values was considered significant at P < 0.05.

Results. Using affine chromatography on Protein A-sepharose, antibodies against human lactoferrin
were purified as IgG fraction from blood serum of lactoferrin-immunized rabbits. Western blot analysis
showed that obtained antibodies recognize the antigen as a 75-kDa band, which corresponds to the intact
human lactoferrin polypeptide. The same major polypeptide band was visualized by western blot with
enhanced chemiluminescence detection in the tear fluid samples. Densitometry analysis of 75-kDa lacto-
ferrin band showed 3.2-fold decrease in lactoferrin level in the tear fluid samples obtained from patients
with non-penetrating corneal traumas as compared with samples collected from healthy persons
(P <0.05). Besides, tear fluid of patients with injured corneas contained large amounts of truncated lac-
toferrin immunoreactive polypeptides as well as high molecular weight bands, which could correspond to
lactoferrin complexes with other proteins occurring during inflammation.

Conclusions. According to our data, obtained anti-lactoferrin antibodies can be used as a valuable
tool for development of advanced tests and procedures for diagnostics of eye diseases associated with
the corneal lesions. Reduced lactoferrin concentration might represent a potential prognostic biomark-
er for diagnosis of ocular diseases including non-penetrating corneal injuries in a simple and non-
invasive way.
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Human lactoferrin, 80-kDa glycoprotein
of the transferrin family, is a non-heme iron-
binding protein, consisting of 691 amino acid
residues folded into two globular lobes [1].
Lactoferrin possesses iron-binding capacities,
several times greater than the affinity of
transferrin [2]. Lactoferrin is a ubiquitous
protein, which is synthesized in many organs
of the human body and contained in exocrine
fluids such as breast milk, nasal exudate,
bronchial secretions, saliva, tears, sweat,
sperm, and vaginal discharge [3]. The main
source of lactoferrin is milk; it is contained in
human colostrum in the concentration up to
7 g/1. Lactoferrin is practically absent in blood
plasma. Its concentration in blood is normally
about 1.0 mcg/ml, while it can increase to
200 mcg/ml during inflammatory processes.
Lactoferrin represents approximately 25% of
the total tear proteins by weight (1.4-2.2 mg/
ml), so it represents one of the main proteins
in human tears. Tear lactoferrin levels are not
influenced by age or sex [4]. Lactoferrin is
recently referred to as a multipotent protein,
which plays several biological functions,
including antibacterial, antiviral, antifungal,
antiparasitic, and antiinflammatory activities
to provide innate defence [2, 5]. In addition,
lactoferrin is known to have antioxidant,
antiangiogenic, and antitumor properties,
and plays sufficient roles in neuronal
differentiation, osteogenesis, and wound
healing [6, 7]. Lactoferrin has been shown
to hamper plasmin-mediated pericellular
proteolysis through inhibiting plasminogen
activation by urokinase, thus suppressing
cancer cell motility [8]. Besides, inhibition
of platelet formation from megakaryocytes
and other antiplatelet effects underlie
antithrombotic activity of lactoferrin [9].

