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CHEMISTRY, PHARMACOLOGY AND TECHNOLOGY
OF DITERPENOID ALKALOIDS AND CREATION
OF MEDICINALS ON THEIR BASE

Sh. Sh. Sagdullaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan, e-mail: plant inst@icps.org.uz

Diterpenoid alkaloids (DA) are the most distributed class of natural substances. These
bases were founded in 10 genii of plants belonging to 7 families, but Aconitum and
Delphinium plants are the most important sources of them.

DA displayed a wide spectrum of pharmacological activity, including curare-like,
neurocardiotoxic, antyarrhythmic, antimicrobial, local anesthetic, analgesic, antiviral etc.
That’s why DA represented fundamental and practical interest for medicine and molecular
biology as new drugs and bioreagents [1].

The complex investigations of DA isolated from Aconitum, Delphinium, Consolida,
Artemisia plants had been carried out in ICPS AS RUz from 70-years of XX century. The
alkaloid composition of 35 plants of Aconitum species, more 20 species of Delphinium, 2
species of Consolida and one species of Artemisia had been investigated at the moment. More
200 DA isolated, a half of them were new [2, 3]. Pharmacological activity of available DA
was investigated.

The high lability is attributed to DA due to the presence of ester groups in their structures
that easily destroyed in strong basic and acidic environment even in weak heating. Taking into
consideration these properties the manufacture technologies keeping the native structure of
DA had been elaborated. They are based on the methods of water-spirit extraction and acid
water extraction — ultrafiltration of the raw material. In the technological cycles the weak
basic agents, weak mineral or organic acids solutions were used, the temperature of
technological processes was not more 30°C. The pilot device for manufacture of DA drug
substances by the method of water-spirit extraction of plant raw materials had been installed
in ICPS AS RUz.

According these technologies the following drug preparations obtained, introduced or
introducing into the practice: allapinin (antyarrhythmic, local anestetic, analgesic,
neuroprotective); axaritmin (antyarrhythmic, analgesic); aklesin, antiarythmin and
dihydroatisine  hydrochloride (antyarrhythmic); 1-O-benzoylnapelline hydrochloride
(antyarrhythmic, local anesthetic).

DA are the very effective bioreagents used as neurochemical tools in different kinds of
medical and biological investigations. There are activators of tetrodotoxin-sensitive sodium
channels (aconitine, mesaconitine etc.), n-cholinoblockers (lycaconitine, corifine etc.),
blockers of potential-gated sodium channels (lappaconitine, zeravshanizine, tajaconine etc.).

In spite of good results achieved in chemistry, pharmacology and technology of DA the
potential of this group is not limited. Scientific reasonable approach to evaluation of raw
materials and technological processes, deep chemical and pharmacological investigations,
applying the modern equipment and new technologies for processing of alkaloid-containing
plants will lead to creation of new high effective drug preparations and bioreagents.

REFERENCES
N. Dzhakhangirov, Doctoral Thesis “Pharmacology of Diterpenoid Alkaloids”, Tashkent, 2010

1.F.N.
2. B. T. Salimov, Doctoral Thesis, 2007
3. M. N. Sultankhodzhaev, Results of Investigation Alkaloid Bearing Plants, Fan, Tashkent, 1993, p. 37
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HUMAN PROTEOME PROJECT FOR MEDICINE

Alexander Archakov
Institute of Biomedical Chemistry of RAMS, Moscow, Russia

The Human Proteome Project (HPP) started in 2007 and officially launched in 2010 as the
long-term collaboration of research groups in the field of cataloging all of the proteins coded
by the human genome (Legrain et al., MCP, 2011). There was a shift from the analysis of
information material (human genome) to the analysis and inventory of proteins — molecular
machines operating in the human body. Chromosome-centric HPP (C-HPP) was established
as a wing of HPP implementing the chromosome-centric principle (Paik et al.,
Nat.Biotechnology, 2012, 221-3) prescribes the identification of the protein product encoded
by each gene of the given chromosome. Russia has selected Chr 18, inspired by the intensive
discussion occurring at the Moscow meeting in 2009, while considering the criteria for
ranking human chromosomes according to their feasibility for the C-HPP: (a) minimum of
protein-coding genes; (b) abundance of genes relevant to the diseases according to the
available literary data; (c) lack of immunoglobulin-coding genes. Chr 18 contains totally 492
annotated genes and 276 protein-coding genes — so, about 276 master-proteins must be
detected during the Russian part of pilot phase of C-HPP. Total number of protein species,
coded by Chr 18, could be estimated as 20 000 included protein species, arising from nsSNP
(SAP), alternative splicing and PTM.

Indicatively, the success of C-HPP depends on the new type of deliverables, which will be
of use in the clinical diagnostics. Tocreate the medical background for single chromosome,
for example Chrl8, we have compiled information about 92 genes, reported in association
with 105 diseases either in databases (GeneCards and OMIM (www.omim.org) or in the
relevant literature. According data about protein variances, we could expect the number of
disease-related protein forms for Chr 18 is about 1 000. Within the framework of the C-HPP
approach to the human proteome the top priority should be given to highly sensitive and
specific (up to 10—18 M) detection of those proteins in injured tissues and plasma, which are
absent in healthy human body (“0”) and typical exclusively for diseases (“1”). Alternatively, a
“digital” signature would be consist of a protein present in a healthy human body and absent
at some pathology. The digital response capturing can be featured by protein modification
events, including SAP, AS, PTM and also fused oncogenes due to chromosome aberrations.
That is fundamentally different approach: detection of protein modification events instead
master protein as biomarker.
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FLORA OF TURKEY AS A SOURCE OF ESSENTIAL OILS

K. Husnu Can Baser

BadeBio Biotechnology Ltd., Anadolu University Technopark, No. 104, 26470,
Eskisehir, Turkey

Essential oils are valuable materials for perfumery, cosmetic, food, pharmaceutical,
veterinary, household products, biocides industries and are heavily used in the field of
aromatherapy.

Flora of Turkey is rich and diverse with over 12.000 flowering plant taxa belonging to
>9000 species. Over 33% of the flora consists of endemic species and 1/3 of the flora
comprises aromatic plants. Flora of Turkey is well documented in 11 volumes of the Flora of
Turkey and the East Aegean Islands (1965-2001).

Annually, Turkey exports over $100 million worth of medicinal and aromatic plants. In
2011, total exports of oregano, laurel and sage amounted to $62 million. In 2011, Turkey
exported $21 million worth of essential oils, hydrosols and related products including rose oil
(+ concrete) ($20 million), oregano oil ($ 1 million).

Main aromatic plants of Turkey which are and could be used for essential oil production
include the cultivated Rosa damascena (Oil rose, Isparta gulu), oregano (Kekik) (from
Origanum, Thymus, Coridothymus, Satureja and Thymbra), Sage (Adacayi) (Salvia fruticosa,
S. officinalis (cultivated)), mint (Nane) (Mentha spicata, and M. piperita from cultivated
plants), laurel (Defne) (Laurus nobilis), Anis (Anason) (from cultivated Pimpinella anisum),
cedrus (Sedir) (Cedrus libani), birch (Hus, 5 Betula species: B. medwediewii, B. pendula, B.
litwinowii, B. browicziana, B. recurvata), Juniperus foetidissima (Kokar ardic), cumin
(cultivated Cuminum cyminum, kimyon), coriander (cultivated Coriandrum sativum, kisnis),
rosemary (Rosmarinus officinalis, biberiye), black cumin (cultivated Nigella sativa,
corekotu), linden (7ilia species, thlamur).
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MODERN APPROACHES FOR PHARMACOLOGICAL
INTERVENTION OF ALZHEIMER'’S DISEASE
AND OTHER NEURODEGENERATIVE DISORDERS

Sergey Bachurin

Institute of Physiologically Active Compounds, Severny pr.1, Chernogolovka,
142432, Russia, e-mail: bachurin@jipac.ac.ru

Alzheimer’s Disease (AD) is the most prevalent form of age-related dementia, which
affects about 5% of individuals over the age of 65 and more than 20% over the age of 80. The
annual burden of expenditures related to AD in 2010 was estimated as US $ 604 billion
[World Alzheimer report 2010]. At the present time only few medicines have been approved
for AD treatment though the market for AD agent estimated about 8 billions US §.

The analysis of contemporary approaches for discovery of novel efficient agents for AD
treatment permits to outline the following main trends:

1. The development of therapeutic agents acting on the main stages in pathogenesis of AD.
These agents are called “disease modifying drugs (DMD)”. Such agents should slow the
progression of structural damages and produce the improvement of cognition functions in AD
patients that persists even after abolishment of the agent. The main strategies in the
development of DMD focused on blockade of pathogenic B-amyloid oligomers formation, in
particular, B- and y-secretases inhibition, a-secretase activation, and B-amyloid deposition.
The alternative is the prevention of neurofibrillary tangles formation related to abnormal
phosphorilation of T-proteins. Some other approaches such as stimulation of clearance of [3-
amyloid or modulation of ApoE pathway are also under investigation.

2. The multifactorial nature of AD determines strong interest for the developing novel
multi-targeted drugs for AD. Among them special attention is focused on compounds acting
simultaneously on acetylcholinesterase and monoaminoaxidase, different subtypes of
glutamate receptors, pharmacophores which possess additionally NO-generating and
antioxidant activities, multi-target biologically active compounds from plants.

3. Search and study of novel potential biotargets related to the pathogeneses of AD. Recent
years number of new promising mechanisms for treating of AD pathology has been proposed.
In particular, stabilization of mitochondrial functioning, prevention of pathological protein
aggregation in brain (proteinopathy), activation of endogenous mechanism of nervous cell
protection, stimulation of neurogenesis and autophagy. Some original agents, which utilize
such mechanisms as novel efficient neuroprotectors and pro-neurogenic compounds have
been reported.

4. During the last 10 years more than 20 compounds passed phase 2 clinical trails but none
of them passed phase 3. As a result of very low outcome from clinical trails of innovative
drugs and correspondingly high risk for investments the already known drug repositioning for
AD treatment is discussed now as a very attractive area for fast development of AD-
therapeutics [Corbet at al., Nature Rev.Drug Disc., 2012].
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NOVEL REARRANGEMENTS IN TARGETED
SYNTHESIS OF NATURAL COMPOUND ANALOGS

V. G. Kartsev', A. A. Zubenko’

1) InterBioScreen, PO Box 218, Moscow, 119019, Russia,
e-mail: screen@ibscreen.chg.ru
2) North-Caucasus Regional Research Veterinary Institute 346,
Novocherkassk, Rostov shosse, 1

In their 2008 paper, Daniel Seidel et al. [1] described the reaction of o-aminobenzaldehyde
derivatives with secondary and primary amines which leads to the formation of cyclic
aminals. The reaction has been a versatile tool for the synthesis of condensed heterocyclic

systems:
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We have extended such reactions to the synthesis of new complex heterocyclic systems on
the basis of synthetic and natural o-aminobenzaldehydes [2]:
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In the course of the study of alkaloid Cotarnine transformations [3] we have found that in
the interaction of the Cotarnine base and its natural analogs there take place rearrangements
with the formation of benzazepine systems [4]:

0 |
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R = Alk, Ar, Het; X =CIl, Br

Taking various hemiaminals as an example it has been shown that the rearrangement
proceeds by the general pattern which makes it possible to carry out directional synthesis of
the most diverse heterocycles representing mimetics and analogs of rare alkaloids with a high
bioactivity:

1. C. Zhang, De C. Kanta, R. Mal, D. Seidel, JACS, 130, Ne2, 416 (2008)

2. V. G. Kartsev et al., in: New Aspects of Heterocyclic Chemistry, Ed. V. G. Kartsev,
ICSPF Press, Moscow, 2010, pp. 273; 279

3. K. A. Krasnov, V. G. Kartsev, V. N. Khrustalev, Heterocycles, 71 (1), 13 (2007)

4. V. G. Kartsev et al., in: New Aspects of Heterocyclic Chemistry, Ed. V. G. Kartsev,
ICSPF Press, Moscow, 2010, p. 84
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CONTRIBUTION OF SCIENTISTS OF BUKHARA ENGINEERING
INSTITUTE OF TECHNOLOGY TO DEVELOPMENT
OF BASIC RESEARCHES IN THE DIRECTION
OF CHEMISTRY OF NATURAL CONNECTIONS

U. T. Mukhamedkhanov

Bukhara Engineering Institute of Technology Bukhara, Republic of Uzbekistan,
fax: 8 (365) 223 61 97, e-mail: kafedra-03@mail.ru

The Bukhara engineering institute of technology created on April 15, 2013 in compliance
to decrees of the President of Uzbekistan, is one of prestigious Higher education institutions
of system of the higher education of the republic. At institute along with preparation of highly
qualified personnel in the directions of a bachelor degree and specialties of a magistracy
research works on wide the directions of development of production and pedagogical
education are conducted. Preparation of scientific and pedagogical shots is carried out by
institute of preparation of the senior research associates. Specialized chairs of the chemical,
petrochemical and food directions are equipped with modern laboratories, devices and
oborudovaniye of physical and chemical research. The main orientation of scientific
researches are devoted to research and improvement of technological processes and the
equipment of branches of production. Research works on the International and State grants,
hozdogovorny subjects prestigious manufacturing enterprises of the republic and the region
are in recent years performed. Results of scientific and technological development are
approved and introduced under production conditions with big economic effect. 5
monographs are in recent years published, over 350 scientific works in the International and
republican editions are published. Are defended 3 doctor’s and 12 master’s dissertations by
institute 6 contracts on international cooperation are signed. As a whole scientists and
specialists of institute are actively included in development of domestic science and
equipment.
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CREATION OF NEW MULTIFUNCTIONAL MATERIALS
ON THE BASIS OF NATURAL MONOTERPENOIDS
AND POLYMERS

A. V. Kutchin

Institute of Chemistry Komi Science Center Ural Division of RAS
48 Pervomaiskaya Str., Syktyvkar, Russia, 167982

In Russia it is concentrated about 40% of world resources of coniferous breeds. Along with
turpentine and rosin, these plants are the richest source of other chemical compounds
possessing a wide spectrum of properties and prospects of application.

In Institute of chemistry of Komi SC the emulsion technology of processing of plant raw
material without application of organic solvents is developed. In this way it is possible to
isolate the monoterpenoids, polyprenols, carotinoids and other biologically active substances.
Recently in Institute researches on development of emulsion technology of polysaccharides
isolation from Abies wood greenery is conducted. High-molecular polysaccharides of
coniferous wood greenery — water-soluble pectines and hemicelluloses — can be used as food
fibres, enterosorbents, biologically active polymeric matrix for biogenic metals
immobilisation, for medicines capsulation.

Various oxygen containing monoterpenoids represent significant interest for medicine as
structure part of various medical products. As a result of oxidizing transformation of o-pinene
a lot of valuable oxygencontaining derivatives are received. The synthesized products can be
used for manufacture of pheromone preparations for monitoring and struggle against insects-
wreckers, and also vitamins and medical products. At introduction of nitrogen containing
functional groups in terpene molecules the medicinal substances with potential antiviral,
antibacterial, antiparasitic activities turn out.

On the basis of natural monoterpenoids we develop a way of selective synthesis of
terpenophenols with various structural type of terpenic substituent. Low toxicity of
terpenophenols and their functional derivatives causes an opportunity of their application at
reception of highly effective medical products.

Perspectivity of modern medical products with the set properties is defined by high
solubility in physiological solutions. Ways of obtaining of water-soluble conjugates of
pharmacologically active terpenophenols and their derivatives with polysaccharides are
developed and researches of their physiological activity are carried out.

Work is executed at financial support of the project 12-T-3-1004 «Use of wood greenery of
coniferous breeds for creation of a complex of highly active preparations» of fundamental
investigation program of branch of chemistry and sciences about materials of the Russian
Academy of Science «Creation of new kinds of production from mineral and organic raw
materialy.



Plenary Presentations 11

DETERMINATION OF ANTI-DIABETIC POLYSACCHARIDES
OF Ocimum basilicum SEEDS INDIGENOUS TO XINJIANG
OF CHINA BY HPTLC-UV/VIS-MS

A. Yilil, Hurxida Yimamuz, Saideiahmat Ghulamedenl, Zhao Hai Qingl,
Gertrud E. Morlock3, H. A. Aisa’

1) State Key Laboratory Basis of Xinjiang Indigenous Medicinal Plants Resource
Utilization, Xinjiang Technical Institute of Physics & Chemistry, Chinese Academy
of Sciences, Urumgqi, 830011, Xinjiang, P. R. China, e-mail: haji@ms.xjb.ac.cn
2) Graduate University, Chinese Academy of Sciences, 100039, Beijing and School of
Pharmacy, Xinjiang Medical University, Urumgqi, 830054, Xinjiang, P. R. China
3) Gertrud E. Morlock, Food Science, Justus Liebig University of Giellen, Institute
of Nutritional Science, Heinrich-Buff-Ring26-32, 35392Gieflen, Germany

The seeds of Ocimum basilicum have traditionally been used for prevention and treatment
of a number of diseases in Xinjiang of China. In this study, six polysaccharide extracts were
isolated from the seeds of Ocimum basilicum by sequential extraction and purified. After
methanolysis, the monosaccharide compositions of the six polysaccharide extracts were
analyzed by HPTLC on HPTLC plate’s silica gel 60 with a mixture of isopropyl acetate—ethyl
acetate—methanol-water. Densitometric quantitation was performed by absorbance
measurement at 370 or 630 nm. The results revealed that the polysaccharides in Ocimum
basilicum seeds consisted primarily of fructose (hRF 80), glucuronic acid (hRF 58),
galacturonic acid (hRF 51), thamnose (hRF 40), xylose (hRF 25), arabinose (hRF 18) and
galactose (hRF 9). Xylose, glucuronic acid and fructose were the three major components
found and account for 45, 31 and 21%, respectively. All extracts contained uronic acids,
ranged 3 to 24%. An unknown monomeric unit above glucuronic acid was characterized by
HPTLC-MS to be a hexuronic acid, and HPTLC-MS proved to be a well suited method for
characterization of polysaccharide-based biopolymers and assignment of its monomers. The
polysaccharide extracts (aqueous cold, aqueous hot, acidic, alkaline) showed inhibitor
activities of protein tyrosine phosphatase 1B in vitro with 1Csy values of 8.2, 2.2, 70.9 and 0.8
ug/mL, respectively. For the first time, a molecular basis was provided to explain the
hypoglycemic effect of the seeds of Ocimum basilicum that has been used as antidiabetic
adjuvant in traditional Chinese medicine.

Acknowledgment. Thanks for financial support of Central Asian Drug Discovery and
Development Center of Chinese Academy of Sciences.
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CONJUGATES OF NATURAL COMPOUNDS
WITH NYTROXYL RADICALS AS A BASIS
FOR CREATION OF FARMACOLOGICAL AGENTS
OF NEW GENERATION

I. A. Grigor’ev, N. I. Tkacheva, S. V. Morozov

Vorozhtsov Novosibirsk Institute of Organic Chemistry Siberian Branch of the Russian
Academy of Sciences, Lavrentiev Ave., 9, Novosibirsk, 630090, Russian Federation

The literature review on spin-labeled biologically active natural compounds has shown that
various classes of natural compounds such as anthracycline antibiotics, lignans, triterpene
acids, chromanes, flavonoids, stilbenoids, alkaloids, amino-acids, etc. can be used for the
creation of conjugates with nitroxyl radicals [1]. Numerous in vitro and in vivo studies have
shown that these conjugates reveal increased resistance to reduction of nitroxyl group,
improved membrane penetrability, as well as strengthened antioxidant, anticancer and
antivirus activity in comparison with the parent compounds.

The series of spin-labeled derivatives of podophyllotoxin, rotenone, stilbenes etc. have
revealed significant anticancer and antioxidant activity with a notable reduction of general
toxicity, which makes them rather perspective for the creation of new drugs. Cytotoxicity of
these spin-labeled derivatives in some cases exceeds the one of anticancer agents etoposide
and paclitaxel. Moreover, in most of the cases, selectivity index tends to increase.

As shown by the example of conjugates of nitroxyl radicals with “molecular compasses”
(folic acid, fragments of gramicidin, heparin), the creation of targeted delivery systems for
diagnostic and medicinal agents to be delivered to pathological areas of the body on the basis
of such compounds seems rather feasible. Comparative study of the influence nitroxyl radical
structure on the properties of spin-labeled conjugates shows the advantages of six membered
piperidine nitroxides. Also, many investigations highlighted that the identity of the amino acid
spacers had a major impact on cytotoxic activity of such conjugates.

Thus, modification of biologically active natural compounds with the help of nitroxyl
radicals appeared to be one of the most perspective approaches of medicinal chemistry for the
creation of novel pharmacologically active compounds which can become the basis of new
diagnostic and therapeutic agents for most dangerous diseases. The use of individual
biologically active natural compounds is characterized by low toxicity and the possibility of
their durable application, which corresponds to the modern tendencies in the creation of
pharmacological agents of new generation. Introduction of nitroxyl radicals into biologically
active molecules contributes to their potential possibility to be used in pharmacokinetic and
pharmacodynamic studies by EPR and MRT methods.

The work is funded by the federal program Nel6/12-Gen-M of Moscow Administration
and Grant RFBR N 12-03-00718a.

REFERENCES
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2013-665 (2013)
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DEVELOPMENT OF THE CHEMISTRY AND BIOLOGY
OF TRICYCLIC QUINAZOLINES
AND THEIR SYNTHETIC ANALOGUES

Kh. M. Shakhidovatov, B. Zh. Elmuradov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: burkhon@rambler.ru

There are many efficient biologically active compounds among alkaloids of the plants
Peganum harmala and Mackinlaya subulata Philipson and their synthetic analogues [1-3].

Chemical modification of natural compounds and their synthetic analogues are a
perspective direction for creation of new preparation for agriculture and drugs with various
activities [3-5].

In this work we generalized the obtained results on synthesis, transformations and

biological activity of a series of tricyclic quinazolines and their synthetic homologues and
derivatives:

Y

X
R p—
N N R, Rl—H, BI‘, NO2, NH2
Q)n O)n R,=OH, N(CHs),, alkyl, aryl
—
N7 N N\ X=H,, O, S; Y=0, S
R

CH_R = -
R, 2 n=1-3

The purpose of this work is comparative analysis of reactivity of the tricyclic quinazolines
and their analogues in electrophylic and nucleophylic substitution/addition reactions and
searching for the potentially active compounds.

Modification of tricyclic quinazolines and their synthetic homologues may open very
interesting direction in the field of fundamental science as well as for development of efficient
preparations for agriculture and medicine. Problems of development of the alkaloids
chemistry and perspectives of creation biologically active substances will be considered.

REFERENCES

1. M. V. Telejenetskaya, S. Yu. Yunusov, Chem. Nat. Compd., 731 (1977)

2. 1. S. Fitzgerald, S. R. Johns, J. A. Lamberton, A. H. Radcliffe, Austral. J. Chem., 19 (1),
151 (1966)

3. K. C. Jahng, S. I. Kim, D. H. Kim, C. S. Seo, J. K. Son, S. H. Lee, E. S. Lee, Y. Jahng,
Chem. Pharm. Bull., 56, 607 (2008)

4. S. Yu. Yunusov, N. Tulyaganov, M. V. Telezhenetskaya, F. Sadritdinov, Kh.
Khashimov, USSR Patent Ne605614; ‘ Anticholinesterase agent’, Byull. Izobret., Ne17 (1978)

5. Kh. M. Shakhidoyatov, Quinazol-4-ones and Their Biological Activity, Fan, Tashkent,
1988, pp. 99-105
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PECULIARITIES OF ISOPRENOID BIOSYNTHESIS
AND BIOTECHNOLOGICAL USAGE OF PLANT CELLS in vitro

A. M. Nosov

M. V. Lomonosov Moscow State University, Biology Department, Vorob’evi Gory, 1, 12
K. A. Timiryazev Institute of Plant Physiology, Botanicheskaya, 35, Moscow, Russia

A plant cell is considered to be a result of the hypothetic “host” organism symbiosis with
two ancient bacteria — the precursors of plastids and mitohondria. That left its imprint upon
the metabolism of contemporary cells: “procaryotic” and eucaryotic systems of metabolism
often work simultaneously. For instance, there are two pathways of isoprenoid biosynthesis
working in a plant cell only. They are: “eucaryotic” (mevalonate) take place in the cytosol and
“procaryotic” (through the deoxy-xylulose) in the plastids.

It is found out that sesqui- and triterpenoids are synthesized through the mevalonate
pathway, whereas, some di- and tetraterpenoids are synthesized through the “procaryotic” one
in the chloroplasts. However, it is practically unknown as far as it is true for the secondary
metabolites of the isoprenoid row. So, the investigation of isoprenoid biosynthesis in cell
cultures of higher plants turns out to be a convenient system to solve this problem.

Biosynthesis both of tri- and diterpenoid compounds was investigated in different plant cell
cultures such as: Panax ginseng, P. japonicus (ginsenosides); several strains of Dioscorea
deltoidea (steroid glycosides); Ajuga reptans, Serratula coronata, Rhaponticum carthamoides
(ecdisteroids); Polyscias filicifolia (triterpene glycosides), Taxus spp. (taxoids) and Stevia
rebaudiana (diterpene steviol-glycosides).

It is known that cell culture is not analogous to an intact plant. It is a special biological
system: that is a population of somatic cells, and the secondary metabolism in cultivated cells
differs from that in intact plant cells. It was demonstrated that both proper choice of the strain
and optimization of cultural conditions (or each of them separately) could lead to the high
levels of different triterpene compound synthesis and productivity. Dioscorea deltoidea plant
cell culture synthesize both steroid glycosides which are located in leaves (protodioscine) and
rhizome (deltoside) of the intact plants. It should be note, that cultivated cells contain 26-S
isomers which are not found in the intact plants. Furostanole glycoside productivity of
Dioscorea strain DM-0.5 was up to 6-12% by dry biomass. Panax ginseng and Panax
Jjaponicus plant cell cultures synthesize as minimum seven ginsenosides, the productivity of
these compounds was up to 6.0-8.0% on dry biomass. The presence of large amounts of
malonyl esters of ginsenosides Rb-group in suspension culture of Panax japonicus var. repens
was demonstrated. The content of ecdisteroids in plant cell biomass is up to 1.0%. By
contrast, the detectable synthesis of diterpene steviol-glycosides only initiated in the
mixotrophic cultures during chloroplast formation.

Production of plant cell biomass was carried out in 0.63 m’ bioreactors in semi-continuous
conditions. The pharmaceutical products “Vitagmal”, “Vitagmalin”, “Triphytol” from
Polyscias filicifolia plant cell cultures were obtained with NPF “Biopharmtox” collaboration.
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DEVELOPMENT OF ORIGINAL PHARMACEUTICAL
FORMULATIONS BASED ON AGSULAR® SUBSTANCE

Ya. A. Kostyro', V. V. Kostyrol, V. K. Stankevichl, B. A. Troﬁmovl,
S. A. Lepekhova®, K. V. Alekseev’

1) A. E. Favorsky Irkutsk Institute of Chemistry, Siberian Branch of the Russian Academy
of Sciences; 1 Favorsky Street, Irkutsk 664033, Russia, e-mail: yanakos@irioch.irk.ru
2) Scientific Center of Reconstructive and Restorative Surgery, Siberian Branch of Russian
Academy of Medicinal Sciences; 100 m/d Yubileyny, Irkutsk, 664079, Russia
3) V. V. Zakusov Research Institute of pharmacology, Russian Academy
of Medicinal Sciences; 8 Baltyskaya Street, Moscow, 125315, Russia

The original pharmaceutical Agsular® substance, having a wide range of pharmaceutical
activity, derived from Siberian larch polysaccharide arabinogalactan (with its chemical
modification), have been developed in the Irkutsk Institute of Chemistry SB RAS.

According to its preclinical tests (2009—2011) Agsular® (as the drug substance itself and as
oral medications) has almost the same efficacy as anticoagulant and antithrombotic Vessel
Due F® (sulodexide, Alfa-Wassermann S.p.A, Italy) and as hypolipidemic and antiatherogenic
Zocor” (simvastatin, Merck Sharp & Dohme, the Netherlands). Agsular® is assigned to the
Toxicity Class III. In this connection, the oral medications of Agsular® are recommended for
clinical tests to be included into register of the RF Ministry of Health as a hypolipidemic
agent.

The explorations of the pharmaceutical activity of the unique modified polysaccharide
Agsular® find out a polyvalent mechanism of its action, including not only the ability to
control the lipid metabolism and hemorheological blood parameters, but also to strengthen the
vascular walls and improve microcirculation, that is the very problem at chronic venous
insufficiency.

In addition to that, the external use of Agsular” drugs has been investigated for the cases of
vascular pathology and they manifest their apparent venous protective effect. The comparison
of the activities of the original pharmaceutical compositions developed on the basis of
Agsular® substance with such commonly used anti phlebological drugs as Lioton® (Berlin-
Chemie/Menarini Pharma GmbH, Germany), Troxevasin® (Balkanpharma-Troyan AD,
Bulgaria), Nigepan® (JSC "Nizhpharm", Russia) shows the high efficiency of the former,
comparable, and in some cases even surpassing the above preparations.

This work is supported by the Program of the Presidium of Russian Academy of Sciences
"Fundamental Sciences for Medicine" 2009-2013.
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CHEMISTRY, BIOLOGY AND PHARMACOLOGY
OF THE SESQUITERPENES ISOLATED
FROM Ferula SPECIES GROWING IN ANATOLIA*

Mahmut Miski

Istanbul Medipol University, School of Pharmacy, Department of Pharmacognosy,
34810, Istanbul, Turkey, e-mail: mmiski@medipol.edu.tr

Genus Ferula (Apiaceae) comprises ca. 180—185 species and is the largest Apiaceae family
in Asia. There are 24 species of Ferula grow in Turkey, 15 of these species are endemic to
Anatolia. Phytochemical investigations of the indigenous Ferula species growing in Anatolia
have yielded numerous novel sesquiterpene compounds including esters, alcohols, ketones,
keto-alcohols, coumarins as well as phenylpropanoids and phenolic compounds.

Preliminary pharmacological studies performed in the early 1980s had shown stereoid-like
biological activities for some of these compounds. Further studies have shown many more
biological activities of these compounds such as anticancer, antibacterial, anti-fungal, anti-
viral, anti-inflammatory and immunomodulator activities.

Taxonomical classification of the Ferula species growing in Anatolia is a challenging task
for many botanical experts, yet structures of the unique sesquiterpene compounds isolated
from these plants provide critical information for the classification of closely related Ferula
species at subgenus, species, subspecies and variety/form level. Phytochemical investigations
has also yielded novel class of sesquiterpene compounds specific to this genera, furthermore,
isolation of the key intermediate metabolites provided pivotal information for the elucidation
of the biosynthetic pathways of these sesquiterpene compounds.

As part of the structure—activity relation chemical studies, major sesquiterpenes of Ferula
species were subjected to the various chemical transformation reactions. Some of these
reactions were produced anticipated compounds, however, some have yielded unexpected
products that were not described hitherto in the literature. These novel chemical
transformation products provide meaningful explanation for the presence of their precursors
in Ferula species as a unique chemical defense compounds.

*This presentation is dedicated to Prof. Dr. Ashraf I. Saidhkhodzhaev honoring his
pioneering studies in the chemistry of Genus Ferula.
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LOW DOSE BIOACTIVE DRUGS FOR AGRICULTURE
FROM SIBERIAN CONIFEROUS PLANTS BIOMASS

S. V. Morozovl, E. I Chernyakl, V. L. Kolomnikova?

1) Novosibirsk Institute of Organic Chemistry of SB RAS, 630090, Russia,
Novosibirsk, Lavrentiev Ave., 9, e-mail: morozov(@nioch.nsc.ru
2) Siberian Plant Cultivation and Selection Institute SB RAAS
630501, Russia, Krasnoobsk, Novosibirsk region, PO Box 375

Siberian coniferous plant material is an inexhaustible source of bioactive compounds that
are used for manufacturing of physiologically active drugs applied in medicine and
agriculture. The raw material for extraction of these compounds may be wood, bark, woody
greenery and waste products of wood processing industry. The use of natural plant protection
products gives the opportunity to produce high volume of environmentally friendly crops,
reduces the damage caused by extreme natural factors and adverse ecological conditions.

Based on the sum of triterpene acids isolated from Siberian fir woody greenery (A4bies
Sibirica) such well-known drugs as NOVOSIL, SILK and ECOSIL were produced. These
drugs serve as high — performance natural growth regulators and immunity inducers for the
plants with fungicidal effect to a range of fungal, bacterial and viral diseases. Further
processing of the raw materials resulted in phenolic mixture of biologically active compounds
on the basis of which, a new low dose drug for agriculture ABISTIM was received [1].
Similarly, phenolic complexes were isolated from the wood and bark of larch (Larix Sibirica).
Siberian fir essential oil was used for creation of PIHTOROS emulsion [2, 3]. The system of
lipid and phenolic compounds extracted from larch wood, served as the basis for development
of BIOFUNGISTIM drug [4]. Bioactive carbohydrate complexes were isolated from the fir
woody greenery, larch wood and bark. On the basis of NOVOSIL, ECOSIL and ABISTIM
the blend compositions with PIHTOROS were developed and tested. Many years of
laboratory and field tests of the drugs in both open and protected grounds on a wide range of
cereals, legumes, forage, vegetable and flower crops in the SPCSI SB RAAS showed their
high efficiency. All these drugs are considered to be low dose plant protection means and are
designed for pre-processing and spraying during the vegetation period; they stimulate the root
formation, growth and evolution of plants, contribute to early and high yield, improve the
quality of agricultural products and significantly reduce the damage of plants from various
diseases.

Thus, the common scheme for complex Siberian coniferous biomass processing that
significantly improves isolation degree of practically important extractives and expands the
range of biologically active products for agriculture was developed.

REFERENCES

1. Pat. RU 2 355 170 (2008)
2. Pat. RU 2 432 744 (2011)
3.Pat. RU 2443 111 (2012)
4. Pat. RU 2 324 352 (2006)
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PHYSICAL ACTIVATION OF EXTRACTION BIOLOGICALLY
ACTIVE SUBSTANCES DERIVED FROM NATURAL SOURCES:
MICROWAVE, MCA AND ULTRASOUND

A. N. Mikheevl’z, N. A. Pankrushina®®

1) Nicolaev Institute of Inorganic Chemistry SB RAS, Acad. Lavrent’ev Avenue, 3,
Novosibirsk, 630090, Russia, e-mail: man@niic.nsc.ru
2) Novosibirsk State University, Pirogov str., 2, Novosibirsk, 630090, Russia
3) Novosibirsk Institute of Organic Chemistry SB RAS, Acad. Lavrent’ev Avenue, 9,
Novosibirsk, 630090, Russia,

The problem of creating new high-ways of biologically active substances (BAS) is a
priority for the development of the science of chemistry and chemical technology.
Improvement of these methods is, inter alia, through the use of various physical impacts in
chemical reactions and processes, including microwave, mechanochemical and ultrasound.

Accompanied by physical impact, along with the destruction of the cell wall components
of change in the chemical composition of plant material due to rupture of a number of
chemical bonds.

The successful implementation of the various options for physical activation process is to
increase the extraction of biologically active substances in the product over the full range of
bioactive compounds in a biologically available (water-soluble) forms.

The report describes the features and mechanisms to increase the efficiency of the
extraction of bioactive compounds from natural raw materials by microwave,
mechanochemical and ultrasound activation.

Microwave extraction, unlike a conventional liquid extraction, significantly reduces the
time of extraction due to the rapid heating of the solvent. Moreover, the microwave exposure
can be reduced to minimize the temperature gradient and accelerate heat transfer. In addition,
microwave extraction substantially reduces the consumption of solvents and energy costs and
significantly increases yield of the desired product. The microwaves act directly on the water
molecules inside the plant cell, which leads to a rapid rise in temperature inside the cell.
Cellular water evaporates quickly, the pressure within the cell rises sharply, leading to the
destruction of cell membranes and cell walls forming a "hole." This facilitates intracellular
fluid flow, and the solvent to penetrate into the cell which leads to an increase in extraction
efficiency.

Previously obtained preliminary evidence that intensive mechanical activation of plant
material, which increases the degree of dispersion is accompanied by an increase in output
and a variety of biologically active substances and their activation.

Ultrasonic waves can accelerate chemical reactions by emulsification of liquid
components, dispersing the solid components, their erosion surface degassing prevent
precipitation or coagulation products, intensive mixing, etc.

