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PURPOSE SEARCH FOR BIOLOGICALLY ACTIVE COMPOUNDS AND MANUFACTURE ON
THEIR BASIS OF MEDICINAL SUBSTANCES

Bopuciox Hpuna Opvesna

Joxmop gapmayesmuyeckux nayx, 3asedyiowuti Kageopou mexHoIo2uu 1eKapcme
Ooeccrutl HAYUOHATbHBLI MEOUYUHCKUL YHUBEepCUmem, (apmayesmuyeckull paxyibmem
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Ooeccrutl HAYUOHATbHBLI MEOUYUHCKUL YHUGepCUmem, (papmayesmuieckull paxyibmem
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Kanouoam é6uonocuueckux nayk, Acucmenm xagheopa mexmonocuu ieKapcme

Odeccruil HAYUOHATbHBLIL MEOUYUHCKULL YHUBEpCUmem, hapmayeemuyeckull (haxyibmemn

HEJEBOM MIOUCK BUOJOI MYECKHA AKTUBHbIX COEIUHEHU U TIPOU3BOJACTBO HA UX
OCHOBE JIEKAPCTBEHHBIX BEIIIECTB

Summary. Nowadays there are quite high production rates in synthetic organic chemistry. However,
biologically active compounds are extremely important in the creation of new pharmacologically effective drugs.
New biologically active compounds are needed to create medications aimed at combating infectious, fungal and
oncological diseases. These drugs should not only have anti-infective efficacy, but also act differently, without
involving healthy cells of the body. The search for new sources for the creation of new medicinal substances is an
urgent problem not only in medicine but also in agronomy in the fight against plant diseases. The personal interest
of researchers is attracted by plant extracts. The analysis of literature sources shows that most plant extracts have
antimicrobial, wound healing and anti-inflammatory effects. However, the technology of obtaining herbal
medicines is quite complex and long.

Promising sources of drugs are extracts of fungi. Technologies for obtaining fungal extracts are simple and
can also be used to create pharmacological substances. World and domestic experiments in marine pharmacy
indicate the enormous potential of marine aquatic organisms as biologically active compounds. They can help to
create new pharmaceutical substances and medicinal substances.

AHHOTa].[l/Iﬂ. B HACTOAICC BPEMA CUHTECTUYCCKAs OpraHn4eCKas XuMus UMECT JOCTATOYHO BBICOKHUE TEMIIbI
MMpOU3BOJACTBA. O,ZlHaKO OMOJIOTHYECKH aKTHBHBIE COCIUHECHUA IIpe?»BBI‘IaI\/'IHO BaXXHbl I CO3JJaHHUA HOBBIX
Q)apMaKOHOFI/I‘IeCKI/I 3(1)(1)€KTI/IBHLIX JICKapCTB. HoBble OHMOJIOrHYeCKH aKTHUBHBIE COCIMHCHUA H€O6X0,ZlI/IMBI JJIA
CO31aHHA JICKAPCTB, HAIIPABJICHHBIX Ha 60pb6y C I/IH(I)GKLII/IOHHBIMI/I, FpI/I6KOBBIMI/I U OHKOJOTHYC€CKUMU
3a00JIEBaHUSMHA. OTH npenaparbl JOJIKHBI HE TOJIBKO O6J‘Ia£[aTL HpOTI/IBOI/IH(l)eKL[I/IOHHLIM ,IleﬁCTBHGM, HO H
ﬂeﬁCTBOBaTB WHaA4YC, HC 3aTparvuBasg 3J0pPOBbLIC KIIETKH OpraHuU3Ma. ITorck HOBBIX MCTOYHHKOB UIsL CO30aHUs
HOBBIX JICKAPCTBCHHBIX BEIIECTB - aKTyaJlbHasd np06neMa HE TOJIbBKO MEAUIIWHBI, HO U arpOHOMHU B 60];)])66 C
Oone3nsMu pacteHWd. JIMYHBIA WHTEpeC WCCIeIoBaTeNell BBI3BIBAIOT JKCTPAKTH pPACTCHUH. AHANIN3
JIMTEPATYPHBIX HCTOYHUKOB IMOKA3bIBACT, YTO 60JH)I_HI/IHCTBO OKCTPAKTOB paCTeHI/Iﬁ 06nana}oT aHTI/IMI/IKpOGHHM,
PaHO3aXKUBJIAIOMINM U IPOTUBOBOCIATIUTECIBHBIM HGFICTBI/IGM. OIIHaKO TEXHOJIOTUA TTOJIYYCHUA J'Ie‘Ie6HBIX TpaB
JOCTATOYHO CJIOXKHA U a0JIras.