Lactoferrin plays an important role in
maintaining eye health [10]. This protein was
found tobe expressedinthe corneaandiris, and
cells of retinal pigment epithelium of human
and mouse eyes. However, it is mostly secreted
by the main lacrimal gland, with both epithelial
cells and Meibomian acini contributing to its
final tear levels [11]. Antimicrobial activity
of lactoferrin was the first to be discovered,
and to date is also the most widely studied.
Lactoferrin has been shown to inhibit the
growth of various bacterial species implicated
in adverse events in tear surface including
Escherichia coli, Haemophilus influenzae,
Bacillus subtilis, Streptococcus spp-,
Staphylococcus spp. and Pseudomonas spp. [4].
For example, Williams et al. [12] have shown
that lactoferrin deposited on the contact lens
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surface can effectively kill Pseudomonas
aeruginosa cells that attempt to colonize the
surface. Furthermore, lactoferrin has been
shown to prevent complement activation
and formation of harmful hydroxyl radicals
and to affect the functions of monocytes,
granulocytes and lymphocytes. These findings
suggest that lactoferrin, apart from its
antimicrobial effects, may also be involved
in the regulation of inflammatory disorders.
Evidence has been presented to show that
lactoferrin binds to other proteins and may be
present in various forms in the composition of
tear film [13]. As a multifunctional protein,
lactoferrin also exhibits efficacy in the setting
of viral infectious processes against human
and animal pathogenic viruses. Recent studies
have demonstrated the activity of lactoferrin
against the most widely spread viral particles,
including cytomegalovirus, herpes simplex
virus, human immunodeficiency virus (HIV),
hepatitis C virus, poliovirus, parainfluenza
virus, human papillomavirus, and adenovirus.
In particular, the antiviral activity of
lactoferrin lies in the early phase of infection,
when it prevents virusentryinto host cells[14].
Nowadays, antiviral activity of lactoferrin
appears to be of special interest, since the
current pandemic coronavirus disease 2019
(Covid-19) caused by SARS-CoV-2 virus has
ocular diseases, in particular, conjunctivitis,
among its known clinical manifestations
[15]. Several mechanisms have been proposed
for SARS-CoV-2 (Covid-19) infection, for
which lactoferrin has additionally shown
the capability of inhibiting in vitro viral
replication [16, 17].

Development of various pathological
conditions, such as dry eye of corneal injuries,
can lead to significant decrease in lactoferrin’s
concentration, thus providing less protection
[5]. It has been also reported that lactoferrin is
one of the important predictors of the stability
and volume of tear film. Tear volumes from
the lacrimal gland are shown to have a positive
correlation with the concentration of this pro-
tein. Patients with lower tear production tend
tohave lowerlactoferrin’s concentration[18]. It
hasbeen shown that keratitis and conjunctivitis
of different aetiologies result in a decrease of
tear lactoferrin levels, thus exposing patients
affected by these conditions to a higher risk of
infection [10]. Therefore, current and future
studies are warranted for clinical applications
of lactoferrin for the treatment option of
various ocular diseases. Topical application
of lactoferrin may play a crucial role in the
maintenance of a healthy ocular surface system
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by compensating deficit of this protein in the
tear film. Topical application of lactoferrin
has been shown to reduce irradiation-induced
corneal epithelial damage in mice models, as
well as to promote corneal wound healing after
alkali-burn injury [19].

From these circumstances, lactoferrin’s
concentrations can represent a potential
diagnostic biomarker for diagnosis of ocular
diseases in a simple and non-invasive way.
Besides, determination of lactoferrin levels in
the tears of patients with various eye diseases
will give more insight into the physiological
role of this protein in the tear film. Our study
represents an example of generation and
possible application of polyclonal antibody for
detecting lactoferrin content and analysis of
its polypeptide composition in the tear fluid
by western blot. Thus, the aim of the present
study was to produce polyclonal antibodies
against human lactoferrin in order to apply
them for evaluation of lactoferrin levels in the
tear fluid in health and collected after corneal
injury.

Materials and Methods

All  experiments on animals were
conducted in compliance with the basic rules
and principles of EU Directive 2010/63 on
the protection of animals, the Declaration of
Helsinki (2008) and the requirements of the
Law of Ukraine “On Protection of Animals
from Cruelty” (Ne1759-VI of 15.12.2009).

Rabbit immunization. Two males of English
angora rabbit (weighting 2.27 and 2.72 kg)
were injected with emulsion of highly purified
lactoferrin (Novax®Pharma, Monaco) with
Freund’s adjuvant (Sigma Aldrich, USA)
subcutaneously in four sites in the back
(0.25 ml per site), according to the scheme
presented in Fig. 1.

Blood was taken from the ear vein, allowed
to form a clot, and then centrifuged at 1,000 g
for serum collection. Sera from two rabbits
were pooled, aliquoted, and stored at —20 °C
before further procedures.