The report presents the results of the use of microwave systems CEM Corporation (USA),
a planetary ball mill Retcsh PM100CM and ultrasonic homogenizer Bandelin the HD2200
model (Germany) for efficient extraction of biologically active substances from medicinal
plants.
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NEW ANTIVIRAL AGENTS INSPIRED
BY THE CHEMICAL DEFENSE OF PLANTS

Xiao-jiang Hao

State Key Laboratory of Phytochemistry and Plant Resources in West China
Kunming Institute of Botany, Chinese Academy of Sciences

Yunnan Province of China is called “Plant Kingdom™ due to its plant biodiversity in the
world. Plants have evolved multiple mechanisms to selectively suppress pathogens by
production of secondary metabolites with antimicrobial and antiviral activities. Therefore,
direct selections for antiviral compounds from plants can be used to identify new agents with
potent antiviral activity but not toxic to hosts. We are interested in biological and ecological
significances of secondary metabolites of plants, and hope to approach on the special
mechanism of anti-TMV agent derived from plants.

Three different types of anti-TMV (anti tobacco mosaic virus) agents were discoveried
from Strobilanthes cusia (Nees) Ktze and Cynanchum paniculatum (Bge.) Kitag., which
showed different action mechanisms of anti-TMV. Seco-pregnane sterides are effective and
selective inhibitors targeting to subgenomic RNA of a-like positive-strand RNA virus
(Togaviridae family) including plant-infecting TMV, and animal-infecting SINV, EEE and
Getah virus [1]. New chemical inducer 3-acetonyl-3-hydroxyoxindole (AHO) induced the
systemic acquired resistance in plants via the salicylic acid-mediated signal transduction
pathway [2]. Cinchonaglycoside C can induce a ribosome-inactivating protein (RIP), which
possess anti-TMV function [3]. 3-Carboline compounds isolated from Picrasma quassioides
and quassinoids from the fruit of Brucia javanica also showed good anti-TMV activities, and
synergistic effect against TMV when B-carboline combined with quassinoid isolated from
same plant [4]. Quassinoids from the fruit of Brucia javanica also showed good anti-TMV
activities, which not only inhibit the accumulation of TMV coat protein but also enhance the
host plant’s resistance to TMV infection [S]. Some limonoids isolated from Meliaceae family
also showed good anti-TMV activity [6], despite of their significant other ecological effects
such as insecticidal and antifeedant activities.

Benzylphenethylamine alkaloids showed stronger anti-TMV activity [7], which can
suppressed heat shock cognate 70 protein (Hsc 70) expression of the host cells but not
affected the viral enzymes, which perhaps is a one of the main reason for their antiviral
activity with a wide spectrum. Thus simplified derivatives of Benzylphenethylamine alkaloids
showed significant activities against HBV and HCV. It is very interested that a novel activator
of the Wnt/B-catenin signaling pathway has been found from this kind of derivatives [8].

There has been limited report about inhibitor of plant virus up to now, even for the anti-
TMV agent. Although TMV widely infects many plants of different families, and its
biological behavior has been studied very deeply, investigation of effective anti-TMV agents
from plants is still a new research field.

1. Yanmei Li et al, Proceedings of the National Academy of Sciences of the United States of America, 104
(19) 8083 (2007)
2. Yanmei Li et al, Plant Biotechnol. J., 6 (3) 301 (2008)
. Yanmei Li et al, J. Integrative Plant Biol., 49 (9), 1327 (2007)
. Jia Chen et al, J. Agricult. Food Chem., 57 (15), 6590 (2009)
. Xiaohui Yan et al, J. Agricult. Food Chem., 58 (3), 1572 (2010)
. Yonghui Ge et al, J. Agricult. Food Chem., 60, 4289 (2012)
. Yuehu Wang et al, J. Nat. Prod., 70 (9), 1458 (2007)
. Sheng Wang et al, Nature Chem. Biol., 9, 579 (2013)
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COTTON-SOYBEAN PALMITIN FOR MARGARINE PRODUCTION

A. T. Oltiyev, 1. B. Isabayev, N. Razhabov

Bukhara Engineering Institute of Technology Bukhara, Republic of Uzbekistan,
fax: 8 (365) 223 67 91, e-mail: kafedra-03(@mail.ru

It is known, that the cotton palmitin is value raw materials for margarine production. Its
content in cotton and soy oils is exceeded 24%—10%, respectively.

Efficiency of the mixing of cotton and soy oils with the subsequent fractionation of
palmitic fraction by low-temperature crystallization from fusion is established. Thus, the so-
called cotton and soy palmitin, which according to the photocolorimetric analysis is
characterized by higher contents of phospholipids (0.3% in terms of stearoleolecithin), that
predetermines its functional application in production of fatty products of emulsion character.
And higher exit (to 80%) of cotton and soy salad oil causes economic efficiency of its
production in comparison with the cotton.

Influence of cotton and soy palmitin on firmness of margarine emulsions with various fat
contents is investigated. The fatty bases for margarine emulsions chosen for experiments
consisted of prescription fatty components of widespread feeding margarine with replacement
of 10% of prescription amount of vegetable oil with the cotton and soy palmitin containing
from 0.1 to 0.4% phospholipids. Oil-water-milk emulsion of margarine was prepared
according to the technological instructions. Thus, fat content of margarine emulsions of
various options were 60, 72 and 82%. Values of margarine emulsion firmness served as a
criterion for assessment of quality of the obtained emulsion systems were defined.

Results of experiments shown, that the inclusion in margarine of 10% cotton and soy
palmitin, containing 0.2—0.4% phospholipids, may promote substantial increase of margarine
emulsion firmness and reduction of emulsifier amounts, especially for margarine emulsion
with 72 and 82% of fat contents. It means, that the cotton and soy palmitin can have synergy
impact on effect of the emulsifier provided by a compounding (frequently they are
monoglycerides distilled). As showed laboratory and production researches in the conditions
of JSC “Toshkent yog-moy kombinati”, in such systems the amount of emulsifier can be
reduced almost twice at preservation of demanded firmness of emulsion.
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MODIFICATION OF BIOLOGICALLY ACTIVE
PLANT METABOLITES via THE TRANSITION
METAL CATALYZED REACTIONS

E. E. Shults, V. T. Bauman, V. E. Romanov, S. S. Patrushev

Novosibirsk Institute of Organic Chemistry, Siberian Branch of the RAS,
fax: +7 (383) 330 9752, e-mail: schultz@nioch.nsc.ru

Methods of functionalization of some plant metabolites or their derivatives, viz., the
eudesmane-type ethylidenelactones, diterpenic and morphinane alkaloids using the transition
metal catalyzed reactions are discussed.

Reaction of sesquiterpene methylidenelactones isoalantolactone 1, alantolactone 2 and
tournaforine 3 (isolated from Inula helenium or Artemisia tournefortiana) with aryl iodides
and aryl bromides catalyzed by the system Pd(OAc),—(o-Tol);P-Et;N in DMF proceeded with
the formation of 13-arylsubstituted exo- and endocyclic lactones (total yield up to 94%). The
ratio of isomers depended on the lactone nature, base and additives, as well as on the structure
of aryl halide. Reactions of isoalantolactone 1 with 5-bromo- or 5-iodouracyls proceed with
the formation of 13-(£)-(2,4-dioxotetrahydropyrimidin-5-yl)eudesma-4(15),11(13)-dien-
80,12-olides as the main products. We shown the activity of the 4,15-double bond of
isoalantolactone 1 in the Heck reaction.

The diterpene and morphinane alkaloids were studied in the bromination and iodination
reactions for the further introduction of the halides obtained into the Heck reaction with
terminal alkenes. Iodo derivatives of lappaconitine reacted with ethyl acrylate with the
formation of cinnamic esters. The reaction of 5’-iodolappaconitine with styrene, 2-methyl-5-
vinylpyridine, N-vinyl-1,2,4-triazole led to the coupling compounds in 51-86% yields. The
reaction with ethyl vinyl ether is a method for the introduction of the acetyl group in the own
compound with the formation of a 5’-acetyllappaconitine.

The reaction of 5’-iodolappaconitine with trimethylsilylacetylene catalyzed by the system
Pd(PPh;),Cl,—PPh;—Cul-Et;N led to a alkyne derivative of diterpene alkaloids in 77% yield.
The latter was converted to 5’-ethynyllappaconitine, which was involved into the Sonogashira
reaction with 5’-iodolappaconitine to give a dimeric alkaloid in 75-80% yields. The oxidative
dimerization of terminal acetylene by the Glaser reaction allowed us to obtain dimeric
alkaloid with a diinyl spacer.

The Sonogashira reaction was used for the synthesis of the morphinane-type acetylene
derivatives. The reaction of I-iododihydrothebainehydroquinone with terminal alkynes
catalyzed by the system Pd(PPh;),Cl,—PPh;—Cul-Et;N led to cross-coupling products in 44—
90% yield. In the same reaction, 1-iodo-(2,5-dioxo-N-R-pyrrolidino)[3,4-h]-endo-
ethenotetrahydrothebaines were converted into the corresponding 1-ethynyl derivatives of
alkaloids (56—62% yield). The desilylation allowed us to obtain 1-ethynyl derivatives of
morphinane alkaloids. The products of the Cu(I)-catalyzed Mannich reaction of 1-
ethynyldihydrothebainehydroquinone or 1-ethynyl-(2,5-dioxo-N-R-pyrrolidino)[3,4-h]-endo-
ethenotetrahydrothebaines with formaldehyde and N-monosubstituted piperazines or
anabasine are obtained.

This work was financially supported by the Russian Foundation for Basic Research
(Project No. 11-03-00242).
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STEROIDAL ALKALOIDS: CONTRIBUTIOM OF THE INSTITUTE
OF CHEMISTRY OF PLANTS SUBSTANCES
INTO THE FOUNDAMENTAL PHARMACOLOGY

Yu. R. Mirzaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Steroidal alkaloids presented by more than 800 units have divided for 8 chemical classes.
The main sources of these compounds are plants of following families: Liliaceae, Solanaceae,
Buxaceae, Apocinaceae, Eclipta, as well tropical frogs Phyllobates, birds: Pitohui, Ifrita and
marine invertebrates: Corticium, Terpios, Zoanthus. In the ICPS by pharmacological methods
have been studied 5 groups from 8 and 3 of them — for the first time.

Veratrum alkaloids of verazine type reveal such psychopharmacological activities as:
nootropic, proaggressive, antidepressant. Some of them increased contraction force of skeletal
muscles. All representatives, especially veralosine, excitate sex behaviour of male and female
rats. With the purpose of create the analoug of minor alkaloid veralosine semi-synthetic
derivatives of approachable alkaloid solasodine were synthesised. It was showed, that some
representatives administered in low doses per os reveal aphrodisiac activity. Some of them
gradually in high degree increased level of arterial pressure for several hours. This compound
may be qualified as new stimulant of sympatho-adrenal system.

Besides, in ICPS for the first time was discovered selectivity of Fritillaria alkaloids to M;-
subtype of muscarinic receptors. It’s showed, on the base of M,-blockers there are principal
possibility to create, at least 4 directions of medicinal drugs branches: antiarrhythmic
preparations for cardiology, new class of cholinopositive drugs; psychotropic preparations
with atypical anxyolytic, nootropic and antidepressant activities.

Pharmacological studies of Korolkowia alkaloids conducted in ICPS for the first time
revealed complete spectrum of antiarrhythmic compounds. There are representatives of 1-st,
[I-rd and IY-th classes of antiarrhythmic drugs, as well alkaloids of combined 1 + I, 1 + 111
+ 1Y classes. Combined drugs are demanded in clinical medicine. Korolkowia plant may be
declared as genuine source of antiarrhythmic compounds.

Investigation of pharmacology of ceveratrun ester alkaloids permit reveal representatives
with significantly more expressed pharmacological width, compared with known hypotensive
drug “Protoveratrine”. Studies of mechanism of action of these compounds on arterial
pressure have showed, that hypotensive action concomitant with hidden activation of
simpatho-adrenal system and it abolition lead to increase of hypotensive action. For the first
time it was eliminated nausea side effect of these compounds. It was noticed, that ceveratrum
ester alkaloids increase effect of neurotropic and hormonal drugs. These findings precede to
latter appeared concept “resistance to drugs” By other words these compounds may be used in
studies of multiresistance mechanism. In future methods of struggle with development of
multiresistency will be extended.

In conclusion it may be stated, that steroidal alkaloids studied in unsufficient degree.
Conducted in ICPS pharmacological studies of steroidal alkaloids have showed, that these
compounds have notable interest. They are representatives of different classes of
pharmacological agents with polymorphic pharmacological activities. Sometimes they have
significant preferences compared with known drug preparations. They enrich foundamental
pharmacology by principal new representatives of pharmacological agents of different
directions with new, sometimes unknown mechanisms of action.
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THE DRUGS ON THE BASIS OF FLAVONOIDS
AND POLYSACCHARIDES LARCH SIBERIAN AND GMELIN

V. A. Babkin, L. A. Ostroukhova, E. N. Medvedeva,
J. A. Malkov, N. N. Trofimova

A. E. Favorsky Institute of Chemistry Russian Academy of Sciences Siberian Branch,
664033, Russia, Irkutsk, Favorsky St., #1, e-mail: babkin@jirioch.irk.ru

For the first time in Russia carried out commercially, deep processing of all components of
wood raw material with the release of a wide range of medical products for the
environmentally safe technologies.

The methods of separating the individual components of extractives — dihydroquercetin
and arabinogalactan have been developed and created the technological schemes of their
industrial production.

A method of analysis of the components of the biomass of larch, satisfying the
requirements of certification of drugs has been worked out. The medical practice has shown
that biologically active preparations of larch are essential for the prevention and treatment of
social diseases such as influenza, SARS, heart attack, stroke, diabetes, malignant neoplasm.

Using natural compounds in the treatment of colds and flu - is a worldwide trend. Natural
biologically active substances, and especially flavonoids, gradually take a leading position in
the market of antiviral and anti-inflammatory drugs. An example would be the successful
investigation of protective activity of flavonoid dihydroquercetin and polysaccharide
arabinogalactan at experimental influenza infection caused by viruses of different types: A
(HIN1), A (H5N2) and B. As a result of many years of research "Araglin D” has been
designed. It is the drug in the form of nanobiocomplex obtained by mechanochemical
synthesis. The new product provides primarily the protection of the organism from the
infections during a flu epidemic and SARS.

In the field of neurology for the treatment of early forms of cerebrovascular diseases it is
advisable to make extensive use of the drug Diquertin created on the basis of
dihydroquercetin on the unique technology of the authors. Diquertin possessing antiaggregant,
hypolipidemic, vasoactive and neuroprotective effects, has a significant influence on the
mechanisms of cerebral ischemia. The drug can be used in the treatment of acute cerebral
vascular disease, as well as for secondary prevention.

The studies on polysaccharides within the development of technology of 100% processing
of larch wood and bark as forestry wastes to afford new medicines, veterinary drugs, dietary
supplements, and valuable materials for cosmetic and agricultural industry. There are data on
larch wood and bark extraction by two-phase solvent system, namely kinetic study of
extraction process, diffusion constants, mass-transfer coefficients, mechanism and
physicochemical characterization of the transfer process, its mathematical model, and
structural characteristics of the samples isolated. The work is aimed for the development of
economically and ecologically wise production technology for demanded products on the
basis of renewable raw materials with 15-20% increase of forestry efficiency due to waste
processing. The technology is to give new medicines and food supplements as well as
40-50% cheaper analogs to the known ones.
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ABIOLOGY OF Indigoferatinctoria L. ON THE SALINE
LAND OF ARAL SEA BASIN AND PRODUCING
OF THE NATURAL PLANT INDIGO PIGMENTS

FOR THE INDUSTRY

A. Ergashev, R. Eshchanov, G. Yakubov, A. Rakhimov, N. Turdieva,
N. Turaeva, Kh. Urinova, A. Matchonov

Urgench State University, e-mail: eabdikadir@mail.ru

Project: SGP GEF/UNDP/EBRD/BAC(Japan)/UNESCO/Urgench State University
/PE«Indigo J»

In consideration of the increasingly growing demand fornatural pigments of the world
industry (the worldwide sales are said to increase up to US $ 24.5 billion in 2015, and reach
US §$ 27.5 billion in 2018), and medications, as well as for the rehabilitation of ecology of
saline land of Aral Sea, agro-technology of cultivation and biotechnology of production of
plant indigo to produce natural indigo dye from biomass to be used in the textile,
pharmaceutical, decorative, perfumes, cosmetics and other industries were developed.

Until now it was thought that it is impossible to cultivate such tropical culture as
Indigofera tinctoria L. grow in arid conditions and saline soils of the Aral Sea. Nowadays for
wide adoption of such economically useful and ecologically sound dyeing and medicine plant
as Indigofera (which is widely used in Tibetan traditional medicine since ancient times used
to get the antibacterial and antifungal agents, salves for bites of snakes, dogs, drugs for the
treatment of epilepsy, skin ulcers and liver toxicity, typhoid, anti-depressant, and even against
cancer) the following steps were accomplishedon the frame of the project:

— the biotechnology of manufacturing of the natural plant dye indigo both in laboratory
(1.5% product yield from the green biomass) and in the tonnage volume of the field has been
developed. The marketing researches abut indigo in different world countries and on the
European markets showed that 1 kg of plant indigo costs from 80 to 240 Euro and the price of
the chemically sintethaed one is not more than 20 Euro) [2];

— the ongoing research on biology peculiarities, HPLC spectrum and PH of the natural and
synthetic pigment of indigo under the conditions in vitro and in vivo [3];

— for the first time a new salt tolerant variety of Indigofera plant "Feruz-1» with high
symbiotic association with nitrogen-fixing root nodule bacteria was created by the methods of
classical genetic engineering and plant breeding in combination with the methods of
biotechnology and soil microbiology, also a seed production farm of this variety was
established [4].
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AIR FLOW-ASSISTED IONIZATION MASS SPECTROMETRIC
IMAGING METHOD FOR WHOLE-BODY MOLECULAR
IMAGING ANALYSIS OF NATURAL MEDICINES
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It is important to determine how a drug candidate is distributed and metabolized during the
preclinical steps of drug development and discovery. Mass spectrometric imaging (MSI), a
label-free molecular imaging method, can be used to image multiple molecules in a single
measurement with high specificity [1]. Besides the focus on the drug tissue distribution,
detecting endogenous metabolites changes throughout the whole-body animal on a time scale
will give a full view of the correlation between drug distribution and therapeutic or
toxicological responses and help to understand the mechanism of drug action.

Herein, a novel easy-to-implement, whole-body MSI method was developed with ambient
air flow-assisted ionization (AFAI). AFAI-MSI method can effectively image molecules in a
large whole-body section in open air without sample pretreatment, and directly map spatial
distribution of molecules and monitor its biotransformation. This approach was applied to
analyze the potential anticancer agent 3,6,7-trimethoxyphenanthroindolizidine (CAT), a
phenanthroindolizidinealkaloid  with  strong  antitumor  activity isolated from
Tylophoraatrofolliculata and an adenosine analog drug candidate N°-(4-hydroxybenzyl)
adenine riboside (NHBA), isolated from Gastrodia elata blume.

In this study, a global view of the differential distribution of CAT and its metabolites was
simultaneously acquired in whole-body rat and model mouse bearing neuroglioma along the
administration time. The obtained drug distribution provided rich information for identifying
the targeted organs, and predicting possible tumor spectrum, pharmacological activity and
potential toxicity of drug candidates [2].

Based on the AFAI-MSI method, NHBA and various endogenous metabolites were
simultaneously and spatially detected with high sensitivity. Changed metabolites in response
to drug administration were found through hyperspectralvisualization. From the
comprehensive information, some clues about the correlations between NHBA distribution
and therapeutic or toxicological effects were found.

The results demonstrate the AFAI-MSI method can be used to simultaneously and spatially
detect the drug molecule and changed endogenous metabolite. Combined pharmaco-
metabolomics analysis, a spatiotemporal behavior of drug and endogenous metabolites can be
visualized to indicate the action mechanism of drug candidate.
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REDUCTION OF a-METHYLENINDOLENINE TYPE ALKALOIDS

P. Kh. Yuldashev, B. Tashkhodzhaev, M. M. Mirzaeva, M. G. Levkovich

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan, e-mail: tashkhodjaev@rambler.ru

Vinca erecta Rgl. et Schmach is rich for indol alkaloids. Over 70 compounds had been
isolated from this plant. Preparations from V. erecta based on indol alkaloids: barvinkane,
ervinine, vinkamine, metvine used in medicine [1]. The main alkaloid of V.erecta is
norfluorocurarine (vincanine) (1), which can be initial substance for the synthesis of new
bioactive derivatives.

The present report is devoted to summarize results of norfluorocurarine and o-methylenindolenine
type alkaloids representatives reduction, the composition of their end-products depends on
reaction environment (neutral, acid or alkaline). The structure, stereochemistry and absolute
configuration of reduction products were determined by NMP-spectroscopy and X-rays
structure analysis [2-5].

It was observed that reduction of norfluorocurarine and a-methylenindolenine type
alkaloids depends on medium nature. Indoline derivatives formed in acid and neutral medium,
while indole derivatives in the alkaline medium, so this fact is attributed to the alteration of
electronic structure of initial alkaloid depending on the environment.
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REACTIVITY, DEUTERIUM EXCHANGE RATE
OF THE a-METHYLENE GROUP PROTONS
OF DESOXYVASICINONE AND ITS HOMOLOGUES

M. G. Levkovich, B. Zh. Elmuradov, N. D. Abdullayev, Kh. M. Shakhidoyatov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan, e-mail: burkhon@rambler.ru

Previously we demonstrated an opportunity of substitution of oi-methylene group protons
of alkaloids deoxyvasicinone (1), mackinazolinone (2), which were isolated from plants [1, 2]
and their homologues on electrophilic groups [3—-5]. At performance of this work the
remarkable feature of reaction — the dependence of substitution ability from the size of the
polymethylene group of a molecule has been observed. In synthetic homologues - 2,3-penta-
(3) and 2,3-hexamethylene-3,4-dihydroquinazolin-4-one (4) no similar substitution obtained
[3]. To clarify the reasons of this phenomenon the availability of o-methylene protons for
chemical interactions, more simple chemical transformation — substitution of a-methylene
protons by deuterium in series of compounds 1-4 has been investigated:

O

3N
1 - Q,
N

1n=1,2n=2,3n=3,4n=4

Deuterium exchange rate of compounds 1-4 was determined in the neutral, alkaline and
acid conditions. Good correlation of deuterium exchange rate with results of early researches
on electrophylic substitution [3—5] is obtained. In both cases the reaction occurred faster for
mackinazolinone 2 and more slowly or even does not occur for 3 and 4. Reaction rate
increases with increase of basicity and acidity of environment. In neutral (CD;0D) condition
it was possible to observe deuterium exchange only for mackinazolinone 2 (a half substitution
time is about 1000 hours).

The obtained data concurred with our previous works on interaction of homologues 1—4
with bromine, aromatic, heterocyclic aldehydes and acid chlorides [3].

In this work some possible mechanisms of deuterium exchange and their connection to the
structures of desoxyvasicinone and its homologues and environment conditions had been
simulated and evaluated.
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ALKYLATION OF PHENOLS BY POLYPRENOLS
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Recently transformations of polyisoprenoid alcohols (PP) are intensively investigated
along with other classes of natural compounds [1, 2], which are perspective syntons for
obtaining of physiological active substances. Their interaction with cell membrane and less
toxicity made them perspective agents for development drug preparations and plant security
features. Each of plant is characterized by a set of isoprenoids, which act as individual
substances in chemical transformations. Besides, introduction of the substituent to isoprenoid
molecule is improving the biological activity. So, study of polyprenols modification in grade
leaves attracted the special interest to. They represent by prenols with n = 10-13 and have
following homologues content: deca-, undeca-, dodeca- and threedecaprenols 6.9, 36.2, 46.8
and 9.6% correspondently.

We have studied alkylation of phenols by polyprenols Cs¢-Cgo. Obtained results show, that
2-polyprenolphenols (alkyls) formed as main products.

PPre PPre

R=H, CH,

R PPr —
3 4 5

Share of 4-polyprenylphenols were some times less. It can be note, that along with para-
and ortho-alkylproducts the formation of polymerization of polyprenols is observed.

Structures of obtained products demonstrated by physical-chemical methods: IR-, 1H and
BC NMR, ESI-mass-spectrums.

Results of aromatic compounds alkylation by polyprenols will be discussed and compared
in presented work.
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SESQUTERPENS, COUMARINS OF PLANTS OF Ferula L.
FROM FLORA OF CENTRAL ASIA AND THEIR
BIOLOGICAL ACTIVITY

K. A. Eshbakova
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Academy of Sciences of the Republic of Uzbekistan, e-mail: e komila@yahoo.com

The Flora of Central Asia is rich with medical plants. There are among them also the plants
of Ferula genus.

Perennial herbs the Ferula L. (Apiaceae family), including 150 species, are widely
distributed in the world. The Flora of the Central Asia includes about 100 species and is
widely used in the folk medicine as anticancer, antimicrobic, various diseases treating and
estrogen remedies.

The coumarins, flavonoids and sesquterpenoids were isolated from genus Ferula.

The results of chemical studies of Ferula species — Ferula jaeschkeana Vatke, Ferula
samarcandica, Ferula tenuisecta Eug. Kor, Ferula kuhistanica Korov, Ferula involucrata,
Ferula feruloides and Ferula ovina from the flora of Central Asia: various chemical
compositions at these plants, the structures of isolated compounds (including new
compounds) and also their biological activity will be presented in the report.
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SUBMERGED CULTIVATION OF A MICROSCOPIC
FUNGUS OF THE GENUS Stachybotrys AND STUDY
ITS CHEMICAL COMPOSITION

R. P. Zakirova, A. V. Lee, M. A. Agzamova, T. F. Ibragimov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Microscopic fungi are the source of a wide variety of compounds. As a result of
fermentative culture development they are used in practice for the preparation of important
drugs. The search for new sources of biologically active compounds is an important task, both
in terms of practice and from a theoretical point of view. The aim of this study was to develop
the culture conditions of the microscopic fungus of the genus Stachybotrys and the
establishment of secondary compounds of dry mycelium. The starting material was provided
by the laboratory of the Institute of Microbiology, Collections of microorganisms of Uzbek
Academy of Sciences. Growing fungus cultures was carried out on a synthetic medium of
Chapik. To improve the efficiency of the submerged cultivation of the fungus the necessity of
carbohydrate diet source was studied. Culturing in medium supplemented with glucose,
fructose and sucrose at concentrations of 20 gpl, 30 gpl and 40 gpl shown, that a high yield of
wet and dry weight was observed on medium supplemented with sucrose, at 30 gpl the yield
was 246, 6 and 6.7 gpl, respectively. The effect of age and the amount of inoculum,
introduced to the culture medium, was also studied. Plating spore suspensions ranging from 5
and finishing with 20 daily material shown, that the optimum for biomass yield are 7 to 10
daily; the yield of dry biomass was 8.2 and 7.8 gpl, respectively. The optimal initial
concentration of spores was 2 X 10’ spores per mL.

For chemical analysis the mycelium was separated from the culture liquid and dried at
60°C. As a result of multiple methanol extraction of dry mycelium (89 g) 40 g of the mixture
was obtained. To study the obtained composition HPLC analysis method was developed. This
analysis shown the presence of 45 components. Column chromatography of the sample of
extractive sum has resulted in several fractions, requiring further re-chromatography. Among
the obtained fractions there are the fractions, containing lipids and essential oils,
polysaccharide compounds, sterols, and glycosides. The crystal compound, obtained by
chromatography, was determined on TLC as B-sitosterol.
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HPLC AND LC-MS INVESTIGATION OF CYSTEINE SULFOXIDES
AND AMINO ACIDS IN SOME Allium SPECIES
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Many important crop plants belong to the genus Al//ium L., which contains more than 700
species worldwide. They occur mainly in the semiarid regions of Europe, North America,
North Africa and Asia. Species like garlic (4. sativum L.) and onion (4. cepa L.) are
commonly used since ancient times as a spice and vegetable, and also as a medicinal plant.
Onions, their extracts or isolated compounds, are able to modulate mammalian enzyme
systems, may cause apoptosis and show antiinflammatory, antioxidant, antimicrobial,
antifungal, antithrombotic, antihyperglycemic and antiparasitic properties.

The typical odour of onion is developed as soon as its tissue is damaged, because this
damage leads to the release of volatile substances by enzymatic hydrolysis of non-volatile
sulphur-containing storage compounds. These flavour precursors in onion are the odorless S-
alk(en)yl-cysteine sulphoxides, which are typical for the Allium genus.

In present study the cysteine sulphoxides and amino acids in some Allium species (A.
caspium ssp. baissunense (L), A. longicuspis (L), A. sp. sect. (L)) investigated qualitatively
and quantitatively by HPLC and LC-MS.

The results of the investigation of Allium caspium ssp. baissunense revealed, that cysteine
sulphoxide — marasmin were found 0.32% relatively to fresh weight of the bulbs and were
greatest amount of alanine 0.22%, valine 0.12% than other amino acids.

The arginine and alliin exhibited the highest concentrations (2.73 and 2.46% respectively)
in Allium longicuspis. The amount of glutamic acid, y-glytamylisoalliin and iso-alliin were
found approximate results — 0.416, 0.496 and 0.468% respectively.

In the sample Allium sp. sect. dominating substances were asparagine, glutamine, and
arginine — 0.37, 0.53, 0.81%, respectively.

The amount of cysteine sulphoxides — methiin and alliin in Al/lium sp. sect. were found
relatively low concentration — 0.036 and 0.012%, respectively.
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The chemical structures of cysteine sulphoxides.
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COMPARISON OF DIFFERENT METHODS FOR DNA
EXTRACTION FROM SOME HUMAN INFECTIOUS AGENTS

M. Muminova, A. Abidova, A. Mahnev, S. Sasmakov, Sh. Azimova
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Department of Molecular Genetics, e-mail: genlab icps@yahoo.com

There are certain requirements to the quality of DNA for successful polymerase chain
reaction (PCR). We are presenting an inexpensive and effective method of extracting DNA
from some infectious agents, as ureaplasma, mycoplasma, chlamydia, and others.

DNA extraction was evaluated by three methods: Phenol/Chloroform, CTAB and sorbent.
The yield of DNA was measured by spectrophotometer.

The average concentration of DNA isolated by CTAB method was 9.62 ng/mL, by sorbent
and phenol—chloroform methods was 63.7 ng/mL and above subsequently. It was observed,
that sorbent and phenol-chloroform method allows collect high yield of DNA.The modified
Boom method for DNA extracting with sorbent proved to be the most efficient, with
subsequent PCR analysis.
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OLIGOMER PROANTHOCYANIDIN
FROM Rhodiola litvinovii ROOTS

F. A. Melikuziev, S. Z. Nishanbaev, Kh. M. Bobakulov,
A. D. Vdovin, N. D. Abdullaev
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Previously we have isolated and elucidated the structures of a number of phenolic
compounds of Rhodiola litvinovii (Crassulaceae) plant [1].

Continuing our investigations in this direction, we isolated and elucidated the structure of
new natural oligomeric proanthocyanidin named litvinocin-A (1).

The message is devoted to the structure elucidation of litvinocin-A by the analysis of
spectral data: UV-, IR-, *C NMR spectroscopy and by chemical transformations.

The structure of litvinocin-A was identified as (-)-epigallocatechin-3-0O-gallat-(4p-6)-[(-)-
epigallocatechin],-(4p-6)-(—)-epicatechin.

HO OH
OH
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THE STUDY OF THE GASTROPROTECTOR PROPERTY
OF PLANT PREPARATION «GLYCYTHRINAT»
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It is known, that problems of gastro—enter disease, especially gastro duodenal ulcerate the
present time they completely keep their actuality, as a theoretical and as a practical attitude. In
spide of there are majority of antiulcer drugs, they are not to give satisfiaction demand of
clinisist often and often. That’s why investigations of new high effective home made drugs,
which is be used in this illnesses become actual problem.

In this work we investigated influence three sodium salt of glycerrhizic acid — glycythrinat
on the acid and volume of gastro juice.

There were organized studies influence of glycythrinat comparing with omeprazol on acid
and volume of gastro juice and on matters of general protein.

Put two series of experiement. On the first series studied influence of glycythrinat on
producting function of gastrucs and acidity of gastro juice on rats, with the mass 150-200 g.
On the second series studied influence of glycythrinat comparing with omeprazol on acidity
gastro juice and synthesis general proteinum coming in components of glycoproteinum.
Omeprazol put into with a dose 50 mg/kg, glycythrinat with a dose 100 mg/kg during 6 days.
After the last put in the preparations to animals decopetereted, opened gastricus and measured
volume of gastro juice. Then measured pH with a help of pH metro. General protein identified
with a methods of O. H. Lowry.

The results of investigation show that, in control group of rats so volume of gastro juice
contours 2.05 mL, ph = 1.33, common acidity 0.5 mL, titral unity is 100 TU. Under the
influence of glycythrinat volume of gastro juice increased till 39%, pH = 3.25, total acidity
0.37 mL, titral unity contained 73 TU.

According to activity preparation pH moves alkaline side with 1.4 times, volume gastro
Jjuice increased 51% and general acidity 26%.

Another series of experiment was studied influence of glycythrinat comparing with
omeprazol for acidity gastro juice and for synthesis of common proteinum. Gastro mucous
membrane consist of glycoprotein, it’s mean part is acidy sialitsy, fructose and protein.
Clarifying this compounds gives enough information about mucous membrane condition.

The results of investigation showed that intact group pH is 3.8, total protein contains 0.34
gr/mL. In group which rat get omeprazol notes with move pH into weak acidy side and
contains 5.85, total protein is 0.51g/mL. In group of rat which getting glycythrinat also pH
moves weak acidity side and contains 5.46, total protein 0.52 g/mL.

Thus new native «Glycythrinaty» has antiulcers effect, moves pH acidity of gastro juice into
alkaline side, decrease synthesis of general protein. Glycythrinat and omeprazol shows
samediricted action for mucous membrane of gastro nd also activeness of Glycythrinat do not
yield to omeprazol.
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The formation and development of the chemistry of natural compounds in our country has
a long history. Thus, Avicenna (10th century) was dealing with certain chemical reactions
while preparing complex medicines from natural compounds. In “Canon of Medicine” there
are a lot of data on the use of fig leaves and fruits against skin diseases, on valuable properties
of some parts of barberries and on curative effects of some minerals such as mummy and
others.

Currently, inorganic substances such as minerals, ores and salts are also considered as
natural compounds, whereas the subject of the chemistry of natural compounds is organic
molecules that are present in organs and cells of plants and animals. These compounds have
such advantages as initial biological activity and synthetic transformability.

Here we briefly report on modern tendencies in the development of one of the most
important parts of the chemistry of natural compounds serving as a fundamental basis of using
compounds of plant, animal, microbial and mineral origin in agriculture. There will be
discussed the current state and perspectives of this scientific direction mostly in Uzbekistan.
The main attention will be paid to the application of natural compounds based on their types
(low molecular and macromolecular) and classes: alkaloids, carbohydrates, terpenoids,
proteins etc.

Some data will be reported to characterize these compounds and spheres of their practical
application in cotton-growing, gardening, poultry, as fertilizers, growth stimulants,
fungicides, insectoacaricides, defoliants, herbicides and others.
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PEDICINE — A NEW ALKALOID FROM Haplophyllum pedicellatum
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Haplophyllum pedicellatum Bge. (fam. Rutaceae) is herbaceous, densely fibrous plant
found in Central Asia (Pamir-Altai, Kopendag, Parapamiz), Northern Iran and Northern
Afghanistan.

The plant Haplophyllum pedicellatum collected from Surkhandarya region of Uzbekistan is
interesting by contents of alkaloids. From the aerial parts of the plant we isolated 6 known
bases — skimmianine, glycoperine, dictamnine, evoxine, haplophine, perfamine, and a new
base (1) with m.p. 221-223°C (acetone), which was named pedicine.

The known alkaloids were identified by comparison with authentic samples. The structure
of a new alkaloid pedicine (1) was elucidated by study spectral data (‘"H and *C NMR
spectra), as well as DEPT and HETCOR experiments.

Pedicine (1) is a new alkaloid isolated from this plant.
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1,1-BISPHOSPHONIC CONJUGATES OF URSOLIC,
BETULONIC, BETULINIC, FOLIC ACIDS AND TROLOX
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Due to the combination of the unique physical, chemical and biological properties, 1,1-
bisphosphonates have become important in different fields of chemistry and medicine. The
combination of this properties opens wide possibilities for the design and synthesis of
biologically active compounds, that can be used as immunomodulators, agents to treat bone
disorders related to calcium metabolism, anti-cancer agents etc [1]. One of the perspective
research directions is the synthesis of new conjugates with biologically active compounds and
drugs. A convenient method of modifying highly functional compounds is to use an available
building block containing reactionary functional group for an easy covalent binding of
pharmacologically active molecule with bisphosphonate. Potentially, the synthesized
compounds can possess the combination of several necessary properties typical of the

substrate and structural block as a result of synergy effect.
(EtO),OP (EtO),0P

\{/ (EtO)ZOPA< \/ (EtO)ZOPX
NH %, NH
/\/ _/

NaBH,
NH
o
Betulonic
acid
o)

HO
0
O N
/~\ P(OEY), /T \ Trolox H
H,N HN ——— H,N HN PO(OEt, — >
POCI,
PO(OEY), 6 NH
| (Et0),0P
HON N N PO(OEY),
Y ‘ j\/ﬂ Folic acid Ursolic acid T
Nau % N ;
N
H H
On B con y (EtO)LOP
N\/\N
H PO(OE),

(Et0)20|)><11§1I o) o ‘
(Et0),0P IE . )ko
Authors have synthesized a new building block — tetraethyl 1-(2-aminoethylamino)ethane-
1,1-diyldiphosphonate 1, and successfully applied it in the synthesis of conjugates with
natural biologically active compounds such as Ursolic 2, Betulonic 3, Betulinic 4 and Folic
acids 5 and Trolox 6.

