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OIVISIIU (REVIEWS)
XITO3AH: IPOTUMIKPOBHA AKTUBHICTDb TA HEPCIIEKTUBU
BIOMEJINYHOI'O BUKOPUCTAHHSI

Cyxony0 JL.b.

CHITOSAN: ANTIBACTERIALACTIVITY AND PERSPECTIVES OF THE BIOMEDICAL APPLICATION

Sukhodub L.B.

In the last decades, serious attention is attracted by the use of natural antimicrobial drugs instead of the usual ones because of
pathogens resistance to antibiotics. Chitosan (CS) is widely used as an antimicrobial agent owing to its high biodegradability,
nontoxicity and antimicrobial properties. CS is a cationic polysaccharide obtained by partial deacetylation of chitin, the major
component of crustacean shells. In last time cultivation of fungi provides an alternative source of the CS obtaining: Chitin makes up
45 % of the A. niger and M. rouxii cell wall content and up to 20 % of the P. notatum cell wall content In contrast to other polymers,
chitosan is a hydrophilic polymer with positive charge and has three types of functional groups: amino group at position C-2 in each
deacetylated structural unit, as well as primary and secondary hydroxyl groups at C-6 and C-3 positions respectively. This causes its
ability to form new hydrofilic medicals on the basis of known drugs, as well as the formation of drug release systems. CS is unique
adsorbent and it is possible to combine it with another drugs. The natural ability of CS for gelation is used in the preparation of the
hemostatic agent "Celox", that is effective for preventing fatalities when arterial bleeding occurs on the battlefield. The clotting of
"Celox" occurs much faster than other hemostatic agents. Antimicrobial activity of chitosan against many Gram-positive and Gram-
negative bacteria, filamentous fungi and yeasts has been widely demonstrated in the scientific literature. There are some reported
mechanisms for antibacterial activity: positively charged due to NH3" groups Chitosan interact with negatively charged functional
groups at the cell surface and compromise the cell wall or outer membrane. In the case of Gram-positive bacteria, lipoteichoic acid
could provide a molecular linkage for chitosan at the cell surface, allowing it to disturb membrane functions. Lipopolysaccharides in
the Gram-negative bacteria outer membrane are held together by electrostatic interactions with divalent metals. This cations may 8-12
compete with CS, that also disturb the cell functions. Some authors reported that CS binds to DNA and inhibits RNA synthesis.
Significant role in antibacterial activity belongs to the physical and chemical properties of Chitosan, including its cationic structure,
molecular weight, degree of the deacetylation, concentration. Owing to the high content of amino and carboxyl groups, Chitosan can
form chelate complexes with metals. Silver (Ag) ion antimicrobial activity against Gram-negative and Gram-positive bacteria is well
known. Complexes Chitosan-Silver are used in medicine for example as part of the protective coatings on metal implants in dentistry
and orthopedics in order to reduce the risk of postoperative infection. The antibacterial activity of the Silver-Chitosan-doped
hydroxyapatite (HA) coating was examined using spectrophotometry by measuring the optical density of the culture medium E.coli
ATCC 25922 containing the experimental samples. After 48 hours immersion of the substrate in medium, concentration of microbial
cells (C, CFU/mI) was decreased from log 7 to log 4,8, what is evidence of the coating antibacterial activity. It was studied the ability
of the biomaterials based on HA with Chitosan and Silver content to influence the adhesive properties of E. coli ATCC 25922 and S.
aureus ATCC 25923. It was proved that under Ag+ ions action, added to the coating material, the adhesive index for E.coli decreases
in relation to formalinized ram erythrocytes on 17 % as compared to control sample (pure HA) and the adhesive index for S. aureus —
on 13 %. Also was found that chitosan as a component of bioactive coating decreases the adhesive index E. coli on 29 %, and those
for S. aureus on 22 %. Thus, from this short overview follows the conclusion that CS can be used in medicine as a very perspective
antimicrobial agent. Also, application CS in combination with HA-Ag coatings on medical metal implants, using biomimetic
technology should be taken to the attention. CS has a great potential for its using as a component of the composite biomaterial with all
necessary properties (porosity, biodegradation, nontoxicity) in nanomedicine, particular for bone regeneration and stomatology. Once
more direction is connected with a property of CS to bind with DNA, RNA and that open the possibility to create novel materials for
gene therapy. But for more effective using all CS and its derivatives properties in practical medicine it’s necessary to perform further
deeper investigations.

Key words: Chitosan, Gram-negative, Gram-positive microorganisms, antimicrobial activity.

EKCNEPUMEHTAJILHI POBOTH (EXPERIMENTAL STUDY)
®APMAIIIS (PHARMACY)

HNOPIBHAHHSA IMYHOT'EHHOCTI I BIZTIKOBOI'O CKUIIAJY
EKCIIEPUMEHTAJIBHOI TA O®IIIIHAJIBHOI BIPOCOMAJIBHUX
MNPOTUT'PUITIO3HUX BAKLIUH

Boasincbkuii A.1O., Iloropisia M.C., PomanoBa O.A., labugosa T.B., MapTunoB
A.B., IrymuoBa H.I., Cugopenko T.A., FOxumenko B.I., ITepemor C./., CMmisisiHCbKA

M.B., Kammnyp H.B.

COMPARED OF IMMUNOGENESITY AND PROTEIN COMPOSITION OF EXPERIMENTAL AND OFFICINAL 13-18
VYROSOMAL INFLUENZA VIRUS VACCINE

Volyanskiy AYu, Pogorila MS, Romanova EA, Davidova TV, Martynov AV, Igumnova NI, Sidorenko TA, Yukhimenko VI,
Peremot SD, Smilianska MV, Kashpur NV

Introduction Due to the high mutagenicity that distinguishes influenza A virus, there are viruses of this type of new antigenic
properties, the prevention of which the immune system has no immunological memory. It is therefore important to find new ways to
create and study patterns of immunological impact of influenza vaccines. The success of liposomal vaccines and the growing interest
in their improvement can be attributed to a number of key advantages over other systems of delivery of antigens and enhance the
immune response. The main advantage of liposomes is their safety and good tolerance, as demonstrated by the use of approved based
on liposomes of anticancer and anti-infective drugs.
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Material and methods As part of the search for new ways to create, study functional characteristics and patterns of immunological
impact of influenza vaccine immunogenicity was investigated newly formed liposomal vaccine "Lipos 2" compared to the trivalent
vaccine officinal virosomal vaccine Infleksal and analyzed their protein composition using bioanalyzer «Agilent 2100."
Immunogenicity of vaccines studied by hemagglutination inhibition test (HIT) with a specific antigen (influenza virus). The
composition of proteins containing vaccine was studied using bioanalyzer «Agilent-2100» («Agilent Technologies», USA) using the
method of SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis). Analysis on «Agilent-2100" conducted by using
chips to analyze 12 samples simultaneously studied vaccines. The protein composition of the vaccine was determined by
elektrophoregram receiving data on molecular weight protein fragments, their concentration and percentage of study medication. Also,
determine the average number of proteins in vaccine strain.

Results and discussion Considerable experimental vaccine immunogenicity, which caused a persistent increase in the level of
specific antibodies to all three viral antigens in most experimental animals compared with the vaccine, which was in control. Based
elektroforegram defined the quantitative composition of proteins, their total weight and percentage of trivalent subunit vaccine
Inflyuvak and trivalent virosomal vaccine Infleksal, that the number of components of different protein components by molecular
weight.

Keywords: virosomal trivalent influenza vaccine, protein composition, immunogenicity..

BIOPAPMAINEBTUYHE OBI'PYHTYBAHHS PO3UNHHUKA Y CKJIAAIL
IMYHOBIOJIOTI'TYHOI'O ITPEITAPATY JJIA IIONNEPE/KEHHSA TA
JIKYBAHHA KAHAUJAMIKO3IB

Pubanxin M. B., Ctpisiens O. I1., Ctpeasnuxos JI. C., Kaawoxkna O. C.
BIOPHARMACEUTICAL SUBSTANTIATION OF THE SOLVENT IN THE COMPOSITION OF THE
IMMUNOBIOLOGICAL DRUG SOLUTION FOR PREVENTION AND TREATMENT

OF CANDIDAL INFECTION

Rybalkin M. V., Strilets O. P., Strelnikov L. S., Kalyuzhna O. S.

Today diseases caused by potentially pathogenic microorganisms become increasingly important. This phenomenon is connected with
increase of power of influence of the environment: chemical pollution, radiation, irrational use of antibiotics and hormone therapy; it
leads to decrease of the immune response and human nonspecific resistance. For the last years one of the indicators of failure of the
human body immune protection is chronic and local candidiases caused by potentially pathogenic fungi of Candida genus. Prevalence
and risk of candidal infections determine the need for searching new medicines with a high efficiency and safety for human.
Development of a vaccine for prevention and treatment of candidal infection is being actively conducted in many countries of the
world. It should be noted that currently no domestic vaccine is produced in Ukraine and no candidiasis vaccines have been registered.
Therefore, development of such vaccine is the topical issue of modern pharmacy and medicine.