HepCHGKTI/IBHLIMI/I HUCTOYHHUKAMU JICKAPCTB SABJIAKOTCA OSKCTPAKThI T pI/I6OB. Texnonoruu NOJIyucHUs
OKCTPAKTOB FpI/I60B MOPOCTBI U TAKKE MOTYT HCHOJIB30BAaTbCA JIsI CO3AaHUA q)apMaKOJ'IOFI/I‘IGCKI/IX BCUICCTB.
MHpOBLIe 1 OTCYCCTBCHHBIC OKCIICPUMCHTLI B MOpCKOﬁ (I)apMaIII/II/I YKa3bIBalOT Ha OFpOMHBIfI NOTEHIIMAJI MOPCKUX
BOJHBIX OPraHM3MOB KakK OMOJIOTMYECKH aKTUBHBIX COGL[I/IHCHI/IfI. Onn MOryT nomMo4b B CO3JJaHHWHU HOBBIX
(hapmaneBTHIECKUX CyOCTaHIMH 1 JIEKapCTBEHHBIX CYOCTaHIHH.

Key words: biologically active compounds, medicinal substances, pharmaceutical industry, plant derivatives,
aquatic organisms.

Knrouesvle cnosa: buonrocuyecku axmusHvie coe()uHeHuﬂ, JleKapCcmeernHvle eeujecmea, ¢apﬂ4aueemuqecma
npOMbIUUIEHHOCMb, npOLBBO()Hble pacmeHmZ, 600HbBIE OpcaHu3mbl.
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Relevance. The modern domestic pharmaceutical
market is estimated at 12-15 billion dollars per year. It
is 1.7-2.1% of the world economy. So, the problem of
importing medicines has become very acute. The
variaty of medicines produced by domestic
pharmaceutical companies is extremely low-quality if
we compere them to modern highly effective drugs.

The state policy in the field of medicine and
pharmacy is insufficiently effective. This situation has
led to the fact that the basis of the pharmaceutical
industry - the production of pharmaceutical substances
of drugs - in the domestic market has declined. So, the
country produced 272 types of pharmaceutical
substances with a volume of 17.5 thousand
conventional tons in 1992. And this provided the needs
for the production of finished synthetic drugs by 70 %,
antibiotics - by 85 %, vitamins - by 90 % and
immunobiological drugs — 100 %. Most domestic
substances were also exported.

Their total production has decreased threefold fot
the last 15 years. In physical terms — in 18 times,
including: substances for synthetic drugs - 12 times, for
antibiotics - 100 times and for vitamins - 500 times.
From year to year there was a reduction in capacity in
this industry: the average daily production capacity for
the production of pharmaceutical substances.

As a result, production capacity decreased by
almost 6 times. The average level of usage of nominal
capacity is approximately 17.5 %, including 18.3 % for
synthetic drugs, 9.6 % for antibiotics and 4.6 % for
vitamins [1].

Problem statement and its connection with
important scientific issues. Today there are quite high
production rates in synthetic organic chemistry.
However, biologically active compounds are extremely
important in the creation of new pharmacologically
effective drugs. This problem is explained by a number
of factors: high growth rates of antibiotic-resistant
strains of microorganisms, which requires a rapid and
effective solution in medicine. First of all, new
biologically active compounds are needed to create
drugs aimed at combating infectious, fungal and
oncological diseases. These drugs should not only have
anti-infective efficacy, but also act differently, without
involving healthy cells of the body.

The aim of the study: to analyze and direct the
search for the most common, geographically and
economically available biologically active compounds
of plant origin and aquatic organisms. Biologically
active compounds can be used in the pharmaceutical
industry during the creation of medicinal substances.
New medidcines can be based on them.