Toxicologycal tests on anticancer activity of synthesized conjugates have showed the
promising results.
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We are interested in the phytochemical study of Thymelaea microphylla which belongs to
the Thymelaeaceae family, and its biological evaluation. Thefamily 7hymelaeaceae includes
about 67 genera and 1200 species. The plants of this family widespread in tropical and
temperate zones of the globe particularly in Africa, and are absent in regions with colder
climate and are represented in Algeria by the genera Thymelaea and Daphne.

The Thymelaeaceae are considered toxic by their content diterpene esters of the type
tigliane or daphnane. The genus Thymelaea includes 31 spieces and represented in the North
of Africa by diziane species. These species including Thymelaea microphylla used in
traditional medicine of Algeria, have been the subject of various phytochimical studies
showing thier richness in secondary metabolites with intersting biological activities such as
flavonoids, biflavonoids, coumarins, bis-coumarins, lignans, and diterpens.

The phytochemical investigation of ethyl acetat extract of the roots of 7. microphylla led to
the isolation and identification of five polyphenol compounds; three biflavonoids, one
bicoumarin and one lignan named neochamaejasmin A (1) and B (2), daphnoretin (3),
matairisinol (4), pinoresinol (5), daphnodorin B (6), genkwanol A (7), tiliroside (8), B-sitosterol (9)
and B-sitosterol glycoside (10). The structures of these compounds 1-5 were determined using
spectroscopic techniques: °C NMR and 'H NMR, 2D NMR (COSY, HMBC, HSQC,
NOESY), UV and ESI mass spectrometry and the comparaison with the data of literature. In
the biological part, we have evaluated the anti-bacterial activity of EtOAc extract of this
species. This evaluation was made on three bacterial strains Gram negative Pseudomonas
aeruginosa, Escherichia coli and Staphylococcus aureus, by the diffusion method on agar
medium. The obtained results showing strong zones of inhibition indicate that this species
could be used as a source of antibacterial activity.

OH
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MODIFICATION OF CELLULOSE AS A PROMISING DIRECTION
IN THE DESIGN OF NEW MATERIALS FOR MEDICINE

N. I. Tkacheva, S. V. Morozov, I. A. Grigor’ev

Vorozhtsov Novosibirsk Institute of Organic Chemistry Siberian Branch
of the Russian Academy of Sciences, Lavrentiev Ave., 9, Novosibirsk,
630090, Russian Federation, e-mail: yaroshen@nioch.msc.ru

Creation and research of biodegradable biomedical polymeric materials is one of most
intensively developing area of chemistry of polymers and medical chemistry.

In this respect, special attention has been drawn to natural biopolymers from renewable
feedstocks, such as cellulose, starch, and chitin. Such biopolymers form the basis for
biodegradable and biocompatible materials.

Interest to the study of cellulose as a perspective object for creation of new materials is
caused its unique properties and availability of raw materials. The high strength,
biocompatibility and nontoxicity of cellulose promotes its use for design of materials with
different properties for medicine.

In this report primary directions of the chemical modification of cellulose and its
derivatives aimed at the design of new functional materials have been summarized.
Investigations into the chemical modification of cellulose via nucleophilic substitution,
regioselective insertion of functional groups, graft copolymerization, oxidation, and
esterification are covered. The importance of studies dealing with the search for new solvents
of cellulose aimed at extension of the potential inherent in its modification and processing and
in the design of nanocellulose-based materials is emphasized.

It is shown that use of various approaches of the chemical and physical modification of
cellulose allows to create medical materials with antibacterial, antimicrobic and antioxidant
properties; hemostatic materials; biomaterials for tissue and cell engineering; medical
materials with prolonged drug effects; systems for diagnostics and therapy of dangerous
diseases.

The huge number of publications devoted to investigations of cellulose-based biomaterials
indicates that the interest in this unique natural biopolymer is steadily increasing. The
production of a wide range of new promising biomaterials demonstrates its tremendous
importance for medicine.
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SYNTHESIS HETEROCYCLIC AND SULFUR-CONTAINING
DERIVATIVES OF USNIC ACID

D. N. Sokolov, O. A. Luzina, N. F. Salakhutdinov

N. N. Vorozhtsov Novosibirsk Institute of Organic Chemistry SB RAS, 630090,
Lavrentiev av., 9, Novosibirsk, Russia, e-mail: dsokolov(@nioch.nsc.ru

Actual direction of medicinal chemistry is the use of synthetic transformations of plant
metabolites, which allows obtaining new effective drugs. Usnic acid (1) is a unique and
affordable metabolite of lichens. Various species of lichens produce left and dextrorotatory
enantiomers of usnic acid with high optical purity. Both enantiomers exhibit notable
biological activity. Carrying out chemical transformations of usnic acid may lead to new
compounds with outstanding biological activity.

Range of existing derivatives of usnic acid was significantly expanded in present study.
New flavones 3, flavonols 4, dihydroflavonols 5, aurone-like compounds 7, thiazole
derivatives 9 and sulfides 10—11 obtained on the basis of usnic acid.

a: PhANHNH,, EtOH, boiling, b: NaBH,4, THF, —20°C, ¢: CH,N,, Et,0, r.t., d: ArCHO, NaOH, MeOH, 60°C, e:
H,0,, NaOH, MeOH, r.t., f: DDQ, dioxane, boiling, g: Br,/HBr, dioxane, r.t., h: Mel, K,CO;, DMF, r.t., i: KOH,
MeOH, r.t., j: RCHO, NaOH, MeOH, k: R’C(S)NH,, EtOH, boiling, I: R”“SH, KOH, MeOH, r.t.
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THE RESULTS OF INVESTIGATIONS OF RUSSIAN FLORA
PROMISING PLANTS AND WAYS THEIR USE

E. A. Krasnov, T. V. Kadyrova, E. Yu. Avdeeva, M. S. Larkina

Siberian State Medical University, Russia, 634050, Tomsk, Moscowski tract str., 2,
e-mail: krasnov.37@mail.ru

We have investigated the plants genus Rhodiola (Crassulaceae), Empetrum
(Empetraceae), Carduus, Centaurea, Saussurea (Asteraceae), Agrimonia (Rosaceae). In the
result of investigations of 20 species of the genus Rhodiola it has been developed the drug of
psychostimulant action and established the molecular carriers of therapeutic effect. Among
them it must be specially noted the phenol alcohols — salidroside and p-tyrosol. Rhodiola
Extract and p-tyrosol have indicated a significant antioxidant activity in combination with
anti-stress and anti-metastatic activity. The use of an extract of Rhodiola in oncology is
promising: having immuno-modulator effect, it reduces the toxicity of cytotoxic drugs and
enhances their effect. Allocated flavonolglycosides have found in the experiment expressed
antileukemic effect.

The result of deep chemical-pharmacological research was to determine the composition of
BAS Empetrum and Carduus crispus, and a comprehensive study of their anticonvulsant
activity. Further research of Empetrum as a source of high-active and low-toxic
anticonvulsant drugs is very promising.

The actual problem in medicine is parasitic diseases. Our studies have shown that the most
promising for practical application is Populus tremula, Centaurea scabiosa and C.
pseudomaculosa, extracts of which have anti-opistorhiasis, anti-giardiasis, hepatoprotective
and antioxidant effect. However, their chemical composition is very different: if active
ingredients of Populus tremula are salicylic alcohol glycosides (salicin, tremulacin, salikortin,
etc.), the antiparasitic activity of Centaurea is due to sesquiterpene lactones (SL) —
grosshemine, cynaropicrin, repin. Flavonoids (hyspidulin, apigenin, chrisoaeriol, luteolin,
scutellarein), phenolcarboxylic acid (caffeic, ferulic, cinnamic, chlorogenic, p-coumaric) and
polysaccharide complex with high uronic acids were allocated from the aerial parts of
Centaurea scabiosa. As a result, we have developed a "centabiosin" for treatment of helminth
infestations of the hepatobiliary system.

Of the many species of the genus Saussurea the main interest is S. controversa, sharply
distinguished from other species by their chemical composition (eg, the complete absence of
SL), and very low toxicity. Flavonolglycosides series were isolated by means of
chromatography, whose structure were established by spectral and chemical as quercetin (Q)-
3-0-B-D-Glc-O-0-L-Rha, Q-3,5-O-Glc-Ara, Q-3,5-O-Glc-Xyl, Q-3-O-B-D-Gal, myricetin
(My)-3-0-B-D-Glc, My-3-O-0-L-Rha, Ke-3,5,7-O-threeGlc. Received findings on the
chemical composition and biological effects give the reason to believe that the S. controversa
is a perspective as an anti-inflammatory, immunomodulatory and regenerating bone tissue
(osteomyelitis) remedy. Chemical and pharmacological research of Agrimonia pillosa has
shown the presence in above-ground parts of the plant 7-O-glucosides luteolin (cinaroside),
quercetin and apigenin, as well as the ability of extracts to strengthen regenerative processes
in the liver. Moreover rhitmomodulate properties of aqueous extract of A. pillosa have been
revealed that gives the possibility to create the drug of new type.
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CHEMICAL COMPOSITION OF THE VOLATILES
OF Ribes biebersteinii FROM TURKEY
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26470, Eskisehir, Turkey
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The currant and gooseberry genus Ribes includes about 150 species of deciduous,
evergreen, shrubs that grow in the colder and temperate parts of North America, Europe, Asia,
and South America. In Flora of Turkey the genus Ribes (Grossulariaceae) is represented by
eight species [1-5].

The volatile metabolites obtained from aerial parts of Ribes biebersteinii Berl. ex DC, were
analyzed by GC-FID and GC/MS techniques. Plant was collected in August 2008 from
Camlihemsin (Rize) region of Turkey. Air dried plant material was subjected to
hydrodistillation for 3 h in Clevenger type apparatus to obtain essential oil.

The main constituents detected in the oil of R. biebersteinii were found to be as
hexadecanoic acid (13.8%), 1-octen-3-ol (13.3%), (£)-3-hexenal (11.6%) and phytol (5.3%).
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INNOVATIVE TECHNOLOGY OF CONIFEROUS
WOOD GREENERY PROCESSING

T. V. Hurshkainen

Institute of Chemistry Komi Science Center Ural Division of RAS
48 Pervomaiskaya str., Syktyvkar, Russia, 167982

Perspective direction of use of coniferous wood greenery — a large-capacity logging slash —
is its chemical processing for purposes of biologically active compounds isolation.

One of directions of innovative activity of Institute of chemistry of UD KSC of the Russian
Academy of Science is creation of technology of plant raw materials processing by new,
ecologically safe emulsion way without application of organic solvents. As objects of research
the Abies, Picea, Pinus and Cedar wood greenery are used.

Investigations are spent in laboratory conditions and on a skilled technological line with
use of the rotary extraction devices. Dependences of an output of low-molecular compounds
on extraction solvent, the hydro-modulus, temperature, time of raw material processing are
studied. Physical and chemical investigations of extractive compounds by chromatographic
methods, IR- and a NMR -spectroscopy are carried out. It is found, that emulsion extraction
method does not concede to traditional methods of extraction of low-molecular components
from plant raw materials and allows isolate effectively as hydrophilic and hydrophobic
compounds without use of organic solvents.

Long-term tests confirm the biological activity of extracts in plant-growing and livestock-
raising. Pharmacological tests of individual components of the extracts, separate fractions and
individual compounds have shown low toxicity of the tested samples.

As a result of our researches the way of obtaining of a complex of natural biological
products is developed. The plants growth regulator «Verva» with fungicidal action is create
on the bases of Abies wood greenery. The natural compounds which are a part of a
preparation raise stability of plants to extreme influences of an environment. Operating
substance of a preparation are triterpenic acids with lanostane structures which are not present
in other coniferous tree species. Fungicide with a wide spectrum of action it is obtained from
Picea wood greenery. Operating substance of a preparation are natural phenolic compounds.

Physiological researches of coniferous fodder additives for animals and birds are carried
out. It is shown the stimulating influence of these fodder additives on animal organism. This
fact allows increase efficiency of livestock-raising. For example, industrial tests in the
agricultural enterprises have shown, that introduction in diets of milk cows of fodder additives
from a Abies raises daily yields of milk of milk and renders positive influence on milk fatly.

Work is executed at financial support of the project 12-T-3-1018 of program of basic
researches of branch of chemistry and sciences about materials of the Russian Academy of
Science “Creation of scientific bases of ecologically safe and resources-economy chemistry-
technological processes. Perfecting of processes for obtaining of experimental batches of
substances and materials”.
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THE COMPOSITION AND BIOLOGICAL ACTIVITY
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FROM FAR EAST

Y. M. Suleimen’, S. A. Ross™ , W. Meiz, L Khan2’3, R. V. Doudkin4’5’6, P. G. Gorovoi®

1) The Institute of Applied Chemistry at the Eurasian National University, 010000,
Kazakhstan, Astana, Munaitpassov, 5
2) National Center for Natural Products Research
3) Department of Pharmacognosy, University of Mississippi, School of Pharmacy,
University, MS 38677, USA
4) Laboratory of Chemotaxonomy, Pacific Institute of Bioorganic Chemistry of the Far
Eastern Branch of the Russian Academy of Sciences, 690022, Vladivostok, Russia
5) Department of Biodiversity and Marine Biology, School of Natural Sciences,
Far Eastern Federal University, 8, Sukhanova st., 690950, Vladivostok, Russia
6) Laboratory of Flower Introduction, Botanical Garden Institute of the Far Eastern Branch
of the Russian Academy of Sciences, 142, Makovskogo st., 690024, Vladivostok, Russia

For the first time the component composition of essential oils of endemic species of
Thymus from Far East (Russia) was investigated by GC/MS method. Essential oils were
obtained by standard method on Clevendger type apparatus by water distillation during 2
hours using pentane as trap.

The GC/MS system consisted of an Agilent 7890A gas chromatograph and an Agilent
5975C mass selective detector. The injections were made with an Agilent 7693 auto-sampler.
The system was controlled by ChemStation software (Version E.02). A 30 m X 0.25 mm
fused silica capillary GC column coated with a 0.25 mm film of 5% -
phenylmethylpolysiloxane (HP-5MS) from J&W Scientific was used for the oil analysis.

Place and date of collection: Thymus komarovii — Primorye territory, Partisan district,
limestone massif, near the village Ekaterinovka, on 07/02/2012; Thymus nakhodkensis —
Primorye territory, Nakhodka city, Musatov shore of the bay, on limestone outputs, on
07/09/2012; Thymus przewalskii — Primorye territory, Khankaisky district, shore of Lake
Hanka, near the village of Turij rig on sand dunes, on 07/06/2012.

Main components of essential oils: Thymus komarovii — camphor — 23.8%, caryophyllene
oxide — 19.5%, camphene — 8.3%, a-cadinol — 7.%, 7-acetyl-2-hydroxy-2-methyl-5-
isopropylbicyclo[4.3.0]nonane — 4.3%; Thymus nakhodkensis — camphor — 15.3%, 4-terpineol
— 8.7%, caryophyllene — 6.6%, camphene — 6.6%, -myrcene — 6.3%, B-ocimene — 4.6%, 1,8-
cineole — 4.3%, o-pinene — 4.1%, p-cymene — 4.1%, t-muurolol — 3.5%, and trans-sabinene
hydrate — 3.1%; Thymus przewalskii — camphor — 16.5%, geranyl acetate — 9.8%, camphene —
8,4%, borneol — 7.1%, caryophyllene oxide — 6.8%, geranial — 6.0%, bornyl acetate — 5.0%,
trans-sabinene hydrate — 5.3%, o-pinene — 4.8%, limonene — 4.6%, trans-geraniol — 4.4%,
and B-citral — 4.2%.

Biological activity of essential oils: antimicrobial — against C. albicans, C. glabrata, C.
krusei, A. fumigates, C. neoformans, S. aureus, MRS, E. coli, P. aeruginosa, M. intracellulare
microorganisms; antimalarial — against Plasmodium falciparum D6 and antileishmanial —
against Leishmania donovani were investigated.
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INVESTIGATION OF CYTOTOXIC ACTIVITY
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It is known that essential oils have antifungal, antimicrobial, antiviral, anti-inflammatory,
anti-tuberculosis, anti-bacterial, and many other types of activity.

We have studied some of the essential oils from Kazakhstan and the Russian Far East on
the cytotoxic activity against the larvae of marine crustacean Artemia salina.

The results showed that the investigated essential oils of Artemisia austriaca Jacq.,
Juniperus sabina L., Juniperus sibirica Burgsd., Salvia stepposa Des.-Shost., Peucedanum
alsaticum Linn., Artemisia terrae-albae Krash, Achillea nobilis L., Achillea micrantha Willd.,
Libanotis buchtarmensis (Fish.) DC., Angelica cincta N. Boissieu., Angelica glossorate,
Angelica viridiflarum, Artemisia messersshmidtiana Bess., Coclopleurum deltoioleum,
Dracocephalum argunensis, Glehnia littoralis F. Schmidt.,, Heracleum voroschilovii
Gorovoj., Peucedanum elegans Kom., Spuriopimpinella calycina (Maxim.) Kitag., Thymus
nakhodkensis Gorovoj., Thymus przewalskii Nakai. exhibit acute lethal toxicity, and essential
oils of Ashyrophorus ciliatus, Stachys chinensis Bunge ex Benth. don’t exhibit neurotoxicity.

Thus, the evaluation of cytotoxic activity of essential oils leads to the conclusion about
strong activity of many essential oils against larvae of marine crustaceans Artemia salina.
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EFFECT OF HIGH-ALTITUDE GRADIENT ON VARIABILITY
OF COMPONENT OF ESSENTIAL OILS IN NATURAL
POPULATIONS OF Mentha longifollia L. (HUDS) FLORA DAGESTAN
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Makhachkala, 367025, st. Gadgieva, 45, Russia, e-mail: fazina@mail.ru

Mentha longifolia (L.) Huds.) — perennial plant species in the genus Mentha family
Lamiaceae, spread across the world, is found along the banks of rivers, ditches, lakes and
marshes. There are 25 species and 100 subspecies of Mentha. In Dagestan meets two types:
Mentha longifolia L. (Huds.) and Mentha aquatica L.

Mentha — one of the most important medicinal, aromatic plants. The most valuable is
essential oil, which is widely used in food, perfume and cosmetic industry, in aromatherapy.
The quality of essential oil of Mentha determined by the composition of components, among
which the most important for medicine is menthol. Pharmacological properties of plants
associated with choleretic, diuretic, hemostatic, sedative, anticonvulsant and diaphoretic
actions.

For the first time in Dagestan study the effect of altitude on the raw material collection site
variability of secondary metabolites in medicinal raw material M. longifolia.To study the
variability in the content and composition of essential oil in 2006 during flowering were
collected raw material from 8 natural populations of Dagestan from 1000 to 2450 m above sea
level. Raw material is divided into fractions and dried to air-dry weight. The content of
essential oil was obtained by method of parodistillyatsii. The analysis of the quantitative and
qualitative composition of the essential oil of M. longifolia was carried out by gas
chromatography-mass spectrometry.

Thus, according to the results it is clear that most of the essential oil deposited in the leaves
and inflorescences. According to our data, the essential oil in the plant material M. longifolia
ranges from 0.4% to 1.18%, is a free-flowing liquid of light yellow color, with pleasant
characteristic odor. The production of essential oil plants, and oil composition depend on the
genotype grade, age, and long-line position of leaves, growing conditions, the phases of
growth. According to our data, the content of essential oil (in leaves and inflorescences) is not
associated with height above sea level gathering place of raw materials. A higher
accumulation of essential oils found in raw materials, assembled from more arid habitats.

In the samples studied were found mono-, sesqui- and diterpenes. The basic components of
the essential oil of the studied samples are: pulegone (1.03—-53.0%), menthone (0.5-70.5%),
linalool (0.16-67.9%), eucalyptol (0.7-10.3%), terpinen-4-ol (0.0-33.6%), carvone-isomer
(0.0-27.3%). Height above sea level seats of gathering in general affects the content of the
individual components. For example, the content of menthone increases with height, and the
content of pulegone seat height collection of raw materials had no significant influence.
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CHARACTERIZATION OF LIPID COMPOSITION
OF BOREAL CORALS AND COMPARISON
OF THEM WITH TROPICAL CORALS
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Lipids form up to 40% of coral dry biomass and involved in a majority of biochemical and
physiological processes in corals. Fatty acids (FA) as the main constituents of lipids are most
probably indicative of external food sources, the composition of symbionts and associated
organisms, and are applied for coral chemotaxonomy.

Zooxanthellae strongly influence on a proportion between reserved and structural lipid
classes in tropical coral tissues. In nature, zooxanthellae can not live at water temperature
lower than 12°C. Thus, no zooxanthellae present in the cold-water soft coral species studied.
The autotrophic mode of feeding isn’t exist in these corals and all energy requirements coved
by using of heterotrophic feeding only.

To determine the features of the lipid composition of coral and hydrocorals inhabited in
North Pacific cold waters, eleven soft coral species and five hydrocoral species from the
Okhotsk Sea were studied in comparison with tropical species from the South China Sea.
These tropical specimens comprised reef-building corals, zooxanthellate and azooxanthellate
soft corals. A variety of lipid classes (polar lipids (PL), sterols (ST), free fatty acids (FFA),
triacylglycerols (TG), monoalkyldiacylglycerols (MADAG), and wax esters (WE) were
presented in total lipids of all cold-water species studied.

Our study showed that lipid class composition of cold-water corals strongly differ from
that of tropical zooxanthellate corals because of the absence of the symbionts, but there are no
significant differences in lipid class composition of all azooxanthellate soft corals irrespective
of environment conditions. At the same time, lipid class composition of azooxanthellate cold-
water corals, which inhabit on the large depth (up to 400 m) and have no phototrophic food
sources, strongly differed from that of tropical zooxanthellate corals. On the contrary, FA
composition of the cold-water coral species strongly differed from that of tropical
azooxanthellate soft corals. The most contribution to this difference were made by PUFA of
n-6 and n-3 series, which were biomarkers of phyto- and zooplankton — important food source
of corals. Probably, differences of plankton species composition from cold and warm waters
with different FA compositions lead to the changes of FA profiles of azooxanthellate soft
corals. The low content of 20:4n-6 in Primnoidae in comparison with other cold-water coral
families indicate the increasing of phytoplankton portion in Primnoidae nutrition. High level
of PUFA in both cold-water and tropical soft corals does not come to an agreement with the
hypothesis about increasing of PUFA content in cold-water animals. Thus, lipid and their FA
composition are useful indicators of the influence of environment conditions on biochemical
diversity of North Pacific cnidarians and depend on their taxonomic position, nutrition,
environment, and presence of symbionts.
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BIOACTIVE METABOLITES FROM THE ALGAE-DERIVED
FUNGI Penicillium GENERA
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G. B. Elyakov Pacific Institute of Bioorganic Chemistry, Far-Eastern Branch
of the Russian Academy of Sciences, Vladivostok-22, Pr-t 100 let vl-ku, 159,
Russian Federation

In our search for secondary metabolites from fungi with cytotoxity and/or novel chemical
structure we have investigated two strains Penicillium thomii Maire and Penicillium lividum
Westling obtained from the marine brown alga Sargassum miyabei.

From the mycelium of fungi we have isolated four new meroterpenoids (1-4), four new
spiroketals (5-8) together with known austalide J, peneciraistin C and daldinin D. Their
structures were determined by 2D NMR, MS and CD spectroscopy.

Cytotoxic activity of all obtained compounds was studied with respect to several tumor cell
lines using MTS-reagent. The effect of some compounds on the oncogenic transcriptional
factor AP-1 was studied as well using transfected mouse epithelial JB6 Cl41 cells.
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NOVELTY IN CHEMISTRY OF PLANT
SESQUITERPENE LACTONES
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Search of sesquiterpene lactones in plants, their using at chemical modification and for
molecules’ transformation as renewed material are attracted big attention of researchers.

At JSC “International research and production holding “Phytochemistry” in search of new
sesquiterpene lactones was investigated a number of endemic species. As perspective sources
of sesquiterpene lactones by results of the chemical screening of plant samples were
determined some agents of Artemisia, Cousinia, Jurinea, Centaurea and Tanacetopsis genera
of Asteraceae family.

A new sesquiterpene lactone 3-oxo-10B-hydroxy-5a,70.,6B(H)-guai-1(2),11(13)-dien-12,6-
olide was isolated from Tanacetopsis pjataevae (Kovalevsk.) Karmyscheva. For the first time
from Centaurea iberica Trevir. ex Spreng was isolated and identified sesquiterpene lactone
cnicin, from Picris rigida Ledeb. — jacquinelin, from Artemisia porrecta Krasch. ex Poljakov
and Artemisia karatavica Krasch. et Abol ex Poljak — herbolide A. Structure of isolated
compounds was determined on the basis of the physical and chemical constants, data of
element analysis, IR-, UV-, mass-, NMR 'H, "°C spectra, two-dimensional spectroscopy of
NMR 'H-'H, *C-'H (COSY, COLOC) and X-ray analysis.

The quantum-chemical calculations of argolide and arglabin molecules for their directed
chemical modification were made by method HF/6-31G//PM6.

Twelve new compounds were synthesized on a basis of sesquiterpene lactones arglabin,
tourneforin, argolide, ludartin. The optimum conditions were defined for cross-combination
reaction of sesquiterpene lactones argolide and tourneforin with aryl halides to obtain new 7
derivatives. Correlation of arglabin and ludartin with tetrahydroborate sodium in methanol
leads to new methoxyderivatives. As a result of reaction of ludartin with acetonitrile in the
presence of sulfuric acid were obtained 3 derivatives, one of them was a new compound,
having 3a-hydroxy,4p-acetoxy-5,7a,6(H)-guai-1(10),11(13)-dien-12,6-olide structure.

The isolated sesquiterpene lactones and their modified derivatives were studied on
antimicrobic, cytotoxic, antivirus, phagocytic, antibacteriophage and analgetic activities.
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MECHANOCHEMICAL AND MICROWAVE EXTRACTION -
ADVANCED PROCEDURES OF ALKALOIDS ISOLATION
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Natural products from medicinal plants are known to be the basis for many medicinal
remedies. Routine technology of their isolation is extraction. This method is time-consuming,
laborious, solvents-wasting and therefore is environmentally unsafe. Other techniques such as
ultrasonic, mechanochemical and microwave-assisted extraction processes have also become
of interest as alternatives for the conventional methods.

Our research has been focused on the application of green extraction techniques for the
isolation of alkaloids from plant material. We applied an effective and environmentally safe
mode of alkaloids isolation from medicinal plants using a mechanochemical approach. This
approach was realized through the mechanical treatment of plant raw material and solid
absorbents in a special ball mill, where the natural products effectively interact with the solid
substances. In our experiments we used RETSCH planetary Ball Mill PM 100 with zirconium
oxide balls and grinding jars. This mill is equipped with graphical menu guidance and suitable
for scientific research, where the quality control process places the highest demands on purity,
speed, fineness and reproducibility. The influence of sorbent addition (their nature and
quantity) on the yield of alkaloids from Aconitum septentrionale roots and Sophora flavescens
roots was studied. The influence on alkaloid yield of polar properties of solvent used for
desorption was studied as well. The natural alkaloids were obtained with higher yield as
compared with usual extraction and in some cases with higher selectivity.

We have successfully applied microwave-assisted extraction to isolation of quinolizidine
alkaloids from Sofora flavescens roots using the Single-Mode Microwave reactor Discover S-
Class, equipped with temperature, pressure and power control system and CEM Multi-Mode
Microwave Reactor “MARS Xpress™ System”. We have studied the influence of power level,
temperature and time on the yield of alkaloids. The extractions were carried out for 10-20
minutes using ethanol as a solvent with higher yield. The advantages of microwave-assisted
extraction are: high efficiency, short time, low energy consumption and low environmental
pollution.
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STRUCTURE OF CYCLOASCIDOSIDE E
FROM Astragalus mucidus

T. H. Naubeev', K. K. Uteniyazov', M. G. Levkovich?,
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The novel cycloartane  glycoside, 3-O-B-D-xylopyranoside,  6,25-di-O-B-D-
glucopyranoside-24R-cycloartane-3[3,60,1603,24,25-pentaol named as cycloascidoside E (1)
was isolated from above the ground part of Astragalus mucidus Bunge. The structure of the
glycoside was established by "H and >C NMR spectroscopy and chemical methods.

Glycoside 1 was subjected to partial hydrolysis. Beside cycloasgenin C 2, from hydrolysate
progenines 3 and 4 were isolated.

By physical and chemical constants, spectral data and by TLC comparison with known
samples monoside 3 was identified with 3-O-B-D-xylopyranoside of cycloasgenine C. Bioside
4 was identified with cycloascidoside A. Aglycon moiety of the glycoside 1 was identified
with cycloasgenine C.

By paper chromatography of the carbohydrate part after acidic hydrolysis D-
glucopyranoside and D-xylopyranoside were found.

The anomeric protons of the sugar moieties of novel glycoside 1 in the "H NMR spectra at
0 4.71 (H-1 of B-D-xylopyranose), 6 4.81 (H-1 of B-D-glycopyranose) and 8 5.08 (H-1 of -
D-glycopyranose) (d, °J = 7.6, >J = 7.5 and °J = 7.8 Hz appropriately).

Thus, the structure of glycoside 1 isolated from above the ground part of Astragalus
mucidus Bunge was established as 3-O-f-D-xylopyranoside, 6,25-di-O-f-D-glucopyranoside
of cycloasgenine C.
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METHOD FOR INHIBITION OF ENZYMES OF THE GERMINAL
PRODUCT FOR USAGE IN STRUCTURE
OF FAT-FLOUR COMPOSITIONS

N. R. Djuraeva, L. B. Isabaev, K. H. Majidov, T. I. Atamuratova, D. Fataeva

Bukhara Engineering Institute of Technology Bukhara, Republic of Uzbekistan,
fax: 8 (365) 223 67 91, e-mail: kafedra-03(@mail.ru

One of main causes of spoilage of germinal product of wheat during the storage is activity
of lipase and lipoxygenase enzymes limited the possibility of its usage in fat-flour composite
mixtures.

The dynamics of lipid substances oxidation in fat-flour compositions of emulsion nature
containing up to 20% of the germinal product to raw materials total on a compounding is
investigated. A fat-flour composition prepared by mixing of prescription margarine
components «My dream» for a baking (RC 64-00392738-02-2004) with thin dispersed
germinal product (TDGP), subjected only for crushing (experiment 1) and heat treatment with
the subsequent crushing (experiment 2). Heat treatment was spent at temperature 100... 105°C
during 20... 30 min. Further a product samples were crushed to coarseness of dietary flour (a
descent from a sieve No. 27 not more than 2%, sieve pass No. 38 — not less than 60%) and
used in quality prescribed component at preparation of fat-flour composite mixture. The
composition without additives was used as the control.

In research the germinal product with humidity of 8.4% and the maintenance of lipids
9.8% containing in its composition to 70% of polyunsaturated fat acids is used.

In the sample with TDGP without heat treatment after a period of storage the acid number
has increased on the average by 10.5 mg the KOH/g, in the control and the sample with
TDGP after heat treatment of the given indicator have raised, on 1.1 and 1.5 mg the KOH/g
accordingly in comparison with the initial data. The increase of peroxide numbers of products,
accordingly, in 7.0 and 1.6 times in samples with TDGP without and after heat treatment is
established at control value in 1.5 times, as processes of hydrolysis and fat oxidation are
interconnected. Thus, it is necessary to note absence of correlation dependence between
accumulation of acids and increase in concentration of ions H'.

The above-stated confirms the assumption of expediency of thermal processing of a
germinal product in a mode offered by us. It will allow not only to lower enzymatic action of
lipase and lipoxygenase, but also to raise degree of its microbiological cleanliness for the
purpose of maintenance of food harmlessness both the product, and the products prepared
with its use (as even for extreme thermophiles, found out among prokaryote and developing at
temperatures above 70°C, the maximum temperature of growth lies in limits from 80 to
90°C), to enrich with their food and minor biologically active substances, on 100% to use
botanical oil content of germs.
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CHEMISTRY AND TECHNOLOGY FOR PRODUCTION
OF THE HIGHER NUTRITIONAL VALUE PRODUCTS
FROM LOCAL PLANT RAW MATERIALS
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In the conditions of market economy the requirements of the population to the quality and the
range of fat-and-oil products arisen: vegetable oils, margarine and mayonnaise with the raised
quality indicators and physical and chemical characteristics.

In this regard the performance of research works and practical development in the direction of
improvement of quality and expansion of the range of fat-and-oil products (vegetable oil,
margarine, mayonnaise) are actual and important in the long term developments of oil and fat
branch of Uzbekistan. It allows arrange the production of fat-and-oil products conforming to
modern requirements of the world market and market economy.

It should be noted, that the most defining factors of an assessment and application of food
additives and flavoring substances in fat-and-oil products are features of their chemical structure and
an arrangement of chemical compounds in a molecule. These characteristics of additives and
substances allowed classify them on the separate types promoting change of quality, power ability
and a nutrition value of cotton oil, margarine production and mayonnaise. Taking into account
improvement of quality, expansion of the range, formations of physical and chemical indicators and
consumer advantages of fat-and-oil products are developed the scientific principles of selection of
food additives and flavoring substances, their quantitative contents and a ratio in a component
structure of margarine production and mayonnaise is established. The most acceptable dosages of
additives and substances are established within 0.05...9.0%. New component compositions of the
refined deodorized cotton oil, margarine production and mayonnaise which allowed to expand the
range of fat-and-oil products are offered and to increase its quality according to requirements of
modern market economy. Necessary power and nutrition value of made production is provided.
Regularities of dependence of quality and nutrition value of margarine production from the contents
and ratio of making fatty components, food additives and flavoring substances are studied. It is
established, that the defining factors are the maintenance of firm and liquid fractions of fats, their
temperature of melting and hardness, and also the low contents in used firm fatty products of trans-
isomers and saturated fatty acids in triglycerides. On the basis of dilatometric characteristics of
margarine production studying, rationing of the maintenance of firm and liquid fatty bases ensuring
resistant hardness of margarine and their long safety is reached at various temperature modes.
Dependence of coefficients of refraction, temperature of melting and hardness of margarine
production is defined. It is established that temperature increase of melting and increase in hardness
of margarine lead to decrease in an indicator of their refraction. Industrial production of margarine
of the new range with high organoleptic rates and the physical and chemical characteristics
regulated by standard and technological documentation existing in world practice is arranged. The
range of mayonnaise with use of effective food additives and flavoring substances is expanded,
quantitative value and a ratio of making components of production, providing increase of a nutrition
value of end products is established. Balancing of component and fatty acids structure of
mayonnaise with the raised quality indicators and physical and chemical characteristics is reached.
Necessary indicators of hygienic requirements of made fat-and-oil products are provided, high food
safety of the refined deodorized cotton oil, margarine production and mayonnaise according to
requirements of market economy is reached. Using methods of optimization of component
composition, power ability and a nutrition value of fat-and-oil products in industrial practice the
serial production of the flavored cotton oil, margarine production and mayonnaise of the new range
is carried out. Necessary standard and technological documentation is approve, certificates of
quality and hygienic compliances are received. In work practice the economic effect over 2 billion
sums annually reached. Results of scientific and theoretical researches allowed expand and add
theoretical and practical ideas of improvement of quality and expansion of the range of fat-and-oil
products using food additives and flavoring substances of new generation. Scientific bases of
ensuring quality and nutrition value of fat-and-oil products are formulated.
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Agrobacterium MEDIATED COTTON TISSUE TRANSFORMATION
WITH SynB RNAi VECTOR
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Tashkent 100125, Mirzo Ulugbek str 83, e-mail: mirzo.ayubov@gmail.com

Phytochromes are gene family which regulate light perception and influence expression of
other genes. They are considered as photoreceptors of red and far-red light, playing an
important role in plant life.

The goal of the work was to obtain transgenic plants with somatic embryogenesis functions
by knocking out of Phytochrome B (PHYB) gene using RNAi technology, and check its
expression in cotton. Synthetic gene cassettes of PHYB were created and transformed into
Arabidopsis thaliana. The main objects of the investigation were Coker-312 (Gossypium
hirsutum L.) cotton genotype, Agrobacterium strain LBA 4404 (Agrobacterium tumefaciens)
and Synthetic B (SynB) RNAIi vector.