In our previous studies it was found that the immunobiological drug based on the antigens of fungi of C. albicans with the protein
concentration of 3 mg/ml and C. tropicalis with the protein concentration of 5 mg/ml in the ratio of 1:1 possesses the protective and
therapeutic effect. At the current stage of research it is necessary to substantiate the solvent in the composition of the
immunobiological drug. The aim of this work is the experimental substantiation of the solvent in the composition of the
immunobiological drug based on the antigens of C. albicans and C. tropicalis fungi.

Materials and Methods. The immunobiological drug with the protein concentration of 4 mg/ml was investigated using various
solvents. The following solvents was studied: water for injections, 0.9 % isotonic saline solution, phosphate buffer solution. To
determine the protective and therapeutic activity of the immunobiological drug based on the antigens of C. albicans and C. tropicalis
fungi the research was conducted in healthy two-month white mice with the body weight of 18-22 g. There were 6 animals in the
control and test groups. Mice were intramuscularly injected 0.2 ml of the immunobiological drug twice with an interval of 14 days. To
determine the protective activity of the immunobiological drug the animals were infected intraperitoneally in 3 months after the
second introduction. For this purpose the suspension of Candida albicans fungi of CCM 335-867 strain in the amount of 20 mIn. of
cells and Candida tropicalis of ATTC 20336 strain in the amount of 60 min. of cells in the volume of 1 ml was used; they were
introduced with the interval of 1 hour. After that in 14 days the animals were examined and the results were determined. To determine
therapeutic activity of the immunobiological drug the animals were infected according to the scheme described, in 5 days a doulble
injection of the drug was introduced to mice. After that in 14 days the animals were examined and the results were determined.

As a result of the research conducted it was found that the immunobiological drug based on the antigens of C. albicans and C.
tropicalis fungi with all solvents studied protected 100 % of animals from infection in 1 and 3 months. The therapeutic effect of the
immunobiological drug based on the antigens of C. albicans and C. tropicalis fungi with all solvents was 100 %. The therapeutic
effect started to exhibit in 8 - 14 days after the first introduction of the vaccine, and in 8 - 14 days after the repeated introduction of the
vaccine the full recovery of animals occurred. In animals of the control group the signs of infection corresponding to the moderate
form of the disease and the advanced form of the disease were registered. Taking into account the fact that the immunobiological drug
with all solvents has shown the similar results the use of phosphate buffer solution is more expedient for further study because it
preserves the constant value of the pH medium for a long period of time. Thus, it provides the drug stability since an insignificant
change in pH can greatly affect the activity of antigens, and it will have an influence on the drug activity.

Keywords: candidiasis; antigen; vaccine; immunity; solvent

BEPU®IKALISA BEPX METOAUKHU KIJIBKICHOT'O BUSHAYEHHSA
AMJIOIUIIIHY B TABJIETKAX

Xamnin B. A., Komapunbknii 1. JI., bes3 H. 1O., I'eoprisinn B. A.

VERIFICATION HPLC METHOD OF QUANTITATIVE DETERMINATION OF AMLODIPINE IN TABLETS

Khanin V. A., Komarytskyy L. L., Bevz N. Yu., Georgiyants V. A.

Introduction. Amlodipine ((+)-2-[(2-aminoetoksi)methyl]-4-(2-chlorophenyl)-1,4-dihydro-6-methyl-3,5-pyridine dicarboxylic acid
3-ethyl 5-methyl ester) as besylate and small tally belongs to the group of selective long-acting calcium channel blockers,
dihydropyridine derivatives. In clinical practice, as antianginal and antihypertensive agent for the treatment of cardiovascular diseases.
It is produced in powder form, substance and finished dosage forms (tablets of 2.5, 5 and 10 mg). The scientific literature describes
methods of quantitative determination of the drug by spectrophotometry — by his own light absorption and by reaction product with
aloksan, chromatography techniques, kinetic-spectrophotometric method in substances and preparations and methods chromatomass
spectrometry and stripping voltammetry. For the quantitative determination of amlodipine besylate British Pharmacopoeia and
European Pharmacopoeia recommend the use of liquid chromatography method. In connection with the establishment of the second
edition of SPhU and when it is comprised of articles on the finished product, we set out to analyze the characteristics of the validation
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of chromatographic quantitative determination of amlodipine besylate tablets and to verify the analytical procedure.

Material & methods. In conducting research using substance amlodipine besylate series number AB0401013. Analysis subject pill
“Amlodipine” series number 20113 manufacturer of “Pharmaceutical company “Zdorovye”. Analytical equipment used is: 2695
chromatograph with diode array detector 2996 firms Waters Corp. USA using column Nova-Pak C18 300 x 3,9 mm with a particle
size of 4 um, weight ER-182 company AND Japan, measuring vessel class A. Preparation of the test solution. To accurately sample
powder tablets equivalent to 50 mg amlodipine, add 30 ml of methanol, shake for 30 minutes, dilute the solution to 50.0 ml with
methanol and filtered. 5 ml of methanol solution adjusted to a volume of 100.0 ml. Preparation of the working standard solution
sample amlodipine besylate. 50.0 mg of amlodipine RCC dissolved in methanol and dilute with the same solvent to 50.0 ml. 5.0 ml of
this solution argue with methanol to volume 100.0 ml. Before the major controlled trials validated the existence of documents
certifying the suitability vykorystovanoho equipment, raw materials and chemicals. Validation of the methodology was carried out in
accordance with the requirements of SPhU.

Results & discussion. Linearity methods defined within 80-120% of nominal concentrations. The linearity of the methods supported
by the entire range of concentrations studied (b=0.9845, Sb=0,01473, a=1.5282, Sa=1.4956, S,=0.5486, r=0.9992). It is proved that
the validated method characterized by sufficient convergence and accuracy over the entire range of concentrations (AZ=1.03,
8%=0.09).

Conclusion. During verification methods of quantitative determination of amlodipine besylate tablets were studied characteristics
validated HPLC method: accuracy, linearity, precision, specificity, and internal laboratory precision. Validation technique
characteristics do not exceed the critical value of error (1.6%) and characterized by qualitative analytical indicators. This technique
can be correctly reproduced in the laboratory conditions, and is independent of the excipients.

Keywords: amlodipine, HPLC, method validation

AHTUMIKPOBHA AKTUBHICTb CTEPEOI3OMEPIB ITOXITHUX
XOJIAHOBOI KMCJIOTH B MOPIBHSIHHI 3 XOJIEBOIO KUCJOTOIO

Bapcyk /1. O., CaBuenko /1. C., Kpucbkis O. C, Koasnenko C. M.

ANTIMICROBIAL ACTIVITY OF STEREOISOMERS of CHOLANIC ACIDS’ DERIVATIVES COMPARED TO CHOLIC
ACID.

Barsuk D.O., Savchenko D.S., Kryskiv O.S., Kovalenko S.M.

A series of membrane-active cationic derivatives of cholic acid with antimicrobial activity may have common aspects of the action
mechanism with previously found cationic-peptide antibiotics. Bactericidal action of some substances was found for a wide range of
gram-negative and gram-positive microorganisms, other derivatives cholic acid were weakly active against gram-negative
microorganisms, but effectively penetrated through the outer membrane and increased the sensitivity of bacteria to hydrophobic
antibiotics. The negative feature of membrane-active antimicrobial agents is a frequent expressionof hemolytic properties that may be
an obstacle to their regular use. Level haemolyticity of bile acids derivatives ranged from very weakly hemolytic to high hemolytic.
The aim of this work was to explore new stereomeric compounds: derivatives of bile acids with weak hemolytic activity and
potentially high antimicrobial effect. According to previously conducted research on optical structure and pharmacological action of
stereoisomers stereoisomers o, / 3-amino, it was found that bile acids change their pharmacological properties depending on the stereo-
configuration therefore to continue the analysis of bile acid derivatives it were taken already studied stereoisomers amino
functionalized cholic acid. In 3D-models of 3-amino-7a, 12a-dihydroxy-5p-cholanic acid has a more unfavorable position of the 28-33
amino group at the 3rd carbon atoms and requires a large amount of activation energy and reaction conditions are more stringent than
3a-isomer need, so therefore bacterial metabolism blocking is possible through this mechanism. Thus reactions involving 3-amino
group are complicated because of its shielding by voluminous substituent at 10th position steranic fragment(CHs group) in contrast
to 3a-amino which is directed in the opposite direction.

Materials and methods. The antimibicrobial activity was meseared by the method of serial dilutions in a solid nutrient medium. To
compare the effects of spatial configuration on the antimicrobial activity of substances we used 8 compounds (4 o-stereoisomers and 4
B- stereoisomers) with the same substituents, which were obtained by synthesis of corresponding a/p-amino cholanic acid with
acylchloride.

Result and discussions. The results of antimicrobial activity show that all studied drugs can be characterized by a wide spectrum of
antibacterial properties against strains of aerobic bacteria and fungi and they have higher rate of growth delay compared to their 3a/p
predecessors. aCyclBut showed a greater influence on growth delay of Candida albicans, Escherichia coli and Pseudomonas
aeroginosa. Almost all of o isomers showed weaker antimicrobial activity against Proteus vulgaris, Bacillus subtilis, Staphylococcus
aureus compared with their g analogues and in absolute values.