The analysis of previous research and
publications. Such prominent domestic scientists as
Karomatov 1.D., Konopleva M.M., Golovko A.M.,
Pinsky O.V., Chala I. V., Harutyunyan A.P., Shatalov
S.V. and many other dealt with the issues of focused
search of new biologically active compounds for the
purpose of creating pharmacologically effective and
safe therapeutic dosage forms.

Nowadays, the country's pharmaceutical industry
produces about 3,000 types of drugs, most of which are

obsolete generics.

That is why the country has a task of creating a
high-tech pharmaceutical industrial complex that will
meet the world level. Efforts need to be focused on
resuming the production of pharmaceutical substances,
developing new technologies, ensuring the production
of competitive medicines in accordance with
international standards and the ability to replace
imported products. The identified problems are posed
to the medical and biological scientific spheres. It is
about the development of new medical technologies,
pharmaceutical substances and drugs.

This applies to affordable domestic drugs. They
are needed to treat primarily socially significant
diseases - cardiovascular, pulmonary, oncological,
endocrine, allergic, psychoneurologica and viral ones.
The developers of new pharmaceutical substances and
drug manufacturers should focus their attention in this
direction.

The main part. It is known that the usage of
biologically active compounds of plant origin in
medicine has a number of advantages over synthetic
drugs. However, the search for new sources of plant
origin is an urgent problem not only in medicine but
also in agronomy in the fight against plant diseases. The
personal interest of researchers is attracted by plant
extracts.

In general, an analysis of the literature was made.
The usage of plant extracts for creation medicines as
well as other prospects of their usage was under study.
One of the reasons for this interest is the availability of
the necessary literature and the ease of obtaining the
extract.

A large number of scientists have developed and
tested a dosage form based on the extract of burdock
leaf (Arctium lappa L.), which has antimicrobial, anti-
inflammatory and deodorizing effects [2].

Shomkina O.A. has created the composition and
technology of gel and cream with antimicrobial and
anti-inflammatory action. It was created on the basis of
the results of physicochemical, structural, mechanical
and microbiological studies about eucalyptus and
eucalyptus leaf extract [3, 4]. A gel dosage form for the
usage in dentistry was developed on the basis of
compositions of plant origin, which contain the juices
of nettle (Urtica dioica L.) and saps of plants of the
genus Kalanchoe (Kalanchoe Adans.) [5].

An emulsion ointment has been developed on the
basis of the extract of Astragalus falcatus Lam. It can
be used to treat simple purulent wounds in the second
and third recovery phases, stimulating reparative
processes, as well as to treat various lesions in
dermatological diseases [6]. However, some
researchers create not only ointment forms on the basis
of plant research, but also tablets and granules. Thus,
there was a composition and technology for the
manufacture of tablets with a sedative effect on the
basis of dry extract from the leaves of Elaeagnus
angustifolia L. [7].

A composition and technology for obtaining
granules with anti-inflammatory and antipyretic action
have been developed on the basis of the extract of
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licorice root and paracetamol [8].

There was developed a technology for making a
gel for the treatment of some viral infections on the
basis of hyporamine, purified extract of sea buckthorn
leaves (Hippophae rhamnoides L.) [9].

Nikitina N.V. proposed a dermatological ointment
on the basis of a two-phase extract of black poplar buds,
which has antimicrobial, wound-healing and anti-
inflammatory action. It is experimentally confirmed in
animal experiments [10].

The creation of new dosage forms of plant origin
expands the possibilities of their usage. So, thick
extract obtained and standardized on the basis of the
leaves of Corylus avellana L. The developed
suppositories can be used in proctology and urology
[11]. The technology of obtaining a spray based on the
extract of sage (Salvia officinalis L.) is used in dentistry
[12].

Available work concerning the integrated
usage of biologically active compounds. So, a dry
extract of linden (Tilia cordata L.), enriched with a
complex of biologically active substances (BAS)
(flavonoids and coumarins) and suppositories were
created on its basis. Linden extract has anti-
inflammatory, analgesic and antihypoxic effects. It is a
promising substance for use in pharmacy [13]. The
composition and technology of granules and tablets of
the drug "Glesol" have been developed. “Glesol” is
recommended for the treatment of respiratory diseases
of inflammatory nature. The active ingredients of
"Glasol" are some phytomedications [14].