Immunoglobulin G (I1gG) isolation and
purification. Isolation of IgG fraction was
performed by two-stage fractionation of serum
of lactoferrin-immunized rabbits. At the first
stage, globulin fraction of serum containing
antibodiestolactoferrin wasobtained after half
saturation with ice-cold ammonium sulphate.
Proteins were allowed to precipitate at 4 °C
for 12 h. Then, the pellet containing crude
globulins was separated by centrifugation at
3,000 g for 30 min at 4 °C and dissolved in

Fig. 1. The scheme of rabbit immunization
(LF — lactoferrin, CFA — complete Freund’s
adjuvant, IFA — incomplete Freund’s adjuvant)

0.05 M tris-HCI, pH 7.4, containing 0.15 M
NaCl (TBS). Globulin solution was dialyzed
against six changes of 100 volumes of the same
tris-HCI buffer at 4 °C for 30 min each change
till free from ammonium sulphate. After
dialysis, p-nitrophenylguanidine benzoate
(Sigma Aldrich, USA) was added to globulin
solution to the final concentration of 1 mM.

At the second stage, IgG fraction was
purified by affinity chromatography on
protein A-sepharose (Sigma Aldrich, USA).
The column (volume 2.0 cm?®) with protein
A-sepharose was equilibrated with 10 volumes
of TBS. IgG solution was loaded onto column
(2:1), and unbound proteins were washed out
by TBS. IgG absorbed on protein A-sepharose
was eluted by glycine buffer, pH 2.2. Samples
were collected, each of 1 ml, and pH was
neutralized immediately by 1 M tris-HCI,
pH 8.5. Concentration of IgG in eluates
was monitored spectrophotometrically at
the wavelength of 280 nm. Then, aliquots
containing IgG were pooled and dialyzed
against three changes of 100 volumes of TBS
at 4 °C for 30 min each change with the use
of centrifuge ultrafilters Amicon®Ultra M
100 kDa (Millipore, Ireland). Further, highly
purified IgG fraction was used as a source of
specific antibodies against lactoferrin.

Gel electrophoresis. The final purity
evaluation of immunoglobulin samples was
carried out by denaturing electrophoresis
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in polyacrylamide gel (SDS-PAGE) in non-
reducing conditions. Briefly, the samples of
immune serum, globulin fraction, and isolated
IgG were dissolved in Laemmli buffer (0.125 M
tris-HCl, pH 6.8, containing 4% SDS, 20%
glycerol, and 0.005% bromophenol blue)
and loaded onto 10% gel. The samples were
electrophoresed with the use of tricine-SDS
cathode buffer system (0.1 M tris-HCI, 0.1 M
tricine, pH 8.3) containing 192 mM glycine
and 0.1% SDS, in “Mini-PROTEAN-II”
vertical electrophoresis chamber (“BioRad”,
USA) [20]. After finishing electrophoresis,
proteins in gel was fixed in 5% trichloroacetic
acid and stained in 0.1% Coomassie Brilliant
Blue R-250 dissolved in a mix of 40% ethanol
and 10% acetic acid. After destaining, relative
molecular weights of the stained protein bands
were identified by comparing their migration
with t%? location of coloured trans-blot markers
Ruler Plus Pre-stained Protein Ladder
10-230 kDa (ThermoScientific, Lithuania).
SDS-PAGE was also used for an antigen
analysis before rabbit’s immunization and as
the first step in a western blot procedure of
lactoferrin detection in a tear fluid.

Western blot analysis. After electro-
phoresis, proteins were transferred from the
gel onto nitrocellulose membranes (GE Health-
care, Amersham Bioscience, UK, RPN 203D)
with 0.45 mcm pore diameter by electroblotting
using a buffer solution containing 25 mM Tris-
HCI, 192 mM glycine, and 25% methanol.
Membranes were blocked in a 5% solution of
skimmed milk powder in phosphate buffered
saline (PBS) and then probed with IgG isolated
from the immune serum as a source of anti-
lactoferrin antibodies (35 mcg/ml). After
incubation with the primary antibodies, the
membranes were washed in PBS, containing
0.1% Tween-20 (PBST), and incubated with
the secondary antibodies anti-rabbit IgG
(H+L)-HRP conjugate diluted 1:8,000 (Bio-
Rad Laboratories, Inc., USA). Immunoreactive
bands were developed by enhanced chemi-
luminescence (ECL) and subjected to auto-
radiography using Kodak X-ray films or
using reaction with the chromogen substrate
(0.05% diaminobenzidine and 0.03% hydro-
gen peroxide). Densitometric analysis of
blotograms was performed with the use
of densitometry software TotalLab TL120
(Nonlinear Inc, USA), signal intensities of the
studied proteins were expressed as arbitrary
units (a.u.).