Conclutions. All compounds have showed a wide range of antimicrobial activity and might be used as potential antibiotics.
aCyclBut, BCyclBut, B3Me-Ph caused the greatest growth delay of microorganisms.

Keywords: bile acid, 3-acylated a- stereoisomers and § 3-amino-7a, 12a-dyhydroxy-5@-cholanic acid antimicrobial activity.

MEJIMIIMHA (MEDICINE)

EFFECT OF CYTOKINE CEREBROPROTECITON ON THE STATE OF
ANTIOXIDANT THIOL-DISULFIDE SYSTEM IN THE BRAIN TISSUE OF
RATS WITH EXPERIMENTAL DIABETES MELLITUS

Suprun E.V,, But N.A., Suprun A.S.

Agents, providing both for damaging effect and cell viability system in the ischemia/hypoxia area, include cytokines — intercellular
communication transmitters in health and disease, which establish communication signal network between cells of the immune system
and cells of other organs and tissues. According to present-day ideas, nature of immune response and peculiarities of development of
the pathophysiological changes in ischemic/hypoxic tissue disorders depends on preemptive activation of the T-lymphocyte
subpopulations, their synthesis of cytokines of various types and formation of “cytokine cascade", i.e. relation between pro-
inflammatory and anti-inflammatory cytokines. Therefore, application of cytokine preparations may become effective perspective link
in the complex therapy of port-ischemic complications in DM. In case of ischemic dmaage to the brain tissue in DM model, TDS
balance shifts due to decrease in its reduced intermediates on the background of oxidized forms, with considerable lowering of
reduced glutathione level and GR and GP activity. Similar pathological biochemical changes cause significant functional changes in
cells and are often irreversible. Changes on TDS activity and oxidation of thiol groups of a cystein-dependent protein region of the
mitochondrial internal membranes cause depolarization and destabilization of the mitochondrial internal membranes, with so called
non-selective PT-pore (permeability transition pore — PTP) being formed . Opening of such channel in the internal membrane results
in establishing ion balance in the matrix and mitochondrial intermembranous space, distributes hydrogen ion gradient (H") to the
internal membrane and breaks respiratory chain. Also, this causes volume disregulation of mitochondria due to the matrix
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hyperosmolality, results in the increased matrix volume, breaks of the external membrane and growing destabilization of mitochondria
and enzyme system, leads to development of persistent mitochondrial dysfunction, and as a result, to mitochondrial death —
mitoptosis. Moreover, IL-1, produced in response to hypoxia, expresses inducible NOS (iNOS) in the glial cells, which results in NO
hyperproduction and toxic effects die to its excessive amount. Excessive amount and its highly toxic derivatives nitrosylate protein-
clinging enzymes of the respiratory chain of mitochondria and Krebs cycle, and inhibit them. Dysfunction of mitochondrial enzyme
complexes (MEC) is formed, which causes qualitative changes of iron-sulfur centers in the mitochondrial enzymes and their
functions, as well as suppression of a main (NAD-dependent) pathway for the substrate oxidation in respiratory chain. Aerobic energy
synthesis is suppressed, thus bioenergetic (tissue) hypoxia is developed. Under conditions of the impaired generation of cell energy,
caused by mitochondrial dysfunction, loss of NAD and ATP results in death of cells by necrosis or apoptosis. These
pathophysiological changes form the basis of occurrence of early or late post-ischemic DM complications, resulting in disturbance of
the usual lifestyle and lowering of life quality, persistent loss of occupational capacity and rapid progression of heavy neurological
consequences up to lethal outcome. To gain maximum protective effect in the DM therapy, it is necessary to achieve interruption of
pathogenetic ischemic/hypoxic cascade at earlier stages, which includes stage of thiol-disulfide imbalance establishing. Normalization
of TDS state allows prevention of depolarization and destabilization of the mitochondrial internal membrane followed by
development of mitochondrial dysfunction, energy imbalance and other post-ischemic consequences.

Keywords: interleukin-1, IL-1ra, experimental diabetes mellitus, thiol-disulfide system

OCOBJIMBOCTI BILIMBY BABE3IHHOI IHOEKIII HA BYJIOBY IILTYHKA
HEJIITHIMHUX MHUIIEH (excniepuMeHTAJIbHO-MOP(]oJIoriuHe J0CIiIKeHHS)
Hoxua C.I., Topanuk LI.,Tumuyenko O.M., Yurnpuncska H.A., Koctups L.A.,

Boaennka T.A.

PECULIARITIES OF THE BABESIOUS INFECTION INFLUENCE TO NONLINER MICE STOMACH STRUCTURE
(experimental and morphological investigation)

Pokhil S.1., Torianik I.1., Tymchenko O.M., Chigirinska N.A., Kostyria I.A., Boletch'ka T.O.

The babesias are one of the most ubiquitous and widespread blood parasites in the worldbased on numbers and distribution of species
in animals, second only to the trypanosomes. They generally have two classes of hosts, an invertebrate and a vertebrate host. The
maintenance of Babesia spp. Is dependent on both hosts; the specific tick vector must feed on a vertebrate reservoir that is competante
in maintaining the Babesia organisms in an infectious state. Therefore, B. microti presents itself as an emerging zoonosis only in areas
where there is a primary competent reservoir. The first documented case of babesiosis in humans was in 1957. A splenectomized
farmer in Yugoslavia was diagnosed with a B. bovis infection. But now most cases of babesial infections in humans have been
asquired in temperate regions of the USA and Europe. That a tick-transmitted protozoan parasite, one of the causative agents of
piroplasmosis (babesiosis). The disease is characterized by sings of malaise, inappetence, fever, hemolytic anemia and
hemoglobinuria. The parasite has a wide distribution and occurs on all continents, except Australia. The life cycle of the parasite in
animals organism (equine hosts, traveling dogs, cats) comprises two intracellular stages: sporozoites innoculated by infected ticks
develop into schizonts within lymphocytes where they maltiply and subsequently transform into microzoites, which then invide
erythrocytes. Purpose of the experiment’s to study the influence of the babesious infection to nonliner female mice stomach
structure.

Materials and methods. The examinational material of this investigations are the female nonliner controle intact mice of the 4-6-  40-44
week-old (n=15) and such paterns, which were with the babesious infection (n=45). For all of examinational animals groups were
used macroscopic and hystological methods. Macroscopic analysis was included organoleptic, biomechanical, microtopographical
methods of investigations (external status, volum, size, syn-, holo-, skeletotopy). Microscopic examination was carried out in a
traditional way. Bits of the material were removed, washed, fixed in 12 % formalaldehyde, subjected to postfixation and dehydrated
(providing have been worked in standart algoritm’s). Sections were contrasted by hematoxsilin and eosin, azur and eosin, Brashe,
sudan I11- sudan IV, analysed under a microscope LOMU (LOMO, Russia): x 300; x400; 1350 and photographed with a digital
camera “Canon EOS-3000".

Results. Clinically disease manifestations of babesiosis are caused by the asexual reproductive stage of the organism in digestive
system organs, erythrocytes of the host and the subsequent lysis of same host cells. Consequently, there is a very broad clinical
spectrum which is probably directly reflective of the level of parasitemia in the blood. Morphologically: gastrical tunics (mucosal,
muscular, serosal) of the control groupe animals are very visible and norm. The changes of abdominal microthopography it was not
found. Megalia, oedema, hyper-, atrophia, inflammatory processus are absent. It was found out that a pronounced structural-functional
changes of stomach, submucosal lymphoid tissues and endothelium of gastrical microvessels took place during first days of the
observation of animals with the babesiosis. The above regression was attributed to development of thrombosis, stasis, trophic changes,
development of destruction and necrosis. Characteristic morphological signs consisted of changes in the nucleus/cytoplasm ratio of
cells, development of lympho-leucocellular, lympho-hystiocellular infiltration, proliferation, vacuolization of cytoplasm, caryorexis,
transformation of chromatin, appearance of megakaryocytes in the bloodstream and their markedly increased count.

Conclusions: macro- and microscopic changes in the stomach of 4-6-week-old nonliner female mice (with the babesiosis) were with
the phase character, have been depended upon terms of the début of babesiosis and consisted in destruction of stomach structural
components, gastric microvessels roofs.

Key words: babesiosis, macroscopic, microscopic changes, stomach, nonliner female mice.

XAPAKTEPUCTUKA CUCTEMHOI'O TA MICHEBOI'O IMYHITETY
XBOPUX HA XPOHIYHU TOH3WJIIT

Kouasna T.I., BioBiuenko H.I., TynorisioB O.B., Koasina O.M.

CHARACTERISTICS OF SYSTEMIC AND LOCAL IMMUNITY IN PATIENTS WITH CHRONIC TONSILLITIS
Kolyada T.I., Vdovichenko N.I., Tupotilov A.V., Kolyada O.N.