The osmotic activity of the ointment based on the
extract of thick oak bark was studied. The ointment is
recommended for the treatment of the second phase of
the wound process, which has moderate osmotic
properties, which creates favorable conditions for faster
wound healing. [15].

The analysis of literature sources shows that most
plant extracts have antimicrobial, wound healing and
anti-inflammatory effects. However, the technology of
obtaining herbal medicines is quite complex and long.
Promising sources of medicines producing are extracts
of fungi. Technologies for obtaining fungal extracts are
simple and can also be used to create pharmacological
substances.

Drugs based on keratinase secreted by Pénicillium
citrinum are being developed. The enzyme has a high
activity against various keratin substrates and
extremely low against collagen, which makes it
possible to use it to obtain dosage forms of selective
action [16].

The possibility of using the antitumor and antiviral
enzyme L-lysine-a-oxidase as a strain of the fungus
Trichoderma harzianum Rifai has been proved.
Mushroom extract, as it is shown below, can be used as
an agronomic inhibitor of a number of dangerous viral
and bacterial diseases of plants: Tobacco Ringpot virus,
necrotic balsamic spot, as well as pathogens of bacterial
burns of fruit crops Erwinia amylovora (Burril)
Winslow et al [17-21]. The multifunctional possibilities
of fungal extracts are still insufficiently studied and it
is necessary to conduct wider general studies of

strained fungi in order to use them not only in the
medicinal environment.

World and domestic experience of marine
pharmacy shows the huge potential of marine aquatic
organisms as raw materials for the creation of original
pharmaceutical substances and drugs [22]. In contrast
to species, the phylogenetic (macrotaxonomic)
diversity of the sea is much higher: of the 33 types of
multicellular animals, 31 types are found in the sea, 17
types - in fresh water and only 11 types - on land [23].

Due to the adaptation to various environmental
factors of a number of marine animals and plants, there
is a serious ability to produce unique secondary
metabolites, many of which have extremely high
pharmacological activity [24, 25, 26]. Sources of new
new pharmacological compounds of marine origin can
be representatives of royal bacteria (Eubacteria),
cyanobacteria (Cyanobacteria) and protists (Protista),
as well as several typical substanses: Porifera, Bryozoa,
Mollusca, echinodermata and Tunicata subtype.

According to some researchers, sea sponges are
more fertile sources of new antitumor, antiviral and
anti-inflammatory drugs compared to a group of
terrestrial organisms [27].

According to various authors, marine aquatic
organisms produce from 10,000 to 18,000 chemical
compounds, many of which have pharmacological
activity. Among them are both simple linear peptides
and complex macrocyclic polyesters, such as
galichondrin B [28]. Biologically active substances
(BAS) of marine origin can be used as pharmaceutical
substances and intended as starting compounds for the
preparation of drugs with new or improved
pharmacological characteristics. Below is a short list of
BAS isolated from marine organisms that have
pharmacological activity [24].

Bacteria

Penicillin was discovered in 1929. Since then
about 50,000 compounds have been isolated from
microorganisms, of which more than 10,000 have
biological activity and more than 100 are used as
antibiotics, antitumor agents and agrochemicals.
Marine organisms of the bacterial kingdom here look
much more modest due to the difficulty of cultivation.
However, they are able to synthesize BAR without
occurring on terrestrial objects. This is especially true
for deep-sea and hyperthermophilic microorganisms.
Gram-positive bacteria from donor pellets have been
shown to produce abnormal macrolactics by inhibiting
melanoma cell proliferation in rodents [29].

Actinomycetes is filamentous gram-positive
bacteria that belong to the type of Actinobacteria,
produce a huge number of BAS. Antitumor activity on
various cell lines has been proven in more than 70
compounds belonging to different structural classes:
polypeptides, indolocarbozoles, isoprenoids,
macrolides, non-ribosomal proteins and others.