Patients and tear sample preparation. In
order to verify if antibodies isolated from
immune rabbit serum are able to recognize
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and binds lactoferrin, we collected tear fluids
from 4 healthy volunteers and 6 patients
with non-penetrating corneal injures, which
were observed in the clinic “Alexander
Clinical Hospital” that is a clinical base of
the Bogomolets National Medical University.
Informed written consents were obtained from
theall participants. Thelocal ethical committee
of Bogomolets National Medical University
approved the study (protocol no. 138, 10 Nov.
2020) and the research is complied with the last
version of Helsinki Declaration. Tear fluid was
collected in a sterile plastic Eppendorf tube,
mixed with Laemmli sample buffer and stored
at —20 °C before laboratory examination.
Total protein content in the tear fluid samples
was determined spectrophotometrically by
Stoscheck method [21]. Proteins of the tear
fluids were separated by non-reducing 10%
SDS-PAGE, loading 50 mcg total protein
per track, and then lactoferrin levels were
determined by western blot analysis as
described above.

Statistical analysis. The results of western
blot of lactoferrin levels in tear fluids of
healthy individuals and patients with corneal
wounds were analysed using Mann-Whitney
U-test. Values are expressed as the mean = SD.
Difference between group mean values was
considered significant at P < 0.05.

Results and Discussion

The major functions of lactoferrin related
to the antioxidant, antibacterial, antiviral,
antiinflammatory activities have been widely
investigated. Lactoferrin is found in faecal,
milk, serum, tears and other secretions
from human body, and has been reported
as a biomarker for several diseases, such as
inflammatory bowel disease, Alzheimer’s
disease, and dry eye disease [22]. The present
paper describes the main procedures of
production design of polyclonal antibodies
against human lactoferrin including
immunization protocol and purification of IgG
fraction from immune rabbit serum. Then, we
addressed here if tear lactoferrin levels and
changes in polypeptide composition of this
protein could be associated with corneal injury.
To do this, we measured relative content
of target protein and analysed polypeptide
spectrum of lactoferrin immunoreactive bands
by western blot with the use of produced anti-
bodies. Proteins of blood plasma of immunized
rabbits, desolted globulin fraction and Protein
A-eluted fraction containing IgG molecules
were analysed by SDS-PAGE (Fig. 2).
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Separated proteins of serum and globulin
fraction had standard electrophoretic profile.
Lanesland6correspondtoelutionpeakofrabbit
IgG (M,,, ~ 140 kDa) collected during affinity
chromatography on Protein A-sepharose and
concentrated. Electrophoresis showed that
the eluted IgG samples contain few impurity
proteins, the relative amount of which does
not exceed 7-8% of total proteinaccording
to densitometry data. It was shown in further
experiments that these minor impurities
did not influence the immunogenicity of the

Fig. 2. Coomassie-R250-stained electrophoregram
of serum proteins (lanes 3 and 4) of rabbits immu-
nized with lactoferrin, proteins of globulin frac-
tion (lanes 2 and 5), and protein A-purified IgG
(lanes 1 and 6) (loading 150, 50, and 10 mcg of
total protein, respectively, onto 8% SDS-PAGE).
Lane M — standard protein molecular weight
markers

produced antibodies. Then, we performed
electrophoretic analysis of lactoferrin used
as an antigen followed by testing produced
antibodies by western blot. As shown in
Fig. 3A, denaturing gel electrophoresis
revealed intact lactoferrin polypeptide with
apparent molecular weight ~75 kDa. The same
major band was visualized by western blot
with ECL development of immunoreactive
polypeptides or their immunostaining with
chromogen substrate (DAB). However, ECL-
based detection as more sensitive approach
was able to reveal several minor polypeptides
bands with lower molecular weights (Fig. 3B),
in comparison with blot development with the
use DAB as chromogenic substrate (Fig. 3C).