Palatine tonsils are the most significant cluster of lymphadenoid tissue of throat. Performing a protective function they are very prone
to acute and chronic inflammation and thus they are a source of chronic infection in the body. Therefore the problem of chronic 45-
tonsillitis (CT) requires a serious attention. Rheumatoid arthritis (RA) is one of the important factors that could significantly
complicate the course of chronic tonsillitis. RA is a chronic immune inflammatory disease that progressively affects connective tissue
mostly of the peripheral joints and it has a wide range of extra-articular manifestations. The aim of our study was to explore the
dynamics of immunologic indicators during the active disease and convalescence in patients with various severity of chronic
tonsillitis, including tonsillitis complicated with RA, and to define indicators of local and systemic immunity for further
improvement of tactics of immune correction in the complex treatment.

Material and methods. 41 patients with various forms of chronic tonsillitis in active period of disease observed during the study.
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Patients were divided into the following groups: 19 persons with the compensate form of CT, 15 persons with the decompensate form
of CT, 9 persons with the decompensate form of CT complicated with RA in remission stage. The control group consisted of 15
apparently healthy persons. Average age of the observed persons was 34.4 + 0.8 years. Concentrations of serum immunoglobulins
sIgA, 1gA, IgM, 1gG were determined by the method of radial immunodiffusion by Manchini. Levels of Ig E, IL-4 and IFN — y in the
blood serum of patients were evaluated using ELISA test systems of "Vector-best". The detection of circulating immune complexes
(CIC) was performed by the method based on a selective precipitation of antigen complexes in 3.5% solution of polyethylene glycol
(PEG) with subsequent photometric determination of density of the precipitate. In peripheral blood the relative level of CD3+, CD4+,
CDg+, CDyg+, CDsgtcells was determined with the help of monoclonal antibodies to the differential antigens of lymphocytes by
indirect immunofluorescence method.

Results and discussion. It is noted that there are marked changes in the immune system from both humoral and cellular components
under the influence of chronic infection persisting in palatine tonsils. The immunity indicators in different groups of patients with
chronic tonsillitis were compared after undertaken conservative treatment. The fastest positive changes for the normalization of
indcators occured in the group CT (the compensate form), except IFN — v. Indicators slg A, Ig A were significantly reduced in group
CT+RA, indicators 1gG, IgE, CIC, IFN —y remained significantly high relatively to control group. The decompensate form of CT was
characterized by the deficit of slg A, IgA and IgG in the context of increased levels of IFN — y and IL-4. Thus, the studied changes in
the levels of all fractions of immunoglobulins, IFN — v ta IL-4 indicate that the undertaken conservative treatment was insufficient
and it requires further improvement with the immune correction usage in the complex therapy in all patient groups except of the group
with the compensate form of CT. Decrease of level of slg A relatively to control group, a significant increase of level of IFN -y was
observed in patients with the compensate form of CT before starting treatment. After treatment the normalization of all analyzed
indicators was observed except of IFN -y which level was decreasing but remaining above the control value. Thus, the existence of
adequate immunologic reactivity makes application of immunomodulators by simple form of CT inappropriate. Deficit of slg A, IgA
and IgG in contest of increased levels of IFN —y and IL-4, a reliable increase of CDg+ content and increase of level of
lymphocytotoxic autoantibodies were observed in patients with the decompensate form of CT. After treatment in patients with the
decompensate form of CT the indicators of subpopulations CDg+, CD;6+ content were decreased, deficit of sig A, IgAand IgG,
increased levels of IFN —y and IL-4 was observed, also level of lymphocytotoxic autoantibodies were increased. The obtained data
shows that conservative treatment of the decompensate form of CT is insufficient and application of immunomodulating remedies of
systemic action is appropriate. A significant number of CD,+ cells with simultaneously low number of CD¢+ is a peculiarity of
phenotype of white blood cells of peripheral blood in patients with the decompensate form of CT that develops in the context of RA.
Also the hyper production of immunoglobulins IgM, 1gG and IgE in contest of decreased levels of slg A, 1gA, the increase of level of
the CIC, IFN—y and also lymphocytotoxic autoantibodies was noted. After the conservative treatment of CT most of these indicators
does not reach the control values, an imbalance of T-cell link remains and that points to the expediency of application of
immunomodulating remedies.

Keywords: immunity, chronic tonsillitis, a subpopulation of lymphocytes, immunoglobulins, cytokines

OCOBEHHOCTHU UMMYHOJIOTMYECKHUX MNOKA3ATEJEN ITPAU
XPOHNYECKOM TOH3UJUIMTE, ACCOHUNPOBAHHOM C BUPYCOM
SMIITEAHA-BAPP Y B3POCJIBIX

Kyuma N.IO., OBuapenko C.B., Koasiza O.H., IlouyeBa T.B., Aimnoabckas E.E.
FEATURES IMMUNOLOGIC INDICATORS OF CHRONIC TONSILLITIS ASSOCIATED WITH EPSTEIN-BARR
VIRUS IN ADULTS

Kuchma 1.U., Ovcharenko S.V., Pochyeva T.V., Kolyada O.N.,Yampolskya K.E.

Chronic tonsillitis are the most common diseases of the upper respiratory tract. One of the causes of tonsillitis, with severe clinical
manifestations or erased is the Epstein - Barr virus (EBV). According to the literature, more than 90% of the adult population infected
with EBV and are lifelong carriers of the virus. After primary infection replication of the virus in asymptomatic or in the case of a
weakened immune system may develop infectious mononucleosis. Primary EBV infection in adolescence and adults is much greater
than in children and often causes the formation of chronic forms. The main entrance gate is EBV oropharyngeal epithelium. In
epithelial cells undergoing complete EBV replication with lysis of cells and the formation of a large number of virions. EBV infects B
lymphocytes through the interaction of the surface gp320 virus with CD21 (receptor for complement component C3d). In EBV-
infected B lymphocytes are two possible kinds of replication: lytic and latent process. During replication of EBV lytic expressed
approximately 100 proteins are immunogenic but are 4 types of proteins, which have specific antibodies: early antigen - EA,; viral
capsid antigen - VCA, Epstein-Barr nuclear antigen - EBNA, latent membrane protein - LMP. LMP-1 induced bcl-2 (a blocker of
apoptosis in B-cells) and promotes proliferation and migration of B-lymphocytes. Thus, EBV infection is characterized by
widespread, reactivation of infection from infected parts that most often manifests itself with recurrent infection with symptoms of
chronic tonsillitis. Objective: what features of general and local immunological parameters inherent in chronic tonsillitis in the acute  50-55
stage, caused by reactivation of EBV infection.

Materials and methods. The study included 311 patients with chronic tonsillitis subcompensated in the acute stage. Microbiological
testing of samples produced from the throat, determined EBV DNA in saliva, EVB-VCA-IgM, EVB-EA-IgG and EVB-NA-IgG in the
serum; CBC was performed, the determination of CD3, CD4, CD8, CD16, CD19, IgM, 1gG, IgA, IgE, CEC serum cytokines and slgA
in the oropharyngeal fluid.

Results and discutions. Group of patients who are not identified in the throat S. pyogenes and S. aureus revealed EBV DNA and
identified EVB-EA-1gG and EVB-VCA-IgM was 20 people (chronic tonsillitis associated with EBV infection). A group of patients in
whom there was no EBV DNA in saliva and throat was isolated S. pyogenes, S. aureus was 60 people (chronic tonsillitis associated
with bacterial infection). Control group consisted of relatively healthy people - 20 people. Patients with EBV infection was observed
leukocytosis, lymphocytosis; increasing the number of B lymphocytes (CD19), IgM, IgA and IgE, increasing the CEC, INF- o, L-1,
IL-4, IL-6, IL-10, IL-17 and slg A. Patients mentioned bacterial tonsillitis increased Ig G, IgA, and IgE, and a significant increase in
CEC; increase INF- vy, IL-1, IL-4, IL-6, IL-17. INF-q, IL-10 levels were not significantly different from the control. Number slg A
was reduced.

Conclusions: 1. Relationship between exacerbation of tonsillitis and EBV infection was confirmed by the presence of fluid in the
oropharyngeal EBV DNA and antibodies to EBV early antigens 2. For acute EBV infection is characterized by leukocytosis,
lymphocytosis; possibly in the presence of abnormal blood mononuclear cells in a small amount 3. For acute EBV infection is
characterized by increase in the number of B-lymphocytes and levels of IgM, IgA and IgE in serum, as well as increasing the CEC.

4. In the local cytokine status for acute EBV infection, in contrast to bacterial tonsillitis characterized by increased levels INF-o and
IL-10. 5. The treatment of acute exacerbations of chronic tonsillitis often empirically prescribers ampicillin and amoxicillin. In the
case of EBV infection activation function of these antibiotics is contraindicated and may cause allergic reactions, up to anaphylactic
shock.



Annals of Mechnikov Institute, N 3, 2014 7
www.imiamn.org.ua /journal.htm

Key words: chronic tonsillitis, VEB, subpopulation of lymphocytes, immunoglobulin, cytokines

PACHPOCTPAHEHHOCTb HHOUIIMPOBAHUA TEPHETUYECKHMHA
BUPYCAMMU CPEIU YACTO BOJIEIOIIIUX JETEU

Boasinckmii A. 1O., Konopesa E. C.

THE PREVALENCE OF INFECTION WITH HERPES VIRUSES AMONG FREQUENTLY ILL CHILDREN

Volyansky AY, Konoreva E.S.

