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ANNOTATION
In this article plant lectins and their spesifications as biologically active substances of non-
immune origin, possessing a common property of specifically binding to the surface of bacterial cells
and viral protein are examined. The main attention is paid to the possibility of using plant lectins in
medicine and biomedical practice.
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3HAYEHUE
AHHOTAIUA
B nmaHHOW cTarbe paccMaTpUBAaKOTCS pPACTUTENBbHBIE JIEKTMHBI M WX 3HAYEHHE Kak
OMOJIOTMYECKH AaKTUBHBIX BEIIECTB HEMMMYHHOTO IPOUCXOXKICHMS, OOJaJalomMX OOIIHUM
CBOMCTBOM crelU(PUYHO CBSA3BIBAIOLIUXCS C MOBEPXHOCTHIO OAKTEPHAIbHBIX KJIETOK U BUPYCHBIM
6enxkoM. OCHOBHOE BHUMAHUE Y/IEJI€HO BO3MOXXHOCTU MPUMEHEHUS JIEKTUHOB PACTEHUN B MEUIIMHE
1 OMOMEUIIMHCKON MTPaKTHKE.
Kurouesrble ciioBa: JlekTuH, GUTOreMarrjifoTUHUH, OJIKU, BUPYC, OITyXOJIEBbIE KIETKHU.

Tamapxon YkramoBua APUITIOBA

V3P ®A VIMMyHOIOTHSI HHCTUTYTH JUPEKTOPH

loxucra Coduposna TAIHLIMYXAMEJOBA
Muxkpo6uonorus Ba buorexnonorus xkadeapacu,

Mupso Yiyr6ex Homuaars Y36ekucton MUl yHHBepCHTETH
Jlona TanpxanosHa ITYJIATOBA

Bboxxxona skcniepTr3acu Ba ToBapiapHu TacHu(u Kadeapacu
V3P IBK BoxX0Ha HHCTHTYTH

Maauka Anumeposaa UCKAH/IAPOBA
Odranemonorus, 6onanap odpTaabMONOTHsICH Kadeapacu
Towkent [lequarpus Tudbouér Uucruryru

YIJEBOJIJIAP BUJIAH BOFJAHYBYH Y CUMJIMK OKCHUJLJIAPU BA YJIAPHUHT
AMAJIU AXAMUSITH
AHHOTAIUS
Yy makonama BUpyC OKCHIUIapU Ba OaKTepus Xy KalpaTapuHUHT KOOUFH OuiiaH crierinuk
OofaHajMraH, UMMYH TaOuatra sra OyiMmaraH YyCUMIIMKJIapaH OJIMHTaH OMOJIOTHK (haost Moaanap,
SPHU JICKTHHJIAQPHUHT aXaMHUSATH XaKHJa MabIyMOTIAp KEATHPWITaH. ACOCHIA YbTHOOD YCHUMIIHK
JETUHJIAPUHUHT THOOMETIa Ba OMOTHOOMET aManuéTuaa KYUTaHWIUII UMKOHUSATUIa KapaTUJIraH.
Kaaut cy3nap: JlektuH, puToreMarriroTHHUH, OKCHILIAP, BUPYC, YCMa XyKaipajiapu.

Relevance

In recent decades, glycobiology has been actively developing and has made a number of
amazing discoveries. The role of glycoproteins in particular plant lectins with various unique
properties has been clarified. Glycoproteins are a special group of proteins that are capable of highly
specific recognition and reversible binding of certain carbohydrate structures without causing
chemical modifications in them. This unique biological property distinguishes glycoproteins, in
particular plant lectins, from enzymes and other proteins, making them invaluable tools in solving
various biomedical problems (1-2). It should be noted that plant glycoproteins - lectins are a group of
proteins of non-immune origin that have the general property of specifically binding with the cell
surface of bacterial cells and viral protein. They perform recognition at the cellular and molecular
level and play numerous roles in the phenomena of biological recognition of glycolipids, viral
glycoproteins, carbohydrates and proteins (3) This property of glycoproteins has allowed researchers
to focus on the structure of the protein molecule. They discovered a new important property of protein
molecules to promote smaller protein structures, the so-called domains, within large molecules. These
are, as it were, separate parts of a large molecule that perform an important biological role. It is these
domains that are actively involved in the attachment of erythrocytes to the receptor site and their
adhesion and in the implementation of agglutination.