Their main products are taxa Streptomyces,
Actinomyceétes, Actinomadura,  Actinobacterium,
Salinispora, Micromonospora, Saccharopolyspora and
others. In vitro, almost all of these substances are used
in micromolar and nanomolar concentrations. These
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compounds have antitumor activity due to the induction
of apoptosis, mastered by inhibition of topoisomerase
and DNA fragmentation, as well as impaired
permeability of mitochondrial membranes [30]. In
addition, compounds obtained from marine bacteria
have great potential in the treatment of infectious
diseases [31].

Cyanobacteria and Protists

Blue and green algae (Cyanophyta) and
dinoflagellates (Pyrrophyta) are of interest as
sources of B vitamins and vitamin E, as well as
carotenoids and phycobiliproteins. Representatives
of strains belonging to the genera Synechocystis and
Synechococus produce compounds that have
antifungal and antibacterial activity [32].
Substances extracted from Lyngbya lagerhaimanii
and Phormidium tenue show anti-HIV activity.

Cytonimin  with  anti-inflammatory and
antiproliferative  properties was found in
cyanobacteria Stigonems spp. Goniodomin-A, a

polyester macrolide with antifungal activity,
isolated from dinoflagellates of Goniodoma
pseudogoniaulax.  Curacin-A, a thiazoline-

containing compound derived from Lyngbya
majusculata, has a strong antiproliferative effect by
blocking tubulin polymerization and is selective for
breast, intestinal and prostate cancer cells.

Peptide compounds such as venturamide A
from cyanobacteria Oscillatoria sp., Dragomabin
from Lyngbya majuscula, dragonamide B and
halminamide A from Schizjthrix have antimalarial
activity [33]. Marine diatomaceous extracts
belonging to the genera Melosira, Amphora,
Phaeodactylum and Nitzschia induce apoptosis and
necrosis of rat 1PS-81 myelogenous cells and also
show some signs of antithrombotic effect [34].

Marine macroalgae with their huge biomass
are of a great importance as sources of BAS.
Polysaccharides of red and brown algae
(carrageenans, fucoidans, alginates) and their
derivatives have a wide pharmacological activity
and can form the basis for new drugs with
antitumor, antiulcer, immunostimulatory and
sorption action [35].

Halogenated monoterpene halomon isolated
from the green alga (Portieria hornemannii) was
opened for preliminary testing due to its high
toxicity to brain, intestinal and prostate tumor cells.
A number of steroid compounds from the green alga
(Codium iyengarii) showed antibacterial activity
and sterols from brown algae of the genus
Sargassum showed antifungal activity [29].
Traditionally, seaweed is considered a source of
iodine and omega-3 polyunsaturated fatty acids
[36].

Sea sponges are the richest source of
pharmacologically biologically active compounds
among marine organizations. More than 5,300
different substances come from the sponges or their
associations with microorganisms and each year this
list is more than 200 names. 75% of patents on the
antitumor activity of natural compounds are

patents for spongy compounds.

Sponges form an independent type
corresponding to the Parazoa subdivision and
consist of low-organized multicellular cells with
high differentiation. They have a tendency to
develop tissues, without changing organs and
definitive tissues. The type has about 5,000 species,
many of which form symbioses with bacteria, fungi,
cyanobacteria and microalgae. Sea sponge
composition can provide a potential cure for most
known diseases.

More than 100 antitumor substances were isolated
from sponges, their synthetic analogues during in vitro
production studies on various tumor cell lines.
Spongothymidine and spongouridine from the sponge
Tethya cripta became a prototype for the synthesis of
antiviral drugs. Discodermolid is a polyhydroxylated
lactone isolated from the deep-water sponge
Discodermia sp. It has undergone clinical trials as an
antitumor agent.

Antifungal activity was found in two
sexviterpenoids - curcuphenol and curcudiol - isolated
from  Didiscus oxeata.  Antimicrobial  and
antimycobacterial activity was found in alkaloids from
the sponges Pachichalina sp. Manzamine A (with
antimalarial, anti-TB and anti-HIV activity) and
psammaplin A (with antibacterial activity) are in
preclinical studies.