We have isolated genomic DNA from cotton leaves and run PCR reaction with the 35S-F
(forward), 35S-R (reverse) primer pairs for confirming the SynB RNAi vector transformation
into cotton genome.

To observe the phenotypic changes in the generation of SynB TO0, the seeds were planted
as a T1 generation in a greenhouse together with control plants. The preliminary results show
that the generation of Synthetic B T1 plant have more developed bush, root system and
mature earlier than controls.

At present, the next generations of SynB plants are in the process of development.
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PURIFICATION OF HIGHLY POLAR ALKALOIDS
AND THEIR BIOACTIVITY
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Alkaloids from plant comprise 15.6% of the known natural compounds and constitute
almost 50% of the plant-derived natural compounds of pharmaceutical and biological
significance. Alkaloids purification will finally foster the understanding of their bioactivity
and improve the new drug discovery. However, the separation of alkaloids is not easy. Firstly,
alkaloids present at low levels (about 1-2%) and co-exist with non-alkaloids in plants.
Secondly, asymmetric peak of alkaloid usually limits alkaloid separation, since it results in
broader peak with low response and poor resolution to adjacent peaks. Thirdly, there are only
a few of available multi-dimensional methods for alkaloid purification. Finally, it is lack of
the method for highly polar alkaloid purification.

A non-aqueous solid phase extraction method was developed for alkaloid enrichment. High
recovery and selectivity of this method were obtained. Alkaloids extracted by high
concentration organic solvent can be enriched by this method directly. This method can be
used as the pre-treatment method for alkaloid analysis and purification.

To improve the peak shape of alkaloid and the retention of highly polar alkaloid, our group
developed a serial of novel separation materials, such as CISHCE, C8PN, C8SAX, Click TE-
Cys and SCX. Using these materials, three kind of two-dimensional liquid chromatography
systems were established, such as RP-HILIC, RP-RP and RP-SCX. All these systems can
provide high selectivity and symmetric peak shape for alkaloids.

S. tangutica Maxim is one kind of famous herb in China. The non-aqueous SPE method
was used for alkaloids enrichment from this herb. Then, the alkaloids were purified by the
multi-dimensional systems, CIS8HCE/C8PN and C18HCE/SCX. As a result, more than 100
alkaloids were obtained from these fractions. Recently, 15 alkaloids were identified by NMR,
UV, IR, HRMS, CD and optical rotation. Among these alkaloids, 9 alkaloids were novel and
2 alkaloids were acquired from this herb for the first time. Bioactivities for these 15 alkaloids
were evaluated with GPCR models. 9 alkaloids have the antagonist activity on M1 receptor. 1
alkaloid has the agonist activity on the p-opioid receptor. In addition, bioactivities for 4
alkaloids were evaluated on human COMT and all of them have antagonist activities.
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ANTIPARASITIC ACTIVITY OF EXTRACTS FROM SOME
MEDICINAL PLANTS OF UZBEKISTAN
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Resistance of parasites to conventional synthetic antiparasitic preparations is increasing,
furthermore these preparations possess a number of side effects. It would be very beneficial to
use in therapy of parasitic diseases the preparations with not only etiotropic properties, but
influencing on some pathogenetic aspects of parasitic diseases. So, search of remedies,
efficient on parasites clinical forms, that are resistant to the conventional preparations,
without negative influence on intestinal microflora and normalizing changes, induced by
parasites, is of great importance. As a rule, combination of various types of biologic activity
and minimal side effects is attributed to preparations of plant origin.

We studied the summary extractive preparations, isolated from a number of endemic
medicinal plants. We presented the results of antiparasitic activity investigation of extracts
from Ferula assa-foetida, Ajuga turkestanica and Astragalus orbiculatus against parasites
wide-spread in Uzbekistan: Hymenolepis nana, Enterobius vermicularis, Giardia lamblia.
White outbred mice with 1820 g mass were used in the experiments. Antihelmintic activity
was studied on the experimental model of hymenolepiasis (every animal was infested with
200 invasive eggs of Hymenolepis nana) and enterobiasis (infestation of every animal with
100 invasive eggs of Aspiculuris tetraptera (aspiculuriasis of mice is an adequate model of
enterobiasis). Experimental model of giardiasis was also used. Animals were infected per os
with 0.3—0.5 mL of suspension, containing cysts and trophozoites of Giardia muris (5—12
Protozoa in a field of vision). Reference preparation was “Antihelminth” (Tanacetum Vulgare
L., Cassia Acutifolia Del., Inula Helenium L.), produced by LLC «Biomardon-Pharmay,
Uzbekistan.

Determination of intense-efficiency (IE) showed, that extracts of Ferula assa-foetida and
Astragalus orbiculatus possess by the expressed anticestode effect (98 and 84%, respectively)
and less expressed antinematode one (61 and 74%, respectively). Extract from Ajuga
turkestanica weally affected on the viability of Cestodes and Nematodes: IE were 51.8% and
46.4% respectively. The extracts demonstrated the high antiprotozoan activity, IE of the
extracts in 10-day administration accounted for 98.0 and 99.3%. Extract of Astragalus
orbiculatus showed a significantly weaker antigiardial activity, IE was 37.6%. Analysis of the
results showed, that antiparasitic activity of the extracts is comparable with activity of the
known preparation “Antihelminth”.

Thus, the extracts of Ferula assa-foetida, Ajuga turkestanica and Astragalus orbiculatus
can be considered as a basis for the development of natural antiparasitic remedies.
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The stress is a prime cause of chronic exhaustion, adynamy, neuroses, cardio-vascular
diseases, formation of ulcers in a gastrointestinal tract, violations of brain blood circulation,
immunity decrease, allergy, obesity that leads to decrease in quality of life. It is known, that
many pharmacological substances (energizer, nootrop, adaptogen) increase organism
resistance to stress. The aim of this research was studying of influence of composition from
extract of tomato fruits and plant phospholipids at single preventive introduction in a dose of
2.5 mg/kg (in terms of extract of tomato fruits) on development of sharp stress reaction in
white mice (males, weight 18-20 g). Stress was caused by a psycho-emotional pressure
estimated after 18-hour suspension of animals for a cervical skin fold. Stress-reaction owing
to excessive muscular tension stated after long (within 4 hours) compulsory swimming. Then
mice were euthanized in accordance with international principles of the European Convention
for the Protection of Animals. An anti-stress action investigated substance was judged by the
change in mass of the thymus gland, adrenal glands, spleen, heart and liver. In liver glycogen
content, nitrogen oxide, and cholesterol, as well as the catalase activity were determined. It
was founded, that a single administration of the studied compositions impede reduction of
spleen and adrenal mass increase observed during stress, to a lesser extent thymus weight
affecting the heart and liver. This composition manifested glycogen-saving effect in a liver,
prevent the development of anaerobiosis. Under the influence of studied composition on the
liver activity of enzyme of antioxidant protection of a cell of a catalase also increased.

The content of nitric oxide increasing and the amount of total cholesterol decreased. In
experiment on compulsory swimming the same tendencies took place: in a similar way
introduction of studied composition interfered with reduction of weight of a spleen and
increase in weight of the adrenal glands, observed in control, raised the maintenance of a
glycogen (both in a liver, and in a muscle) and activity of a catalase. It should be noted that in
the group receiving composition from extract of fruits of a tomato and plant phospholipids all
mice sustained 4-hour compulsory swimming whereas in control group of such animals there
were only 40%.

The obtained data allow to draw a conclusion on ability of composition from extract of
fruits of a tomato and plant phospholipids to render a stress-protective action at the animals
being in adverse physical conditions.
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The basis of most cardiovascular diseases is the pathological changes of myocardial
metabolism, leading to the development of its electrophysiological and functional
dysfunctions. Therefore, the necessary components of pharmacotherapy should be agents
capable of stabilizing the metabolic processes that optimize the formation and consumption of
energy, as well as normalizing the balance between the intensity of free radical oxidation and
antioxidant protection. In this respect, Institute of Chemistry of Plant Substances carried out
an extensive research on the exploration and development of cardioprotective means based on
different classes of compounds isolated from domestic raw materials. As part of this work the
comparative studies of 20 cycloarthane glycosides isolated from the local species of
Astragalus carried out. Experiments were conducted on mice, rats and rabbits, and
compounds were administered orally at a dose 10 mg/kg.

The results of screening studies have shown high effective compounds among the studied
methylsteroids. Cycloorbycoside G isolated from Astragalus orbiculatus and
cyclosiversiosides A and F isolated from Astragalus pterocephalus, displayed the most
pronounced corrective activity in these experiments. Administration of these compounds to
intact animals resulted in the increasing of glycogen and adenine nucleotides in cardiac
muscle, greater than for inosine (riboxin — LecT, manufacturer OJSC “Tumen Chemical-
Pharmaceutical Factory”). Positive action of cycloartane glycosides on the content of
energetic metabolites in the heart muscle of rats under different experimental myocardium
pathology (experimental myocarditis, immobilization stress, atherosclerosis), which were
accompanied by energy deficiency, suppression of aerobiosis, activation of lipid peroxidation,
antioxidant system depression not only persisted, but also manifested itself in an even more
pronounced degree. Therapeutic-prophylactic and therapeutic administration of the tested
cycloartane glycosides in contrast to the etalon drugs — riboxin and mildronate (JSC
«Grindeks», Latvia) approximately equally improved the myocardium energy processes state,
blocked processes of free radical oxidation, stimulated endogenous antioxidant system, had a
regulatory impact on the NO-ergic system, normalize lipid metabolism in the heart muscle. It
should be noted, that cycloorbicoside G and cyclosiversiosides A and F, generally exerted a
similar effect on the state of the metabolic processes in cardiomyocytes, as riboxin and
mildronate, were comparable in their activity.

Thus, cycloartane glycosides — cycloorbicoside G and cyclosiversiosides A and F exerted a
beneficial effect on myocardial energy metabolism, especially under pathological condition.
The presence of expressed antioxidant activity, inhibiting the processes of lipid peroxidation
and stabilizing the NO-ergic system in cycloartane glycosides make these compounds as a
promising class of cardioprotective agents for the normalization of pathological changes in
the cardiomyocytes metabolism.



Oral Presentations 59

EXPERIMENTAL AND CLINICAL EVALUATION OF DRUGS
AND SUPPLEMENTS DEVELOPED ON THE BASIS
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Phytoecdysteroids are a relatively large class of natural substances, attracting increasing
attention due to the fact of the development on their basis of efficient and nontoxic drugs and
dietary supplements with metabolic-tonic type of action. So, drugs ecdysten, ajustan and
supplements ecdysten plus, exumide and substance for manufacturing of skins care products —
jistenine developed in Institute on the basis phytoecdysteroids ecdysterone, turkesterone,
cyasterone isolated from Rhaponticum carthamoides, Silene brahuica, Ajuga turkestanica,
find a wide application in clinical and sports medicine, as well as in cosmetics. Their
therapeutic and preventive and curative (for dietary supplements) action is most clearly
manifested in many states, associated with weakening of the metabolic (primarily protein
synthesis) processes in organs and tissues accompanied by a decrease in physical and mental
performance, neuroses, fatigue, deterioration of recovery after submaxiamal and maximal
burdens, degenerative changes in cover tissues. Ecdysteroid-containing preparations,
especially Ecdysten, are very effective in the practice of medical and biological correction of
sport activities in those cases, where is necessary to improve speed and strength of athletes. In
intensity of stimulating action they are superior to pharmacological non-doping herbal drugs,
that are widely used in the sports and medical practice as actoprotective remedies: Ginseng
Extract, Saparal, Tribestan. Ecdysteroid-containing drugs and dietary supplements facilitate
the learning process, have a stress-protective effect, stimulate erythropoiesis and
immunogenesis, activate regenerative processes (especially when they are integrated with the
application of flavonoids and polyprenols, substances with strong antioxidant effect). An
important aspect of the biological action of ecdysteroid-containing drugs is increasing of
organism resistance to adverse physical factors (high and low temperatures, elevated
background radiation), chemical (antinarcotic drug action in respect to the ether, chloral
hydrate, hexenal, alcohol, antitoxic — to some anticancer drugs) and biological (increased
survival in self-poisoning) nature.

Positive physiological changes, occurring in the functional state of human organism under
the influence of phytoecdysteroids reflect the ability of these compounds to increase
adaptability to extreme environmental impacts by reducing shifts in the catabolic metabolism,
stimulation of biochemical reactions directed to maintenance of homeostasis of energy
production, optimization of protein, lipid and carbohydrate-electrolyte metabolism.

Thus, the practical use of preparations developed by us on the basis of ecdysteroids created
the new possibilities of effective pharmacological correction of various metabolic disorders in
human organism.
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We studied the effects of polyprenols extracted from local plants belonging to the
Malvaceae family: Alcea nudiflora, cotton line L-249, and others on the healing process of
the destructive changes in coating tissues. Mice (18-20 g), rats (180-200 g) and rabbits
(2.5-3 kg) were used in experiments. In studying of wound healing action of polyprenols on
animals, we shaved wool on the skin area, where we planned to apply polyprenols, and the
remainder of the hair was removed by 10% of sodium sulfide (wetting within 2-3 min.
followed by washing with warm tap water). All traumatic procedures on animals were
performed under aseptic conditions or under light ether anesthesia, or after administration of
Nembutal at the dose 35 mg/kg. Planar skin wounds on rats and mice were reproduced on
their back by a special circular stamp of a certain diameter. Trophic ulcers in rabbits were
induced by ligation of the sciatic nerve. Thermal burns were caused by pinning high
temperature method. Experiments have shown, that the repeated application of polyprenols on
wound surface resulted in decrease of intensity of inflammatory cell infiltration, accelerated
granulation tissue formation and more rapid regeneration of epithelial, increased collagen
biosynthesis and fibrillogenesis. We also found, that they exert a great pharmacotherapeutic
effects in animals with destructive changes in the gastric mucosa, caused by stress exposure,
as well as by a variety of ulcerogenic agents: reserpine, atofanum, butadionum, acetic acid.
Gastroprotective activity of polyprenols (when administered per os) was manifested in
decrease of ulcers number in the stomach secretion part and decrease the total number of
animals with ulcerative lesions. In the mechanism of healing wounds and ulcers of the
stomach under the influence of polyprenols, a main role belongs to their ability to activation
the plastic processes in skin and mucous membranes, improving energy status of cell
structures, inhibition lipid peroxidation and anti-exudative action. Combined use of
polyprenols with vitamin E or phytoecdysteroids (ecdysterone, turkesterone) during
destructive changes in coating tissues resulted in a greater therapeutic effect. It should be
noted, that administration of polyprenols to animals resulted in increasing of total non-
specific resistance of the organism and its adaptive capacity, stimulation of the immune
processes. Thus, polyprenols isolated from the local flora, represents independent interest as
individual preparations, as well as in combination with other stimulants of regenerative
processes as promising remedies, contributing to the restoration of the integrity of the skin
and mucous membranes.
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SCREENING OF CYTOTOXIC ACTIVITY OF NATURAL
COMPOUNDS FROM LOCAL PLANTS OF UZBEKISTAN

N. E. Tseomashko, E. O. Terentyeva, Z. S. Hashimova, Sh. S. Azimova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan, e-mail: plant_inst@rambler.ru

Effect of natural compounds (extracts, individual compounds and their chemical
derivatives) on cervical cancer cells (HeLa), larynx cancer cells (Hep) and primary fibroblast
culture have been studied.

Pic. 1. Verifying cultures of cancer cells — Hep, HeLa and primary fibroblast
culture microphoto, oc. x10, ob. x10, staining eosin-gemotoxilin

It was established, that convolvine and its chemical derivatives have cytotoxic activity. The
most selective cytotoxic ability has been revealed by alkaloids convolinine, N-benzyl
convolvine, fillalbin and N-chloroacetyl convolvine. As a positive control for cytotoxicity
anticancer drugs «Cisplatin Teva» and «Vinblastine-Richter» were used.

TABLE 1. 50% Inhibition of Cell Growth Under the Influence of Substances

IC50, !J.g/ mL

Substances Fibroblasts | Hep | HeLa
Extract of V. rosea 16.9 12 7.5
Extract of C. krauseanus 25 55 100
Extract of B. sempervirens 15 50 40
Convolvine 5 24.6 27
N-Benzyl convolvine 12 4.7 12.4
Convolinine 150 23.6 125
Convolidine 25 55 24.5
N-Chloroacetyl convolvine 4.2 7.3 6.9
Fillalbin 125 69 14.3
15-Acetoxiazametin atizine 3.5 9.3 10.9
1-O-Benzoil napelline 2.4 24.6 16.7
Talatizamine 49.6 25 42
Control — Cisplatine 0.4 93 10
Control — Vinblastine—Richter 24 10 1

It was established, that convolinine and N-benzyl convolvine have high selective
cytotoxicity on Hep cells, also they were less toxic for the fibroblast cells. Fillalbin have high
selective cytotoxicity on HeLa cells, also it was less toxic for the fibroblast cells. In addition,
another derivative of convolvine — N-chloroacetyl convolvinepossessed by high cytotoxicity
against both types of cancer cells. These compounds are perspective for further study as
anticancer drugs.
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TO THE EVALUATION OF PHARMACOLOGICAL EFFICACY
OF SOME AGGREGATE PREPARATIONS
OF THE TRITERPENE GLYCOSIDES

N. Kh. Yuldasheva, L. T. Zakhidova, N. D. Abdullaev,
Z. A. Khushbaktova, V. N. Syrov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Triterpenic glycosides are the basis of saponines, which are widespread bioregulators of
the plant origin. In a number of experimental investigations performed on the various
laboratory animals, we showed, that the sum of triterpenic glycosides isolated from the aerial
part of Climacoptera transoxana and roots of Medicago sativa are of some interest as
intensifying and actoprotecting agents (increasing working activity in the complicated
conditions). Their activity is similar to the known medicine saparal (sum of triterpenic
glycosides from Aralia manjurica). In the triterpenic glycozides from the plant Silphium
perfoliatum high hypocholesterinemic activity was determined, in the triterpenic glycosides
isolated from Acantophyllum gypsophiloides (Allochrusa gypsophiloides) ability to increase
immunogenicity of sorbate vaccines exceeding such import preparations, was noted. The
aggregated agent of the triterpenic glycosides from Allochrusa gypsophiloides (trade mark
Allochrozide) was applied in the veterinary practice as adjuvant mean in production of
antiaphthous inactivated vaccine. The cluster of triterpenic glycosides from Zygophyllum
oxianum yielded marked hypoglycemic effect. Its sugar reducing effect was manifested both
on the normal animals, and on the animals with different hyperglycemic states, induced by
injections of glucose, adrenalin, alloxane. In the alloxane diabetes the aggregate of triterpenic
glycosides from Z. oxianum showed associated hypoglycemic and hypocholesterinemic
effects mostly expressed in the animals with diabetes of mild and moderate severity degree.
However, its effect preserved in the rats with severe form of diabetes (blood sugar to 400
mg%). It is interesting to note the normalizing effect of the studied triterpenic glycosides on
the impaired lipid metabolism in the rabbits with experimental atherosclerosis. In this case
reduction as cholesterol, as triglycerides, P-lipoproteines, diene and triene conjugates,
malonic dialdehyde in the blood serum revealed. There was noted less damage of aorta by
cholesteric plaques.

Our researches performed the study of pharmacological properties of triterpenic
glycosides, isolated from different plants, shown their further prospecting as potential
therapeutic agents.
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MOLECULAR MECHANISM OF MUSCARINIC RECEPTORS
INHIBITION BY IMPERIALINE AND ITS HALOID DERIVATIVES

V. P. Bruskov', Yu.R. Mirzaev', N. D. Abdullaev', D. K. Bazarov’

1) Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
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2) Institute of Mathematics of Uzbekistan National University,
Tashkent, Durmon yuli str., 29

The family of muscarinic cholinoreceptors (m-AChR) is composed by five subtypes (M;—Ms),
which may be divided on two main classes. M;, M3, and M5 subtypes reveal selectivity to
G-proteins of Gg/11 type, and M, and My-subtypes relating to G-proteins of Gy, type.

Difficulty in elaboration of selective M-cholinotropic compounds is related to the
structural relativity of ligands connecting centers of all five members of the family.
Publications on M, and M3 receptors structures give the base for continuation of works,
directed to rational molecular design of selective M-cholinotropic compounds.

Orthosteric binding site composed by 12 aminoacids — ASP103, TYR104, SER107,
ASN108, THR 190, ALA191, RHE195, TRP400, TYR403, ASN494m CYS429, and
TYR430, which is identical in all 5 mAChRs sybtypes. ASN404 and ASP103 have tied with
ligands by hydrogen bounds. The layers of tyrosine residues forms aromatic top, that limits
the dissociation of bounded ligands.

Imperialine and it derivatives are perspective selective inhibitors of M;-subtype of
muscarinic receptors. We have carried out molecular docking of imperialine haloid
derivatives with the purpose of elucidation of molecular mechanisms of their action on M,-
and M3-muscarinic receptors.

On the base of performed calculation it may be concluded, that all mentioned ligands are
related to allosteric modulators of m-AChR. In spite of similarity of structures bounding the
allosteric centers, radical differences exist. One of these differences appears in second
extracellular loop (ECL2), which is a place of allosteric modulators connection. Differences
in ECL2 provided by the pocket presence in Mjs-subtype and absent in M,-subtype. Other
differences connected to orientation of aromatic residues, related to allosteric sites
participated in selectivity of imperialine and it derivatives.

In view of growing interest to elaboration of allosteric ligands for receptors, connected to
G-proteins (GPCRs), the obtained finding may be used in rational elaboration of drugs on
imperialine base.
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CYTOTOXIC ACTIVITY OF EXTRACTS FROM Cuscuta

K. A. Kakharova, Z. S. Khashimova, N. J. Sagdiyev

Acad. A. S. Sadykov Institute of the Bioorganic Chemistry, Academy of Sciences
of the Republic of Uzbekistan, Mirzo Ulugbek str., 83, e- mail ibchem@uzsci.net

In the last decade a great attention of the researchers working in the field of chemotherapy,
has been paid to plant extracts and compounds isolated from plants, among them plant-
parasites, such as white mistletoe (Viscum album), and Cuscuta capture.

The aim of this work is to study cytotoxic activity of different (aqueous, alcoholic,
aqueous-alcoholic) extracts and glycoproteids isolated from Cuscuta europaea, growing in
the Central Asia, on grassland plants and the shoots and shrubs in interrupting lines of cell
cultures.

Plants were collected in summer and 3-day, 7-day and 14-days aqueous and 20% alcoholic,
40% alcoholic extracts were made. From the seeds of cuscuta glycoprotein fracrion, acquiring
hemaglutinating activity was extracted.

The quantities of proteins (by Lowry) and total sugars (by Antronov) in obtained
extractions were determined.

Cytotoxic activity of obtained compounds in different lines of cell cultures was studied.

In order to determine cytotoxic activity cells were spread on 96 alveolar plate by 40 000
cells/mL in 100 uL RPMI 1640 culture with 10% fetal calf serum and cultivated in CO;
incubator (37°C). The next day extracts at doses 1, 5, 10 uL per 100 uL of culture were
introduced. The cells were cultivated for 24 h. Further MTT (3-(4,5-dimethyldiazol-2-yl)-2,5
diphenyl tetrazolium bromide) was injected. After incubation for an hour cultures were
cautiously dumped, and DMSO was added and incubated for 20 minutes. Thereupon the
optical density of the solution was measured at a wavelength 620 nm.

For the establishment of suppression of cell growth, the number of live cells was counted.
For that purpose the cells were taken, painted with trypan blue, and the calculation of cells
was made under microscope.

With the obtained data, it was shown, that extracts from Cuscuta europaea reveal different
cytotoxic activity on different cell types. These data correlate with those, obtained with the
calculation of cells painted by trypan blue.
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STUDYING OF BIOLOGICAL ACTIVITY OF DITERPENOID
ALKALOIDS FROM Aconitum SPECIES AND ITS DERIVATIVES

E. O. Terenteva, Z. S. Khashimova, Sh. S. Azimova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: genlab icps@yahoo.com

Diterpenoid alkaloids were isolated from the plant Aconitum Karacolicum
(Ranunculaceae). Cytotoxic activity of one of the diterpenoid alkaloids synthetical derivatives
have been studied on HeLLa and X Ag 8.653 cells. On HeLa cells line this substance in doses
from 1 to 10 pug/100 uL in a dose-dependent manner suppressed growth of cells on the
average on 81% in comparison with control (cells without substances). On X Ag 8.653 cells
line of the given substance suppressed growth of cells in the same concentration on the
average on 60% in comparison with control. The received results demonstrated the high
cytotoxicity of the given substance. Antioxidant activity of diterpenoid alkaloids synthetical
derivative on mitochondrions of rat liver and on HeLa and X Ag 8.653 cells also has been
studied. In doses of 1 and 10 pg/100 uL the substance reduced malondialdehyde
concentration for 35 and 68% in comparison with control. On HeLa cells the given substance
in doses of 1 and 10 ug/100 UL reduced formation of malondialdehyde by 67.2 and 81.3%, on
X Ag 8.653 cells — on 50.4 and 29% accordingly. The received results had shown antioxidant
properties of this substance. The results indicated that further investigations needs due to the
significance of the biological properties of these diterpenoid alkaloids and its derivatives.
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UZBEKISTAN TERMITES CHEMORECEPTION

V. S. Abdukakharov, H. H. Haibaev, L. K. Abdullaeva, G. S. Shakirzyanova,
N. P. Bekker, U. R. Togaev

Acad. A. S. Sadykov Institute of the Bioorganic Chemistry, Academy of Sciences
of the Republic of Uzbekistan, Mirzo Ulugbek str., 83, e-mail: abdukakharov(@mail.ru

Termites are one of the dangerous pest’s insect. In Uzbekistan termites bring great impact
to buildings, historical monuments. A huge harm Anacanthotermes turcastanicus Jacobs,
1904, and big undercaspian 4. ahngerianus Jacobs, 1904 applied.

In Institute of Bioorganic Chemistry, Uzbek Academy of Sciences the researches of
termite’s chemoreception are carried out, special for managing of population’s quantity.

The attractants 2-phenoxyethanol; 2-naphtalenemethanol; 1-octen-3-ol; B-oxynaphtaldehyde;
sodium salt of 1-naphtol-5-sulfurus acid; threecrezylphophat had been synthesized. Such
substances increase attractiveness of allure traps.

The termites prefer to eat the sunflower, maize and alhagi. We have been extracted natural
carbohydrates. Biological testing has showed the positive results for attractiveness of such
carbohydrates.

We have been synthesized the substances affecting on living process of termites. Sodium
salt of n-hydroxynaphtalamide destroys the intestine microorganisms of termites, which help
to metabolize the cellulose and activated digestive activity.

Lacton of D-glucon acid blocks termites’ immune system and let to fungal infection
development.

We have been received mono-butyl and mono-ethyl ethers of ethylenglycol and
diethylenglycol, which are the analogs of trail’s pheromone for a few species of termites.
According to the biological testing, mono-ethers of glycols haven't activity as analogs of trail
pheromone for Uzbekistan termites.

We have synthesized substances with juvenile and antijuvenile activity, on a base of
natural alkaloids (ephedrine and pseudoephedrine). We have conducting laboratory and field
testing of the synthesized substances and received positive results.

We have studied the plants which are attractive to termites especial for Uzbekistan. Hexan,
alcohol, and water fractions have been extracted from flesh of stems of sunflower, alhagi and
maize.

Also benzoic and naphthalene structures and alcohol and ether functional groups,
phosphorousorganic substances have been obtained. All these objects have been chosen for
using in allure traps.
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SOME MOLECULAR MECHANISMS OF DEVELOPMENT
OF ISCHEMIC STROKE

Kh. A. Rasulova

Tashkent Pediatric Medical Institute, 223 Bogishamol str., Tashkent,
Uzbekistan, e-mail: khurshidakhon@gmail.com

Recent studies discuss biochemical mechanisms of development of stroke. Endothelial
dysfunction conditioned by nitric oxide (NO) and acetylcholine synthesis play the main role
in the pathogenesis of cerebrovascular disecases and mechanisms of neurotransmitters’
disturbances.

To study the role of NO and cholinergic system in different subtypes and severity degree
of ischemic stroke (IS).

The study included 100 patients with IS (mean age — 62.63 * 4.68 years old) at acute and
acutest stages. Depending on stroke subtype, all patients were randomized into three groups:
42 patients with atherothrombotic stroke (ATS) (which occurred because of atherosclerosis),
41 patients with lacunar stroke (LS) (because of hypertension), and 17 patients with
cardioembolic stroke (CES) (because of heart diseases and cardiac dysfunctions). The stroke
severity and functional status were measured as well. By spectrophotometric method in blood
serum were investigated the levels of NO,, NO3 and acetylcholinesterase. Control group
consisted of 20 patients without stroke and severe diseases at the same age. The digital
material was proceeded using methods of variation statistics.

The level of NO significantly decreased on 37.3%, in comparison with control. The most
significant decrease of NO level was noted in CES (on 40.4%; 13.20 £ 1.02 mkmol/L) than in
LS (on 36.8%; 14.00 = 0.35 mkmol/L) and ATS (on 34.7%; 14.46 + 0.39 mkmol/L). At the
same time, serum level of acetylcholinesterase decreased on 24% (76.73 £ 1.61 mmol/(h-L)),
in comparison with control (100.1 + 1.76 mmol/(h-L)) that is evidence of deficit of
cholinergic system in stroke. The most significant decrease of acetylcholinesterase level was
revealed in CES (on 31.5%) than in LS and ATS (on 20.3% and 18%, respectively). Thus, we
could find significant endothelial dysfunction and cholinergic deficit in CES and LS. In this
case, the roughest changes in NO and cholinergic system, testifying to decrease of synthesis
and elevated inactivation of NO and acetylcholine, were registered in poor outcome of each
stroke subtype, especially on the background of heart diseases, diabetes mellitus,
hypertension, and hypercholesterolemia. Correlation analysis showed that NO level was
straightly proportionally dependent on acetylcholinesterase level. This may indicate decreased
stimulation of endothelial relaxation factor (NO) in stroke. We could find straight correlative
interrelation of deficits of these substances in stroke subtypes, which was stronger in CES
(r=0.79) and LS (r = 0.72) and weaker in ATS (r = 0.68).

Endothelial dysfunction, characterized by endothelial NO reduction, and cholinergic
neuromediation deficit, conditioned by decrease in cholinesterase level in blood serum of
patients at acutest and acute stages of IS, are considered to play the important role in the
development of IS, especially on the background of arterial hypertension and cardiac
pathology. Based on biochemical studies, we could demonstrate a scheme of proposed
pathobiochemical ischemic cascade with inclusion of cholinergic neurotransmission and
endothelial dysfunction in acute ischemic stroke.
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BIOLOGICAL PROPERTIES OF THE NEW COMPOUNDS
SYNTHESIZED FROM TROPOLONE ALKALOIDS
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In laboratory for developing of anticancer drugs of RSCO HM RUz the biological
properties of more than 70 novel compounds derived from tropolone alkaloid colchicine and
colchamine synthesized by introducing of various substituents into tropolone alkaloids
geptadien rings are studied.

Some substances have high antitumor activity and some also radiosensibilizing, several
substances after treatment reduces immunity and hematopoiesis. Also, a number of substances
have shown a higher polyploidy activity, higher than that of colchicine, there are substances
that greatly improve the productivity of the silkworm.

On the basis of toxicity studies, which reduced to 10400 times in comparison with
colchicine, and antitumor activity — howling as in vitro in the NCI, as in vivo on 3 solid
tumors of new derivatives selected 15 new drugs, which are at different stages of study.

Decocine, colhiprite and decovine passed the stage of preclinical studies examined on 7—10
types of animal tumors of needed pharmaco-toxicological research and permission to conduct
clinical trials get for them. K-48, K-42, K-19 are currently on the preclinical stage.

These 6 compounds in 14-360 times are less toxic than colchicine, their anti-tumor effect
is higher than that of colchicine and colhamine 20-70%, and in some cases known cytostatic
agents, including tubulin interactive (taxol, etoposide) used as control.

In the study of the mechanism of action of compounds introduced, it became clear that all
of them have multifunctional action: combine mitotic activity, alkylating action, active
inhibition of topoisomerase I and II, and the ability to overcome multidrug resistance (MDR)
can stimulate the spleen colony-forming units (CFUs), some to drain rate (K-48 to 40—60 units),
this leads to further stimulate hematopoiesis and immunostimulators. All parameters are
present in varying degrees for each substance. Decocine, decovine and K-19 — active
radiosensitizers, their effect is greater than that effect of 5-FU as agents affecting DNA
synthesis and mitosis in M/G2 block phase up to 70%.

Currently decocine is introducing into health care practice for the treatment of 3 tumor
localization (skin cancer, colorectal cancer and cervical cancer) as an anticancer drug to the
radiosensitizing effect. The permission to conduct clinical trials of Colhiprite injection form
for treatment of bladder cancer, and Decovine, for the treatment of lung cancer and other
tumor localization, not only as an anticancer drug, but also the mean reinforcing effects of
radiation.

Extending study of the activity of new drugs 9-th of drugs is conducted. It have shown
high antitumor activity on 3 strains of tumors exceeding 90% for a number of tumors.
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VARIETY OF ANTIMICROBIAL PEPTIDES IN SEEDS
OF THE GARDEN FENNEL FLOWER Nigella sativa
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Study of natural compounds with antimicrobial activity has both a theoretical value for the
study of the molecular components and mechanisms of resistance of plants to pathogens, and
of great practical importance for agriculture and medicine.

For protection against pathogenic microorganisms the plants produce a range of different
proteins that possess by direct antimicrobial activity (AMP)-polypeptides, inhibiting growth,
differentiation, reproduction and/or dissemination of microorganisms (fungi, bacteria and
viruses) that fall to the surface or inside plant tissue.

The purpose of this work was isolation of a number of individual antimicrobial peptides
from the seeds of the garden fennel flower and characterization of them. Nigella sativa L. is
an annual herbaceous plants of the family Ranunculaceae with medicinal properties and is
used in the food industry.

Different types of chromatography methods were identified 6 new individual antimicrobial
peptides, among them: a novel protein with a molecular weight of 9602 Da, called Ns-LTP1,
belonging to the subfamily 9 kDa LTP. Selected protein effectively suppressed the
germination of conidia of the fungus Fusarium oxysporum lesion and Phytophthora infestans
in oomiceta zoosporangia ICsy equal 60 and 115 ug/mL, respectively; two peptides Ns-D1
and Ns-D2 with molecular masses of 5485 Da and 5498Da, belonging to class defensins, and
possess a high degree of homology with the defensins family of Brassicaceae. Defensin Ns-D2
showed the highest antifungal activity against a number of farming pathogens and
antimicrobial activity against a number of micro-organisms pathogenic to human body.

Two peptides Ns-W1 and Ns-W2 with molecular masses of 5143 Da and 5070 Da,
homologous y-purotionins cereal shown the high antifungal and antibacterial activities against
several pathogens.

Ns-G1 peptide with molecular weight 5696 Da contains the 8 cysteine residues. Based on
the definition of partial N-terminal amino acid sequence of the peptide has no homology with
known peptides.

Selected antimicrobial peptides, having a wide spectrum of biological activity can serve as
a vector for creating genetic designs for genetic engineering modification of cotton and other
crops and plants with increased generation of abiotic compounds and be used as antimicrobial
agents against strains of microorganisms and fungi, have resistance traditionally used the
antibiotics and antimicotics.
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Biotransformation of 12 nitroso- derivatives of various heterocyclic amines in organism
has been researched both intact and tumourous animals. Research has shown that
biotransformation of nitrosoamines runs with formation of hydroxyderivatives which have
little or absent electrophilic reactivity to cellular nucleophilic centres. Normal cells become
released from introducted nitrosoamine or/and its metabolites faster in contrast to timorous
cells, in which depositing of preparation has been observed. Notable differences are observed
in qualitative and quantitative spectrum of metabolites, in urine of intact animals mainly
lactam, aminocarboxylic and dicarboxylic acids are detected, as opposed to timorous animal’s
urine where hydroxyderivatives and lactons are dominant.

Detected among the  metabolic  products  N-nitrosopiperidine and  N-
nitrosohexamethylenemine, glutaric, adipic, aminocapronic acids authenticate metabolic
disruption of cyclic N-nitrosoamines ring. According to the research of biotransformation of
chloralkylamine derivative heterocycles of metabolites, metabolic disruption of the ring was
not detected.

Apparently, during metabolic disruption of cyclic N-nitrosoamines ring the specific part
takes electronegative characteristics of N-nitrosogroup.