This finding is in agreement with reported
evidence that the ECL system is capable of
detecting antigens even at a 20-fold increase
over chromogenic western blot development
[23]and thus is more appropriate technique for
detection of lactoferrin in biological materials.
Minor immunoreactive bands with M,,, lower
than 70 kDa may correspond to multiple forms
of lactoferrin molecules presented in biological
material or its truncated polypeptides since
lactoferrin is relatively susceptible to limited
proteolysis by various proteases including
trypsin, chymotrypsin, pepsin, subtilisin and
proteinase K [24], and even by itself owing
catalytic activity [25].

Coomassie-stained electrophoregram
of tear fluid proteins showed significant
difference in protein profile between samples
obtained from control individuals and patients
with corneal injury (Fig. 4).

Comparison of the band profile of
control and patient’s tear samples showed
a characteristic difference in intensity of
two major bands, with apparent M,, 70 kDa,
which corresponds to lactoferrin, and
55 kDa, which corresponds to human serum
albumin. It is obviously seen that tear fluid

Fig. 3. Electrophoregram of lactoferrin (A4) and its western blot analysis with ECL detection (B) or staining
with chromogenic substrate (C)
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Fig. 4. Typical example of the band profile in tear
fluid samples obtained from healthy person (1)
and patient with corneal non-penetrating trauma (2)
(SDS-PAGE data, loading 50 mcg of total protein
per track, LF — lactoferrin, HSA — human serum
albumin)

collected from intact eye contains higher
levels of lactoferrin than samples obtained
from traumatic eye, whereas in patients with
corneal wounds, albumin level appeared to be
increased in comparison with healthy persons.
The high albumin level in patient’s samples
might be a result of a leakage of albumin from
the inflamed conjunctival capillaries since
albumin is a plasma-derived protein.

In order to detect lactoferrin in tear
samples and evaluate differences in lactoferrin
content between healthy persons and patients
with corneal injuries, we used IgG fraction
purified from rabbit immune serum in western
blot analysis (Fig. 5). As seen in Fig. 54, all
tear samples of control persons contain major
intact lactoferrin band with M,, ~75 kDa and
minor polypeptide of ~55 kDa, while native
lactoferrin polypeptide is contained in less
number of patient’s tear fluid.

Moreover, in addition with decreased level
of lactoferrin, all tear film samples of patients
with corneal injury contains well-developed
band with M,,, 30 kDa, which correspond of
product of lactoferrin proteolytic degradation.
It is also observed that several patient’s
tear samples contain high molecular weight
immunoreactive bands, which may reflect
ability of lactoferrin to form complexes with
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other proteins. This observation is in line
with earlier published evidence that showed
lactoferrin to bind other proteins including
IgA, secretory components, albumin, and
lysozyme, and thus it may be present in
various forms in the tear film [1]. For example,
human lactoferrin has been previously shown
to form both in vitro and in vivo a complex
with ceruloplasmin, the copper-containing
protein of human plasma, which is present
in the tear fluid in increased amounts during
corneal inflammation [26, 27]. Densitometry
analysis of 75-kDa lactoferrin band showed
3.2-fold decrease in the level of lactoferrin in
the tear fluid samples obtained from patients
with non-penetrating corneal trauma as
compared with samples collected from healthy
persons (P < 0.05) (Fig. 5B). These results of
quantitative analysis of lactoferrin content
may have clinical application and relevance to
ophthalmic traumatology, although further
testing of produced antibodies on the larger
sized samples is required.