Dozens of other compounds are being tested for
antibacterial, antifungal, antiviral and antiseptic
activity [37]. The sesquiterpenoid mananoid from
Luffariella variabilis is one of the most powerful
natural inhibitors of phospholipase A2, has strong
analgesic and anti-inflammatory activity and is
recognized as a treatment for psoriasis [38].

More than 60 secondary metabolites of marine
origin provide antimalarial activity. Axisonitrile-1,
isolated from sponges Axinella cannabina, became “the
ancestor” of industrial isonitrile-containing drugs and
their analogues. Isonitrile- and isothiocyanate-
containing sesquiterpenoids were obtained from other
sponges belonging to the family Axinellidae and
Halicondridae.

Moss

The most well-known moss compound is
briostatin-1 - a representative of macrocyclic
lactones (polyketides). This lactone isolated from
Bugula neretina inhibits proteinase C and is
considered a promising compound for complex (in
combination with taxol or cisplatin) chemotherapy
for leukemia, breast, ovarian and lung cancer.
Bryostatin-1 selectively kills cancer cells without
compromising normal healthy tissues. Unlike most
cytostatics, which have a hemotoxic effect, it
stimulates erythropoiesis and undergoes the final
phases of clinical trials [39]. Alkaloids from
Cribricellina cribreria and Flustra foliacea show
antimicrobial, antibacterial and antiviral activity
[29].

Sea fish and snakes

Representatives of these groups of animals are
sources of a small number of secondary metabolites.
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Fish fats enriched with Omega-3 polyunsaturated
fatty acids, which form the basis of dietary
supplements for food and drugs intended for the
treatment and prevention of cardiovascular
diseases, skin diseases, arthritis and malignant
neoplasms.

Other components of marine fats, in particular
alkylglycerols and fatty acid ethanolamides (N-
acylethanolamines), are also noteworthy. The first
ones are glycerolipids with an alkyl bond. They are
found in animal products, but sea fish and dairy
products are the most enriched with them.
Alkylglycerols can be used in cases of live
metabolism disorders and as immunomodulators
[40].

Conclusions and suggestions

Development of biomedical research for the
purpose of focused search and creation of new effective
medicines on the basis of biologically active
compounds should become one of priority directions of
activity of domestic academic science. First of all, this
will ensure a significant reproduction of the domestic
pharmacology, pharmacy and pharmaceutical industry.

According to various estimates, from 40 to 70 %
of new drugs are created from natural compounds or
their synthetic analogues. Drugs with fundamentally
new pharmacological properties can be developed on
the basis of natural compounds. This will provide
greater therapeutic activity or qualitatively new
pharmacological effects. In this regard, representatives
of terrestrial and marine flora and fauna are of a great
interest.

It should be emphasized that the development of
new drugs should combine the efforts of researchers in
various fields, such as bioorganic chemistry,
biotechnology, experimental pharmacology,
pharmaceutical technology, clinical pharmacology.
These scientific spheres, as well as basic subjects -
botany, zoology, structural chemistry and other
sections of physicochemical biology - in one or another
form are presented in the departments of higher
education institutions and state research institutions.

However, the current situation does not meet the
objectives. It is necessary to create new specialized
pharmacological and biopharmaceutical well-equipped
labs. It is very important to study modern publications
and support the scientists who are united by the task of
creating new drugs.
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Ka6uHem KJlqu/lLleCKOTJ ncuxojiocuu u namoncuxoJjiocuu,
2. beuim Hlemew, Uspauns

AMBUBAJIEHTHOCTD PEJIMTUO3HBIX B3I'VISI/I0B BUKTOPA ®PAHKJIA

AnHoTanus. CtaTbs MOCBAILICHA PEITUTHO3HBIM B3TisiiaM B. @panxia. Beigenens! ann3onsl Onorpadun B.
®paHKI1a, ONPEaeINBIINE €r0 IOCTPOCHNE CBOMX H, TI0 €r0 MHEHUIO, B OyIyIIeM YHUBEPCAIBHBIX PEIUTHO3HBIX
B3rs10B. Ha mpumepe ero OpakoB paccMOTPEHO COOMIOAEHNE UM PEIUIHO3HBIX TPAAULUNA U CIENIaH BBIBOA 00
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