TABLE. Anticancer Activity of 12 Nitroso-Derivatives of Various Heterocyclic Amines

Growth inhibition of tumors, %

Nen/n | Compound | LDsy, mg/kg | Dose, mg/kg

APD | S-180 | La | KI
1 ) 100 60 75 81 10 20
2 Q 110 60 28 2 - -
3 SN 17 5 28 28 13 -
4 @Q 120 40 2 27 - -
5 - 80 40 20 16 - -
6 @Q 420 150 51 37 - _
7 % 400 150 76 75 20 -
9 OQ 560 300 68 52 18 18
10 C@ 385 100 64 85 16 76
11 Q 150 50 52 60 12 -
12 o 140 60 92 88 30 44
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HYPOTENSIVE AND ANTIOXIDANT ACTIVITIES
OF Crataegus azarolus L. LEAVES EXTRACTS
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Crataegus azarolus L. (Rosaceae), commonly known as “Zaarour” in Algeria, is widely
used as natural remedy for hypertension in folk medicine. In the present study, the
hypotensive effect of methanolic extract (ME) administrated intravenously, was evaluated in
anaesthetized rats using the invasive method of blood pressure recording. Moreover, the
antioxidant potential of methanolic extract (ME) and its fractionated extracts (Chloroform
(ChE), ethyl acetate (EAE) and water (AE)) have been investigated, using four different
established testing systems, namely scavenging activity on 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical, ferrous ion-chelating assay, reducing power assay and [-carotene bleaching
method. The quantification of total polyphenols and flavonoids was determined using Folin—
Chiocalteu reagent and AICl;, respectively.

The results showed that the amount of total polyphenols ranged from 38.25 mg GAE/g of
dry extract to 396.04 mg GAE/g of dry extract, whereas total flavonoids varied from 2.23 mg
QE/g of dry extract to 32.73 mg QE/g of dry extract. Similarly, EAE exhibited the highest
DPPH radical scavenging activity, with ICso value of 0.0062 mg/mL and the highest relative
antioxidant activity in inhibiting linoleic acid/p-carotene coupled oxidation (89.21%). Ferrous
ion chelating capacity assay showed that WE and ME are the most active with ICsy values of
0.572 mg/mL and 0.352 mg/mL respectively. All extracts exhibited a good reducing power
but EAE possessed significantly the strongest effect at 0.1 mg/mL.

The methanolic extract of Crataegus azarolus caused hypotensive effect in anaesthetized
rats. The intravenous administration of extract at a dose range of 0.04 to 12 mg/kg body
weight, produced a 28% fall in the systolic and diastolic blood pressure, in a dose-dependent
manner. Therefore this investigation is useful for clarifying of pharmacological activity of
Crataegus azarolus and present new benefit of this plant in hypertension therapy.
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BIOLOGICAL ACTIVITIES OF FERMENTATIVE EXTRACTS
FROM ENDOPHYTIC FUNGI ISOLATED
FROM Retama raetam (FORSSK.)
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The aim of the present study was to evaluate the antimicrobial and antioxidant activites of
endophytic fungi isolated from branches of Refama raetam (Forssk.) collected during the
winter of 2010 from Bordj Bou Arreridj (Algeria) region. After isolation, a preliminary
screening of the antagonistic activity by dual cultures led to the selection of six isolates
potentially active, the antimicrobial activity of extracts of these latter was tested by the disk
diffusion method and showed inhibitory activity on at least one or more pathogenic
microorganisms, with inhibition zones ranging from 0 to 25 mm for the ethyl acetate extracts
and from 0 to 19 mm for the chloroform extracts. The antioxidant activity of ethyl acetate
extracts was evaluated by [-carotene/linoleic acid method, and results showed inhibition
percentages up to 83% of inhibition obtained with the extract of Penicillium sp. The results of
the present work show that these endophytic fungi could be a promising source of bioactive
compounds, and warrant further study.
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DRUGS AND DRUG DELIVERY SYSTEMS ON THE BASE
OF PLANT PHOSPHOLIPIDS

O. M. Ipatova, A. 1. Archakov
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e-mail: dep-nano@yandex.ru

The development of a new generation of pharmaceuticals-nanopharmaceuticals — provides
both the usage of novel nanomaterials (not existed before) and the application of new
technologies allowing to produce the new pharmaceutical forms from the known substances.
It is known that the new nanopharmaceuticals modify the kinetics, body distribution and
release of associated drugs. These new formulations are distinguished by high efficiency,
bioavailability and absence or decrease of side-effects.

Now it is proved that phosphatidylcholine may act as both a substantive drug and a carrier
for drug delivery. An example of the usage of phospholipid nanoparticles as a drug is
Phosphogliv — the first Russian nanopharmaceutical elaborated in our Institute by the
researchers” group. Phosphogliv has no analogs in the world. The production of both the
capsule and injection forms is based on the unique, nonstandard technology. For the capsules
it is technology that enables obtaining of a dry granulated substance from lipophilic materials.
The injection form of phosphogliv is freeze-dried powder, which when dissolved in water
gives a stable nanoemulsion with particle size 35-40 nm. Phosphogliv has the known
mechanism of action. It can reconstruct the damaged cell membranes and their functional
activity. It acts as a “membrane glue”. Another component of the preparation is the salt of
glycyrrhizic acid possessing antiviral and immunomodulating properties. It induces the
synthesis of y-interferon in the body. Phosphogliv has no side-effects. It demonstrated high
efficiency in the treatment of viral hepatitis, in particular — hepatitis C.

Besides, phosphatidylcholine is known as a antiatherosclerotic remedy due to its property
to activate the reverse cholesterol transport. This activity is suggested to be more pronounced
for phosphatidylcholine nanoformulations, that has to allow their usage as an effective
nanopharmaceuticals for delay of atherosclerosis progression.

In the last 20 years the most significant success was achieved in elaboration of
phospholipid transport systems, phospholipid nanoparticles (micelles, liposomes) that have a
number of preferences as compared with the others, for example — with polymer
nanoparticles. They are non toxic, biodegradable, do not induce allergic reactions.
Phospholipid nanoparticles have high affinity to cell membranes, that allows the delivery of
drug into the cell.

In the laboratory of nanopharmaceuticals in our Institute we have elaborated a transport
system based on phospholipid nanoparticles that are extremely small in size. The diameter of
the particles in our delivery nanosystem is 15-25 nm. The incorporation of a drug,
particularly poorly soluble, into phospholipid nanoparticles sufficiently influences its
bioavailability, distribution across the tissues, binding to blood components. The usage of
phospholipid nanoparticles as the drug delivery system provides the essential decrease of its
therapeutic dosage.

Thus, the usage of new technology approaches opens the prospects in the elaboration of
new drugs (or new drug formulations) and systems of their transport in organism.
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The Juglandaceae, also known as the Walnut Family, is a family of trees, or sometimes
shrubs, in the order Fagales. Various members of this family are native to the Americas,
Eurasia, and Southeast Asia. Walnut tree (Juglans regia L.) is native or naturalized in many
places in Turkey, especially in E. Anatolia [1]. It is cultivated almost throughout Turkey for
its edible fruits (walnuts, in Turkish ‘Ceviz’) and timber. Walnut fruits are rich in
polyunsaturated fatty oils that have been suggested to reduce the risk of heart diseases [2].
Commission E considers aqueous leaf extracts in the treatment of scrofulous diseases, herpes,
eczema and wounds. In Germany, walnut leaf is listed in the Drug Codex approved in the
Commission E monographs and a decoction form for external use is official in the Standard
License monographs. In France, walnut leaf is used topically to treat sunburn, dandruff and
itch-relieving treatment in skin disorders. In India, walnut leaf decoction is used externally as
a wash for malignant sores and pustules [3]. Gas chromatographic-mass spectrometric
analysis coupled with GC-FID and Preparative GC techniques were employed for volatiles
profiling in leaves of Juglans regia. Sesquiterpenes dominated the volatile blend of all
samples. Extracts or essential oils may be alternative sources of mosquito control agents since
they are rich in phytochemicals that potentially suitable for use in biopesticides. Since most
mosquito species spend much of their life cycle in the larval stage, mosquito larvae control is
important. In this perspective, Juglans regia leaf essential oil was investigated against one
day old yellow fever mosquito, Aedes aegypti L. Detailed results will be discussed in the
presentation.

Acknowledgment. This study was supported by USDA, ARS Grant No. 56-6402-1-612
and Deployed War-Fighter Protection (DWFP) Research Program and the U.S. Department of
Defense through the Armed Forces Pest Management Board (AFPMB).
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Biological activity of volatile constituents isolated from essential oils is important. For this
purpose, carrying out compound separation procedure along with activity control allows to
determine and isolate correct active constituents. However, thermal degradation or conversion
situations encountered when handling with heat-sensitive compounds during isolation steps
reveal the need to perform separation work very carefully and sensitively.

In this study, activity guided research — backed isolation work applied in the case study of
ceased activity during the isolation of the compound (responsible for the activity) transformed
due to thermal effects will be discussed. One-step fractionation of the oil and separation of
target constituents were performed using preparative capillary gas chromatography connected
to a preparative fraction collector system. This combination allowed separation and recovery
of sufficient quantities of target compounds with high purity from complex oil matrix.
Separation conditions (column temperature, cooling temperature, flow rate, injection volume,
and cut time) were optimized to achieve the best isolation and successful collection. The
target thermolabile compounds were separated from the oil using a preparative capillary
column in rapid one-step manner with > 95.0% purity.

Acknowledgment. This study was supported by USDA, ARS Grant No. 56-6402-1-612
and Deployed War-Fighter Protection (DWFP) Research Program and the U.S. Department of
Defense through the Armed Forces Pest Management Board (AFPMB).
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In this study, a comparative study of traditional Uighur medicine Capparis spinosa .L
different parts of different solvent extracts in vitro xanthine oxidase inhibitory activity of the
active site, looking for Capparis spinosa L. role of inhibition of xanthine oxidase (XOD).
Xanthine oxidase inhibitory activity was assayed spectrophotometrically under aerobic
conditions determine the Capparis spinosa L. different parts of different solvent extracts
(cyclohexane extract, dichloromethane extract, methanol extract) inhibition of xanthine
oxidase activity.The different solvent extracts of Capparis spinosa L. (fruits, leafs and
flowers) displayed xanthine oxidase inhibitory activity. In 100 mg/mL concentration, the
medicine in three parts (leaves, fruits, flowers) in three different solvent extracts to varying
degrees, for XOD inhibition effect, concentration of 100 ug/mL, leaf cyclohexane extract, leaf
dichloromethane extract, leaf methanol extract, fruit cyclohexane extract, fruit
dichloromethane extract, fruit methanol extract, flower methanol extract inhibits the rate of
more than 50%; concentration of 50 ug/mL, three different extracts showed inhibition and
which three extracts exhibited higher than 50% inhibition rate; at the concentration of 25
ug/mL, one extract xanthine oxidase inhibitory activity higher than 50%; while eight extracts
presented activity at 10 ug/mL, with none having greater than 50% inhibition. The most three
active extracts were the leaf methanol extract, fruit dichloromethane extract, fruit methanol
extract with 1Csy value of (15.82 ug/mL, 35.17 ug/mL, 39.3 ug/mL, respectively). The ICsg
value of allopurinol used, as the standard was 6.33 ug/mL. These results suggest that the use
of Capparis spinosa L. for the treatment of gout could be attributed to its xanthine oxidase
inhibitory activity.

TABLE 1. In vitro Xanthine Oxidase Inhibitory Activity of the Extractions of Capparis spinosa L. (x  s)

Plal.lt Extract Yield, % Inhibition at different concentrations (%, x £ s), ug/mL 1Csp, ug/mL
species 10 25 50 100
Cyclohexane 0.55 - - - -
Root Dichloromethane 0.51 0.65%0.29 2.12£0.36 351+0.16 6.86+£0.16 -
Methanol 3.73 324+1.77 12.05+1.11 16.61 £ 0.36 20.78 £0.22 -
Cyclohexane 0.3 - - - - -
Stem Dichloromethane 0.25 - - - - -
Methanol 431 - - - - -
Cyclohexane 1.55 4.50 +0.46 18.78£0.23 | 38.49£0.66 | 67.52%£0.63 64.29
Leaf Dichloromethane 8.25 13.32+£0.58 | 23.72+0.33 33.83+£0.18 | 77.67+0.33 54.26
Methanol 6.17 20.86+0.16 | 2476 +£1.30 | 66.78+0.29 | 81.45+0.79 35.17
Cyclohexane 2.49 - - - - -
Flower Dichloromethane 3.01 - - - - -
Methanol 37.3 - 14.17+£0.72 | 39.83+0.18 | 50.79£0.21 68.59
Cyclohexane 4.88 7.38 £0.96 21£0.80 37.88£0.15 | 64.81+0.17 66.95
Fruit Dichloromethane 1.41 16.67 £0.43 28.95+0.95 57.26 £ 0.64 79.66 £ 0.33 39.3
Methanol 9.41 40.79£1.12 | 54.43+0.19 | 80.60+0.44 | 85.38+0.62 15.82
Allopurinol - 63.26£0.83 | 73.67+0.49 | 83.74£0.25 | 92.89+0.09 6.33
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Previous reports on the essential oils of C. coronarium showed variation from plant
material originating from different geographical locations. Camphor, o-pinene, B-pinene,
lyratyl acetate, trans-chrysanthenyl acetate, trans-chrysanthenyl isovalarate, cis-chrysanthenyl
acetate, camphene, bornyl acetate, myrcene, o-bisabolol, -farnesene and palmitic acid were
previously reported as main components of C. coronarium oils [1-6]. In the present
investigation, we report on essential oil composition of C. coranarium from three different
geographical locations in Cyprus as well as their biological activities (PRAP, DPPH,
Phytotoxicity and Insecticidal). The plant materials were collected during the flowering
period (Feb.—Mar./2012) from Lefkose (Nicosia), Salamis, and Degirmenlik. In the
investigated essential oils from three different locations 34-31 components were identified
representing 86.2 £ 0.7% — 93.8 £ 0.0% (n = 3) of the oils. All of the investigated oils
presented similar main components with varying amounts. Camphor 25.2 £ 0.1% — 9.1 £
0.3%, santolinatriene 21.7 £ 0.1% — 3.6 £ 0.1%, yomogi alcohol 12.6 + 0.1% — 3.6 + 0.1%,
cis-chrysanthenyl acetate 10.7 = 0.1% — 6.8 £ 0.1% and bornyl acetate 11.0 + 0.5% — 5.7 £
0.0% were identified as the main components of the oils. Highest DPPH scavenging and
PRAP activity was observed for the oil of Lefkose sample (49.59 + 0.19 (n = 5) and 812.77
4.34 (n = 5)) at 10 mg/mL concentration. However when compared with positive controls at
the same concentration this oil showed low DPPH scavenging activity but considerably high
PRAP activity. Highest L. minor phytotoxic activity was observed for the oil obtained from
Salamis when number of fronds were taken account in growth inhibition calculation
(100.0%). Highest insecticidal activity was observed for Lefkoroe sample which afforded
97.82 + 1.79% mortality against Sitophilus granarius in fumigant toxicity assay at 10% (v/v)
concentration. Salamis and Degirmenlik oils also presented high activity ranging between
87.94 + 0.32% — 87.82 £ 0.09% at the same concentration.
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Plant polysaccharides, having a broad set of practically useful physical, chemical and
technological properties, as well as its own biological activity, are promising to modify the
properties of known physiologically active substances. In recent years, based on
polysaccharides have developed so called Drug Delivery Systems (DDS).

This paper deals with the development of DDS based on the known anthelmintic drugs
(Medamin, Albendazole, Fenbendazole, Fenasal, Azinox) with the involvement of following
polysaccharides — Pectin, Arabinogalactan, Hydroxyethyl starch (HES) etc. The resulting new
anthelmintic drugs had not only increased activity against intestinal Nematodes., but also
showed a new range of action against larval Echinococcus. For this technology was used the
way of mechanochemical modification of poor soluble substances with water-soluble
polymers. It is known that substances of a.m.drugs are poor soluble or not soluble in water
and physiologically active solutions (for example, gastric juice).

Taking into the consideration that the activity of drugs is largely determined by their
solubility and bioavailability, we have been tasked to increase the water solubility of these
drugs in highly stressed joint machining of substances and various types of polymers
(polysaccharides, synthetic and plant polymers). In this case, products were obtained, which
are called as supramolecular complexes. These complexes have not only considerably
increased water solubility and dispersion (formation of nano-sized particles) but higher
anthelmintic activity as compared with known preparations. In addition, newly obtained
complex (“Medapec” by name) has a new type of activity — it can be used against
Echinococcosis granulosis when tested in vivo. Such properties of this complex suggest the
formation of nano-sized anthelmintic DDS.

This technology of mechanochemical modification of anthelmintic drugs is universal and
acceptable to search of effective drugs in a number of other organic compounds with poor
water solubility (for example, cancer drugs etc.).
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TURKISH ROSE PRODUCTS: CHEMISTRY AND PROPERTIES
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R. damascena is widely accepted to have originated from the hybridization of R. gallica L.
and R. Phoenicia Boiss., both of which grow wild in Anatolia. Rosa species have been
recorded in the Flora of Turkey.

Rose oil is produced in Turkey and Bulgaria by hydrodistillation of the fresh flowers of
Rosadamascena Miller (Damask rose). Oil is generally obtained in 0.02% yield and the
aqueous distillate which in left out of distillation is used and sold as rose water.

Rose concrete is obtained by extracting fresh roses with n-hexane. Removal of hexane
leaves highly fragrant solid extract. When rose concrete is extracted with ethanol and cold-
filtered upon evaporation of ethanol under vacuum, the dark liquid obtained is rose absolute.

Results of analysis of Turkish rose oil for a period of 22 years will be given and the main
odorous components characterising the Turkish rose oil will be indicated.
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The genus Tanacetum L. (Emend. Briq.) (A4steraceae) consists of approximately 160
species worldwide and is represented by 45 species in the flora of Turkey. Tanacetum
parthenium (L.) Schultz Bip., a well-known medicinal species, has anti-inflammatory, anti-
ulcerogenic and anti-migraine activities due to its parthenolide content. As part of our
ongoing investigation of Tanacetum species growing in Turkey, we have explored
parthenolide content, anti-cholinesterase and anti-oxidant activities of the extracts of several
Tanacetum species.

The extracts obtained from the different parts of various Tanacetum species were tested for
their inhibitory activity against acetylcholinesterase (AChE) and butyrylcholinesterase
(BChE), the key enzymes in pathogenesis of Alzheimer’s disease, using microplate assay.
Antioxidant activity of the extracts was tested using DPPH radical scavenging activity and
ferrous ion-chelating capacity assays. Most of the extracts displayed a remarkable AChE
inhibition where the leaf of 7. argenteum subsp. flabellifolium had the highest inhibition
(96.68 £ 0.35%). The extracts had moderate inhibition towards BChE, in which the stem of 7.
argyrophyllum var. argyrophyllum showed the best inhibition (63.81 £ 3.64%). In contrast to
the low level of DPPH scavenging activity observed with the extracts of Tanacetum species,
most of them showed significant ferric ion-chelating capacity. Total flavonoid content of the
extracts was determined spectrophotometrically. Parthenolide, a sesquiterpene lactone, was
quantified in these taxa by LC-MS and the leaf of T. argenteum subsp. argenteum possessed
the highest parthenolide amount (2.261 + 0.002%)).
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Erectile dysfunction is a serious disease, as a rule associated with psychological and
hormonal problems. In the experimental conditions, erectile dysfunction is modeled in rodents
(rats, mice). There are two approaches to study erectile dysfunction: firstly, implant special
devices into penis cavernous bodies to register local blood flow in them and extrapolate the data
on the sexual behavior; secondly, to study all form of male sexual behavior activated by
receptive female after its special preparing (gonadectomised female treated with estradiol 50
ug/rat 48 h before and progesterone 0.5 mg/rat 4 h before testing). A number of mounting the
female, intromissions (vaginal penetration) and ejaculations as well as the frequency and
latency of them are registered during 20 min test interval. In order to correct erectile
dysfunction, a lot of drugs are used: yohimbine (alkaloid from Corynanthus yohimbe tree;
antagonist of alpha-2-adrenoreceptors); stimulants of the spinal cord functions (Strichninum,
Securininum); anticholinesterase inhibitors (Physostigmine, Pyridostigmine, Aminostigmine,
Proserinum); phosphodiestherase V inhibitors (Sildenafil — Viagra, Mirodenafil, and analogs);
dopamine agonists (Apomorphine, Amphetamine, Cocaine); prostaglandine derivatives
(Alprostadil — Caverject, Mews, and analogs); plant adaptogens (drugs from Radix Ginseng,
Ginsana, Bioginsengum, Extractum Eleutherococci fluidum, Fructus Schizandrae, Extractum
Phodiolae fluidum, Tinctura Echinopanacis, Tinctura Araliae, Tinctura Sterculiae, Extractum
Leuzeae fluidum, Ectistenum, Saparalum etc); metabolic protectors (Metaprot, Hypoxen, etc).
The purpose of the present work was to study specific activity of food supplement Evaradix
positioned as a tool to correct erectile dysfunction. Food supplement Evaradix was registered in
Russia by RIA Panda Company as an additional source of vitamins B¢, Bi, and folium acid,
source of quercetine, indol-3-carbinol and panaxosides contained L-arginine, yohimbine and
cumarines. The main active component of food supplement Evaradix is biomass of Epimedium
macrosepalum and Cnidium monnieri plant cells which are produced by biotechlological
method of plant cell cultures in bioreactors. Food supplement Evaradix are recommended for
sexual and mental health support for males with erectile dysfunction and other sexual problems.
Evaradix (6 mL/kg) and Mirodenafil (5 mg/kg), a drug of comparison, were administered to rats
within 13 days with food. The sexual behavior was registered before administration of drugs, on
7™ and 13" days of administration and on 7-10" day after withdrawal of them. Both Evaradix
and Mirodenafil enhanced the frequency of ejaculations, shorted the latencies of mountings,
intromissions and ejaculations as well as interejaculations interval. There was the difference in
actions of drugs: Evaradix acted as a rule on 7" day of administration (earlier), but Mirodenafil
did on 13" day of administration. Besides, there was a period of postaction (7—10 days) after a
course of Evaradix, whereas it was not registered after administration of Mirodenafil. Both
drugs (Evaradix and Mirodenafil) increased dopamine, noradrenaline and serotonin
concentrations in hypothalamus, hippocampus and amygdala and recovered the reduced indices
of neurotransmitters levels in gonadectomised rats, did not effect on the blood contents of
testosterone, luteinizing and follicule stimulating hormones both in intact and gonadectomised
rats (Evaradix slightly increased testosterone level in intact rats). Therefore, the mechanism of
Evaradix action involves the direct stimulation of sexual behavior, increase of dopamine in
emotiogenic structures of the brain, normalization of testosterone concentrations in
gonadectomised animals as well as switching on the positive feedback of neural and hormonal
connections. So, Evaradix can be used as a tool to correct the erectile dysfunction in men.
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Recent research revealed the high antioxidant properties of lycopene that is the bright red
pigment of carotenoid group of plants. A rich source of lycopene is the fruits of Lycopersicon
esculentum (tomato edible, Solanaceae family). While the chemical composition of fruit pulp
has been studied, there is no data on the lipid composition of tomato peel.

We investigated the neutral lipids (NL) of ripe tomato fruit peel cultivated in the soil (I)
and greenhouse (II) in the Tashkent region’s conditions.

Peel was separated from the fruit by hand and air-dried to 6.5% of residual moisture and
then sifted with the mesh size of 0.5 mm. Lipids were extracted from peel by petrol (bp 75-80°C).
Yield of lipids was 1.25% (I) and 1.22% (II).

According to photoelectric colorimetry results, the content of carotenoids in the peel
extract [ was 3.7%, and in the peel II — 3.2%. To determine the NL composition, extracts were
separated by means of CC on silica gel using petrol with 0—50% diethyl ether. The obtained
fractions were re-chromatographed by means of TLC with silica gel in the typical solvents
systems. Lipids were identified by comparison with model compounds, specific reagents and
by chemical reactions.

In the neutral lipids (NL) of tomato peel I and II we identified the following classes:
hydrocarbons, B-carotene, lycopene, esters of fatty acids with aliphatic and cyclic alcohols,
triacylglycerols, free fatty acids, fatty alkanols, triterpenols, sterols, xanthophylls and
unidentified components.

The extracts 1 and II were hydrolyzed with 10% alcoholic solution of alkali, the
unsaponifiable substances were isolated with yields 0.3 and 0.4% of peel weight. According
to photoelectric colorimetry results, the unsaponifiables I and II contained 9.0% (I) and 9.3%
(IT) of carotenoids enriched in lycopene (77-76%).

Composition of fatty acids isolated from extracts of peel I and II was determined by GLC-
method, using the Agilent Technologies 6890N chromatograph with a flame ionization
detector and capillary column HP-5 (Table).

TABLE. Compositions of Fatty Acids of Tomato Peel Extracts I and II

Extract Fatty acid, % from mass
10:0-14:0 | 16:0 | 16:1 | 18:0 | 18:1,18:3 | 18:2 -6 | 20:0-24:0 | I, . FA | S, FA
i 43 487 0.7 8.1 8.9 275 1.8 62.9 37.1
1 8.6 467 2.5 9.4 10.1 20.7 2.0 66.7 33.3

Thus, content and qualitative composition of neutral lipids of tomato peel cultivated in the
soil and in the greenhouse differ each from other. Fatty acids of the sample 1 (in the soil) have
a higher content of ®-6 18:2 than those of sample II (in the greenhouse).
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LIPIDS OF Onosma irrigans FRUITS

N. K. Yuldasheva, N. T. Ul’chenko, A. I. Glushenkova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: nigorayuldasheva@rambler.ru

Onosma irrigans (M. Pop. ex Paul) is perennial, endemic herbaceous plant belongs to
Boraginaceae family. Ten species of the Onosma genus in the Flora of Uzbekistan are
described. This plant is endemic one and it is extended in Tyan-Shan and Pamir-Alayi
regions.

We studied lipids of the O. irrigans fruits, collected in the Djizak district. Free lipids
(or neutral lipids NL) from the ground fruits were isolated by infusing with extractionic
benzene (t, 72—-85°C) three time in the 8 of o’clock every time at the indoor temperature.
From depriving fat material the connected lipids were isolated by chloroform methanolic
mixture (2:1). Yield of NL was 19.4%, and the connected lipids — 0.85% from mass of the
fruits.

Photoelectrocolorimetric method allowed to establish, that connected lipids contain 498.6
mg% of chlorophyllic pigments. The connected lipids were separated into NL, glycolipids
(GL) and phospholipids (PL), using column chromatography on silica gel, NL were eluted by
chloroform, GL — acetone and PL — methanol. Yields of them were % — 0.35; 0.26 and 0.24
accordingly. ATLC on the silicagel of NL, GL and PL of O. irrigans fruits showed, that NL
contain triacylglycerols (as the main class), hydrocarbons, carotinoides, free fatty acids,
aliphatic alcohols, tocoferols, triterpenols and sterols. GL contain as the principal component
sterilglycosides, besides they contain digalactosil- and monogalactosildiacylglycerides, ether
of sterilglycosides. Among of the classes of PL phosphatidilcholines are predominated,
besides phosphatidilethanolamines, phospatidilinosites and phospatidic acids are presented.
We used universallic systems of dissolvents, model substances and qualitative reactions. After
alkaline hydrolysis of NL, GL and PL from them fatty acids were isolated, and they as methyl
ethers were analyzed by GLC with the instrument Agilent Technologies 6890 N with
flamingionization detector using capillary column length 30 m and unpolar phase HP — 5 at
the temperature from 150 to 250°C, gas-float was helium.

Compositions of fatty acids are given in the Table.

TABLE 1. Composition Fatty Acids at NL, GL and PL of Onosma irrigans Fruit

. 10:0— 18:1— 20:0— | 20:1-

Lipid 140 16:0 | 16:1 | 18:0 18:3 18:2 | r18:3 | 18:4 24:0 | 24:1 Zoat | Zunsat
NL 0.3 8.5 0.3 2.8 48.7 22.4 8.1 7.0 0.1 1.8 11.7 883
GL 2.9 24.7 - 5.4 36.3 19.4 3.3 5.7 1.2 1.1 342 658
PL 0.4 25.4 0.2 6.4 28.5 29.3 1.8 6.1 0.9 1.0 33.1 669

From data of these we can see, that polyunsaturated fatty acids, which are characteristic for
the Boraginacea family — 18;3 (6,9,12) or 18;3-w-6, and 18;4 (6,9,12,15) are presented in the
all classes of this lipids, but they little are predominated in the NL.

Lipids of O. irrigans fruits are studied at first.
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CHEMICAL STUDY OF SEEDS OF Gossypium hirsutum
NEW SORTS

N. K. Yuldasheva, S. D. Gusakova, A. 1. Glushenkova,
G. E. Orazbayeva, Ja. A. Babaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: s.gusakova2004@mail.ru

Selectionists of Uzbekistan continue works on the creation of the new sorts of cotton
Gossypium hirsutum L. with improved properties of the seeds and fiber.

We studied oil content, fatty acid composition, yield and fiber length of new cotton sorts S-
8292 and "Charos". Sort S-8292 was obtained from hybridic combination of L-59 X L-9 by
repeated individual selection on Verticillium dahliae Kleb. infection background. Sort
"Charos" was obtained using repeated individual selection by intra- and interspecific
hybridization of hybrid combination (F1 (SBE-25, 2 (Mexico) x S-9072) x S-9072. Results
are shown in the Table 1.

TABLE 1. Indicators of Seeds and Fiber of New Sorts of Cotton Gossypium hirsutum

Sort | Weight of 1000 seeds, g | Oil content, % | Yield of fiber, % | Length of fiber, mm
S-8292 124.0-125.0 20.6 36.5-37.5 33.2-335
"Charos" 105.0-106.0 20.8 38.0-38.5 33.0-34.0

Fatty acid composition of oil, isolated from seeds is determined by GLC on the Agilent
Technologies 6890N chromatograph with a flame ionization detector, capillary column HP-5
(30 m x 0.32 mm, the thickness of the stationary phase, 0.25 mm), carrier gas-helium,
temperature programming from 150°C to 270°C. Compositions of fatty acids are presented in
the Table 2.

TABLE 2. Fatty Acid Composition of Seed Oil of New Sorts of Cotton

Sort | 14:0 [ 16:0 | 16:1 [ 17:0 [ 18:0 | 18:1 [ 18:2 [ 20:0 [ 22:0 | =, S unsat
S-8292 12 274 07 01 22 175 506 02 01 312 688
"Charos" 13 296 08 01 23 183 472 03 0.1 337 663

Thus S-8292 sort compared to "Charos" has a lower yield and fibre length, but it has large
mass of seeds with comparable oil content in their and higher (3.4%) content of biologically
active omega-6 linoleic acid.
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STRUCTURE OF KOPSININE

Sh. M. Adizov, B. Tashkhodjaev, P. Kh. Yuldashev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: adizovshahobiddin@yahoo.com

Indole alkaloid kopsinine with analeptic pharmacological properties [1] is isolated from the
plant Vinca erecta, the structure and stereochemistry of which was thoroughly studied [2].
The absolute configuration of kopsinine (1) have established by the X-ray analysis, for which
also hydrobromide crystals were obtained and studied (2).

Kopsinine (1) Kopsinine dibromide (2)

Asymmetric centers of alkaloid (according Flack parameter (0.02 (4) 2) have the following
meanings: 2R, 5R, 6S, 7R, 14R. Protonated N4 atom in the molecule 2 accepts the R-configuration.

The molecular structure of the base and salts kopsinine is identical despite of deprotonation
N1 and N4 atoms of the salt, which indicates rigidity of heterocyclic skeleton. Five-membered
ring in the indoline nucleus takes 2a-envelope, and the other five-membered heterocyclic ring
has 4f3-envelope conformation. Six-membered rings adopt the conformation of a bath - and
heterocyclic—armchairs.

Crystals of 1 were found as monohydrate containing water molecules in a 1:1 ratio. In the
crystal, the H atom of the water molecule is H-bonded to the atom N4. The second H atom of
water bound by weak H-bond with the carbonyl group of converted alkaloid molecule.

In the crystal of 2 protonation of both N1 and N4 nitrogen atoms observed. One of Br
atoms bounds to protonated N4 nitrogen, and second Br atom - to NH,-group.

REFERENCES

1. A. G. Kurmukov, U. B. Zakirov, Alkaloids and Preparations of Medicinal Herbs, Tbn
Sina, Tashkent, 1992
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N-DIMETHYLETHANOLAMINE AND ISATROPIC ACID ESTER

I. I. Ohunov, S. F. Aripova, O. Abdilalimov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: salima aripova@mail.ru

It is known that tropane alkaloids of Solanaceae family have a high physiological activity,
and some of them are used in medicine as useful medicinals. For example, atropine,
hyosyamine, scopolamine are main alkaloids of Solanaceae family plants, however dimeric
tropane bases separated from species of this family (Datura stramonium, D. inoxia,
Physochlaina alaica etc.) in minor amounts displayed interesting pharmacological properties.
Thus, o- and B-belladonnins and a- and B-scopodonnins are isolated from these plants, and a
number of derivatives of practical interest were synthesized.

Continuing this works, we synthesized compound 1 on the base of isatropic acid obtained
by hydrolysis of a mixture of a- and B-belladonnins formed during pyrolysis of available
alkaloids atropine and N-dimethylethanolamine. From the resulting dl-isatropic acid with
melting point 208-209°C by reaction with thionyl chloride the dichloroanhyidride was
synthesized, which further was estherified with N-dimethylethanolamine in the presence of
triethylamine in toluene. The reaction product, m.p. 186—187°C has the structure 1 and the
following spectral characteristics. IR spectrum (cm '): 1730, 1600, 1500. Mass spectrum
(m/z): 438 (M), 367 (M —71)", 322 M — 116)", 252 (M — 176)", 71. Peak of ion with m/z 367
corresponds to the separation of -CH,-CH,-N(CH3), group from the molecular ion, peak of
ion at m/z 322 corresponds to the loss of CO-O-CH,-CH,-N(CHj3),-group by M, peak of ion
with m/z 252 formed by splitting of two -O-CH, -CH,-N(CH3), group fragments from M.
Peak of ion at m/z 71 is splinter fragment of -CH,-CH,-N (CHs), group. Reaction of
compound 1 to methyl iodide gives diiodomethylate soluble in water.

O O

_ 7 CH3
COOH(CI) C_O_CHZ_CHZ_N\CH
/CH3 }
+ 2 HO—CHz—CHz—N\ —_—
CHj 0
_ 7 CH3
H COOH(CI) H C_O_CHZ_CHZ_N\CH3

1
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WATER SOLUBLE NITROGEN-CONTAINING COMPOUNDS
OF Crambe GENUS

L. 1. Ohunoy, S. F. Aripova, L. G. Mejlumyan, U. V. Umarhonova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan, e-mail: salima_aripova@mail.ru

Crambe orientalis Butk. et Majlun. and C. kotschyana Boiss. are the endemic perennial
herbs of Cruciferae family are widespread in Uzbekistan. For the first time, we studied
alkaloids and their low molecular metabolites of these species. The existence of alkaloids in
these species was established for the first time.

The chloroform fraction of alkaloids from the alcoholic extract of the aerial parts and roots
of two Crambe species were separated according to their solubility in various organic
solvents. Using column chromatography on silica gel the sulfur-containing alkaloids goitrin
and goitridin, as well as N-(2-benzimidazolyl)-O-ethylcarbamate known from the literature
had been isolated.

Following these studies, an aqueous-alkaline solution left after separation of total
alkaloids, in which the nitrogen-containing compounds presented, were assayed for amino
acid content.

It is known that some species accumulate free amino acids that are typical for this species.
Determination of free and bound amino acids is widely used in the study of individual stages
of nitrogen metabolism and study of nutritional value of plants.

In connection with the abovementioned, we made the separation and quantitative
determination of protein in aqueous-alkaline solution. The solution contained 8% of protein.
Free and bound amino acids were determined on amino acid analyzer T339. Bound amino
acids were determined after acid hydrolysis by 5,7-N hydrochloric acid at 110°C for 24 h
under vacuum. It was established that bounded amino acids are prevailed. Amino acid
composition of the protein isolated from Crambe contained essential amino acids—valine,
threonine, isoleucine, leucine, lysine, phenylalanine, histidine, arginine. The replaceable
amino acid content in the protein is balanced too.

We used HPLC method to determine the molecular weight of the isolated protein. The
molecular weight was determined by constructing a calibration curve using the dependence of
protein molecular weight logarithm from the retention volume. It was established that the
molecular weight of the protein (peptide) is 10 kD.
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INFLUENCE OF COTTON SEED GRADE OF QUALITY
ON THE COMPOSITION OF SOAPSTOK

Sh. Sh. Hasanov, Sh. K. Hidoyatova, B. K. Hamdamov, S. D. Gusakova
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of Sciences of the Republic of Uzbekistan, e-mail: s.gusakova2004@mail.ru

Cotton soapstok is a great waste of rubbish which comes into being in the process of raw
cotton oil recycling. Rising effect of its recycling and widening sphere of using the soapstok
in agriculture is an important problem in the oil branch. Its decision is being retained because
of lack of information on components of this waste.