Tear fluid is a complex mixture of proteins,
lipids, mucins, water and salts, and a recent
study has identified more than 3,000 proteins
in human tear samples by proteomic analysis
[28], making them more complex (as a body
fluid) than serum or plasma. Lactoferrin, also
known as lactotransferrin, first isolated from
milk (lacto + ferric = milk + iron) is a non-
heme iron-binding protein belonging to the
transferrin family. It has been estimated that
a glass of cow’s milk contains about 25-75 mg
of this protein [2]. Lactoferrin is one of the
main proteins in the tear fluid representing
25% of total tear proteins. Lactoferrin can
occur as a holo-protein, which consists of
a single polypeptide chain folded into two
globular lobes, each with one binding site
for iron and apo-protein with less than 5%
iron saturation, which is more susceptible to
proteolysis due to its molecular conformation
that is characterized by lobes that are
more ‘open’. Lactoferrin performs several
biological functions, including antimicrobial
and immunomodulatory activities. Thanks
to its multifunctional protective character,
this glycoprotein is ubiquitous and it is
present in different mucosal secretions such
as tears, saliva, milk, and nasal secretions,
among others. Lactoferrin found in most
secretions is almost entirely as an apo-
form and thus has the ability to tightly
bind any free iron and effectively compete
with bacteria for this essential cofactor [4].
Besides, lactoferrin displays broad-spectrum
antiviral activity both in vitro and in vivo.
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Fig. 5. Detection of lactoferrin in samples of the tear fluid by western blot (4) and the results
of its densitometry analysis (B) (a.u. — arbitrary units)

In vitro results demonstrate that lactoferrin
inhibits respiratory syncytial virus, influenza
A virus (H3N2, H1N1, H3N2), as well as
avian influenza A virus (H5N1), rotavirus,
adenovirus, poliovirus, echovirus, herpes
simplex virus (HSV-1, HSV-2), and other
viruses. Orally administered bovinelactoferrin
has been shown to improve the severity of viral
infections including rotavirus and norovirus
[14, 29]. Lactoferrinisable tobind toreceptors,
such as angiotensin-converting enzyme 2
(ACE2) and heparan sulfate proteoglycans
(HSPGs), used by SARS-CoV-2 virus as an
anchor sites in the cell membrane and thus
inhibits the adsorption of the pathogen to the
cell. In addition, lactoferrin is able to block
the pathogen’s surface receptors and prevent
it from binding to the target cell [30]. It has
been established that lactoferrin has not only
strong in vitro efficacy against SARS-CoV-2,
but also alleviates ocular manifestations of
Covid-19[10, 31].

Numerous earlier publications have
reported a significant correlation between low
levels of tear lactoferrin and the development
of some ocular diseases such as dry eye
disease, chronic meibomitis, and keratokonus
in comparison with healthy subjects [32, 33].
Therefore, the level of lactoferrin in tears
of patients with various ocular diseases has
great potential to be considered as a valuable
biomarker for determining, diagnosis, and
prognosis of ophtalmo-pathological condition
development. Other studies have also reported
reduced lactoferrin tear levels with increased
age and in certain diseases such as Sjgren
syndrome (an autoimmune disease of the

lacrimal gland), idiopathic dry eye, myotonic
muscular dystrophy, vernal conjunctivitis,
contact lens-induced giant papillary
conjunctivitis, trachoma, herpes simplex
keratitis, chronic irritative conjunctivitis
keratocon-junctivitis sicca, ocular pemphigoid
when it occurs concomitantly with dry eye,
patients suffering cutaneous pemphigus and
clinical dry eye with a marked keratopathy,
post-operative cataract surgery, asymptomatic
HIV-positive patients, in patients with chronic
hepatitis C, and patients suffering Type 2
reactions in leprosy [reviewed in 34].