Materials and methods

To isolate lectin from beans, a weighed portion of 100 grams was taken and homogenized in
100 ml of 0.1 M phosphate buffer, pH 7.5. Then the homogenate was filtered through cheesecloth,
the resulting precipitate was washed three times with 0.01 M phosphate buffer. The supernatant was
separated. For this, 60% ammonium sulfate was precipitated and centrifuged for 30 minutes at 10,000
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rpm. After centrifugation, the supernatant was separated and the lectin activity in the sediment was
determined using the hemagglutination method.

Results and discussion

One of the methods allowing to increase the sensitivity of the reaction of hemagglutination of
lectins with erythrocytes and at the same time to increase the activity of lectins is the modification of
erythrocytes with proteolytic enzymes with trypsin. Enzymatic treatment of erythrocytes with a
proteolytic enzyme leads to the removal of glycoproteins, including sialoglycoproteins, from the
surface of erythrocyte membranes. As a result of this process, a decrease in the surface of the charge
and the release of receptors for interaction with lectin are observed on the surface of erythrocytes. (4)
This approach provides an opportunity to assess the activity of lectins and their use in medical
practice.

Thus, having preparations of lectins of plant origin called phytohemagglutinins (PHA) with
specificity and the ability to selectively bind to carbohydrate receptors of cells, they can be used in
the diagnosis of various diseases, in the determination of blood groups, in the isolation of certain
forms of lymphocytes during bone marrow transplantation, they are necessary reagents in protein
chemistry research.

In addition, some lectins are used as antiviral drugs and have an antibacterial effect and to a
greater extent inhibit the proliferation of tumor cell lines. The most pronounced cytotoxic effect is
manifested against tumor cells of human breast cancer. These lectins include toxic plant glycoproteins
isolated from castor bean seeds. These toxic proteins can cause fatal poisoning when consumed by
animals and humans, but toxic lectins from castor bean, mistletoe, abrus, momordica have a
pronounced antitumor effect.

Among these, mistletoe lectins have slightly greater therapeutic breadth and less toxicity to
normal cells. Mistletoe is a plant of the genus Viscum from the sandalwood family of plants. Popular
names for mistletoe are druidic leg, witch's broom, and witch's grass. The expressions themselves
already indicate the special importance of the plant in medicine and biomedicine. Mistletoe has long
been known in the German-speaking world as one of the most commonly used drugs in the field of
complementary cancer medicine. The antitumor activity of mistletoe was identified by M.D. Lutsik.
The author, in his experiments with intraperitoneal administration to mice at a dose of 10 pg / kg,
lectin isolated from mistletoe showed high antitumor activity and efficiency. At the same time, the
author noted that various tumor cells were unequally sensitive to the action of lectin isolated from
mistletoe. Mistletoe lectins had a more suppressive effect on tumor cells in Sarcoma 37 (C-37). On
the basis of scientific research, the antitumor effect of mistletoe lectin and its mechanism of action
have been established. At the same time, it was noted that the use of lectins in the native state in
medicine is impractical. This is due to the fact that lectins are foreign toxic proteins and they are able
to accumulate in the body.