The facts on influence of quality of cotton seed on chemical composition of soapstok are
not much enough, that’s why this research is being remained actual.

We analyzed the composition of soapstok appeared during the chemical fining of of oil.
Oil obtained by recycling of mixture of average grade and high grade cotton seed of selection
sort “Bukhara-8” at the factory “Karshi yog” ekstraktsiya”.

Total oil (TO) and neutral oil (NO) are isolated from the soapstok by the famous methods
with yields of 18.2 and 2.5% accordingly. In order to determine the composition of oils the
samples were separated by TLC on silica gel using petrol (72—78°C) — diethyl ether (8:2). In
TO and NO accordingly (% from weight); hydrocarbons (2.7 and 5.8); triacylglycerols (TAG,
49.5 and 30.1); free fatty acids (FFA, 27.6 and 31.2); triterpenols and sterols (9.0 and 21.9);
polar components (11.2 and 11.0) were identified.

Composition of fatty acids isolated from TO, NO, TAG and FFA was determined by
GLC-method, using the Agilent Technologies 6890N chromatograph with a flame ionization
detector and capillary column HP-5 (Table).

Fatty acids, % from mass
Oil, 14:0 200
Class of lipid 15:0 16:0 16:1 18:0 18:1 18:2 o at 2 unsat
22:0 sat. ‘unsat.
17:0
Total oil:

TAG 1.6 32.5 0.9 2.9 20.6 41.2 0.3 37.3 62.7
FFA 1.5 354 0.7 3.0 22.7 36.3 04 40.3 59.7

Neutral oil:
TAG 1.9 26.3 0.9 2.6 19.3 48.4 0.6 31.3 68.7
FFA 1.1 16.6 1.0 1.5 24.3 55.5 - 19.2 80.8

So, the investigated soapstok obtained from the oil of average grade and high grade cotton
seed of “Bukhara-8” sort is characterized by low contents of TO and NO, NO of this soapstok
is enriched by sterols and triterpenols (22%), while 55% free fatty acids of NO consists of ®-6
18:2 (linoleic) acid.
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DESIGNING OF RECOMBINANT PLASMID DNA
PpYES2/CT-PreS2-S, ENCODING PRES2-S REGION
OF THE HUMAN HEPATITIS B VIRUS
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D. R. Mansurov, Sh. S. Azimova
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Academy of Sciences of the Republic of Uzbekistan, e-mail: sasmakov@web.de

The recombinant plasmid DNA containing rDNA M-HBsAg of human hepatitis B virus
was designed. The recombinant plasmid DNA is created on the basis of high copy replication
vector pYES2/CT, which designed for expression of recombinant proteins in Saccharomyces
cerevisiae, containing the following elements (genes): GALI promoter, polyhistidine (6xHis)
tag, URA3 auxotrophic marker for selection of yeast transformants and Ampicillin resistance
gene for selection in E. coli. For cloning, in accordance with the physical map, the vector
pYES2/CT, as well as the previously obtained plasmid for baculovirus expression system
pBacPAKS8-polh-preS2-S containing this gene were digested by EcoRI and Notl.

As a result the preS2-S fragment (by elution) and pYES2/CT vector with complementary
"sticky" ends were obtained. After ligation in molar ratio of 1:10 (vector: insert) using the T4
DNA-ligase, the obtained plasmid was transformed into E. coli NEB-5c.

Identification of the recombinant clones was carried out using PCR and restriction
analysis.

This plasmid DNA may be used for expression in yeast the recombinant M-HBsAg
encoded by the preS2-S region of human hepatitis B virus.
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QUANTITATIVE DETERMINATION OF FLAVONOIDS
IN AERIAL PART OF Glycyrrhiza glabra

M. A. Mamathanova, B. A. Abdurakhmanov, G. B. Sotimoyv,
A. U. Mamathanov, R. M. Khalilov
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of Sciences of the Republic of Uzbekistan, e-mail: dr.Sotimov@mail.ru

The aerial part of Glycyrrhiza glabra contains saponins, tannins, flavonoids, essential oils,
sugars, pigments and other substances. This opens up prospects for the use in medicine herb
of Glycyrrhiza glabra as a possible raw material for the creation of anti-inflammatory,
antispasmodic, anti-viral action agents.

Previously, when studying the pharmacological properties of flavonoids, isolated from the
aerial parts of Glycyrrhiza glabra, is set that is inherent in them an anti-inflammatory action
[1].

Glycyrrhiza glabra grows in floodplains Amu Darya, Syr Darya and Zarafshan in
Uzbekistan, as well as on the banks of its tributaries, and it forms almost pure liquorice
bushes [2]. Despite this, the dynamics of the accumulation of flavonoids in the aerial parts of
the plant, depending on the location of growth is still poorly understood.

In order to create medical preparation with anti-inflammatory action on the basis of
licorice flavonoids were analyzed raw materials harvested in different regions of Uzbekistan
in 2011 and 2012.

Quantitative determination of flavonoids in alcoholic extract of aerial parts of Glycyrrhiza
glabra was performed by spectrophotometer method. The absorbance of the test solution was
measured on spectrophotometer at a wavelength of 292 nm. The absorbance of the reference
solution of pinocembrin was measured in parallel [3].

Thus, on the basis of the obtained results showed that the content of flavonoids in the
samples of raw materials harvested in 2011 in the Syrdarya region was 0.95%. Also found
that in the aerial parts of Glycyrrhiza glabra, harvested in 2012, the flavonoid content varies
from 1% to 3% depending on the place of growth.

REFERENCES
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OF Ammotamnus lehmannii
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Nowadays at the Institute of the Chemistry of Plant Substances on the base of flavanoids
from Ammotamnus lehmannii researches for develop of new medical preparation for
treatments of disease of liver are continued.

For the reason undertaking the efficient extraction were studied parameters, influencing
upon yield of flavanoids from roots of Ammotamnus lehmanni such as selection solvents and
crushed of the raw materials.

Results of investigations have shown that the optimal solvents for extraction of raw
material with a high yield of flavanoids are methanol and ethanol with concentration not less
than 90%. Also it was established, for extraction of the sum flavonoids are recommends used
crushed raw material with sizes of particles 2—6 mm.

For choice of the optimal methods of extractions of flavanoids from roots of Ammotamnus
lehmanni were considered such methods as maceration, maceration with mix, extraction by
Sokslet method and battery way of extraction.

As a result called on experience is revealed that when undertaking the extraction by
maceration method with mix grows shorter time, necessities for extractions of raw materials,
however, hydromodul of process increases in 2 times nearly. But this in turn brings for
increase the consuption of solvents (ethyl alcohol).

At extractions of raw materials by battery way and by Sokslet method hydromodul and
time of the process of extraction grew shorter in 3—4 times in contrast with extraction by
maceration method.

The results have also shown that yield of flavanoids greatly does not change from chosen
way of extraction. Considering consumption of used solvent, and time, necessities for
extraction, are offered battery way and extraction by Sokslet method.
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ALKYLATION OF THIOPHENE ANALOGIES
OF QUINAZOLIN-4-ONES IN INTERPHASE
CATALYSIS CONDITIONS

L. S. Ortikov, B. Zh. Elmuradov, T. T. Dustmukhamedov,
Kh. M. Shakhidoyatov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
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Pyrimidine moiety is part of many natural (alkaloids, nucleic acids) and synthetic (furo-,
thieno-, pyridopyrimidin-4-ones) compounds. There are many biologically active substances,
which recommended for application in medicine and agriculture [1-3].

Pyrimidin-4-ones, condensed with thiophene ring (thieno[2,3-d]pyrimidin-4-ones) are
plural reactivity heterocyclic compounds. For example, 2-o0xo0-5,6-dimethylthieno[2,3-
d]pyrimidin-4-one (1) has some reactionary centers: nitrogen atoms (N1, N3), carbonyl
groups at C-2 and C-4, methyl groups at position 5, 6.

In order to determine the influence of the temperature and the nature of alkylating agents
and solvents we have studied the alkylation of 2-0x0-5,6-dimethylthieno [2,3-d]pyrimidin-4-
one (1) with methyl iodide and benzylchloride in absence and presence of interphase
catalysts:

0 o) 0
H;C H;C H;C
N—CH; 5 cp,1 3N—H 5, gyl N—CH,C¢Hs
- A e,
s >N o TBAB >N TBAB s N0
H3C | H;C | H3C |
2 CH; 1 H 3 CH,CgHs

Reactions were carried out in interphase catalysis (IPC) conditions in the presence of
TBAB (C¢H¢/H,O) at 55-60°C and corresponding 2-oxo-1,3-dimethyl(dibenzyl)-5,6-
dimethylthieno[2,3-d]pyrimidin-4-ones (2, 3) were synthesized in yields 61-75%. It is
necessary to emphasize, that at absence of the interphase catalyst the reaction products are

formed in low yields.
These compounds (2, 3) will be used as synthones for investigations of electrophylic

ipso-substitution reactions.
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Tricyclic quinazoline alkaloids represent the certain practical interest as well as some of
them have found wide application in medical practice [1, 2]. Thioanalogues of these
compounds are also interest from the theoretical point of view for comparison of their
reactionary ability with oxygen analogues — corresponding quinazolin-4-ones.

Previously mackinazolinone (1) was isolated from plant [3], and its reactions with various
electrophylic reagents were investigated [2, 4].

Recently it is revealed by us, that at interaction of mackinazolinone (1) to phosphorus
pentasulphide mackinazolinethione (2) is formed, which exclusively turns in o-
hydroxymethylidene-mackinazolinethione (3) under action of Vilsmeier-Haack reagent
(POCIl3-DMF) [5]. It has been shown, that the oxygen analogue of compound 3 is in stable
enaminoaldehyde form (4). Formylation of compound 2 can proceed with formation of
isomers — iminoenol (3a), enaminoaldehyde (3b) and iminoaldehyde (3¢) forms which may
be in the following resonance forms:

;e 4@*@ ses

2
CHOH H HC=O0

d@ Q@p @@ C@

Formation of intramolecular hydrogen bonds in iminoenol isomer (3a) leads to increasing
of its stability, that was established by IR- and "H NMR-spectroscopy. The data on tautomeric
statuses in various solvents will be discussed.
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THE INFLUENCE OF ULTRASONIC WAVES ON MAIZE PROTEIN
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The protein molecules in the field of ultrasonic waves are exposed to various chemical and
physical-chemical transformations, which may be controlled in the most cases. These changes
relate to the structure, shape and function of the sonicated protein. The nature of these
changes depends largely on the structure of side and end groups of protein and the nature of
gas present in the sonicated aqueous medium.

The milled maize grain of Uzbekistan 420 sort is used as the test object. Extraction was
carried out with an ultrasonic device Bandelin Sonorex RK 100 in order to increase yield and
reduce the time of extraction. Extraction of protein from maize grain was carried out using an
aqueous extraction at various ratios (1:2. 1:5, 1:10) at temperature 15°C. The results are
shown on the Fig. 1.
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Fig. 1. Dynamics of water-soluble proteins output change and determination
of the optimal hydromodulus in ultrasonic treatment

As the above data shown, the optimal ratio in ultrasonic extraction of proteins is the ratio
of the grain sample to extractive solvent (water) equal to 1:2. Ultrasonic extraction have to
carry out at 10—15°C. The optimal duration for the extraction of this ratio was 15 min. There
is no significant temperature rise resulting in denaturation of proteins in this period.

As the results shown, under the ultrasonic wave influence the yield of bifunctional proteins
is higher as compared to extraction with a magnetic stirrer [1].
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The main components of plant’s waste are polysaccharides, the number of which in
different kinds of raw materials varies from 40 to 75% and lignin — non-carbohydrate
component whose content is 15-38% [1]. Anaerobic methanogenesis of the vegetable waste's
rich of lignocellulose — a long process with a small out of biogas (0.2 m® kg of dry mass
withdrawal).

The aim of our study showed him smiling and accelerating the methane plant waste
pharmaceutical production by their first pre-solid phase and fermentation (PSP) followed
methanogenesis hydrolyzate.

Vegetable waste (10 kg) after separation from their biologically active substances with
humidity awn 85-90% seeded communities of soil microorganisms-destructors. PSP
performed in plastic ditches, for 3 days, at 30°C with occasional stirring. Thereafter, the
substrate was filled with hot water (45-50°C) with stirring to within hours, the solid and
liquid phases were separated by filtration, the solid residue was further PSP.

The liquid phase is used for methane fermentation of by anaerobic methanogenic
microorganisms, which was carried out in an airtight plastic reactor volume 5 L, periodical
regime, with temperature of fermentation 30-35°C, pH 6.5-7.0 (experiment I). For
comparison, vegetable waste (10 kg) were subject to anaerobic methanogenesis without
aerobic hydrolysis (experiment II). To reduce the acidity of the medium in both experiments
using lime. Biogas production was measured using a graduated wet gas tank. The degree of
decomposition of the substrate was determined by a known method [2]. The results are shown
in Table 1.

TABLE. Effectively of Methanogenesis of Plant waste with pre-solid fermentation

and without it (PSP)
. o The duration of the Biogas The degree of decomposition
Experiment T,°C pH fermentation, day | production, m’ of the substrate, %
I 35.0 6.5 11 7.0 66.0
11 35.0 6.5 38 2.4 30.0

Thus, PSP plant waste increases the decomposition of substrate by 36%, the yield of biogas
is almost 3 times reduces duration of the process of methanogenesis is more than three times
compared to traditional anaerobic methanogenesis.
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The seeds of oil plants lipids are free, bound and strongly bound forms. Free (FL) and
bound lipids (BL) can be easily extracted from the seed kernels by organic solvents without
degradation. After removal of FL and BL strongly bound lipids (SBL) is isolated by acid
hydrolysis, but not in the native form, however they component composition is poorly
understood. It is shown that native SBL can be identified by proteolysis solvent cake [1].
Found in the products of proteolysis neutral lipids and glycolipids, phospholipids, but not
detected.

We have to isolated SBL from cotton seed varieties S-9085 for the first time, by the
complex of enzymes of microscopic fungi (experiment I). For comparison, SBL are isolated
by protease «Rockenzym 6500-Ly, (Iran) (experiment II) and acidic hydrolysis (experiment
III). The FL and BL have to extracted from the ground seeds with a mixture of chloroform—
methanol (1:2). Proteolysis of solvent cake conducted with 2% protease (weight of substrate)
at pH 7.0 and a temperature of 45-50°C, with stirring, for 5 h.

After finish proteolysis the substrate was separated by filtration, SBL from the aqueous
phase extracted with chloroform, from the cake - Folch method. Fermentation of complex of
enzymes were 1% of enzymes at pH 5.0, a temperature of 45-50°C, with stirring, for 3 h. The
reaction products were isolated as described above. Acid hydrolysis was carried out by a
known method. The experimental results are shown in Table.

TABLE. Yield of Strongly Bound Lipids from Cake of Cotton Seeds

Yield of strongly bound lipids

Duration of The sum of strongly bound

Experiment L from a mass of cake, % R
hydrolizatoin, h solid phase | liquid phase lipids, %

I 3 0.010 0.038 0.049

I 5 0.008 0.002 0.010

I 48 0.065 - 0.065

Composition of lipid determined by TLC on Silufol plates and the solvent system used for
analysis of neutral lipids, phospholipids and glycolipids. To identify the lipid classes
chromatograms were developed in iodine vapor, 50% H,SO4 with heating and reagent
Vaskovsky. In fermentation experiment I major classes identified above groups of lipids,
including phospholipids.

Thus, enzymes microscopic fungi allow deeper hydrolyze complex polysaccharides,
proteins and lipids of solvent cake than protease and liberate more SBL and phospholipids in
native form.
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Showing antiarrhythmic activity of diterpene alkaloids were defined by F. N. Dzhakhangirov
and other scientists. Zeravshanizine is a diterpene alkaloid isolated from Aconitum
zeravschanicum plant. Taking into consideration its anesthetic and analgesic activities, in our
researches we studied antiarrhythmic activity, which is connected with its mechanism.

The purpose of our work is studying an antiarrhythmic activity, and its influence to
conducting system of heart, also defining poisoning dose LDsy.

The antiarrhythmic activity of the zeravshanizine was studied by the method of the
aconitine arrhythmia on narcotized rats (sodium pentobarbital, 50 mg/kg, intraperitoneal
introduction), their weight were 200-240 g. It was studied comparing with antiarrhythmic
preparations in the same condition. The antiarrhythmic activity of preparations and
zeravshanizine were recorded on electrocardiograph. LDsy and EDsy of preparations were
defined by the method of Litchfield—Wilcoxon.

The antiarrhythmic activity in intravenous injection of zeravshanizine was 30-100% in
0.25-1 mg/kg doses. Basing on the abovementioned results, the EDsy 0.5 mg/kg, LDs
34 mg/kg and (LDso/EDsyp) 68 were calculated. The results obtained from experiments
showed, that this diterpene alkaloid is better than antiarrhythmic preparations — quinidine,
novocainamide, aymaline, rytmilen and mexitil in antiarrhythmic effect and breadth of
therapeutic action. Also, analyses of ECG rates showed, that zeravshanizine reduced impulse
transfers from AV node to the bundle of His, conduction oa ventricular internal impulse,
lowered belong dose of the automatism of the heart.

Thus, zeravshanizine displayed antiarrhythmic activity higher, than I class antiarrhythmic
drugs. It is desirable to continue investigation of pharmacological activity.
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BILE SECRETORY AND HEPATOPROTECTIVE ACTIVITY
OF Codonopsis clematideae PLANT
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The problem of diseases of the liver, gastrointestinal tract, kidney and urinary bladder
attracted attention of researchers and remains one of the most complicated health pathologies.
Hepatoprotective range of funds in the pharmaceutical market is currently inadequate and
represented a fairly narrow range of active ingredients, which often differ only by trade names
and manufacturers.

Modern hepatoprotective and cholagogic means not fully meet the requirements of
practical medicine. They are not effective for long-term use, in connection with the potential
to cause side effects and complications. In this regard, high-performance search therapeutics,
providing multilateral positive effect on the functional state of the liver in view of its defeat
polyetiology continues to be one of the leading problems of modern pharmacology.

The import drugs of this action type, such as Liv-52, Karsile, Silybine and Legalone have a
temporary effect, i.e. after the termination of their admission the symptoms of liver disease
are renewed. Another well-known drug of similar action — Essentiale also has side effects
without improving the antitoxic function of the liver and intrahepatic cholestasis worsens.

Therefore, the search for effective drugs with low toxicity is important. One of these drugs
can be developed by our local drug derived from plants Codonopsis clematidea, which grows
everywhere in Central Asia.

The preparation consists of water-soluble alkaloids Codopsinine and Codonopsinine, as
well as the flavonoid Luteoline. Screening studies have shown, that the total alkaloid-
flavonoid complex of plants Codonopsis clematidea is quite effective drug, surpassing more
than two times the action of commonly used in medicine Berberine and Flamine.

The drug has a normalizing effect on the disturbed metabolism, exhibits strong antioxidant,
cholagogic and hepatoprotective effect.

The drug is recommended for prophylaxis and treatment of hepatitis of various etiologies,
including viral treatment of acute and chronic liver disease. It can also be used at
gepatoholecystites, fatty degeneration of the liver, liver disease with functional loads caused
by poisoning, conditions associated with an increased influx of substances that burden the
liver function.

In hepatoprotective properties the alkaloid-flavonoid complex of plant Codonopsis
clematidea surpasses the imported drugs Liv-52, Essentiale, Legalone, Carsile and Flamine.
The main indications for testing of the drug in medicine are acute and chronic liver disease
(toxic, viral hepatitis), hepatocholecystitis, cholangitis, biliary dyskinesia.
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Malvaceae plants are rather wide spread in Uzbekistan. In the republic 6 species grow:
Gossipium, Althaea, Alcea, Malva, Abutilion, Hibuscus and some other types [1].

It is known, that different solvents or their mixture, for example alcohols, hydrocarbons
and their mixtures are used for extraction of polyisoprenoids from plant raw material [2]. For
making biologically active additives activations to nutrition the safe pollution-free solvents
are preferable. Proceeding from that, we obtained alcoholic extracts of plants Gossypium
hirsutum L. (Namangan-77 and 108-F sorts), Althaea armeniaca, A. officinalis, Alcea
nudiflora, A. rosea, Abutilion theofrasti, Hibuscus thronium, Malva sylsestris, which were
partitioned on the chromatograph column. Qualitative and quantitative composition was
determined using HPLC, HPTLC and chromato-mass-spectrometer.

Qualitative and quantitative composition of the sum of the polyisoprenoids, isolated from
different sorts and types of Malvaceae plants, will be compared. Results on study of
accumulating dynamics in plants vegetation, methods of their analysis and their biological
activity described.
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ON THE PHARMACOLOGY OF CYCLOBUXINE D
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Steroidal alkaloid cyclobuxine D isolated from several species of Box tree (Buxaceae
fam.). According to literature, LDs of cyclobuxine D at per os, s.c. and i.v. administrations
subsequently were 137, 100 and 20 mg/kg accordingly. On narcotized cats in doses 3—5 mg/kg
the alkaloid decreases arterial pressure for 2040 mm. Hg during 30 min. Cyclobuxine D
possess by myorelaxant activity. It revealed antimicrobial, antiprotosoa and anticancer
activities. This compound diminished the alterative changes in myocard at partial occlusion of
myocardial vessels. According our studies, the compound in dose 1 mg/kg didn’t influenced,
while at dose 3 mg/kg increased locomotor activity of white mice. In this dose the compound
prolonged duration of soporific action of sodium pentobarbital. It deleted the seizures caused
by strychnine, but didn’t influence on pentetrazole seizures. Like atropine the cyclobuxine D
abolished arecoline tremor and salivation, negative chronotropic activity of
acetylcholine on narcotized rats. In these experiments cyclobuxine D revealed
comparatively high M-cholinoblocking activity. On isolated rat ileum cyclobuxine D
revealed low activity, approximately only 0.25% of atropine activity. Summarized finding are
presented in the Table.

. EDsy and ECs, of M-cholinoblocking activity of alkaloids
Studied CNS Arecoline
compounds On heart, mg/kg On ileum, g/mL Salivary glands, mg/kg tremor, me/ke
Atropine 0.015 (100%) 2.2:107 (100%) 0.59 (100%) 0.79 (100%)
Cyclobuxine 0.078 (19.2%) 54107 (0.18%) 1.9 (32.2%) 2.4 (30.4%)

Thus, the studies of cyclobuxine D have revealed some degree of sedative and high degree
of M-cholinoblocking activity on heart, secretory organ and CNS, but comparatively low
activity on ileum. Chemical structure of cyclobuxine D is presented below.
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Aminospirit sevkoridinine isolated for the first time in Institute of Chemistry of Plant
Substances from endemic Central Asian plant Korolkowia sewertzowi. Pharmacological
studies have showed the excitatory effect, concomitant with exophthalm, increased reflectory
excitation on sound and pain stimuli. Seizures, like pentetrazole attacks, sometimes took
place. LDsy was 44 (36+53) mg/kg i.v. Sevkoridinine increased the seizures caused by
pentetrazolum and strychnine.

In experiments on narcotized cats the alkaloid in dose 3.0 mg/kg called sharp and short
lasting hypotension, bradicardia, and decreasing of respiration frequency, that altogether may
be qualified as Bezold-Jarish reflex. At another part of experiments moderate hypotension
revealed after latent period of 20—45 min. took place. In third parts of experiments arterial
pressure isn’t changed, of even some increased. In these experiments decrease of force and
frequency of heart contraction took place. In mentioned dose the alkaloid reveal vagolytic
activity of different character. In some vagolytic activity soon after drug administration
experiments took place, at another part the vagolytic activity appeared after latent period 30—
45 min. Duration of vagolytic effect lasted 90240 min. On isolated rat heart the alkaloid in
concentration 10~ g/mL call decreasing of contractility force, frequency of contractions and
arrest it. Sevcoridinine reveal antiarrhythmic activity on aconitine arrhythmia model on
anesthetized rats. In dose 3 mg/kg the alkaloid didn’t influenced on neuro-muscular
conduction. On isolated rat ileum the alkaloid in concentration 10~ g/mL abolished the
contraction of intestine called by acetylcholine and BaCl, after 20 min. exposition. Abolition
of the mentioned effect took place after 30 min. of washing. On isolated frog sartorius muscle
sevkoridinine changed the character of veratrinic effect of veratroylzygadenine. Veratrinic
postcontraction become short or sometime disappeared, but the typical contraction height
increased considerably. Sevcoridinine in 1% concentration revealed the anesthetic activity on
rabbit cornea. On rabbit the intradermal injection of 0.1% solution called anesthetic activity,
that passed until nerve death.

Thus, pharmacological studies of sevcoridinine revealed contradiction of it
pharmacological activity. This compound revealed as excitation, as blocking activity, and
may be considered as a partial agonist and partial antagonist for different receptor species.
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ANTIOXIDANT ACTIVITY AND HEMODYNAMIC EFFECT
OF POLYSACCHARIDES OF HIGHER PLANTS IN BLOOD LOSS
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Polyfunctional phytopolysaccharides are widespread in nature and have a high diverse
physiological activity and specific physical features. For the targeted usage of polysaccharides
in different sectors of the economy resolving a number of issues of biopolymer’s structural
peculiarities and interrelation of biological activities in “structure—activity” system is needed.

The purpose of the research is investigation of structural peculiarities of different groups of
polysaccharides in promising local plants and revealing their antioxidant features and
hemodynamic effect under acute blood loss.

With this purpose, galactomannans, galactan-comprising polysaccharides isolated from
plants of the local region were selected and indicated as K, K, and Kj.

Galactomannanes and glucogalactans are referred as branched polysaccharides. The
backbone of the galactomannan consists of 1,4-B-D-mannopyranose residues and some
mannose residues are substituted with o-D-galactopyranose residue at O-6 position,
glucogalactans-polysaccharides with 1,6 «-D-galactopyranose units, in which glucose
oligosaccharide fragments are attached to C-2 atom of the galactopyranoses main chain.

Antioxidant activity of these polysaccharides in free-radical oxidation of polysaccharides
was studied on the model system with Na-nucleate as oxidation substrate and Fe® as
oxidation activator.

To study the hemodynamic effect of polysaccharides a model of acute blood loss was
applied. The experiments were carried out on 60 chinchilla rabbits (weight 2.2 + 0.2 kg),
blood loss caused by portioned bloodletting, reducing blood pressure till 40 mm Hg in 1 h.
The results shown, that polysaccharides possess by antioxidant activity, the tested blood
substituents effectively protected isolated cells against free radical oxidation. The degree of
antioxidant activity of blood substituents, containing K, K, and K3 are directly dependent on
the concentration of iron and time of action in the biological system. New blood substituents
containing polysaccharide complexes with metabolites K;, K,, K; have a pronounced
hemodynamic effect of acute blood loss.
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ARABINOGALACTANS OF TWO Ferula SPECIES
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The genus Ferula belongs to the family Apiaceae and comprises about 150 species. It is
known from the literature, that aerial part of this genus is rich for biologically active
substances, generally represented by flavonoids.

The purpose of our research is to study the polysaccharides of aerial part of two Ferula
species: F. varia and F. kuhistanica from the local region and their specific biological
activity. Water-soluble polysaccharides (WSPS), pectins (PS), and hemicellulose (HC) ere
isolated by well-known methodologies. The presence of WSPS in aerial part of F. varia and
F. kuhistanica were established in quantities 16.5% and 9.1%, respectively.

By fractional precipitation of WSPS with alcohol the homogeneous fractions of
arabinogalactan with with yield 14.3 (F. varia) and 24.8 (F. kuhistanica) and with Gal-Ara
1.2:1.0 proportion were obtained. It should be noted, that arabinogalactan (AG) from F.
kuhistanica contained insignificant amount of glucose together with the abovementioned
monosaccharides.

In IR-spectrum of arabinogalactans the following characteristics of absorption band were
identified: 878; 1255; 1418; 1597; 1731; 2957-3363 cm .

Chemical structure of AG were studied using chromium, periodate oxidation and
methylation methods. The results of AG oxidation with chromic anhydride indicated the
presence of B-glycosidic linkage between monosaccharides residues.

The results of AG periodate oxidation and methylation analysis indicated, that
galactopyranosic residues linked by 1—3 types of linkages.

In this way, the isolated polysaccharides of F. varia and F. kuhistanica are appeared to be
arabinogalactans, and their main chain consists of $-1—3 linked galactopyranosic residues.
The results of chemical experiments were supplemented with methodologies of 'H and "*C
NMR spectroscopy, that identified putative arabinogalactan main chain as: -D-Galp1—3-f-
D-Galp1—3-B-D-Galp1—3-B-D-Galp1—3-B-D-Galpl...

The study of biological activity of WSPS of two Ferula types revealed, that they possess
by immunostimulationg activity.
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THIOCARBONIC ACID
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Benzimidazoles are widespread in nature (e.g., vitamin B) and possess by a wide spectrum
of biological activity. More than twenty of their derivatives are used in medicine, veterinary
and agrochemistry (albendazole, actamizole, benomyl, dibazol, medamin, thiobendazol etc.)
[1]. The systematic synthesis of novel benzimidazole compounds is being already by the fifth
or sixth generation of chemists and is very complicated. This task can be simplified by the
introduction of previously known preparative methods for their new reagents already
containing benzimidazole fragment, especially those with active reaction centers. Previously
unknown anilides of benzimidazolyl-2-thiocarbonic acid (1) may be used as such substrates.
As they are interesting from the theoretical standpoint, they have multiple reaction sites
(thioamide group, carbon and nitrogen atoms of the heterocycle). In this aspect, we decided to
use our previously synthesized benzimidazole-2-tioanilid [2]. In order to find biologically
active substances we carried out the alkylation of 1 with methyl, butyl iodides and benzyl
chloride in alcoholic solution in the presence of sodium hydroxide. It was founded, that the
reaction is proceed at room temperature or under heating, and leads to the formation of
products alkylation of the sulfur atom, i.e. benzimidazolyl-2-alkyltioformamidines (2—4).
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R= CH3;C4H9;C6H5CH2; X= Cl,J

Progress of the reaction on the sulfur atom exclusively explained "softness" as compare to
its nitrogen atoms N'u N> The structure products of acylation were studied and confirmed by
the IR, NMR 'H spectrometric data bases.
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The creation of geroprotectors affecting to the hormonal, metabolic and immunological
changes in the body is actual direction of modern gerontology. In this respect the use of plant
drugs is promising. A complex of plants with the code-named gerophytol was developed in
ICPS of AS RUz on the basis of Astragalus siversianus, Ajuga turkestanica, Medicago sativa
and flavonoid quercetin. It was experimentally established, that long-term introduction of this
complex to the short-lived animals (mice) increased the average duration of their life. In these
animals the indicators of protein, carbohydrate and lipid metabolism improved, antioxidant
status of the organism normalized, lipid peroxidation processes decreased. The study of
macroscopic state of the internal organs showed the lack of obvious pathological changes (in
contrast to the control group of animals). Gerophytol stimulated metabolic processes during
two weeks of introduction to rats of different ages (5 and 18 months), more significantly in
animals of 18 months old. The investigated complex of plans showed the hepatic protective
(under experimental toxic hepatitis) and antiulcer (in gastric pathology caused by butadiene)
action. It was seen an increase physical performance of white mice of 2 and 8§ months old
(estimated on forced swimming test with the load constituted 5% of body weight) under the
influence of single and multiple administration of gerophytol, and noted, that gerophytol
largely increased capacity of 8 month old mice. Positive influence of preparation was also
observed in rather development of difficult motive-food reflex in white outbred rats in Small’s
labyrinth. Rats applied gerophytol for a long time, faster reached to the necessary temporal
criterion, than intact animals (on 5 days) and rats, applied Pyracetamum (on 3 days), and had
a greater amount of individuals attaining a temporal criterion and slower, than intact animals
(on 4 days), forgot a way to the feeding in lack of food reinforcement. Thus, we can conclude,
that the metabolically-active components of the new plant complex from the local flora
(gerophytol) improves metabolism, physical and mental abilities of the organism, influences
on duration of the life of aging laboratory animals.

The experimental data allow make conclusion, that gerophytol represents practical interest
as new geroprotective remedy.
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In this paper we studied the effect of the total extractive preparations isolated from Silene
brahuica, contained phytoecdysteroids: ecdysterone, sileneosides A. C, D. E, etc.), and
Zygophyllum oxianum, contained the sum of triterpene glycosides of chinovic acid, the main
one being the Zygophyloside E, on dynamic performance efficiency in laboratory animals. It
was established, that their administration at the doses 5—-10 mg/kg orally increases duration of
mice running (males, 18-20 g) in the "infinite" rope for climbing already after 1 h. The effect
of total ecdysteroids was 46%, and sum of triterpene glycosides — 28% (p <0.05). A similar
pattern was also observed in experiments with swimming animals. Repeated administration of
these drugs to mice (within 7 days) resulted in a greater stimulatory effect. Under the
influence of total ecdysteroids of S. brahuica the duration of mice running on a tightrope
increased by 72.4%, swimming — 48.6%, corresponding effect of total triterpene glycosides
from Z. oxianum increased to 52.6% and 39.4%, respectively (p <0.01). Quite significant
from a practical point of view results was obtained in experiments with animals (male rats,
150-180 g), which was forced to swim until complete exhaustion twice — before and 1 h after
administration of the testing substance (rats swam with a load of 6% of total body weight).
Analysis of the results showed, that recommencement swimming time in the control rats after
one hour of rest period was 32.4% from baseline taking as 100%, then on the background of
effect of total ecdysteroids from S. brahuica and Z. oxianum the duration of the
recommencement swimming to the first reached 72.4-56.8% (p <0.01). Such a pronounced
stimulatory effect on the performance of the total test preparations may be, on one hand, due
to expressed stimulation of myofibrillar protein biosynthesis, shown by the example of
m.tibialis anterior, m.extensor digitorum longus and m.soleus, and, on the other hand, by
adaptation of the organism to physical stress due to a number of favorable metabolic changes,
aimed to maintaining the homeostasis of energy production in the working muscles and a high
level of total reserve carbohydrates and less accumulation of lactic acid, which is one of the
main factors, limiting their performance. Both total preparations are non toxic, don’t possess
by hormonal side effects and represent a significant interest for the development of new high-
performance preparations on their basis for use in reduced work capacity, fatigue and rapid
recovery after exhausting exercise.

The investigated preparations, especially the sum of ecdysteroids from S. brahuica surpass
other none doping pharmacological herbal drugs, widely used in sports and medical practice
asactoprotective remedies: Ginseng Extract, Saparal, Tribestan.
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OBTAINING A SMALL DISPERSED ANTIHELMINTIC
PREPARATION AZINOX

G. V. Zukhurova, R. K. Karimov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Azinox is the antihelmintic preparation widely applied to treatment of trematodosis and
cystodosis. The purpose of our work was to develop a rational technology of azinox, obtain its
small disperse form and simplify technological process. The terms of purification and
solvents were selected. The most available and widely used solvents chosen.

TABLE 1. Solubility of Azinox

Solvent Purification temperature,®C Amount of solvents g/100 mL
Water Not soluble Not soluble
Ethanol 10 12
Methanol 5 8
Acetone room boiling 4 5
Chloroform 8 10
5%, 10% solutions of hydrochloric Not soluble Not soluble

and sulfuric acids

Experimental data shown, that technical azinox substance is expedient to carry out
purification by ethanol, the subsequent sedimentation - by water (Table 1). For determining of
optimum purification conditions for azinox the influence of a number of factors, such as a
ratio of initial reagents, temperature and process duration were studied.

Experiment results are provided in the Table 2.

TABLE 2.

Ratio of initial reagents T ture. °C Time. min Yield. % Purity. %
Prep.—EtOH-water emperature, e, eld, % urity, %

1:5:20 70-75 15 90 95

1:10:20 -//- 15 92 98.5

1:15:20 -//- 15 90-92 96

1:20:20 -//- 15 90 94

1:5:30 -//- 15 90 95

1:10:50 -//- 15 90-92 98.8

Optimum condition of the preparation purification was the ratio azinox—ethanol-water
1:10:20, temperature 70—75°C, time 15 min. The analysis of the preparation was carried out
by TLC, HPTLC and spectrophotometer methods. Influence of temperature of reprecipitation,
yield and dispersion of the preparation is also studied. It is established, that reprecipitation
temperature practically doesn't influence to the product yield, and dispersion depends on
reprecipitation temperature, i.e. with temperature increasing the size of particles of the
preparation increases. Thus, optimum conditions of purification founded and the technology
for azinox obtaining have developed. On the basis of the received results the technological
scheme of azinox purification have developed.
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PHARMACOLOGICAL PROPERTIES
OF 1-ARYLTETRAHYDROISOQUINOLINE
HYDROXYETHYL DERIVATIVES

N. B. Sokhibova, A. A. Azamatov, Sh. N. Jurakulov,
F. M. Tursunhodzjhaeva, V. 1. Vinogradova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

The reaction of substituted 1-phenyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline 1a—h and
ethylenchloroethanol (2) provided 1-aryl-2-hydroxy-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline
3a-h.