Frequently ill children (FIC) - a group of dispensary an inclusion criterion which is the frequency of episodes of colds are over 4-6
throughout the year depending on age. In children population among all diseases marked the absolute predominance (90%) of acute
respiratory infections (ARI). The maximum incidence of acute respiratory infections among children there is between the ages of 1 to
3 years, and then gradually decreases. Among primary school children the incidence is 2-5 cases a year, among teens - no more than
2-4 diseases throughout the year. Opinions of scholars and practitioners pediatricians as to the legality of frequent classification of
cases of children to pathologic conditions of the immune system are different and often diametrically opposed.

Objective: To determine the prevalence of infection with herpes viruses of frequently ill children.

Materials and methods. The analysis consists the results of clinical and laboratory examination of 170 frequently ill children. The
criterion for selection of children for the study is the frequency of episodes of colds according to the classification of A.A.Baranov 56-59
V.Yu.Albitskiy. Analysis of clinical and anamnesis data revealed that in the observed group of children there is a high rate of recurrent
respiratory diseases. Thus, in the observed group of children the average incidence of ARI was 7,42 + 0,92 episodes a year. The
average duration of an episode of disease was 9,12 + 2,75 days. The complicated course occurred in 32% of cases, the average
duration of a complicated episode grew to 12,37 + 3,91 days.

This study led to the following conclusions:

1. To 3 years of age, about 85% frequently ill children are infected with at least one virus of the family Herpesviridae. By 6 years of
age the number grows to 95%, to 11 years - to 98%. 2. Infectiousness 3 or more herpes viruses among children up to 3 years is more
than 30%, among children 3-6 years is 48%, in the age group 6-11 years more than 67%. 3. Most often children of all age groups
infected with herpes simplex virus (HSV) and cytomegalovirus (CMV). 4. With age the rate of infection with varicella-zoster virus
(V2V), Epstein-Barr virus ( EBV), human herpesvirus 6 (HHV6) higher than those for the HSV and CMV, and to 11 years in the
frequency of detection of antibodies to any of the 5 studied types of herpes viruses among frequently ill children exceeds 50%.

Key words: herpetic viruses, antibodies, seroconversion, frequently ill children

IcTopis MequuMHI

AJIEPTISI I MIPOTUTYBEPKY/IbO3HUI IMYHITET B IPALSIX M. M.
IEXHOBIIIEPA

Kyuma L.1O., Moiceenko T.M.

UDC 616-002 .5:612.017.1:616-056 .3(091)

THE QUESTIONS OF ALLERGY AND ANTI-TUBERCULOSIS IMMUNITY IN THE WORKS OF M.M.
TSEHNOVITSER

Kuchma Y.U., Moiseenko T.M.

The mechanism of anti-tuberculosis immunity drew the attention of scientists since the established of the infectious nature of
tuberculosis. The famous ukrainian microbiologist and immunologist M.M. Tsehnovitser in period from 1921 to 1940 years spent a lot
of original experiments for elucidation of the role of allergy in the anti-tuberculosis immunity. M.M. Tsehnovitser believed that a
common cause of infectious allergy is tuberculosis granuloma, which even at rest eliminated weakened microbes and their products in
general lymphatic and blood stream of the body. In his experiments M.M. Tsehnovitser discovered: 1 When the body comes in contact
with M.tuberculosisi formed tuberculosis centre. Infection meets local tissue reaction and in incubation period formed sensitization. In
this state the body manifested as a natural susceptibility and resistance to infection. During this period organism going through the
initial stage of allergy. 2. Meanwhile, the infectious process goes on and the M.tuberculosisi giving rise. The body reacts to this 60-65
change in the formula blood - leukocytosis, monocytosis, eosinophilia. Tuberculosis focus represents a formed granuloma. This phase
of tuberculosis infection accompanied by severe allergy. 3. Then there are two versions of the process. In the first case happened the
generalization of tuberculosis infection. The blood reacts are leukopenia, monocytosis, eosinophilia and lymphocytosis due to toxic
processes. In the second case M.tuberculosi multiplied only local in the granuloma and is not generalization of tuberculosis process. In
this case, natural immunity is raised. There are allergy and positive anergy in later. 4. It is exclusively unique phenomenon for
tuberculous process is the regression of the fire with his sterilization. This type of tuberculous process is in BCG-infection. In the
source of infection observed complete resolution of pathological tissue, blood initially reacts slightly, but quickly comes back to
normal. There is a natural infectious immunity and allergic states. M.M. Tsehnovitser made the following conclusions: 1. Tuberculosis
allergy arise in infected organism as index and indicator of infection, accompanied by acquired immunity. 2. Receptive cells at the
time of exposure to tuberculosis antigens produced toxic complex (such as histamine) that caused local tissue sensitization (by action
on the walls of capillaries and nerve endings) and total allergic reactions. 3. Tuberculosis allergy stimulates innate immunity. 4.
Receptive tissue and blood cells at the time of contact with tuberculosis allergens intensified sharp phagocytic reaction which retards
the spread in the body of the allergen. 5. Tuberculosis allergy plays a role in the body's fight against tuberculosis.

Key words: M.M. Tsehnovitser, tuberculosis, allergy, sensitization.
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AHTHUMIKPOBHA AKTUBHICTbD
CTEPEOI3OMEPIB IOXITHUX XO/TAHOBOI
KMNCJIOTH B ITIOPIBHSIHHI 3 XOJ/IEBOHO
KHNCJ/JIOTOIO

Bapcyk [JI. O., CaBuenko [I. C., Kpucskis O. C,
KoBanenko C. M.

HarjionansHmii ¢papmManeBTHUHHN YHIBepCUTET

Y crarTi IIpefCTaBleHO pe3y/bTaTd BUBYEHHS
AHTUMIKPOOHOI aKTUBHOCTI aljWIbOBAaHUX MOXiJHUX 30 Ta
3 B amiHo xomaHOBUX KHCJIOT. CIOMYyKW BHSIBUIM BUILY
AaHTUMIKpDOOHY  aKTHBHICTH ~y  TOpiBHAHHI 3 iX
noriepeHUKamMu. HasiBHICTH Ta CIEKTP aHTHMIKPOOHOT
aKTUBHOCTi BUSIB/SUTA METOZOM CepiliHMX pO3BelieHb
IliLHOMY IIO)KMUBHOMY CepefIOBUILli Ta TIOKasald sK
GakTepiocTaTUUHU TaK i OakTepilyaHNi edeKTH.

Knouosi cnoea: >kOBUHI KHCIOTH, 3-allWiboBaHi o- Ta 3
cTepeoi3zomepu  3-aMiHO-7a, 120-aUTiAPOKCH-5B-X01aHOBO1
KWCJIOTH, aHTUMIKPOOHA aKTHBHICTb.

INosiea GaraTbox MITamiB OakTepiii 3 MHOXHHHONO
JIIKapCBHKOIO CTIMKiCTIO 3arocTpuna  aKTyasbHICTh
CTBOpPEeHHsI ~ HOBITHIX  TIPOTUMIKPOOHMX  TIperaparib.
Karionni mnentujHi aHTUOiOTHMKHM, 1[0 Oyiu BUAiAeHi 3
pi3HMX OpraHi3miB, OTpUMa/M 3HauHy YyBary uepe3 Ix
IMPOKUH criekTp Aii [1]. Ak npaBuno, membpaHu OakTepiii
Oynu ob6'ektamu fii  nux adHTtubiotukiB [2]. Cepis
MeMOpaHO-aKTHBHHX KaTiOHHUX MOXiIHUX X0/1eBOI KHC/I0TH
3 AHTUMIKPOOHOIO [i€f0 MOXXYTh MaTU CIHiTbHI acreKTd
MexaHisMy fii 3 paHille 3HaliJeHMMH KaTiOHHO-
NenTUAHUMU  aHTuOioTHKamu [3,4]. BakTtepuiugHa Ais
JesdKUX i3 1ux croayk Oyma BusiB/ieHa [JIsi LIMPOKOTO
CIeKTpa rpaM-HeraTUBHUX i rpaM-IO03UTUBHUX
MiKpoopraHi3miB, iHiI moXiZHi XoseBoi KuCA0TH Oyiu
cnabo aKTHBHI BiZIHOCHO rpaM-HeraTuBHUX
MiKpoopraHi3miB, ase e(eKTUBHO TIPOHUKaId dYepe3
30BHIllIHI MeMOpaHU i MiJBUIIyBaIM UyTIAUBICTb OakTepii

[0 TigpodoOHUX aHTHUOIOTHKIB, TAKUX SIK EPUTPOMILUH i
pudamminuH. [l oXapakTepu3yBaHHSI CIONyK [PynH
X0aHOBOI KHUC/IOTA Oy/o BU3HaYeHO aHTuOakTepianbHY
aKTUBHICTb TNpPOTH 0OakTepili 3 MHOXXWUHHOIO JIiKapChKOIO
CTiMKiCTIO, Y TOMY UMCJI SIK TpaM-HeraTUBHMX, Tak i rpam-
MO3WTHBHUX  MikpoopraHismiB. Kpim  Toro,  Oymo
0XapakTepu30BaHO 3aTHICTb YCIX MOXIJHUX JKOBUHHX
KMC/IOT 3a pi3HUM CTyIlieHeM CeHCHOimi3aifii rpam-
HeratMBHUX 0OakTepii 3 MHOKMHHOK  JIIKAPCBKOIO
cTivikicTro. Buire3ragana 34aTHICTb XOIEBUX KHUCJIOT MOXKE
OyTH BUKOpUCTAHA /1St 30i/IbIIIEHHST CUJTH [1il aHTHOIOTHKIB
MPOTH LIUX OpraHi3miB [5].