In this regard, immunotoxin conjugates based on monoclonal antibodies have been
synthesized to increase the efficiency of toxic lectins. These immunoconjugates, the so-called
carbohydrate-binding conjugated proteins, are targeted to tumor cells at early stages of their
development and destroy them without damaging normal cells. It should be noted that conjugated
lectin exerts different types of influence on the cell, depending on the receptor with which it binds.
Some conjugated lectins reduce the formation of blood vessels in the tumor area, but they also inhibit
apoptosis. When lectin interacts with a carbohydrate-specific receptor, autophagy or apoptosis is
triggered. This process proceeds along one of the possible pathways - a transmembrane change in the
electric potential of the mitochondria or the formation of reactive oxygen species.

It should be noted that despite the fact that lectins appeared in oncology relatively recently,
commercial test systems have already been created on the basis of carbohydrate-binding proteins, in
some oncopathologies, for example, the AFP test for hepatocellular carcinoma from Wako
Diagnostics. GP Biosciences Ltd. manufactures microchips including a panel of 41 lectins for
biomarker diagnostics. Despite the great potential for the use of lectins in the diagnosis and therapy
of cancerous tumors, however, they still remain a class of compounds that require more close
attention. Perhaps, in the next decade we will witness major victories over cancerous tumors.
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Undoubtedly, lectins will play an important role in these achievements and victories.

The unique property of glycoproteins has led to the discovery of another important property of
some plant lectins. It is known that at present the world community has exacerbated the problems
associated with the treatment and removal of viral infections, in particular coronaviruses and viral
particles from the blood of patients to reduce the viral load in the infected plasma. Today, for quality
control and treatment of the population, various medical methods are used, in particular, combined
antiviral drugs are mainly used. It should be noted that drug therapy for viral diseases gives a good
effect, but during treatment, drugs often limit the effectiveness of therapy and show side effects on
the body. In addition, the use of drug combinations for the treatment of viral infections results in the
emergence of drug resistant mutants and the presence of untreatable viral reserves. Therefore, existing
treatments do not completely eliminate the virus and the protein of the virus.

In order to increase the effectiveness of treatment and to reduce the viral load in infected plasma,
certain measures are required to ensure the safety of the population from contracting viral infections.
Despite the results obtained in the treatment of Covid-19, the development of new scientific
approaches to optimize the treatment of patients is required in the field of immunobiotechnology,
medicine and biomedicine. Analysis of the literature data showed that at present, to reduce the viral
load and to remove viral particles from the blood, special attention is paid to glycoproteins of plant
origin (5-6) The main natural function of lectins, as noted above, is the recognition of carbohydrate
receptors on macromolecules and cells, therefore it is logical to assume that in this direction their
application will be the most effective. In this regard, in this work, the purification of lectin from beans
was carried out and some carbohydrate specificity was studied. It should be noted that, as mentioned
above, the use of lectins in the native state is impractical. Therefore, at present, for example, when
purifying blood from viral particles or pathologically altered cells and glycoproteins, some
immobilized lectins can be used.

It can also be noted that with the help of lectins mitogenic stimulation of human lymphocytes
is possible, which increases their protective function. With the help of lectins, blood cells can be
separated under mild conditions. For example, peanut lectin is a unique tool for separating human
cortical (immature) and medullary (mature) thymocytes. In addition, the possibility of using lectins
for targeted drug delivery is being considered, since they are able to bind to certain types of cells or
tissues, creating increased concentrations in those places.

Summarizing the above, we can say that biomedicine of the future will be able to use various
lectins of plant origin in the treatment of various human diseases and diagnostics, pharmaceuticals,
but this requires the latest approaches and methods, which are currently beginning to develop.

Conclusions

1. In this work, lectins are considered as the main biologically active substances of many
plants, which are effective for the treatment of many human diseases. It was also noted that lectins of
plant origin called phytohemagglutinins have specificity and the ability to selectively bind to
carbohydrate receptors of bacterial cells and viruses.

2. The paper presents data on the lectins of the mistletoe of the genus Viscum from the
sandalwood plant family, and its antitumor activity, mechanism of action. The possibilities of using
conjugated lectin, which reduce the formation of blood vessels in the tumor area, are also shown.
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