H;CO H;CO
KOH
+ Cl-CH,-CH,-OH —>
H N-CH,-CH,-OH
H5CO H;CO
Ar Ar
1 a-h 2 3 a-h
X X X
Ar =
OH OCHj; o
OCH; OCH; o—/
a: X=H c: X=H f: X=H
b: X=Br d: X=Br g: X=Br
e: X=NO, h: X=Cl

In experiments on animals on analgesic and local anesthetic activity of these substances
has been studied. Compounds 3 a, b, d, f displayed analgesic activity, while substances 3 e, g,
h showed no reliable analgesic activity.

The study of local anesthetic activity of compounds on the model of terminal anesthesia of
rabbit cornea had been shown local-irritant properties of 3 d, f, g, h, and 3 b, e, and absence
of local anesthetic activity.

The study of the resorptive effect of substances in sub-toxic doses showed different trends
of their impact on the central nervous system:

*  Substances 3a, b, g were CNS depressants.

*  Compounds 3 ¢, d, f, h excited the central nervous system.
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TERPENOID COUMARINS FROM Ferula ovina

H. Sh. Kamoldinov', K. A. Eshbakova', K. K. Turgunov’, H. A. Aisa’,
B. Tashkhodzhaevl, N. D. Abdullaev’

1) Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: e komila@yahoo.com
2) Xinjiang Technical Institute of Physics and Chemistry, Chinese Academy
of Sciences, Urumgqi 830011, P. R. China

Continuation of chemical research on the roots of Ferula ovina, collected during the
flowering period in Surkhandarya region of Uzbekistan. From the alcoholic extract by column
chromatography on silicagel, eluting with hexane—ethyl acetate were isolated two terpenoid
coumarins.

One of which is identical as samarcandine (1), the second our isolated compound were
identical with isosamarcandine (2).

Identification samarcandin and isosamarcandine have been established on the basis of their
physical and chemical properties and the analysis of their spectral data IR, UV, 'H, °C NMR,
DEPT, HMBC, COSY, NOESY, X-Ray structural analyses and compared with literature data.

Samarcandine and isosamarcandine have been isolated from Ferula ovina for the first time.




110 Poster Presentations

RESOURCES OF PLANT Silybum marianum IN UZBEKISTAN

B. A. Nigmatullaev, B. A. Abdurakhmanov, G. B. Satimov, A. M. Nigmatullaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Milk Thistle — Silybum marianum (L.) Gaertn. is an annual or biennial thorny plant with a
height 1-1.5 m. Flowering and fruiting time is July—August. Country of origin of this plant is
Mediterranean. On the territory of Uzbekistan it grows in Surkhandarya and Kashkadarya
regions. Silybum marianum grows in weedy places as a wild plant and sometimes breeds in
the gardens and vegetable gardens.

Milk Thistle S. marianum used as a folk remedy in liver cirrhosis, acute and chronic
hepatitis, jaundice, diseases of the biliary colic. The main active ingredients are flavonoids
and flavonlignans (silybin, silikristin, silidianin). Also it contains alkaloids, saponins, fatty
oils (until 25%), proteins, vitamin K, resins, mucus, tyramine, histamine, and macro - and
microelements.

During the 2012-2013 we investigated the distribution and reserves of Silybum marianum
in Kashkadarya and Surkhandarya regions of Uzbekistan (Table 1).

TABLE 1. Square Shrubs and Feedstocks of Silybum marianum in South of Uzbekistan

. Density of reserves, Biological reserves,
Main area Area, ha ykg/ha ton Egas air dried)
Kashkadarya region
neighbourhood of Kitab town 6.5 0.40 2.6
neigh. of Shakhrisabz town 2.7 0.70 2.0
neigh. Lyangar village 1.0 0.40 0.4
neigh. Guzar 1.5 0.46 0.7
Surkhandarya regions
neigh. Pulkhakim village 0.5 0.25 0.2
neigh. Altinsay village 2.2 0.45 1.0
neigh. Denau town 2.5 0.60 1.5
neigh. Khandiza village 2.0 0.70 1.4
neigh. Shargun village 5.0 0.50 2.5
neigh. Sari-Asiyo village 1.0 0.55 0.5
neigh. Sarimas village 2.6 0.75 2.0
Total 253 14.8

Thereby the identified area of shrubs of Silybum marianum in Uzbekistan is 25.3 ha and
biological reserve is 14.8 ton.
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EVALUATION OF ANTIOXIDANT ACTIVITY
OF PROANTHOCYANIDINS SUM OF Polygonum coriarium

S. S. Nazrullaev, D. Narbutaeva, B. T. Sagdullaev, H. S. Ahmedhodjaeva,
S. F. Aripova, V. N. Syrov, Z. A. Khushbaktova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan,

Search and development of antioxidants and antihypoxants is still an urgent problem, since
many disease processes in the human body caused by the development of oxidative stress,
resulting from the impact of adverse factors damaging agents and oxygen. Similar work is
being done in our Institute. In this regard, a number of polyphenolic compounds isolated from
various domestic plants, are investigated. Suffice expressed antihypoxic and antioxidant
activity showed the amount of proanthocyanidins with an average molecular weight of 7800
D, isolated from the roots of ram tanning (Polygonum coriarium), which we call "katatsine."

The purpose of this study was to investigate the possible antioxidant activity of katatsin in
the experiment. Experiments were carried out on rats weighing 180-210 g, drug was
administered orally in the form of an aqueous solution in doses of 50 and 100 mg/kg for 10
days. "Actovegine" ("Nycomed Austria GmbH", Austria) drug was used as standard. The
antioxidant activity of the test drug was evaluated to determine their effect on key EPA
enzymes: catalase and superoxide dismutase (SOD), as well as the intensity of lipid
peroxidation (LPO), which was determined by the change in the level of malondialdehyde in
liver and serum.

Studies have shown, that 10-day administration of the study drugs in experimental animals
resulted in an increase antioxidant protection compared to intact animals. SOD and catalase
activity in the serum by the action katatsine 50 mg/g did not change substantially, but the
untreated group — 100 mg/kg increased for 12—-8%, while under the influence aktovegine (150
mg/kg) for 7-9.4%, respectively. At the same time, also reduction of lipid peroxidation
products took place — the level of MDA in serum under action of katatsine (50 and 100
mg/kg) decreased for 18.8 and 28.2%, and on aktovegine — 26.5%, respectively.

Similar changes were observed in the liver, both the antioxidant system and the intensity of
lipid peroxidation. Under the action of catalase katatsine (50 and 100 mg/kg) was increased
slightly for 6-7%, whereas the level of SOD increased for 10.2-19.35%. Introduction of
aktovegin in this case contributed to the increase of catalase and SOD for 10.7% and 19.1%. It
should be noted the more pronounced inhibition of lipid peroxidation processes in the liver as
compared to the action of the test drugs in serum. Introduction of katatsine decreased hepatic
MDA level for 36.6% and 43.2% (in the introduction of 50 and 100 mg/kg, respectively).
Effect of aktovegine (150 mg/kg) in this case was 39.2%.

Thus, these results suggest, that the sum of proanthocyanidins from the roots of Polygonum
coriarium (katatsine) increasing the antioxidant defense of the body, inhibit the intensity of
lipid peroxidation. The study katatsine activity in the optimal dose was quite comparable to
the effectiveness of the drug "Actovegine".
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PHYTOECDYSTEROIDS OF Stachys hissarica PLANT

N. Sh. Ramazanov, I. D. Bobaev, N. K. Aliyeva, H. M. Khasanova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan

Ecdysteroids are widespread and numerous family of steroid compounds in the plant and
animal world, and they are involved in the life of almost all classes of organisms, performing
multiple functions. Phytoecdysteroids are natural substances that enter the body with plant
food and can control the vital functions of the body on the integral level, tie into one whole
the functioning of nervous, sensory, endocrine, cardiovascular and digestive system,
metabolism and energy, immunity and reproduction. Activation and efficient operation of
ecdysteroids in the body is possible only in their outside efflux in the form of complex
systems with a stress proteins, vitamins and metal ions, trace elements.

We studied the plant Stachys hissarica (Fam. Lamiaceae) in order to find new sources of
the ecdysteroide-containing raw materials. The dried and crushed plant was extracted 5 times
with MeOH. The extract was concentrated and diluted with the equal volume of water. The
resulting precipitate was removed by filtration, and MeOH evaporated. The aqueous portion
was sequentially extracted with chloroform, then 1-butanol. After evaporation of the solvents
under vacuum BuOH fractions were obtained. Fractions were separated from the buthanol
extract of the methanol extract by chromatographiy on a silica gel column, eluting with the
systems chloroform—methanol 50:1, 40:1, which contained original samples of 20-
hydroxyecdysone (1), polypodine B (2), and mixtures of BAS. These ecdysteroids were
founded in this plant for the first time.

HO ?H HO ?H

HO

HO

Isolated individual ecdysteroids were identified on the basis of IR and NMR spectroscopy,
as well as by comparison with standard samples.
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INTERACTION OF KONVOLVIN TO ACID ANHYDRITES.
SYNTHESIS OF KONVOLVIN N-ACYL DERIVATIVES

D. B. Kadirova, N. I. Mukarramov, S. F. Aripova, Kh. M. Shakhidoyatov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: salima_aripova@mail.ru

Konvolvin (1) is the main alkaloid of Convolvulus subhirsutus and C. pseudocanthabrica.
Depending on the vegetation period its content reaches in the aerial parts to 0.3%, and roots —
0.7%[1, 2].

Previously some chemical conversion of compound 1 had been studied. A number of
syntheses with alkyl halides made and konvolvin alkyl derivatives obtained [3].

In this work, we studied the interaction of 1 with aliphatic (acetic, propionic, butyric),
cyclic (amber, glutaraic) anhydrides of aliphatic and aromatic (phthalic) dibasic acids (2-7).
This acylation might be expected in NH-group, as well as the possibility of 3.,4-
dimethoxybenzoic residue re-acylation with formation the new acyl derivatives. Reaction was
conducted in a solution of absolute benzene. It was founded, that acylation with acetic,
propionic and butyric anhydride run at room temperature. For succinic, glutaric and phthalic
anhydride the heating of the reaction mixture for 70-80°C is required. In the case of the first
three anhydrides N-acetyl (8), propionyl (9) konvolvins were obtained. In the reaction with
cyclic acid anhydrides (5-7) N-(w-carboxyalkyl,-phthaloyl) konvolvins (10-12) yielded. In
this case the formed carboxyl group does not enter into further reaction.

@0_ﬁ OCH; + (RCO)R —> O_ﬁ OCH;
1 8-12

o o
OCH;

OCH;

. R:C2H5, 4. R:CH3CH2CH2. 5. R:(CH2)2, 6. R:(CH2)3, 7. R:C6H4.
. R=C,Hs, 10. R=CH,CH,COOH, 11. R=(CH,);COOH, 12. R=C;H,COOH

The reaction was monitored by high performance thin layer chromatography (HPTLC).
Chromatographic plates « Whatmann Paper LTD», Germany used in the analysis.
The structure of the synthesized compounds was proved by IK and 'H NMR spectroscopy.
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COMPARATIVE CHARACTERISTIC OF ALBUMINS
AND GLOBULINS FROM THE SOFT AND HARD
WHEAT CULTIVATED IN UZBEKISTAN

N. V. Korablyova, T. D. Kasimova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: nadyal477@yahoo.com

Last years the increasing attention of researchers is involved with soluble fraction of
proteins of the wheat. Representing the heterogeneous fraction consisting of various enzymes
and their inhibitors, proteins of protoplasm can render essential influence on balance S-S
bonds and SH-groups in gluten and, hence, on its properties.

The purpose of the present work was revealing features of protein spectrum of albumins
and globulins fractions from various kinds of the wheat, which were cultivated in Uzbekistan,
and establishment of the possible reasons of wheat distinction in quality.

For research 4 grades of wheat, a crop of 2012, grown up on irrigation fields of the
Kashkadarya area have been selected: a grade "Karlik" hard wheat, kind Triticum durum; the
grade «Krasnovodopadskaya», kind Triticum aevestum, soft red seed wheat deduced in
Kazakhstan, but cultivated in Uzbekistan, grades «Ravi» and «Ok marvaridy», kind Triticum
aevestum, soft white seed wheat. Soluble fraction of wheat proteins was extracted by
phosphate buffer pH 7 with 1 M NaCl at 40°C with the subsequent dialysis. Protein dried at
the low temperature in high vacuum fractions, was analyzed by HPLC on column Zorbax
GF-250; 4.6 x 250 mm, 4 um, as a mobile phase initial 0.1 M the phosphatic buffer pH 7,
containing 0.1 M NaCl used.

Results are presented on Figs.1, 2 (the molecular weight of proteins components, kDa is
resulted from the right party of figures).

area of pick, %

area of pick %

Karlik Krasnovodo- Ravi Ok marvarid

padskaya Karlik krasnovodo- Rav Ok Marvarid

padskaya

Fig 1. The quantity of proteins components, % in Fig. 2. The quantity of proteins components, % in
albumin fractions of wheat of various grades globulin fractions of wheat of various grades.

Apparently from the resulted data, albumin and globulin fractions of soft grades white seed
wheat «Ravi» and «Ok marvarid» are characterized by identical componential structure, but a
various parity of proteins components. Componential structure of hard wheat of a grade "Karlik"
and Kazakhstan wheat «Krasnovodopadskaya» considerably differed from the investigated grades
of soft wheat by presence of high-molecular components with molecular weight 62 kD, 52 kD
and 36 kD and low-molecular components with molecular weight 10.9 kD.

Considering, that investigated grades of wheat, had gluten with II groups of quality (100—
90 unit of apparatus of on determination of index of gluten deformation), except for a grade
«Ravin, quality gluten of which was 110 unit of gluten deformation index (III group), it is
possible to conclude, that the presence at soluble protein fraction of high-molecular
components, as well as their quantity may be an additional criterion of the estimation of the
wheat quality.
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FLAVONOIDS OF Geranium saxatile

D. R. Siddikov, S. Z. Nishanbaev, Kh. M. Bobakulov, N. D. Abdullaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: sabir78@rambler.ru

Previously we isolated and elucidated a structure of a number of phenolic compounds from
aerial part of medicinal herb Geranium saxatile (Geraniaceae) [1, 2].

Continuing studying of this plant, we investigated composition of flavonoids and their
glycosides of ethylacetate extraction from aqueous-alcoholic extract.

Column chromatography of ethylacetate extraction was performed with silica gel with the
subsequent gel-filtration of received elution on Sephadex LH-20. It was isolated 3 substances.

For identification of the isolated substances characteristics of 'H, *C NMR spectra
including 2D experiments and results of the analysis of the optical — IR, UV-spectra used. The
isolated substances identified as luteolin (1), luteolin-4’-O-B-D-glucopyranoside (2) and
quercetin-5-O-f-D-glucopyranoside (saxifragin) (3).

Thus, saxifragin (3) for the first time isolated from the genus Geranium, and luteolin (1)
and its glycoside luteolin-4’-O-B-D-glucopyranoside (2) for the first time from aerial part of
Geranium saxatile.
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LIPIDS OF Punica granatum FLOWERS

F. A. Melikuziev, N. K. Yuldasheva, S. Z. Nishanbayev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: sabir78@rambler.ru

Punica granatum L. (Punicaceae) is widely known food and herb plant. Its fruits, seeds
and a peel are used in pharmaceutics and cosmetics. The chemical composition of flowers
practically has not been investigation. It is known, that this plant contains dye-stuffs.

We investigated compositions of lipids of this plant flowers. The total lipids were extracted
from previously dried-up and pounded flowers by chloroform—methanol (2:1, v/v). The yield
of lipids was up to 1.5%. For establishment the group composition the total lipids were
divided by column chromatography on silica gel, the neutral lipids (NL) was eluted by
chloroform, glicolipids (GL) — by acetone, and phospholipids (PL) — by methanol. The yields
of NL, GL and PL fractions were up to 13.3, 74.5 and 12.2%, respectively. The qualitative
structure of lipids was defined by TLC on silica gel and silufol plates using systems of
solvents and indicated developments for the indicated groups of lipids [1].

It was established, that hydrocarbons, triacylglycerols, free fatty acids (FFA), aliphatic
alcohols, triterpenols and their esters with FA were by components of NL fraction.

Fraction of GL consisted of sterilglycosids and their esters with fatty acids,
monogalaktosyl, digalactosyldiacylglycerols and cerebrosides. Besides, in the GL fraction
phytosterols and triterpenol acids were founded. The last components were founded earlier in
the Punica granatum leaves, where their contents reached 0.2%.

Phospholipid fraction was presented by phosphotidilholines, phosphatidilethanolamines,
phosphotidilinosites and phosphatidic acids.
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USE OF THE ENZYME COMPLEX OF MOLD FUNGI
FOR THE HYDROLIYSIS OF POLYSACCARIDES
OF Sorghum sacchartum STALKS
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Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: s.gusakova2004@mail.ru

The plant Sorghum sacchartum (sorghum), unlike other grains has the juicy stalk
containing, in dependence of the variety and conditions of farming, 10-30% sugars, including
0.6—-1.0% pectin, 11-25% sucrose, 7.3% cellulose, 5.2% starch. Juice of sorghum stalks is a
valuable raw material for the production of bioethanol as a renewable energy source.

Stem juice is inside the plant cells and in intercellular spaces and held firmly by plant
tissue. Therefore, an important factor affecting on the completeness and the speed of
extracting the juice, is the destruction of the integrity of the cell structure of the stalks and the
hydrolysis of pectin, which prevents the escape of juice due to easy formation of gel.

We studied the stalks of "Kattabash" sorghum variety grown in soil and climatic conditions
of the Tashkent region. The ground mass of stalks (1 kg) with size of pieces of 3.0-10.0 mm
was diluted with water (25% by weight of raw materials), acidified with sulfuric acid to pH
3.5-6.0 and subjected fermentation. Enzymatic treatment of the pulp was treated by complex
enzymes of dry fungi Aspergillus oryzae and Aspergillus awamori biomass (10—12% of the
volume of the grounded raw) at a temperature of 50-80°C and processing time 60 min. In the
end of hydrolysis the juice was separated by pressing of the pulp on an expeller. The
concentration of sugars in the juice was determined by the known method [1].

To determine the optimal degree of crushing of stalks and optimum temperature
multifactorial experiment carried out, in which the juice obtained from the stalks, was crushed
to particles of 3.0, 5.0 and 10.0 mm size at temperatures of 50°C and 60°C, 70°C and 80°C.
As a result, it was founded, that the optimal particle size is 3.0-5.0 mm, and the optimum
temperature 60—70°C. In this case, the high juice yield (1.24 kg) with high sugar content
(24.8%) is observed at fermentation of raw materials in optimal conditions, and at pH of 4.5-5.0.
Isolation of juice from the stalks, chopped to an optimal particle size, a direct compression
without enzyme treatment gave the juice yield 0.96 kg with sugar at a concentration of 20.4%.

0.1 kg of ethanol was obtained from the juice by fermentation and 0.08 kg of ethanol — in
the case of direct compression.

Thus, the hydrolysis of the crushed stalks of sorghum with the enzyme complex of dry
biomass of fungi Aspergillus oryzae and Aspergillus awamori allows increase in the
concentration of sugars in the juice for 4.4%, and for22% increase in ethanol yield per unit of
weight of the treated stems.
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THE STUDY OF TOXICITY AND ANTIALCOHOLIC
ACTIVITY OF CYTISINE AND ITS DERIVATIVES

A. A. Azamatov, J. Rejepov, F. M. Tursunhodjaeva, V. I. Vinodradova
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Acute alcohol intoxication is a serious problem of practical medicine that requires a range
of therapeutic interventions, one of the most important is the restoration of violation
respiratory apparatus in a comatose state, accompanied by aspiration-obstructive type, which
gives the greatest number of deaths in the prehospital phase. Acute alcohol intoxication is
widely used respiratory analeptic agents — cytisine, bemegride etc.

We have investigated the effect of four cytisine derivatives, which were obtained by the
condensation of substituted benzaldehydes with cytisine, on acute alcohol intoxication, as
well as their acute toxicity.

Compounds Structure

Cytisine N

R] =H (O]
N-(3,4-Methylenedioxybenzyl) 07
cytisine hydrochloride — C;9N,,0,N, R,=— CH;— 0
Br OH

N-(2-Bromo-3-hydroxy-4-methoxybenzyl)cytisine
hydrochloride — C;9N,;N,O;Br Ry = —— CHy—— OCH,
OCH;

N-(3,4-Dimethoxybenzyl) cytisine hydrochloride —
C20N24N>O, Ry=—— CH,— OCHj3

N-(B-Hydroxyethyl) cytisine hydrochloride —
Ci3N1sN20, Rs= CH, CH, OH

It was founded, that N-substituted derivatives of cytisine were in the 2—60 times less toxic,
than cytisine. By antitoxic activity in acute alcohol intoxication, among the tested compounds
N-(3,4-methylenedioxybenzyl) cytisine hydrochloride had the greatest anti-drug activity,
which shortened the duration of narcotic state of experimental animals compared to the
control group by more than 2 times, being superior to cytisine.
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SEARCH FOR BIOLOGICAL ACTIVE SUBSTANCES IN A SERIES
OF BENZIMIDAZOLES. SYNTHESIS AND BENZOYLATION
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Compounds with benzimidazole ring were founded in many natural products. Among the
derivatives of benzimidazole some drugs for the medicine (dibazol), fungicides for agriculure
(Olgin, benomyl), anthelmintic (medamin), and other drugs founded.

It is known, that 2-substituted benzimidazoles are prepared by condensation of
o-phenylenediamines with aliphatic or aromatic acids, as well as lactones [1]. To study the
acylation of 2-alkyl (aryl, benzyl) benzimidazole we realized synthesis of 2-methyl-
ethylbenzimidazole (2, 3) by condensation of o-phenylenediamine (1) with acetic or propionic
acids alloying mixture of reagents in the absence of solvents.

Acylation reaction of compounds 2, 3 may run on a nitrogen atom and a methyl
(methylene) group. Those manner N-acyl products or their further acylation products with a
second or third acyl residues may be prepared. We developed a method for the acylation of
2-methyl(ethyl)-benzimidazole with benzoyl chloride (BC) under mild conditions (60—65°C)
in the presence of triethylamine. It was founded, that the reaction of 1 with BC proceeds with
the formation of the product (4, 5) with three acyl groups.

N—COC6H5 4 Re
>—CH2R + CeHsCOCI———> c—c —Cehs 5 rech,

23  R=H,CH, 45 R O—COCeHs

Triple benzoylation of 1 may occur: to the N-1 atom, on the o-carbon atom to form 1-
benzoyl-2-benzoylmetylbenzimidazole, further benzoylation of oxygen atom of the enol form
of another molecule BC is gives the product 4. Acylation of 1 BC under more severe
conditions also gives the product 4 [2]. In the case of 2-etylbenzimidazol BH use the reaction
is run similarly, and 1-benzoyl-2-(B-benzoyloxy-B-phenylpropenyl) benzimidazole (5)
formed.

The structure acylation products were studied and confirmed by the IR, NMR, 'H and mass
spectrometric data bases.
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CHROMATO-SPECTROPHOTOMETRIC METHOD
FOR THE QUANTITATIVE DETERMINATION
OF GALANTAMINE IN LEAVES OF UNGERNIA VICTORIS

A. 1. Sanoev, B. Sh. Mahmudova, A. Z. Sadikov, Sh. Sh. Sagdullaev

On the basis of Pilot manufacture of the Institute of Chemistry of Plant Substances serial
production of the drug substance Galanthamine hydrobromide from the leaves Ungernia
Victoris organized. Galanthamine hydrobromide is widely used in medical practice as an
anticholinesterase agent [1].

Chromatocolorimetric method for the quantitative determination of alkaloid galantamine in
the plant material is well known [2]. The method required a long time.

We developed a new chromato-spectrophotometric method for the quantitative
determination of galantamine in the plant material, which consists of the extraction of
alkaloids from plant material, chromatographic separation of galantamine hydrobromide from
impurities on the plates «Merck UV-254" (chloroform—ethyl acetate—methanol-ammonia
16:16:1:1 system).

On the absorption spectrum of the solution prepared at the concentration of galanthamine
hydrobromide 0.1-0.02 mg/mL in the range of 240-350 nm wavelength the band with an
intense absorption peak at 285 + 2 nm appeared. The eluate solution of the control strip used
to make a comparison.

The quantitative content of galanthamine was calculated for raw material dry mass in %
using the formula:

_D-m,-0,05-2:10-0819-100-100-C,
D,-2-10-m-0,1- (W —100)-100

in which D — optical density of the test solution; Dy — optical density of the solution of the
working standard sample (RSO) of galantamine hydrobromide; M, — galantamine
hydrobromide weight in grams; m — mass of raw material, in grams; W — raw material
humidity in %; Cy — the content of the main substance in the working standard sample of
galantamine, in %; 0.819 — scaling factor equal to the ratio of molecular weights of
galantamine base and galantamine hydrobromide: 368.28 : 449.18 = 0.819

The metrological characteristics of the method of Ungernia Victoris leaves analysis is
provided in the Table.

n [ f | x [ s [T t T p I = T =%
6 5 0.087 2.7-107° 2.57 95 5.9-10° 0.9

The metrological characterization shown, that the accuracy of a single determination is
0.9%.
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COMPARATIVE CHARACTERISTIC OF INULIN
AND PECTIN SUBSTANSES OF TWO TOPINAMBUR TYPES

D. A Rahimov’, K. S Zhauynbaeva', L. G Mezhlumyan'

1) Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances,
Academy of Sciences of the Republic of Uzbekistan
2) Tashkent State Economic University, Tashkent, Uzbekistan Ave, 49

Topinambur for a long time is used to produce fructose syrup and are characterized by a
high content of polyfructanes, one of them is inulin, which promotes the excretion of heavy
metals and the absorption of calcium and iron, L-inulin has immunomodulatory properties. In
this regard, the goal of our research is to select promising inulin and pectin-containing raw
materials. We have isolated and identified the compositions of water-soluble polysaccharides
(WSPS), pectin (PC), hemicellulose, inulin, from two varieties of topinambur Faiz barracks
and Muzhiza.

Physico-chemical properties and the quantity of carbohydrates and proteins in the two
study varieties were established. Their monosaccharide and amino acid compositions
identified. A comparative analysis of the content of inulin in two studied varieties established,
that grade Faiz barracks contains the higher inulin in raw material. While content PC and
WSPS prevailed in grade Muzhiza. Among the product of acid hydrolysis of pectin mainly
galacturonic acid and neutral sugars founded. The molecular weight of PC is 9000 and 9500,
respectively. Their qualitative characteristic has studied. Based on these dates we can see, that
the PC in two varieties of topinambur belong to the low-esterified pectin, so as a degree of
etherification of the grade Muzhiza —39.3%, Faiz barracks —36.3%.

Note, that the analyzed Muzhiza grade of topinambur has higher protein content (19.2%)
compared with a grade Faiz barracks (6.45%). Comparison of the amino acid composition of
two types determined, that the grade Muzhiza differed in quantity of methionine, and higher
quantity of lisine and isoleucine. The last amino acid determines the nutritional value of the
protein.

It is known, that the source of fructose is plant material containing the polysaccharide
inulin. In this regard, a cultivated variety of Faiz barracks could be raw materials for
production of fructose in the Republic of Uzbekistan, and high-protein variety Muzhiza can be
a source of pectin substances.
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GRAIN QUALITY MARKERS OF THE LOCAL VARIETIES
OF WHEAT

L. G. Mezhlumyan, P. Kh. Yuldashev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: shahnoza2380@mail.ru

Functions of proteolytic enzymes inhibitors in plants are not limited by their ability to
inhibit the activity of splitting enzymes of proteins and peptides. The simplest variants are so-
called bifunctional inhibitors. The physiological importance of amylases and proteases from
seeds of cereals and fabaceous attracted close attention to their study. The regulation of the
activity of these enzymes is associated with protein inhibitors in the seed — notably with
bifunctional inhibitors. The share of proteins — inhibitors in wheat is one third of the total
grain albumins. From technological point of view, they may be of interest as the “auxiliary”
proteins involved in the formation of gluten, thereby contributing to improving of the baking
quality of flour. Furthermore, the lack of inhibitors of this type can cause so-called "pre-
harvest sprouting" seed associated with premature activation of o-amylase.

In this regard, in our studies of local varieties of wheat we carried out isolation and
characterization of the bifunctional inhibitors, proteases and a-amylase (BIF) as a measure of
quality grade, as well as nutritional value. We have investigated the bifunctional inhibitors of
more than 20 varieties of hard, medium, low wheat which is cultivated in Uzbekistan and
revealed correlation between the sort of wheat and content (activity) of bifunctional inhibitor
of proteases (BIF). Until now, the proteinase inhibitors of plants viewed as substances that
reduce the nutritional value of plant foods. Obviously, these views do not take into account
the values of inhibitors for the plants themselves as a factor in increasing their biological
stability.

When comparing healthy and damaged "bug" (Eurygaster integriceps) of "Kupava" wheat
variety in response to the failure observed decrease in BIF from 13.5% to 1.4%, indicating
that the performance of the protective function of inhibitor in plant. Also, we have obtained
evidence that the unstable variety "Matonat" characterized by low value of BIF (6%), which
indirectly indicates the susceptibility of the variety to disease. It is shown that high-protein
varieties "Andijan 4R" with a protein content — 22% and the "Andijan 2R" — 20% were
significantly different in content of BIF, amount of which were — 2.9% and 9.51%,
respectively. In this high-protein "Andijan 4R" variety was more susceptible to disease, than
"Andijan 2R".

Thus, the total protein content is not the main criterion for the quality of wheat grain,
especially of such index as its resistance to various diseases and pests.
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RELAXANT ACTIVITY OF THE DITERPENOID ALKALOID
TALATIZAMINE AND THEIR DERIVATIVE
14-O-BENZOYLTALATIZAMINE

Y.T. Mirzaveval, P. B. Usmanovl, M. N. Sultanhodzhayev2

1) Acad. A. S. Sadykov Institute of the Bioorganic Chemistry, Academy
of Sciences of the Republic of Uzbekistan
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Academy of Sciences of the Republic of Uzbekistan

Diterpenoid alkaloid talatizamine isolated from the plant Aconitum talassicum R. posses
curare-like action and caused muscle relaxation similarly to nondepolarizing miorelaxant
agents. Recently we founded, that 14-O-benzoiltalatizamine, a derivative of talatizamine,
produced more potent relaxation in comparison with the talatizamine. In order to further
characterize relaxant action of these alkaloids we have studied their effects on contractile
activity of smooth muscle of rat aorta. Studies were carried out on thoracic aortic preparation
isolated from white rat (200-250 g). The thoracic aorta was removed, cleaned of adventitia,
cut into ring segments (3—4 mm in length), mounted on stainless steel hooks and suspended in
a 5 mL jacketed tissue bath with Krebs” physiological salt solution aerated with 95% 0,-5%
CO,. The contractile activity of the preparation, induced by high KCI or norepinephrine, was
recorded under isometric conditions using Grass FT03 force-displacement transducer and
chart recorder (Endim 621.02).

In preliminary experiments talatizamine and 14-O-benzoiltalatizamine in wide range of
concentration had no effect on basal tone of aortic preparation, but at concentration-depended
manner relax preparations pre-contracted by 50 mM KCI. In these conditions talatizamine
started the relaxation only at a concentration of 50 uM and produced maximum of relaxation
of 92 + 1.5% at 750 uM. In contrast, the relaxant effects of 14-O-benzoiltalatizamine first
occurred at 40 uM and maximum of relaxation of 64.2 + 3.2% achieved at a 200 uM. These
effects of alkaloids on contraction induced by high KCI, which mediated by activation of
L-type voltage-operated Ca”" channels, could be attributed to inhibition of extracellular Ca*"
entry. However, talatizamine and 14-O-benzoiltalatizamine with similar efficiency and
potencies produced relaxation of aortic preparation pre-contracted by norepinephrine. These
results suggest that studied alkaloids relaxed the rat aorta by suppressing the Ca®" entry into
smooth muscle cells through both voltage- and receptor-operated calcium channels. The more
potent relaxant activity of 14-O-benzoiltalatizamine apparently is due to presence in its
structure of benzoyl group at carbon atom C; instead of hydroxyl group of talatizamine.
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IR-SPECTRUM GLYCOPROTEIN COMPLEX «BIOVIT»

L. G. Mezhlumyan, A. G. Eshimbetov, O. A. Vlasova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: roslin2@mail.ru

Jenus Gleditsia belongs to the family Caesalpiniacea and has 12 species, of which 8
introduced into the Botanical Garden to them. FN Roussanov Academy of Sciences of
Uzbekistan (Tashkent).

In the study of carbohydrate content (water-soluble polysaccharides, pectin, hemicellulose)
found that the endosperm of seeds Gleditsia contains in its composition 17% carbohydrates
(5.4% — VRPS, 1.2-ae, 7.6% GC A.3 2% GC-B).

It is water-soluble polysaccharides derived from endosperm seeds honey locust, contain
nitrogen, whose presence is associated with the presence of protein substances. Furthermore,
found that water-soluble polysaccharides are galactomannans, which are known from the
literature have growth promoting activity [1].

Continuing our study received IR spectral data of the complex "Biovit" protein fraction and
water-soluble polysaccharides from the complex. A common feature of glycoproteins — the
presence of a carbohydrate-protein bond. In plants, the oligosaccharide groups are usually
attached to oksilizinu or hydroxyproline. Distributed communication, when the 4-arabinose is
attached to the glycoside bond hydroxyproline. In some plant glycoproteins to oksilizine can
also join the D-galactose. [2].

When comparing the IR-spectrum of the sum of the initial samples have observed the
greatest change in the absorption 1143-980 c¢m™' responsible for the stretching vibrations of
C-O groups (ester bond-glycoside bond). Reducing the intensity of the absorption bands in the
region, and their offset in the short region may indicate a new ester linkage, characterized by
the electronic structure of the original ester (glycoside) in the primary communication
connections.
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HPLC INVESTIGATION OF METABOLIC CHANGES
IN THE WHEAT UNDER THE INFLUENCE
OF BIOVIT PREPARATION

E. R. Kurbanova, N. V. Korableva, L. G. Mezhlumyan, O. A. Vlasova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: Ilichkakurbanova@mail.ru

The effect of preseeding treatment with preparation «Biovit» on the protein composition of
wheat grain was studied by HPLC.

Column Zorbax GF-250, 4.6 x 250 mm, 4 um using precolumn Zorbax diol; 4.6 X12.5 mm
5 wm. Mobile phase: 0.1 M sodium phosphate buffer pH 7, flow rate 0.25 mL/min, column
temperature control at 28°C, the concentration of proteins in solution — 1 mg/mL, peaks
detection at 210 nm. Quantity of protein applied to the column was 5 uL.

To determine the molecular weight of proteins the column was previously calibrated using
solutions of standard proteins with known molecular weights: immunoglobulin (160 kD),
bovine serum albumin (67 kD), ovalbumin (45 kD), trypsin inhibitor (20 kD). The molecular
weight was determined by constructing a calibration curve using as parameters the logarithm
of protein molecular weight (ordinate axis (y) of their retention volume, defined as the
product of the retention time on the flow speed (the axis of abscissas (x)).

The protein isolated from wheat grain control untreated variant consisted of five protein
components with molecular weights of 120 kD, 46 kD, 24 kD, 18.5 kD, 14.8 kD. In
quantitative ratio the protein components with molecular weight 46 kD and 14.8 kD
dominated, which percentages were 28.5 and 30.4%, respectively. The content of high
molecular weight component with molecular weight 120 kD in the untreated wheat was
3.04%.

The protein isolated from wheat grain subjected to preliminary treatment with bioregulator
Biovit in the rate of 50 g per a thousand of seeds, consisted of three protein components with
molecular weights of 120 kD, 47.3 kD and 19 kD, corresponding to the major protein
components of the untreated wheat. In the treated by Biovit wheat the fraction with a
molecular weight of 19 kD dominated, the percentage of which was 77%.

The disappearance of the protein components with molecular weights of 24.6 kD and
14.8 kD, presented in the untreated wheat in total quantity 53.3%, and the significant increase
in the protein component with a molecular weight of 19 kD, indicating the changes taking
place in the process of protein synthesis under the influence of Biovit, promoting change in
the protein spectrum and low molecular weight components synthesis.
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CYTOSTATIC AND CYTOTOXIC ACTIVITY OF TAMIRINE

F. M. Tursunhodjayeva, I. D. Sham’yanov, R. F. Mukhamatkhanova,
D. E. Dusmatova

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: plant-inst@icps.org.uz

Sesquiterpene lactone tamirine is produced in plants of Tanacetum and Tanacetopsis genii.
Tamirine molecule contains activated double bonds (exocyclic methylene of y-lactone cycle
and o,p-unsaturated ketone, three substituted double bond). It is known, that such
sesquiterpene lactones possess with expressed antitumor activity, and some of them used in
medicine. So, the investigation of cytostatic and cytotoxic activity of tamirine on 60 cancer
cell lines on DTP anticancer drug discovery program in the National Cancer Institute, USA
had been carried out.