In general, patients with ocular diseases
seem to have lower levels of lactoferrin
compared with healthy subjects that is in
complete agreement with our results, which
indicate significantly decreased lactoferrin
contentin the tear fluid of patients with corneal
injuries. Alongwithquantitativecomparisonof
lactoferrin tear levels between healthy persons
and patients with ocular diseases, differences
in its polypeptide heterogeneity analysed
by western blot may represent additional
diagnostic indices. Many methods have been
developed to detect lactoferrin levels during
the last decades and different techniques have
been used to measure concentration of this
protein in tears, such as gel electrophoresis,
high-performance liquid chromatography
(HPLC), mass spectrometry, enzyme-linked
immunosorbent assay (ELISA), or diagnostic
test kits [85]. We highlight here that western
blot analysis of lactoferrin in the tear fluid
with the use of produced polyclonal antibodies
allows performing quantitative comparison of
lactoferrin levels between healthy individuals
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and patients with traumatic ocular pathologies,
as well as detecting differences in polypeptide
composition of the studied protein in the tear
samples.

Conclusion

Applicability of the produced and tested
antibodies against human lactoferrin in
diagnostics of ophthalmic pathology (non-
penetrating corneal wound) has been clearly
demonstrated. We suggest that reduced
lactoferrin concentration might represent a
potential diagnostic biomarker for diagnosis
of ocular diseases including non-penetrating
corneal injury in a simple and non-invasive
way, thanks to the accessibility of tears and
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OTPUMAHHSI AHTUTLI 10 IAKTO®EPUHY TA IXHE BUKOPUCTAHHA
B AHAJII3I CJISHOI PITUHU Y HOPMI TA 3A IIOIMKOJSKREHHSA POTIBEH

A. Tuxomupos®, 0. FOcosa®, JI. Kanycmane, rcol, B. Biaoyc!, T. ,leo6ombrc01,
I. l'aspunax?, H. I'peGenv”, M. A. Azonca®

IIHCTI/ITYT 6ioximii im. O. B. ITannagina HAH Ykpaiunu, Kuis, Ykpaina
zHaniOHaJIbHI/IgI menunununii yaisepcurer im. O. O. Boromousiia, Kuis, Ykpaina
Binroabcekuit YHiBepcurer, binros, Typeuunna

E-mail: artem_tykhomyrov@ukr.net

JlakTo(epuH € MyJIbTUDYHKIIIOHATIBHUM IIPOTEIHOM, II[0 CUHTE3YEThCA PiSHUMY TKAHWHAMU OPTaHiZMy
Ta BOJIOJi€ aHTUMIKPOOHOIO Ta iMyHOMOYJIATOPHOIO aKTUBHICTIO. JJaKkTOGepuH Bigirpae mpoBigHY POJIBL ¥
OigTprMaHHI HOpMaJbHOTO (DYHKI[IOHYBAaHHSA OKa.

Memow pobGoTu OyJa0 OAep:KaTH IIOJiKJOHAJIBHI aHTHUTiIa OO JAaKTOQEPUHY JIOAUHN I IXHBOTO
BUKOPUCTAHHS y BU3HAUEHHI BMicTy JIaKTO(EPUHY B CJIi3HINA pigmHi, oTpmMaHOl 3a HOPMHU Ta 3 OUeil 3
VIIKOAKEHOIO POTiBKOIO.

Mamepiaau ma memodu. Ppaxiito imynornobyninie G (IgG) 6ysio BuAieHO 3 CHUPOBATKU KPOBi
KpoJiiB, iMyHiZOoBaHUX JaKTOMepUHOM, 3a momoMororo adinuoi xpomarorpadii Ha mporeirn A-cedaposi.
CTyniHb YMCTOTH IPOTEIHY Ha KOMKHIN cTamii ounIeHHs IepeBipAIn 3a JOTTOMOTOIO AeHATYPYIOUOTO TeIb-
enexTpodopesdy (SDS-PAGE). PosnisnaBaHHS I1iTbOBOTO aHTUTEHY OTPUMAHNMU AHTUTIJIaMU OI[i HIOBAJIY 34
IIOTIOMOTI'0I0 BECTEPH-0JI0T aHAIi3y 3 BUKOPUCTAHHAM po3unny (ppakiii IgG. PiBensb 1akToepuny B CaisHii
piguHi, oTpuMaHOi i3 3m0poBOTO0 OKa (72 = 4) Ta 3 OKa MaI[i€HTiB 3 HEIPOHUKAIOUNM IIOIIKOJKEeHHAM POTiBKU
(n = 6) BU3HaUaJI iMyHOXiMiUHO 3 BUKOPUCTAaHHAM OTPUMAaHUX aHTUTiI. Pe3ybTaTy BUBHAUEHHA BMiCTY
JaKTO(epuHY B CJIH031 32 YMOB HOPMU Ta 3a TPAaBMYBaHHS POTiBKU aHaJi3yBaJi 3 BUKopucTanHaM U-TecTy
Manna-¥Yitai. MisKrpymnoBa pisHUIS BBasKasiacdad CTATUCTUYHO HOoCcTOBipHOIO 3a P < 0,05.