HeraruBHoiO 0C00MMBiCTHO MeMOpaHO-aKTUBHUX
MPOTUMIKPOOHHUX areHTiB € YacTUil MpOsiB reMOiTUYHOL
BIACTHBOCTI, 10 MOXe OyTH TepelKoAow i IX
IIMPOKOTO  TPAaKTUYHOro 3actocyBaHHd [2]. PiBeHb
reMOJIITUYHOCTI MOXi/JHUX ’KOBUHMX KUC/IOT BapiloBaB Bif,
BHCOKO I'eMOJIITUYHOI 10 c/1abKo reMo/iiTuuHoi [3].

MeTtoto poboTu Oy/I0 BUBUMTH HOBi CTepeoMepHi
CTIONYKWM — TIOXiJHi JKOBUHOI KHCJIOTH 3 CJ1abKOIo
TeMOJIITHYHOI) AaKTHBHICTIO Ta TIOTEHI[IMHO TOTYKHOIO
aHTUMIKpOOHOIO fieto [3].

JKOBUHI KMCJIOTM MawTb CyNpeCcUBHY [i0 Ha
MiKpodiopy, Tomy Oy/0 LiKaBO [OCTiJUTH aKTUBHICTb
MOXiZIHUX paHillle CUHTe30BaHUX CTepei3oMepiB o/f3-amiHO
MOXiHUX  JKOBYHMX  KUCJIOT i  3'ACyBaTU  BIUIUB
TaKCOHOMIYHO Ppi3HMX TpefCTaBHUKIB Mikpodsiopu[1-9].
3riflHO paHillle TNpPOBEJEeHOr0 [AOCJi/I)KeHHS BiJHOCHO
orrtyHoi  OymoBu i ¢apmakonoriunoi #ii  o/f-amiHo
CTepeoi3oMepiB MOXiHUX CIONYK, Oy/J0 BUSB/IEHO, IO
JKOBUHI ~ KHCTIOTH  3MiHIOIOTH CBOI  (hapMakosoriuHi
BJIACTUBOCTI B 3a/IeXKHOCTI Bifi cTepeo-KoH(Dirypariii, uepes
Lie /7T TPOAOBXKEHHS aHasTi3y KOBUHHUX KUC/IOT OY/I0 B3STO

noxigxi BXe IOCTTiHKeHUX cTepeoi3omepiB
amiHodyHKI{ioHani30BaHOi xomeBoi kucimotu [10]. 3D
CTPYKTYypHU 3B-amino-7a,12a-aurigpokcu-53-x0maHoBol

Kueiotd i 3a-amiHo-7a,120-uriApoKcK-53-x01aHoBOo1

KWCJIOTH TIPe/ICTaB/eHi Ha puc. 1 Ta puc. 2, mobynoBaHi 3a
noromoroto niporpamu “ChemBioOffice ChemBio3D Ultra
12.0”.

Pucynoxk 1. IlpocropoBa crpykrypa 3f-amino-7a,120-urigpokcu-5p-x0/1aH0B0i KHC/IOTH
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Pucynok 2. IlpocropoBa cTpykrypa 3a-amiHo-7a,12a-aurigpokcu-5p-xo1aHoBoi KHCI0TH

B 3D-mopeni 3B-amiHo-7a,12a-gurigpokcu-5p3-
XOJIaHOBA KHCJIOTA Ma€ OibIl HeCHpHUST/IMBE TI0JI0KEeHHS
amiHOrpymnu Tipu 3-My atoMmi KapOoHy Ta moTpebye OibIi
BeJIMKOI KiJIbKOCTI eHepril akTuBallii Ta )KOPCTKIIIMX yMOB
peakijii, HiK 30-i3omep, 10 BiporizHO Mo)Xe OOyMOBUTH
6roKyBaHHs1 OakTepiasibHOro mMertabonismy. Tak peakiii 3a
yuacTio 3f-aMiHOTpyM ycK/iafHeHi yepe3 i eKpaHyBaHHS
00’eMHMM 3aMiCHUKOM y TionoxeHHi 10 crepaHoBoro
¢parmenty — rpynoto CH; (puc. 1) Ha Bigminy Bif 3a-
aMiHOTPYITH, SIKa CIIPSMOBAHA Y TIPOTHJIEXKHUH OiK.

Marepianu Ta meTogu

BuBueHHs1  aHTUOAKTepialbHUX  BIACTUBOCTEH
CTOJYK TIPOBOJW/IM METOZIOM Judy3ii B arap B jaboparopii
kadenpu mikpobiosorii HarfioHambHOTO (hapMarieBTUUHOTo
yHiBepcuteTy. BinmoBizHo no pekomenganiit BOO3 asns
OLIIHKM  aKTUBHOCTI  TMiperapaTriB  BUKOPHCTOBYBa/Id
pedepentHi TecT-mramu: Staphylococcus aureus ATCC
26923, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Bacillus subtilis ATCC 6633,
Candida albicans ATCC 885/653, Proteus vulgaris ATCC

4636. MikpobHe HaBaHTaXeHHA ckaagano  1,5x10°
MiKpoOHMX  KaiTMH Ha 1 M cepejoBUIa  Ta
BCTaHOBMOBanoch 3a craHzgaprom (0.5)McFarland. B
pobGoti BuKOpucTOBYyBanu 18-24 TOOUHHY  KYJIBTYPY

MiKpooprasismiB. Iyt foc/ipkeHb BUKOPUCTOBYBa/IU arap
Mronnep-XintoHa  ([arecraHcekuit  HJ/I  moKuBHUX
cepefioBHUIl). 3a METOJUKOIO «KOJIOAS3iB» TMPOBOJWIN
BU3HaueHHs aHTHOaKTepiabHOI aKTMBHOCTI Ha ABOX LIapax
Li/IbHOTO JKUBU/IBHOTO CepeOBHILla, PO3/IUTOrO B YALlIKU
Ilerpi. ¥ HWKHBOMY 11api BUKOPUCTOBYBA/IU «TOJIOAHI» He
3acisiHi cepefOBMILA, CKJIaJOBi: arap-arap, BoJa, COJIi.
HwxkHill wap npexcraensie cobor MiAKIagKy BUCOTOW 10
MM, Ha Ky TOPU30HTa/IbHO BCTAHOB/IIOBAIU 3-6

TOHKOCTIHHUX LWIIHADIiB 3 Heip)KaBKoi cTasi JiameTpoM 8
MM i Bucororo 10 mm. HaBkosmo UWiiHApIB 3anvBamu
BepxHill 111ap, 1110 CK/1aZiaBCcst 3 )KUBU/ILHOTO arapyu30BaHOIo
cepeZlOBUILIA, PO3IJIAB/IEHOrO Ta OxosokeHoro fo 40-45
°C, B siKe BHOCWIM BifTIOBiZHY 103y 4OGOBOI Ky/IETypU
TecT-mikpoba.  IlomepegHbOo — BepxHili  map  gobpe
repeMillyBaBcs [0 YTBOPEHHSI OJHOPIZAHOI CycCIieHsii.
ITicnsa 3acTUraHHs BepXHBOTO 11apy LWTIHAPU CTePUIBHUM
MiHI|eTOM BUTSTaNM 3 JYHKH, L]0 YTBOPWIach, BHOCWIN
BUMPOOYBaHy PEUOBHHY 3 ypaxyBaHHAM ii 06’emy. iameTp

cepeZlOBUILIA Z1JI1 BEDXHBOIO 11apy KonuBaecs Bif 14 go 16
MM. Yamky migcymyBam 30-40 XBWI. TIpM KiMHaTHIN
TeMIlepaTypi Ta CTaBW/IA B TepMOCTaT IpU TeMIlepaTypi
37+0,5 °C BrpogoBx 18-24 ropauH pans OakTepidi, ams
npixokorozioHoro rpuba Candida albicans — nipotsirom 24-
48 roguH. BuxigHuii «craHgapT» MIiKpoOHOI cycrieHsii
craHoBuB 1,5 X 10® Mikpo6HuX Kitid B 1 Myt TIpu orfiHii
aHTUOaKTepiaJbHNUX BJIACTUBOCTEN BPaxOBYBald HACTYITHI
KpuUTepii:

- BIACYTHICTP 30H  3aTpUMKH  POCTY
MIKpPOOpraHi3MiB HaBKOJIO JIYHKH, a TaKOXK 30HU 3aTPUMKU
Jo 10 MM oOuiHIOBa/M SIK TIOKa3HUK HEUYYyTJIMBOCTI
MiKPOOPTraHi3MiB J0 BHECEHOTO B JIYHKY 3pa3Ky PeUOBHHU;

- 30HM 3aTpUMKM pocTy piamerpom 10-15 mm

OLliHIOBaM  SIK  Majly YyDIMBICTb  KYJAbTYpU [0
BUTIPOOOBYBaHO1 KOHLIeHTpaLil aHTubaKTepiasbHOT
peyoBUHY;

- 30HM 3aTPUMKM DOCTy AiamerpoM 15-25 mm
OL|iHIOBa/IM K  [IOKa3HWK  IIOMIDHOI  YyTJIMBOCTIi

MIKpOOpraHi3My [10 A0CIipKyBaHOI0 3pa3Ky peuoBHHY;

- 30HU 3aTPUMKH POCTY, AlaMeTp SIKUX MepeBUIye
25 MM, OL{iHIOBalM $K I[IOKa3HMK BHUCOKOI UyTJIMBOCTL
MiKPOOPTraHi3MiB 0 JOC/iI)KyBaHOTO 3pa3Ky PeUOBHHHU.