Tamirine displayed moderate cytostatic activity on cell lines of leukemia (K0562,
MOLT-4, SR), colon (COLO 205, HCT-116, HCT-115, HT 29, SW-620), kidney (ACHN,
CAKI-1, RXF 393, TK-10, UO-31), ovarian cancer (OVCAR-3, OVCAR-8), melanoma
(LOX IMVI, UACC-62). Cytotoxic concentrations of tamirine were relatively high (LCsp in
diapason 10°-10"%), excepting COLO 205 line, LCs for which was 7.04 x 10°°.
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SECONDARY METABOLITES OF Artemisia sogdiana
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Artemisia sogdiana Bunge is semi-shrub plant of 40 cm height with wood perennial part of
10-15 cm lenght. This Artemisia species is wide spread in Uzbekistan, predominantly in
Fergana valley, foothills of Kuramin, Alay, Turkestan, Nurata, Zeravshan, and Hissar ranges.

There is no any information related to volatile compounds composition of Artemisia

sogdiana Bunge.

By method of chromato-mass-spectral analysis we have studied compounds composition of
benzene extract of aerial parts Artemisia sogdiana, gathered in stage of buds forming and
bloom begin in Dzhizak region of Uzbekistan, and spur of Nurata range. In the benzene
extract we identified following in table compounds:

Component | Ry, min | Area, % | Component Ry, min | Area, %
m-Xylene 4.16 1.79 (-)-B-Thujone 10.56 3.18
1-Vinyl-1,3-cyclohexadiene 4.63 0.38 (+)-p-Thujone 10.92 2.69
Nonane 4.73 0.58 o-Isophoron 11.06 1.05
1R-0-Pinene 5.54 1.61 2-Pinen-7-one 11.19 5.23
Isoterpinolene 5.90 0.53 trans-Pinocarveol 11.64 1.50
4,4-Dimethyl-2-buten-4-olide 6.03 17.99 Camphor 11.81 8.65
[-Pinene 6.63 1.14 (1R)-(—)-Myrtenal 13.57 0.79
p-Cymene 8.01 0.99 y-Limonene 16.78 0.60
Eucalyptol 8.19 28.13 Filifolide A 17.66 4.05
y-Vinyl-y-valerolactone 8.51 8.71 (Z)-Jasmone 20.26 0.81

In need to note, that all presented in the table compounds are identified for the first time.
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TECHNOLOGY OF PRODUCTION OF ALKALOID ACONITINE
FROM Aconitum karakolicum AND Aconitum soongaricum

A. Z. Sadikov, Sh. Sh. Sagdullaev, Harold de Pomyers, Kamel Mabrouk,
I. B. Payziev, O. T. Juraev, T. F. Ibragimov

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: plant-inst@rambler.ru

It is known, that the major alkaloid aconitine is used in scientific practice for an
experimental modeling of cardiac arrhythmias on laboratory animals, when looking for
effective ways to treat arrhythmias and other serious heart disease. In the Central Asia, two
types of plants of the genus Aconitum — Aconitum karakolicum and Aconitum soongaricum
growing, that contained aconitine alkaloid. Aconitine is the main alkaloid in the total
alkaloids of these plants. But depending on the type of plant material, from their place of
growth, from the soil and climatic conditions the related alkaloids may be different, such as
karakoline, mesaconitine, songorine, disoxiaconitine etc.

We have developed a method for producing aconitine alkaloid with a purity of at least 96%
from these plants by extraction of raw materials with 80% aqueous ethanol or with weak
solutions of mineral or organic acid with further purification. By experimenting with the
different solvents the system selected for the technical purification of related aconitine
alkaloids, on column with alumina sorbent with varying Brockmann activity. The purity of
the product was determined by HPLC.
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DEVELOPMENT OF ANALYTICAL METHODS
FOR STANDARDIZATION OF DIHYDROATISINE
HYDROCHLORIDE

B. Sh. Mahmudova, D. K. Mutalova, N. V. Valiev,
B. T. Salimov, A. Z. Sadikov, Sh. Sh. Sagdullaev

Acad. S. Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy
of Sciences of the Republic of Uzbekistan, e-mail: plant-inst@icps.org.uz

Currently, the Institute is working on a new anti-arrhythmic drug dihydroatisine
hydrochloride, derived from the aerial parts of Acomitum zeravschanicum Steinb., the
buttercup family (Ranunculaceae), growing on the territory of the Republic of Uzbekistan.

The aim of this work is to develop methods for standardization of plant material, substance
and dosage form of the drug. The main alkaloids atisine and isoatosine contained in the aerial
parts of Aconitum zeravschanicum Steinb. were the raw material for the preparation of
dihydroatisine hydrochloride.

To determine the content of atisine and isoatosine in the plant material we have proposed
chromato-spectraphotometric method. In contrast to the raw materials, spectrophotometric
method proposed for the determination of the active substance in the substance and dosage
form of the drug dihydroatisine hydrochloride. As comparison solution working standard
sample of dihydroatisine hydrochloride was used. The measurement was made at a
wavelength of 220 nm.

The results showed that the content of atisine and isoatosine in the raw material is at least
0.2% by weight of air-dried raw materials, the content of dihydroatisine hydrochloride
substance should be at least 98%. Also it was founded, that the dosage form of the preparation
(2 mL of 1% solution for injection) should contain at least 0.019-0.021 g of active substance.
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SYNTHESIS OF 3,4-DIHYDRO-6,7-DIMETHOXY-1 (2-H)-
IZOQUINOLINON
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2) Mirzo Ulugbek National University, Republic of Uzbekistan, 100174, Tashkent

There are several methods of substituted isoquinolines” preparation [1]. However, the
Reaction of Bischler-Napieralski remains still now as the most applicable due to the
availability of reagents. Cyclization of diamide 1 with POC1; was carried out on boiling in
benzene. The end of reaction was controlled by TLC. The reaction mixture consists of three
substances. The main compound 2 was separated by column chromatography with yield 15%,
mp 174-175°C. '"H NMR spectrum (400 MHz, CDCls, §, ppm): 2.9, 3.6 (Ar-CH,-CH>-N),
3.95 (OMe), 6.72 (5-H), 7.62 (8-H), 7.7 (NH).
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The substance 2 was identified with known alkaloid coridaldine, extracted from the plant
Berberis baluchistanica [2], and its structure is confirmed by the RSA.
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PREPARATION OF POLYMER COMPLEX
OF ALBENDAZOLE WITH PECTIN
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All currently known antihelmintic drugs are not active enough for a complete care of
infected animals and humans. Moreover, they are highly toxic substances.

The aim of this work is to obtain a polymeric form of albendazole with pectin in order to
create new drug with high biological activity and, simultaneously, low toxicity.

Albendazole is practically insoluble in water and known organic solvents. Therefore the
step of dissolution of the active biological component is the important point of the preparation
of albendazole polycomplex. We have founded the method of albendazole dissolution and the
optimal conditions for producing the polymer complex with pectin. Various samples (in form
of solution, gels, films and dry powder) of the albendazole complex with pectin have been
obtained.

IR-spectroscopic analysis of the samples had shown the presence of shifts both in high and
low frequency of characteristic absorption bands of the functional groups of the initial
components. Thus, there is a significant low frequency shift of the band 3421 cm ™' (NH- of
albendazole) to the 3231 cm ' (NH- of the complex). There is a shift of the band 3336 cm™’
(OH- of pectin) to the 3231 cm™' (OH- of the complex). The band 3564 cm ' (OH- of pectin)
is deleted. High-frequency shift is observed for the C=0 groups of pectin (1747 cm ') and
1753 cm' (complex), as well as carboxymethyl group band 1633 cm™ (albendazole) and
1641 cm™' (complex). All this facts indicates the interaction between NH-groups of
albendazole and C=0O and OH-groups of pectin with the formation of polymer complex
“albendazole—pectin”.

The preliminary biological tests had shown the high activity and low toxicity of the
polymer form of albendazole.
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LIPIDS OF TWO Primula SPECIES
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In the continuation of our research on the lipids of Primulaceae family we have
investigated the seeds, roots and leaves of two Primula species — Primula capitellata Boiss.
and Primula fedschenkoi Rgl. Plants of the Primula genus are characterized by containing of
A6-polyunsaturated fatty acids.

The lipids from the studied objects were extracted with chloroform—methanol (2:1, v/v)
and analyzed by thin layer chromatography. Yield of the lipids from three parts of two plants
is presented in the Table. The fatty acid composition of all lipid samples was established by
GLC and GC-MS in the form of their methyl esters. Fatty acids were identified by
comparison of their retention times and mass-spectra with standards and A6-polyunsaturated
fatty acids isolated earlier by us from Cortusa turkestanica seeds [1].

TABLE. Yield of Lipids from Two Species of Primula

Plant | Parts of plant | Yield of lipids, % from dry weight
Primula capitellata Boiss. Seeds 10.3
Roots 1.7
Leaves 5.0
Primula fedschenkoi Rgl. Seeds 11.2
Roots 1.7
Leaves 4.8

The resulting dates indicate that the lipids content of the roots was founded to be lower
than the leaves and seeds (Table). The lipid compositions from three parts of P. capitellata
were very close to that of P. fedschenkoi. A6-polyunsaturated fatty acids were founded in the
lipids of both investigated plants. The contents of these fatty acids were different in the
studied parts of plants.

Lipids from seeds, roots and leaves contained octadeca-6Z,97,127,15Z-tetraenoic
(stearidonic) acid. Amount of this unusual fatty acid in the leaves lipids of P. capitellata and
P. fedschenkoi was higher (8.9 and 9.8%), than in the roots (2.6 and 4.4%) and seeds lipids
(3.1 and 3.3%), respectively.

The octadeca-6Z,97,12Z-trienoic (y-linolenoic) acid was also detected in the leaves lipids
of P. capitellata and Primula fedschenkoi in amount of 0.8% and 1.5%, respectively. These
dates showed that fatty acid composition of photosynthetic tissues of the Primula species
represents interest for their chemotaxonomic studies.

The lipids of the wild species of Primula genus growing in Uzbekistan were studied for the
first time.

REFERENCES

1. D. T. Asilbekova, Kh. R. Nuriddinov, N. D. Abdullaecv, A. M. Nigmatullaev, A. L.
Glushenkova, Khim. Prirod. Soedin., 151 (2010)



Poster Presentations 133
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New quinazolone derivatives based on natural products were synthesized [1], purified and
crystallized to investigate possible biological activity. As part of the investigation we have
also carried out single-crystal X-ray diffraction experiments to elucidate their solid-state
structure. Fig. 1 shows the chemical composition of the compounds. In order to derive more
accurate molecular geometries beyond the use of the independent atom model the new crystal
structures of 2-chloroacetyl)-2,3,3a,4-tetrahydropyrrolo[2,1-b]quinazolin-9(1H)-one (1) and
4-(2-diethylamino)acetyl-2,3,3a,4-tetrahydropyrrolo[2,1-b]quinazoline-9(1 H)-one (2) (see left
Scheme in Fig. 1) were further refined with aspherical scattering factors from the Invariom
database [2] to take into account valence electron density (Fig. 1).

g
| = 1Rl
12 =iy Hgiy

1 2

Fig. 1. Three-dimensional deformation electron density (0.1 eE isosurface)
from fast Fourier transform with MolecoolQt [3] for the 1 and 2.

A strenght of the invariom model is that it predicts the distribution of valence electron
density in crystals already on the basis of conventional diffraction experiments with normal
resolution (sinu/L around 0.7 E'). The so-obtained structural data and the electron-density
model then allows to predict electronic properties that can be correlated with molecular
reactivity.
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WITH A FOREIGN ANALOG - “FILTRUM-STI”
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Nowadays, enterosorption is gaining higher popularity both among medical clinicians, and
among the public. Entersorbents are the medicines intended for clearing the body of residues,
toxins and poisons: both the ones which got from outside and the ones arisen in it under the
influence of various pathological processes. One of the prospective enterosorbents is the
sorbents based on hydrolytic lignin. Being macroporous and soft-structured (unlike activated
carbon and other hard-structured medicines), they do not injure intestinal mucosa and are
capable of macromolecules and bacterial cells sorption.

Objective: Study of cotton hydrolytic lignin based entersorbents, developed in UzKFTI
compared to wood hydrolytic lignin based Filtrum —STI medicine (produced by “STI Med-
Sorb” Corp, Russia).

Methods: the study of an acute toxicity was conducted on 36 white mice of both genders,
weighted 18-21 g. 10-25% suspension was prepared from the study medicine by adding
Tween-20 and orally injected into mice in an amount of 0.8 mL. After one-time injection of
the medicine, observations were carried out hourly on the day of injection, 3 times/day on the
second and third days, and once/day during the following five days. The study of specific
antidiarrheal activity was carried out on male rats, weighted 180-220 g. Diarrhea was caused
by adding lactose into the ration. Study medicines were injected by atraumatic probe in dose
of 50 mg/kg once a day.

Results: the results indicated that injections of both medicines in doses of 2500 mg/kg,
5000 mg/kg and 10000 mg/kg do not cause considerable changes in the behavior of mice.
Cases of death were not observed during the 7 days.

Animals fed by lactose-containing diet were observed having diarrhea, accompanied by the
change of stool form (loss of feces solidness), the moisture in which made up 69.5% against
50.7% of intact rats” ones. Under the impact of lignin enterosorbent (UzKFTI), the share of
moisture in stool dropped to 30.8%. Unidirectional activity was also ascertained under the
impact of Filtrum-STI — 29.6%, that indicates identical antidiarrheal effect of both medicines.

Outcomes: new lignin enterosorbent developed in UzKFTI and Filtrum-STI, as dosed
10000 mg/kg, do not cause fatalities and are identical in action. According to the toxicity
classification, they may be referred as substances of class 5 — almost nontoxic. Both
medicines are also identical in terms of entorosoption activity on models of diarrhea.
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DETERMINATION OF FLAVONOIDS CONTENT
IN “HEPAFIL” PREPARATION

D. Abdukarimova, D. Matkarimov, Kh. M. Komilov, M. T. Mullajonova

The Tashkent Pharmaceutical Institute, fax: 256 45 04

In the Tashkent Pharmaceutical Institute on the Pharmacognozy chair “Hepafil”
preparation on the base of flowers Achillea filipendulina Lam., aerial part of Artemisia
absinthium L. and Stigmata maydis was created. The preparation exhibits the expressed
cholagogic activity. Phytochemical investigation of dry extract, from which “Hepafil” is
obtained, showed that there are more flavonoid compounds and also rutin among various
biologically active substances. In order to standardize “Hepafil” substance the content of rutin
is determined by spectrophotometric method.

One gram (precise weighing substance) of preparation is put into the measured flask of 50
mL and 30 mL of 95% ethyl alcohol is added. After that the solution is put into the ultrasonic
bath for 10 min, diluted with 95% ethyl alcohol to reaching the mark and filtrated.

1 mL of filtrate is put into the measured flask of 25 mL, add 5 mL of 95% of ethyl alcohol,
5 mL of 5% aluminium chloride solution in 70% ethyl alcohol, after 10 min add 2 mL of 5%
acetic acid solution in 70% ethyl alcohol, lead to volume of 70% solution with alcohol to the
mark and then mix.

After 30 min the optic density of the obtained solution on spectrophotometer at the curve
length of 408 nm in the ditch with layer thickness of 10 mm, using as the compensatory
solution, which consists of 1 mL of the preparation, 5 ml of 95% alcohol and 2 mL of acetic
acid solution in 70% alcohol is measured, placed in the measured flask of 25 mL and led with
70% alcohol to the mark.

Simultaneously, after 30 min, the optic density of compared solutions is measured
(solution of standard sample of rutin), prepared similar to the tested solution with the use as
compensatory solution, the solution consisting of 1 mL of compared solution and 2 mL of
acetic acid solution in 70% alcohol, placed into the measured flask of 25 mL and led with
70% alcohol to the mark.

The content of flavonoids sum (x) in the preparation on the account to rutin in mg in 1 mL
is calculated according to the formula:

Dy -my-50-1-25- P-100

Dy -my-100-25-1(100— W)’

where D; — optic density of the investigated solution; Dy — optic density of solution WSS
(rutin), mo — mass of weighing substance (rutin in g); m; — mass of weighing substance in g; P
— content of rutin in WSS in per cent (99.40); W — loss of mass in drying raw material in per
cent.

It was ascertained by the spectrophotometric method, that the content of flavonoids
accounted to rutin in “Hepafil” preparation is no less than 4.45%. The obtained results will be
used in standardization of this preparation.
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ISOMERIZATION OF FATTY ACIDS IN MODIFICATION
OF OILS AND FATS

N. K. Mazhidova, Yu. K. Kadirov

Bukhara Engineering Institute of Technology, Bukhara, Republic of Uzbekistan,
fax: 8 (365) 223 67 91, e-mail: kafedra-03(@mail.ru

Quality and food safety of catalytically modified fats depends on triglycerides composition
of used fatty raw materials and an arrangement of fatty acids in TAG acyls. In our researches
Nisosel-800 catalyst made by Engelkhard firm in Holland used as the most effective powdery
catalyst.

For the first time process of continuous technology of cotton oil catalytic modification
using the powdery Nisosel-800 catalyst is developed. In order to decrease the contents of the
trance-isomers of monoenoic fatty acids in catalytically modified food fats, improve their
quality, physiological and nutrition value continuous hydrogenation of cotton oil on the
production autoclave using the regenerated catalyst carried out. In the conducted pilot
researches it was interesting to obtaine the low-melting and high-melting food fats used for
production of margarine production and confectionery fats.

Volume speed of oil Quality Nutrition value
su lp m/h Todine Melting Hardness, | Contents of trance | Content of hard
PPy number, % I, point, °C g/cm acids, % glycerides, %
5.0 68.4 33.1 280 13 47
5.2 70.8 32.6 240 7 43
5.5 72.6 314 200 5 34

The provided data testified that catalytic modification proceeds with insignificant decrease
in iodine number of oil. Under the specified conditions of catalytic modification the
insignificant accumulation of trance-isomers of monoenoic fatty acids in the hydrogenated
fats is observed. However, a consistence of the received fatty production is very hard. Thus,
technological ways of improvement of quality and ensuring food safety of catalytically
modified food fats on catalysts of new generation are developed.
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STUDYING OF VITAMIN A VALUE IN ENRICHMENT
OF FOOD OIL

B. S. Nuritdinov, K. Kh. Mazhidov, M. N. Rakhimov

Bukhara Engineering Institute of Technology, Bukhara, Republic of Uzbekistan,
fax: 8 (365) 223 67 91, e-mail: kafedra-03@mail.ru

Nutritional value of fat depends both on fatty acid composition and contents of various
additives (vitamins, phosphpolipids etc.).

Vitamin A is stable and assimilated by an organism only in fat solutions. This vitamin
plays an important role in the metabolism and especially in activity of the growing organism.
Considering these facts, in our researches degree of safety of vitamin A in enriched by
vitamines cotton oil and influences on it the food phospholipids being biologically active
agents and natural antioxidants, stabilizers, an emulgators were studied. As a control fat the
butter and melting butter containing vitamin A were taken. For vitaminization the food
refined cotton oil obtained by a method of pressing and not containing phospholipids was
taken. As a source of vitamin A its concentrate was used, that was added to cotton oil in
quantities 26, 43, 46 and 92 IU in 1 g of fat. The samples of oils containing 26, 43 and 46 U
of vitamin, had identical organoleptic indicators (color, smell, taste), peculiar to cotton oil,
with imperceptible smack of vitamin concentrate. At addition of vitamin A to oil in
concentration of 92 IU in 1 g only insignificant smack and a smell of vitamin concentrate was
noted. In addition to the vitaminized samples of cotton oil phospholipids in concentration of
0.7 and 1% the small shade of smack of sunflower oil was noted, but taste and a smell
peculiar to cotton oil generally remained. All samples of the vitaminized oil were exposed to
heat treatment which is usually carried out in the course of cooking, i.e. warming up to 160°C
and "calcinating" to 240°C. Obtained samples of oil gained pleasant organoleptic properties,
smack of a concentrate of vitamin A disappeared, and a concentrate of phospolipids remained
in the form of insignificant traces. Results of the conducted researches established the
possibility of vitaminization of cotton oil by vitamin A in a combination with food
phospholipids. Probably, safety of this vitamin B combination with phospholipids may be
explained by high content of antioxidant tocopherol (from 86 to 110 mg %) in the oil.



138 Poster Presentations

AROMATIC COMPOUNDS FROM HERBAL RAW MATERIALS
FOR DETERGENTS

Zh. S. Murodov, M. M. Mamatov, S. S. Saidvaliyev, K. Kh. Mazhidov

Bukhara Engineering Institute of Technology, Bukhara, Republic
of Uzbekistan, fax: 8 (365) 223 67 91, e-mail: kafedra-03(@mail.ru

The synthetic detergents (SD) are intended for use in living conditions, and in the industry.
Rapid development of their manufacture is caused by possibilities for creation of the
detergents suitable on the properties and appointment in various fields. Synthetic detergents
are manufactured in the form of powder, pastes or liquid. All raw materials for production of
SD are subdivided into two groups - useful additives of an inorganic and organic origin;
surface-active washing substances. Such salts belong to useful additives, as technical sodium
tripolyphosphate, sodium tetrapyrophosphate, hexametaphosphate sodium, trimetaphosphate
sodium, sodium silicates. Besides, neutral inorganic salts (sodium sulfate and sodium
chloride), and also sodium perborate and sodium percarbonate used. All types of raw
materials previously analyzed, then in accordance with data of analyses a compounding of
this or that type of SD make. Taking into account the above, the compounding and
components of some types of the universal synthetic detergents developed by us is given
below.

Components Without With With bleaching in
bleaching | bleaching | washing machines
Washing substances (in terms of 100% substance)
. 20 17 15
Including
Alkylbenzenesulfonates + + +
Alkylsulfonates + + +
Alkylsulfates primary + + +
Oxyetylated alcohols or alkylphenols + + 2-3
Soap - - 6
Sodium tripolyphosphate 40 45 40
Sodium silicate (in terms of solid) 3-8 3-8 5
CMC (in terms of 100% substance) 1.0 1.0 0.9
Sodium perborate - 20 25
Stabilizer of peroxide salts (trilon B or magnesium chloride) - 0.3-2.0 0.4-2.0
Sodium toluolsulfonat 0-2 0-2 —
Optical bleach 0.3-0.4 0.3-0.4 0.3-0.4
Perfumery fragrance 0.1-0.3 0.1-0.3 0.1-0.3
Sodium and impurity sulfate t0 25.6 t0 9.3 t0 9.3

Water 10 5 5




Poster Presentations 139

GERMACRENES AND OTHER CONSTITUENTS
OF Seseli korovinii
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Seseli korovinii Schischk. is the perennial polycarpic plant of 70 cm height. It grows on an
altitude 1600-2900 m above-sea level on the slope of Turkestanic, Nurata, and Zeravshan
ridges. According to reference data, the plant roots contain coumarin derivative bergaptene
and chromones gamoudol and gamoudol acetate. Composition of aerial part of Seseli
korovinii was not studied earlier.

Chromato-mass-spectral analysis method was applied to study the composition of hexane
and benzene extracts of Seseli korovinii aerial parts collected in the slope of Nurata rang in
Uzbekistan at the beginning of blooming.

The following constituents are identified in hexane extract: (E)-2-methyl-2-butenoic acid
(4.89 min; 0.19%), isopropylmethylthiophene (12.51; 0.41), o-terpinene (18.27; 9.84),
a-cubenene (19.47; 1.96), 2,2-dimethyl-3-methylene-bicyclo[2.2.1]heptane (20.28; 0.41),
trans-p-caryophyllene (20.85; 4.74), o-caryophyllene (21.92; 5.66), (—)-germacra-
1(10),4(15),5-triene (22.80; 14.08), bicyclogermacrene (23.27; 5.00), y-elemene (23.54; 4.99),
a-terpinolen (24.09; 14.89), (-)-isoledene (24.44; 1.73), eudesma-3,7(11)-diene (24.64; 4.95),
germacrene B (25.08; 2.81), endo-1-bourbonanol (25.72; 2.66), 1,7,7-trimethyl-2-
vinylbicyclo[2.2.1]hept-2-ene (26.22; 0.47), a-bisabolol (29.13; 5.60).

The following compounds were identified in benzene extract: pinene (5.55 min; 2.49%),
(+)-sabinene (6.57; 2.60), B-myrcene (7.05; 1.98), I-phellandrene (7.42; 0.85), (+)-3-caren
(8.14; 0.80), trans-o-ocimene (8.44; 0.32), cis-P-ocimene (8.76; 1.36), m-cresol (9.94; 1.00),
isopropylmethylthiophene (12.73; 1.86), a-terpinene (18.25; 5.79), a-cubenene (19.46; 0.57),
[3aS-(3a0,3bP,4P,70,7aS5*)]-octahydro-7-methyl-3-methylene-4-(1-methylethyl)-1H-
cyclopenta[1,3]cyclopropa[1,2]benzene (19.95; 0.93), trans-p-caryophyllene (20.84; 3.86),
aromadendrene (21.59; 1.43), a-caryophyllene (21.92; 5.66), germacra-1(10),4(15),5-triene
(22.79; 11.97), bicyclogermacrene (23.26; 3.97), a-terpinolen (24.09; 11.88), (4AR-trans)-
1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-2-(1-methylethylidene)-naphtalene (24.63; 6.39),
germacrene B (25.08; 2.63), endo-l-bourbonanol (25.70; 1.87), 1,7,7-trimethyl-2-
vinylbicyclo[2.2.1]hept-2-ene (26.21; 0.34), 2-isopropyl-5-methyl-9-methylene-bicyclo[4.4.0]dec-
1-en (27.09; 1.93), a-bisabolol (29.10; 4.17), angelicin (= isopsoralen) (31.82; 2.80).

All of the reported compounds were identified in aerial part of Seseli korovinii Schischk.
for the first time.
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ISOPRENOIDS OF Tanacetopsis karataviensis
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Tanacetopsis karataviensis Kovalevsk. is perennial plant of 30—60 cm height, blossoming
in June—August and fruiting in July—September. It grows on a crushed rocky slope of
mountains in median and overhead zones: in Samarqand and Dzhizak regions (Nuratau
mountains and west ridge of Zeravshan range).

Constituents of aerial part of Tanacetopsis karataviensis weren't studied earlier.

Applying method of chromato-mass-spectral analysis we have studied compounds
composition of hexane and benzene extracts of Tanacetopsis karataviensis aerial parts. Plants
were collected at the beginning of blossoming in the slope of Nurata range at the height of
1600 m.

In the hexane extract we identified following compounds: geraniol acetate (19.69 min;
0.15%), cis,trans-farnesol (27.53; 15.08), a-bisabolol (29.07; 1.07), nerolidyl acetate (34.65;
4.67), nerolidol (36.09; 1.53), caryophyllene (37.68; 11.02).

In benzene extract following components were identified: o-phellandrene (7.42;
0.24), 1-(4-methyl-3-cyclohexen-1-yl)ethanone (11.42; 0.14), (+)-(R)-limonene (19.67; 0.14),
geraniol acetate (21.03; 0.17), 2-isopropenyl-5-methyl-4-hexenyl acetate (23.71; 0.30),
cis,trans-farnesol (27.50; 8.65), a-bisabolol (29.02; 0.49), farnesyl acetate (34.56; 3.07),
(E)-B-farnesene (35.99; 0.88), caryophyllene (37.60; 9.35), (Z,E)-a-farnesene (35.99; 0.88).

All of the reported compounds were identified for the first time in aerial part of
Tanacetopsis karataviensis.
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Lepidolopha komarovii C. Winkl. is subsrub of up to 1 m height, blossoming in June—July
and fruiting in August—September. It grows on stony slopes of low and median zones of
mountains in Tashkent (Pskem and Ugam ranges), Samarqand (Zeravshan range),
Surkhandar’ja (Hissar range) regions. Secondary metabolites of this species of plant’s genus
Lepidolopha had not been studied earlier.

Chromato-mass-spectral analysis was applied to study the composition of hexane and
benzene extracts of aerial parts Lepidolopha komarovii, collected at the beginning of
blooming in the slope of Central zone of Nurata range at height of about 1600 m.

In hexane extract the following compounds were identified: eucalyptol (8.21 min; 0.68%),
(+-)-linalool (10.43; 1.47), chrysanthenyl acetate (15.79; 33.37), 2,6-dimethyl-1,7-octadiene-
3,6-diol (16.39; 0.91), 1,7,7-trimethylbicyclo[2.2.1] hept-2-yl acetate (16.57; 0.85), 2-
isopropenyl-5-methyl-4-hexenyl acetate (16.77; 1.82), geraniol acetate (19.79; 7.65), 10s,11s-
himachala-3(12),4-diene (22.84; 8.09), nerolidol A (30.58; 1.20).

In benzene extract the following compounds were identified: o-xylene (4.64 min; 0.07%),
nonane (4.74; 0.31), santolinatrien (4.92; 0.65), (+)-o-pinene (5.55; 1.09), camphene (5.92;
0.30), (+)-sabinene (6.57; 0.83), eucalyptol (8.21; 3.76), 4-thujanol, stereoisomer (9.35; 0.37),
(+-)-linalool (10.43; 2.27), (+-)-camphor (11.83; 0.73), chrysanthenyl acetate (15.85; 37.95),
2,6-dimethyl-1,7-octadiene-3,6-diol (16.35; 1.11), 1,7,7-trimethylbicyclo[2.2.1] hept-2-yl
acetate (16.57; 1.12), 2-isopropenyl-5-methyl-4-hexenyl acetate (16.78; 2.06), 2,2-dimethyl-
3-methylene-bicyclo[2.2.1]heptane (18.39; 0.90), geraniol acetate (19.80; 5.93), vulgarole
(20.37; 2.49), trans-p-caryophyllene (20.84; 0.51), geraniol formate (21.02; 1.36), 10s,11s-
himachala-3(12),4-diene (22.84; 4.63), geraniol butyrate (23.77; 1.10), (1R,4R,6R,10S)-
4,12,12-trimethyl-9-methylene-5-oxatricyclo[8.2.0.04,6]dodecane (25.87; 1.03).

All of the reported compounds were identified in aerial part Lepidolopha komarovii for the
first time.
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EFFECT OF RONCOLEUKINE ON SERUM CYTOKINES
IN LEUKEMIC RATS

Kh. Y. Karimov, G. G. Kasymova

Research Institute of Hematology and Blood Transfusion, Tashkent, Uzbekistan

Objective: to study contents of cytokines IL-1f, IL-6 and TNF-o in blood serum of rats
with experimental leukemia (EL) in pharmacotherapy dynamics.

Material and Methods. 157 male rats were subcutaneously injected with 40% oil solution
of benzyl (0.01 mL per 100 g of body weight) within 8 months. Development of leukemia
was assessed by changes in peripheral blood and bone marrow. 20 rats were intact. After 5
months 126 rats with leukemia signs were divided into 4 groups: 1% group (33 rats) received
physiological solution 0.5 mL/100 g; 2" (31 rats) — hydrae 0.06 mg/100 g intraperitoneally;
3" (31 rats) — roncoleukine 0.006 mg/kg intraperitoneally 3 times per a day within 10 days;
4™ (31 rats) — hydrae + roncoleukine at the same doses. Stage-by-stage treatment was carried
out in 10 days within 3 months. Animals were sacrificed under slight anesthesia, according to
the rules of the European Convention for the Protection of Vertebrate Animals. Contents of
IL-1B, IL-6 and TNF-o in blood serum (pg/mL) were determined by immunoenzymatic
method. The data obtained were processed using methods of variation statistics.

Results and Discussion. At 6 month, in rats with EL serum contents of IL-1f, IL-6 and
TNF-o were increased for 3.36 (P < 0.001); 2.43 (P < 0.001) and 1.61 (P < 0.01) times,
respectively. At 7 month, contents of IL-1B and IL-6 remained at the same values, while
TNF-a progressively increased in 2.35 (P < 0.01) times. By final term, contents of IL-1f3, IL-
6 and TNF-o continued increase, significantly exceeded the values of intact rats in 3.99; 4.42
and 2.44 times, respectively. Stage-by-stage chemotherapy for EL with hydrae reduced high
levels of the investigated cytokines. Probably, this was connected with damaging effect of
hydrae on DNA synthesis, resulting from inhibition of ribonucleotidereductase and DNA-
polymerases in cells of bone marrow. Combination of hydrae and roncoleukine more
significantly decreased the levels of cytokines, especially TNF-o.. The same changes, but to a
lesser extent, were observed at use of roncoleukine without cytostatic. This may be connected
with apoptosis induction by roncoleukine, resulting from increase of level of proapoptic
protein Bad and decrease of levels of antiapoptic proteins Bcl-2 and Bcl-x1, as well as
activation of T- and B-cells of central and peripheral lymphoid organs and macrophage
functions. In our experiments the drug induced antitumoral effect of hydrae that was
manifested by decrease of animals’ mortality and inhibition of leukosogenesis progression.

Conclusions. EL induced by prolonged introduction of benzyl is manifested by increase of
serum levels of IL-1f, IL-6 and TNF-o, depending on terms of experiment. Pharmacotherapy
for EL with hydrae decreased the levels of proinflammatory cytokines because of damaging
effect on lymphoid tissue, and decrease of functions of T- and B-cells. Introduction of
roncoleukine in pharmacotherapy of EL sharply reduced contents of cytokines, especially IL-
6 and TNF-c.
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HYPOCHOLESTEROLEMIC AND HYPOCOAGULATORY
PROPERTIES OF SULFAPORIN IN HYPERCHOLESTEROLEMIA

F. Kh. Inovatova, S. S. Rashidova, G. M. Kutlikova, Kh. A. Rasulova, N. Karimova

Research Institute of Chemistry and Physics of Polymers of Academy of Sciences
Tashkent Medical Academy, 2 Farobi str., Almazar district, Tashkent, Uzbekistan

Objective was to study hypocholesterolemic and hypocoagulatory properties of sulfaporin
on the model of experimental hypercholesterolemia (EHC).

Sulfaporin is chitosan sulfate, which formation was identified by elemental analysis; the
degree of sulfation was determined by conductometric titration. IR spectroscopy and X-ray
analysis established the structure of sulfaporin. EHC was reproduced in 46 rabbits by
introduction of cholesterol diet for 3 months. Development of EHC was judged by the change
in lipid and lipoprotein spectrum of blood serum. By the final deadline, morphologically
atherosclerotic changes developed in aorta. Animals by this time were divided into 5 groups:
1°' group received placebo (8 rabbits), 2™ — heparin in standard doses (7 rabbits), 3™ —
hypocholesterolemic drug hemfibrasil 100 mg/kg, 4™ — sulfaporin at a dose of 500 TU/kg, 5™ —
sulfaporin 1000 IU/kg parenterally within 1 month. At 90 and 120 days of experiment, we
determined total cholesterol (TC), high-density lipids (HDL), low-density lipids (LDL) and
very low-density lipids (VLDL) in blood serum, as well as the main parameters of platelet-
vascular coagulation and hemostasis. The digital material was processed by variation
statistics.

Correction of EHC with hypocholesterolemic drugs for 2 months had a positive effect on
lipid metabolism. The content of TC significantly reduced in 1.35 (P < 0.05), 1.75 (P < 0.01)
and 2.29 times (P < 0.001), respectively in the groups treated with hemfibrasil, sulfaporin-500
and sulfaporin-1000, compared with control group. The levels of LDL decreased for 1.36 (P <
0.05), 1.65 (P < 0.05) and 2.19 (P < 0.01) times, respectively. VLDL contents also decreased
for 1.45 (P < 0.05), 2.13 (P < 0.01) and 2.52 times (P < 0.001) respectively, while the levels
of HDL increased for 1.72 times (P < 0.05) at use of hemfibrasil, and in 1.49 (P < 0.05) and
1.92 times (P < 0.01), at use of sulfaporin-500 and 1000, respectively, in comparison to
control animals. Thus, hemfibrasil had a weaker positive effect on serum lipoprotein
spectrum.

Hypercoagulatory syndrome developed in rabbits with EHC. Pharmacotherapy with
heparin significantly improved platelet-vascular coagulation and hemostasis. Application of
sulfaporin for a long time reduced platelet count to 237.8 + 6.2 x 10°/L, significantly
prolonged time of blood coagulation (beginning 155.48 + 5.55 sec, end — 231.28 + 5.9 sec)
and thrombin time to 11.4 + 0.86 sec, as well as reduced PTI on 17.1% and fibrinogen on
39