Pesyavmamu. Aarurina no naxkrodepuny aoanau y Buraani dparnii IgG 6yno Bugineno Ha nmpotein
A-cedaposi 3 cupoBaTKM KPoBi iMyHizoBaHUX KpoJiiB. BecTepH-010T aHaisom 6yJ10 IMoKa3aHo, 1110 OTPUMAaHL
aHTUTiJIa POBIi3HAIOTH BiATIOBiAHUI aHTUTeH AK 30HY 75 K]lla, AKa BiATIOBifae 3a MOJEKYJAPHOIO Maco0
iHTaKTHOMY moJlinenTuny JakTodepuny Jioguuau. Ta K caMa moJinentuHa 30Ha OyJia BUSHAUE€HA BECTEPH-
6JI0TOM 3 TiACUJIEHOK XeMiJIIOMiHiICIIEHTHOIO JEeTeKI[i€l0 yV 3pasKax CJaisHol pigmau. [leHCHUTOMETPpUUHUHI
aHajid moainentuny 75 klla yMOKINBUB BCTAHOBUTH, IO BMiCT JaKTO(EPUHY B CJIH03i, 310paHoi B IaIlieHTiB
3 HENPOHUKAIUNMHI TPaBMaMU POTiBKHU € y 3,2 pasu HUKUYHMM 3a Ieil mokasHumk y HopMmi (P < 0,05).
Kpim Toro, ciisHa pigmHa marmieHTiB 3 MOMIKOMMKEHHAMY POTiBKU Y 3HAYHUX KiJBKOCTAX MiCTHUJIA TAKOMK
iMyHOpeaKTHBHI IPOAYKTHU PO3IIEIIEHHA JJAKTODEPUHY, a TAKOK BUCOKOMOJIEKYJIAPHI MOMinenTuau, aKi
MOKYTh BiATIOBiaT KOMILJIEKCAM JIAKTO(DEPUHY 3 iHIMUMU IIPOTEIHAMU, IO YTBOPIOITHCA 32 PO3BUTKY
3amnajJbHUX IPOIECiB.

BucHosku. 3rijHO 3 HaBeIeHUMHU TaHWUMMU, OTPUMAHI aHTHUTiIa A0 JaKTOMEpUHY MOKYTh OyTH
BUKOPUCTAHI K KOPUCHUM IHCTPYMEHT JIJIS CTBOPEHHSA YAOCKOHAJNIEHUX TECTiB Ta MiAXO0iB IJad JiarHOCTUKU
OYHUX XBOPOO, OB’ A3aHUX 3 VIIKOIKEHHAM POTiBKU. SHUKEHHSA BMICTY JIaKTO(GEPUHY MOKe CIyryBaTU
MPOTHOCTUYHUM OioMapKepoM Iepebiry paHOBOTO IIPOIECY B OIli, 30KpeMa, 3a HEeIPOHUKAIOUUX TPaBM
POTiBKU, Ta € 3pYUYHUM 10 BU3HAUEHHA B IPOCTUI Ta HeiHBasiiiHMiI cmiocio.

Knarouosi cnosa: naxtopeprH; aHTUTLIA; BECTePH OJIOT aHAJII3; TPABMU POTiBKM; CJOi3HA pigmHA.
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