KisbKicHY OI[iHKy aHTUMIiKpOOHOI Aii BM3Hauamu
METOZIOM CepiiHUX po3BefeHb. CyTHICTb METOZY IOJIsrae y
BU3HAUeHHI MiHiMa/lbHOI MPUTHiIUyHOUOl KOHLieHTpaLjil
(MIIK), mo xapaktepu3ye 0OakTepioCTaTW4Hi BIaCTUBOCTI
o0’ekTiB fmocmimkeHHs. B mepury mpobipky BHOCHIU
KOHLIEHTpALlil0 [OC/Ii/)KyBaHOI pPeuoBHUHH y Oy/iboHi, sika
cknagana 1000,0 MKr/mn, moTim MOTIM  METOAOM
MOCJIiIOBHUX DPO3BeJieHb 3HIWKYBald KOXXHY HaCTyIHY
KOHL|eHTparlito. ExcrieprMeHTansHa KOHLeHTpaLil peyoBUH
cknagand 1) 500,0 mkr/ma; 2) 250,0 mkr/ma; 3) 125,0
MKr/Mit; 4) 65,5Mkr/Mim; 5) 31,2 Mkr/mi; 6) 15,6 MKr/™i; 7)
7,8 mMxr/mim;8) 3,9 mxr/mi; 9) 2,0 mxr/mir; 10) 1,0 mxr/mi. B
KOXHY Tipo6ipKy BHOCHIU 0,1 M1 MiKpOOHUX K/TiTHH TeCT-
wramiB (S. aureus ATCC 26923, E. coli ATCC 25922, B.
subtilis ATCC 6633, P. aeruginosa ATCC 27853, C.
albicans ATCC 653/885, P. vulgaris ATCC 4636).
KynbrusyBanu rpu Temreparypi (37+0,5)°C Bripogoex 24-
48 rom. B mpoGipkax i3 HaMbinbIIMM  pO3BeEHHSIM
peuoBuHH, fe OyB BiJCyTHili picT (HEMae TOMYTHiHHs),
BusHayamm ix MIIK. 3 ocTtaHHix 3-X mpobipok, B SKUX He
Oy70 03HaK pOCTy  TecT-IiTama, poOWIM BHUCIB Ha
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nokuBHUM arap i BusHauami MBK

OakTepuLIMIHY KOHLIeHTpaLito) [11-13].
Buxigni peyoBuHu (roxigHi 3a- ta 3B-amiHo-70-

12a-murigpokcu-5p-xomaHoBi  Kuciaotu) Oymu  OTpUMaHi

(minimManbHy

O
AL

H

LIJISIXOM ~ TIOCJTiIOBHOTO
naboparopii

CTepeoxiMiuyHOro
HauionansHoro

CUHTE3y Y
¢apmMalieBTHUHOTO

yHiBepcuteTy. OCHOBHi CTPYKTypHi (pparMeHTH mofaHi Ha
PUCYHKY 3.

O

OH

(10

H
“OH

6

Pucynok 3. OCHOBHI CTPYKTypHi (hparMeHTH MoxiJHUX 30-aMiHOXO/TaHOBUX KUC/IOT(a) Ta 3B-aMiHOX0/IaHOBUX KUCJIOT.

Ha3Bu pe4yoBrH Ta CTPYKTYpU 3aMiCHUKIB I10JjaHi y
tabmuiii 1. Cratuctuudy oOpoOKy TpoBOAWIM  3a
noriomoroto riporpamu Microsoft Excel 2007

Taomuusa 1-Bygosa R-3a/B-amino-7a,12a-gurigpokcu-5B-x0/1aHOBHX KHCIOT 3 MOJAaHUMH 3aMiCHUKaMU

Hasga crionyk

CrpyKTypa 3amicHMKa
3’€HaHHS 3 KMCJIOTOI0)

R(Ch - wiche

auripokcu-5-xonanosa kucsiotu(p4Cl-Ph, a4Cl-Ph)

N(4-xnopdenin)-3p— ra N(4-xnopdenin)-3a-amino-7a,12a-

Ch

N(@3,4—pumetindenin)-3p— ta N(4-xm0pdenin)-

3a-amino-7a,12a-
auriapokcu-5B-xonanoBa kucaotu(p3,4(Me).Ph, a3,4(Me).Ph)

N(uuk00yTin)-3p Ta
aurifpoxkcu-5p-xonanoBa kuciaotu(BCyclBut, aCyclBut)

N(uuk/100yTHIT)-30—amiHo-7a,12a- h

N@3-merundenin)-3p— Tta N(3-merundenin)-
auriapokcn-5B-xonanoBa kucaora(f3Me-Ph, a3Me-Ph)

3a—amino-7a,12a-

Ch

Pe3ynbTaru i 00roBopeHHs

Hns MOPiBHSIHHS BI/IUBY MPOCTOPOBOI
KOH(Qirypauii Ha aHTUMIKpOOHY fifo pedyoBuH Oyso
BUKOpUCTaHO 8 cronyk (4 a-crepeoizomepu Ta 4 [3-
CTepoi3oMepy) 3 OAHAKOBUMH 3aMiCHHMKamy, 1o Oyau
OTpVMaHi CHHTEe30M BiAMOBigHOI o/f-amMiHO XO/aHOBOI 3
BiAnoBigHUMM auuaxiopugamMu. Ha pucC 3 HaBeJeHO
CTPYKTypHU camux 3 o/} amiHo-7,12-AUTiAPOKCUX0TaHOBUX
KHCJIOT.

IMogani y Tabn. 2 pe3ynbTaTd aHTHUMIKPOOHOL
aKTHMBHOCTI CBifjuaTh, WI0 yCi [OC/iJp)KyBaHi Ipenaparu
XapaKTepU3yHThbCs LIMPOKUM CIIEKTPOM
aHTUOaKTepiasbHUX BJIACTUBOCTEH y BifIHOIIEHHI ITaMiB
pi3HUX TaKCOHOMIUHMX rpymn OakTepiii Ta Tpubie C.
albicans Ta BUILMM CTyIleHeM 3aTPUMKU POCTY MOPiBHSHO 3
ix 3o/f momepemHukamu [10]. Bci mocmimkyBaHi 3pasku
BUSIBU/IM Pi3Hi CIIeKTpH fii, aje abCOMIOTHO MpeBaoouoi
cyOcTaHLIil BCTaHOB/IEHO He OyJ10.
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Taomusa 2-AHTUMIKpoOHA aKTUBHICTB cy0cTaHLii oo 6aKkTepiii Ta rpudis

Cy6cranuii Tect Ky1bTYpH,
JiamMeTpu 30H 3aTPHUMKH POCTy MiKpooprasi3miB, MM
2w > N =3 = 20
55 a3 % s 8 as a8 a §_
&< oS wE s O g 0= 0F
> e S 3 5 < 22 g S
=B © = 23 W £ w & @ 2
a8 N Q 2 o w & 3 F
02 Moo > o S = ® 3
R = o & & o' g
© (@) “
N
w
B4Cl-Ph 24.40+1.10 23.30+1.2 16.40+1.1 21.50+1.2 22.70+1.1 21.60+0.45
B3,4(Me),Ph 31.30+0.8 28.20+1.0 15.40+0.7 21.30+1.2 23.40+1.2 22.00+0.5
BCyclBut 26.40+1.0 26.10+1.1 16.70+1.1 27.10+1.0 26.50+1.2 24.60+1.1
B3Me-Ph 32.30+1.3 24.70+0.9 18.40+0.9 23.60+0.9 27.10+1.2 25.10+1.1
a4Cl-Ph 22.00+0.9 25.30+1.2 17.10+0.95 19.60+0.95 17.50+1.05 20.10+1.15
a3,4(Me),Ph 20.10+1.1 26.50+1.1 17.90+1.0 20.20+0.9 19.10+0.7 23.40+1.0
aCyclBut 29.30+1.1 28.70+0.7 19.50+1.1 24.70+1.1 20.40+0.9 27.60+0.9
a3Me-Ph 21.40+1.1 24.90+1.1 16.10+1.0 21.50+0.9 20.70+0.9 23.30+0.8
xosieBa Kuciaora |16.00+0.57 18.20+0.1 17.00+0.7 6.50+0.76 08.50+0.29 09.85+0.46
ITpumiTtka. n=3
Maibke yci o i3oMepu BUSBWIM  C1abuny 3rigHo Tabnmui 2, Ha sIKil MPOiMIOCTPOBAHO BILIUB

aHTUMIKpOOHY fito BigHOCHO P. vulgaris, B. subtilis, S.
aureus TIOPiBHSIHO 3 iX [ aHanoramu Ta y abCOMIOTHOMY
3HauyeHHi. Po3Mip 30H 3aTpMMKK DOCTY CIIO/IyK-i30MepiB
MaB CyTTEBY Di3HHLI0, X pO30ir KOaMBaBCs y Mexax 2-9
MM.

BigHocHO iHIMX 1ITamiB
CITiBCTaBHUM CTYMiHb [ii, aje CTiJ 3ayBakKuTH, IO
CrocTepiranach TeHJeHLls 3pOCTaHHS aKTUBHOCTI 3a
BIZINOBIZIHY aKTUBHICTb X0/1eBOI KUCIOTU. [laHi 11070

i3oMepu  BUSIBUIU

TIpOBeIeHUMHU JOC/iIKeHHIMH iHIMX AocrigHuKiB[9]. Sk i
Oy/i0 BXXe paHillle MPOJEMOHCTPOBAHO, iCHY€E pi3HULS Y
BILIMBI pi3HUX i30MepiB Ha Mikpodiopy[16].

pi3HMX 3pa3KiB Ha TECTOBi IITaMH MiKpOOpraHi3MmiB, Oy/10
BCTAaHOBJEHO, 110 o Candida albicans, Escherichia coli Ta
Pseudomonas aeroginosa aCyclBut BusBuB Oinbimit
BIUIUB Ha 3aTpuMKy pocty, 33Me-Ph — mo go Bacilus
subtilis Ta Staphylococcus aureus, a BCyclBut— 1mo a0
Proteus vulgaris.

BusHaueHi 3HaueHHss MIIK (Tabsn. 3) intocTpyroThb
OakTepiocTaTMuHi B/IACTUBOCTI HABEAEHMX CIONYK TI0
BiZIHOLIIEHHIO /10 aepobHuMX OakTepili Ta rpubiB, 1110
Y3TOZKYETbCSI 3 JAHUMU JIiTepaTypy PO aHTUMiKPOOHY
aKTHBHICTb MOXiZIHUX >KOBUHUX KUCIOT [10].

Tabuia 3-Busnauennss MIIK BigHocHO aepo6HuX 6akTepiii Ta rpubis

Cy6cranuii Tect Ky/J1bTYpH,

MIIK, MKr/Ma

S. aureus E. coli P.aeruginosa Pvulgaris B. subtilis C.albicans

B4Cl-Ph 400+21.2 350+11.5 550+23.5 450+10.8 450£14.5 450+18.3
B3,4(Me).Ph 250+18.4 300£17.5 500+21.5 400+16.0 400+21.5 400+15.7
BCyclBut 200+17.4 250+19.6 400+14.4 350+15.7 350+22.0 350+18.4
B3Me-Ph 250+23.5 200+19.3 350+21.5 400+15.7 300+18.0 350+15.4
a4Cl-Ph 450+15.8 350+17.5 550+19.1 600+17.4 550+16.2 400+21.1
a3,4(Me),Ph 450+13.5 400+18.1 600+17.5 450+18.4 500+16.9 450+17.4
aCyclBut 200+21.5 350+13.5 450+17.4 350+14.4 300+17.4 350+14.8
a3Me-Ph 300+17.5 450+16.0 700+21.5 550+13.5 500+18.3 450+21.5
X0/1eBa KHCJ/10Ta 550+£17.4 350+15.3 500£18.5 >1000 >1000 850+13.5

ITpumiTka. n=3

3a pe3synpTaTaMyd HalUX JAOCT[)KeHb BAAN0Cs
NigTBepAUTU JiiTepaTypHi JaHHi BigHOCcHO MIIK xosneBoi
kucioty [9]. Yci 3pa3ku nposiBUIM OAKTepioCTaTUUHY Ait0
no P. vulgaris ta B. subtilis Ha BigMmiHy Bif xomneBoi
kuciotd, a Ao C. albicans 3HauenHss MIIK pans Bcix
peuoBMH Oynu y 2 pa3u HWXKUe HiXK y BUXiJHOI XO/eBOi
KUCJIOTH 3 5IKOI BOHU Oy/IM OTpUMaHi.

3rigHo 3HaueHHss MIIK pns  fesikux 3paskiB
JOCTiDKeHUX i30MepiB aHTUMIKpoOHa [is B 2 pasu
repeBUILM/IA [it0 X0JIeBOI KHC/IOTH. 3BaKarouu Ha [OBOJL
Be/IMKY PI3HULI0 Y Macax MOJIeKY/l PEeUOBHUH CK/IaJHO
NOpiBHIOBaTH IX abcomoTHY edeKTHUBHICTb, HaiiMeHIIa
MosnekynsipHa Maca y BCyclBut Ta aCyclBut, BiamoBigHo ix
MIIK 6yB MeHmwmi. [Is1 yciX CHOMyK, SIKIIO TIPOBECTH
MOPiBHAHHSA MIIK Ta MOJIEKY/ISIPHOL Macy,
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MPOCJTiIKOBYETBCS  3a/IEXKHICTh: UMM Oiflbllla Maca TUM
6inbie MITK. ToMy MO)XKeMO TIPUITYCTH L]0 B MepepaxyHKy
Ha KiJIbKiCThb PEUYOBHHH, iX aHTUMIKpoOHa [isi Moxe OyTu
CIiBCTABHOIO.

BucHoBku

1. Bci Cronyku BUSBUIM IIUPOKUIA CIIEKTP aHTMMIKPOOHOT
Oii Ta MOXKyTh Oygu BUKODHCTaHI sIK TOTeHLiHHi
anTrbaKTepiasbHi Mpenapary

2. aCyclBut, BCyclBut, B3Me-Ph Buk/mMKanu Oinbiy
3aTPUMKY POCTY MiKpOOpraHi3miB
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ANTIMICROBIAL ACTIVITY OF

STEREOISOMERS of CHOLANIC ACIDS’
DERIVATIVES COMPARED TO CHOLIC ACID.
Barsuk D.O., Savchenko D.S., Kryskiv O.S.,

Kovalenko S.M.

A series of membrane-active cationic derivatives of cholic
acid with antimicrobial activity may have common aspects
of the action mechanism with previously found cationic-
peptide antibiotics. Bactericidal action of some substances
was found for a wide range of gram-negative and gram-
positive microorganisms, other derivatives cholic acid were
weakly active against gram-negative microorganisms, but
effectively penetrated through the outer membrane and
increased the sensitivity of bacteria to hydrophobic
antibiotics. The negative feature of membrane-active
antimicrobial agents is a frequent expressionof hemolytic
properties that may be an obstacle to their regular use.
Level haemolyticity of bile acids derivatives ranged from
very weakly hemolytic to high hemolytic. The aim of this
work was to explore new stereomeric compounds:
derivatives of bile acids with weak hemolytic activity and
potentially high antimicrobial effect. According to
previously conducted research on optical structure and
pharmacological action of stereoisomers stereoisomers o /
B-amino, it was found that bile acids change their
pharmacological properties depending on the stereo-
configuration therefore to continue the analysis of bile acid
derivatives it were taken already studied stereoisomers
amino functionalized cholic acid.In 3D-models of 3f-
amino-7a, 12a-dihydroxy-5B-cholanic acid has a more
unfavorable position of the amino group at the 3rd carbon
atoms and requires a large amount of activation energy and
reaction conditions are more stringent than 3a-isomer need,
so therefore bacterial metabolism blocking is possible
through this mechanism. Thus reactions involving 3(-
amino group are complicated because of its shielding by
voluminous substituent at 10th position steranic
fragment(CH; group) in contrast to 3a-amino which is
directed in the opposite direction.

Materials and methods. The antimibicrobial activity was
meseared by the method of serial dilutions in a solid
nutrient medium. To compare the effects of spatial
configuration on the antimicrobial activity of substances we
used 8 compounds (4 o-stereoisomers and 4 [-
stereoisomers) with the same substituents, which were
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obtained by synthesis of corresponding a/f-amino cholanic
acid with acylchloride.

Result and discussions. The results of antimicrobial
activity show that all studied drugs can be characterized by
a wide spectrum of antibacterial properties against strains
of aerobic bacteria and fungi and they have higher rate of
growth delay compared to their 3a/f predecessors.
oCyclBut showed a greater influence on growth delay of
Candida albicans, Escherichia coli and Pseudomonas
aeroginosa. Almost all of o isomers showed weaker
antimicrobial activity against Proteus vulgaris, Bacillus
subtilis, Staphylococcus aureus compared with their (3
analogues and in absolute values.

Conclutions. All compounds have showed a wide range of
antimicrobial activity and might be used as potential
antibiotics. oCyclBut, BCyclBut, p3Me-Ph caused the
greatest growth delay of microorganisms.

Keywords: bile acid, 3-acylated a- stereoisomers and p 3-
amino-7q, 12a-dyhydroxy-5B-cholanic acid
antimicrobial activity.
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